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s l t l p i 8  ~ U F R .  

R. S. KURZ, late Curator of the Herbarium at the Botani- 
rdens, Calcutta, and one of our most valued contribu- 

succumbed to the effects of a tropical climate at Penang 
e 15th January 1878. We feel aure the following sketch 
is life, read by Dr. D. Brandia at the Meeting of the 

tic Society of Bengal, will intereat our readers :- 
rz EUBZ. Curator of the Herbarium at the Botanic 

ardena, Calcutta, was born at Augaburg, in Bavaria, on the 
Vth May 1834. His father died early, and the boy attended 

-001 at  ~ u d i c h ,  where his mother had settled. At an early 
he commenced collecting objects of natural history, espe- 
ly insects. After leaving achool he attended lectures at 
University of Munich, and chiefly devoted himself to the 

dy of Botany, Mineralogy aud Chemistry. I n  1854 mis- 
noes in his family compelled him to abandon his studies, 
he went to Holland where he worked aa an apothecary, and, 

mastering the Dutch language, enliated in the Subordi- 
Medical Service of the Dutch Colonial Army. He 

ed at  Batavia in September 1856, and was aent to Banka 
arch 1857, where he remained two years. During that 

e his work was light, and he was able to explore the ialand 
to make botanical collections. I n  1859 he was re-called to 
via and joined the Military Expedition to Bori in Celeb-. 
eptember 1859 Kurz returned to Batavia, and was a p  
ted as an Assistant on the Staff of the Botanic Garden at  

w e n z o o r g .  Here, for the first time in hie life, he had the 
* tage of working under the guidance of other botanists, 

M the assistance of a large library and a rich herbarium, 
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. .* : :  : .!. - 2'...- 2.: *.: . -.* .- . SULPIZ KURZ. . .  . . .  ... . .. ...-*. . ... . . . - o e  m s e f  principally to Ferns, Bamboos, 

Musaceae, Pandanes and other di5cult groups. A few yeare 
later Dr. Thomas Anderson, the Superintendent of the Bota- 
nical Gardens, Calcutta, came to Java in order to study the 
system of Cinchona cultivation which had then for some time 
been established by the Dutch authorities. H e  induced Kurz, 
with the permission of the Dutch Governmeut, to accept the 
appointment, which he held at  the Herbarium of the Calcutta 
Botanical Gardens until his death. I n  October 1863 Kure 
left Java, and joined his new appointment a t  the Gardens 
early in 1864. 

Before his trausfer to Calcutta he had not published much ; 
a few papers only on the vegetation of Banka and other mat- 
ten, had been printed in the " Naturkundige Tydschnft twor 
Nederlatadsch Indie." I n  Calcutta, however, he commenced a 
series of important botanical publications, which appeared in 
English and Continental Periodicals, chiefly iu the London 
Journal of Botany, the Proceedings of the Linnean Society, 
in Miquel'e Annales, the Flora of Regensburg and the Botan- 
ische Zeitung. But hie later and most important papera 
mere published in the Journal of the Asiatic Society, of which 
he became a member in 1869. 

I n  1866, Kurz wlur deputed by the Government of India to 
Port Blair, in order to study the vegetation of the Sndaman 
Islands. He spent the months of April and May on that duty, 
and the resulta of his explorations were recorded in  a most 
valuable Report which was published by Government in 1870. 
While engaged in examining the interior of South Andaman, 
be was seized by the Burman convicts, whom the Superinten- 
dent of Port Blair had given to assist him in his work, and 
was left tied hand and foot in the jungles on the ground. 
Theae and subsequent circumstances, which prevented the 
more extensive excureions which he had projected through the 
islands, obliged Kurz to return to Calcutta sooner than he had 
intended. 

I n  1867, the Government of India decided to employ him 
on the preparation of a hand-book, iutended chiefly for the 
use of forest officers, of the trees, shrubs and climbers grow- 



iog in the foreate of British Burma. To t l~ i r  new tnsk, Kurz 
devoted himself with his nsnal ardour and enthusiasm, and his 
researches regarding the Flora of Burma may justly be re- 
guded an the most important work of his life. Prom Deeem- 
ber 1867 to June 1868, K u n  explored the forest8 in the 
province of P e p  and part of those in Martaban. But when 
after his return to Calcutta he examined and arranged the rich 
materials collected by him, he found that many doubtful points 
remained, and he war accordingly deputed on a second tour to 
the same districb, which lasted from December 1870 until 
May 1871. 

Besides the materiale collected by himself, Kura had the 
advantage of eonsultiug large collections made by others in 
Burma, and he mae thus enabled to dercribe numerous new 
genera and species. A number of Burmere plant8 collected by 
him are described by other Botanists, aud deservedly bear his 
pame. Between I872 and 1877 he contributed two mries of 
valuable papers to the Journal of the Aaiatic Society. One 
series he called " New Burmese Plmb," and the other, '' Con- 
tributiona towards the knowledge of the Burmese Flora." A 
general account of his researches wan embodied in a quarto 
volume published by Government in 1875, under the title 
"Preliminary Beport on the Forest and other Vegetation of 
Pegu." This work contains an admirable account of the vege- 
tation in all parta of that proviuce, ae well aa a most nreful 
b t  of vernacular (Burmese) names of plants with their rys- 
tematic names. 

The chief results of his labours in regard to the Burma 
Flora, however, were embodied in his Forest Flora of British 
Burma-a work, regarding which i t  is not too much to say, that 
i t  haa placed the name of Kurz in the first rank of Indian 
Botanists. Tlris work was published towards the close of last 
year in two volumes, by order of the Government of India. 
It contains full and clear descriptions of 2,000 species, and 
will,-for a long time to come, remain a standard work of refer- 
ence for all interested in the vegetation of British Burma and 
the adjacent countries. 
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I n  1875, Kurz took three months' leave, and devoted i t  to a 
botanical exploration of the Nicobars, but exposure and fatigue 
in the unhealthy climate of those islands brought on a severe 
attack of fever which much weakened hie conatitution. I n  
1876, he contributed to the Journal of the ,Asiatic Society a 
paper on the Vegetation of the Nicobare, based chiefly upon 
the collections made by the Austrian Naturalist,, attached to 
the Novara Expedition. These collections had been sent to 

him for publication by the Director of the Imperial Museum 
at Vienna. 

On the 12th November 1877, shortly after his Forest Flora 
had been published, Kurz left Calcutta on leave to visit the 
Straita Settlementa. H e  reached Penang on the 12th Decem- 
ber, but was taken ill and died a t  that place on the 15th 
January 1878, a t  the age of 43 years. . An uninterrupted 
residence in the tropics of 21 years, and constant exposure on 
his botanical explorations, had undermined hie constitution. 
His ardour in the pureuit of Botany was irrepressible, and he 
rarely thought of health or comfort on his expeditions. 

H e  was Member of several learned . Societiee ; his fellow 
Botanists in England, the Continent of Europe and in India 
will mourn his loss, and by many of his friends outside the 
circle of those interested in science, he will long be rimern- 
bered by hie enthusiastic and single-minded devotion t o  the 
ecience, which, from early youth, was the aim and object of his 
life. 



Bqort on 11e enbatiption nnb Collcding of a I 8 f i t ~  ~ n b  
seebs of tie &lbia=rubber area of Ban a~~ Qltax~ 
anb Balsam of  &opiba, 

BY BOBEBT OB088. 

To THE TJNLIEB-SECBETABY OF STATE FOB INDIA. 
Groue Street, Bdin burgh, 29th March 1 877. 

81% 
RXSPECTIN~ the service on which I have recently been 

employed in the collecting of plants yieldiug the Para India- 
rubber of commerce, I now take the liberty to forward a 
detailed account of my proceedings. 

On the  19th of June 1876 I left Liverpool by the " Red 
Cross" Steamer '' Cearense," which, after calling at Havre and 
Lisbon, sailed direct for Para, which mas reached on the 16th 
of July. This city ie situated on the southern bank of the 
River Amazon, which, at the point where i t  debouches to the 
aea, has a breadth of 35 miles. Para is distant 80 miles from 
the ocean. 

The population, numbering about 40,000, are chiefly en- 
gaged with the despatch of import and export produce. Every- 
thing is very dear, and notwithstanding the reputed fertility of 
the Amazon valley, I found that nearly all the necessaries of 
lif; are imported. Thus, butter and fish come from Norway, 
rice and flour from the United States, while sugar, coffee, and 
mandiocca are brought from the southern ports of Brazil. 
Import duties are high, and so also are those on produce ex- 
ported, amountiug in some things, such aa rubber, to 25 per 
cent. of the value of the article. The houses are mostly built 
of mud and roofed over with tiles. The windows are chiefly 
formed of wood, hinged at  the top, and pushed out from below, 
whence the inmates, unseen, obtain views of the street and 
passers-by. Throughout the course of the day many of the 
occupante are invariably congregated behind these wiudow lids. 

The great bulk of the citizens go about more ostentatiously 
dressed than the people of London, the attire considered essen- 
tial being fine black coat and hat, with snow-white ironed vest 
and trousers, and fancy French boots. Those who do not con- 
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form to this style of dress are stared at. Even at the begin- 
ning I did not agree with the fashion, and afterwards was 
farther removed from i t  by being almost daily bedaubed over 
with the mud of the gapdu. Colonred females and slaves mny - 
be seen stepping into carriages perfectly loaded with large 
necklaces and glittering ornaments, and even the families of 
foreign residents are frequently dreseed in the most excessive 
and extraordinary manner. 

' h e  phase of slavery that exists is in so mild a form that i t  
is at  first not observed. I n  very many instances the slaves are 
allowed to hire themeelves out on condition of paying their 
owners a certain sum of their daily earnings. The whole 
system is evidently dying out more rapidly than the Govern- 
ment laws enacted for its abolition require i t  to do. 

Merchandise and other effecta are removed from one place 
to another in the old primitive way, thus employing many 
hands, who earn high wages. Emigrant Portuguese, of whom 
there are about 5,000, are mostly the carriers, boatmen, and 
shop-keepers of the plaoe. The supply of water for the city is 
carted through the streets in barrels, and sold at the rate of 
three-halfpence per poto. The poto contaius 21 English im- 
perial pints. Within 12 hours after being deposited, the water 
is found to precipitate a greenish substance amounting to 
nearly one-fourth the quantity, which is not removed even if 
filtered through several folds of stout cloth. I n  the cour t  
yards of the majority of the houses are open cesa-pools, which 
in such a glowing atmosphere may assist in developing much 
aicknese. Dysentery, yellow fever, and various other forms of 
a typhoid character appear to be permanent, although of late 
there have been no serious outbreaks, and the place is reported 
more healthy than formerly. Tetanus and other forms of nervous 
affections are of frequent occurrence, especially among the 
native-born population. I have no doubt that Para is far more 
unhealthy than any city in India. I t  may not be so naturally, 
but by a combination of circumstances; such I believe to be 
the case. 

I found on arrival, after considerable inquiry, 'that the great 
field for caoutchouc collecting was the province of Para, and 
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the irlandm which are scattered over the lower portion of the 
b a c o n  River. Chief of these is the Ielnnd of Marajo, which 
ia about the rise of Holland. A good deal of the rubber from 
the Rio Negro, Madeira, and other tributaries, appeare to come 
in the form of "negrohead," or remamby, while the Para 
region seems to produce to a greater extent the finer kinds of 
smoked biscuit rubber, the preparation of whicb is attended to 
more carefully, besides which the Para tree is reported to be a 
differeat variety. Its milk leaves no very prominent stain on 
the hands or clothing, while the milk of some of the varieties 
of rubber of the Upper Amazon gives a black ink-like mark 
to the hands and clothes of collectore. Black rubber is stated 
by eome to be deficient in recoil or elasticity. In  order to 
form and establish a collection of plants, and for the purpose 
of making the various observatione on the soil, climate, and 
mode of collecting and preparing the rubber, it waa neceasay 
to obtain a place to live in while so employed. Everyone told 
me I would experienoe great difficulty in finding a dwelling, 
and thb prwed true. After travelling round Para, and march- 
ing for about eight days, I succeeded in hiring a house, but 
at a very high rate, as the place was large, and adapted for a 

family with attendants and slaves. However, it wan secure, and 
offered every facility for my various requirements, which was 
important. My next work waa to examine the district where 
the rubber treea grew. Mr. Henderson, who waa known to 
Dr. Spruce, kindly introduced me to an old rubber collector, 
called Don Henrique, who undertook to lead the way to the 
retingal, as the rubber locality is termed, but after disappoint- 
ing me twice, I resolved to lose no more time, and pmuring 
from him the services of a lad aa guide, I commenced to 
inspect the forest. On the 25th of July I made a preliminary 
journey to the region where the trees were wrought. 
The land around Para, including where the city stands, rises 

from the banks of the river southward in the form of gentle 
undulations, indented, however, in many places by deep gully- 
like natural ditches, called gapde, which often penetrnte for 
many miles into t.he interior of this vast forest region, and are 
filled daily bg diurnal tidee. To those navigable by canoes or 
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wiling craft the term ajarape is often applied. The interven- 
ing land between the gap68 is frequently flat and moist, and 
owes ita origin first to tidal deposits, and afterwards is raised 
higher by the decayed remains of successional rank growths of 
vegetation. On the elevated lands beds of white a n d ,  20 feet 
in depth, are met with, covered with a layer of decayed vegeta- 
tion. At a similar level to this we find a deposit approaching 
to  clay or very fine sand and mud, with here and there massee 
of sandstone or granite cropping out. I n  every direction 
where a view can be obtained, the country is seen to be covered 
by dense exuberant forest. Leaving Para, I travelled over the 
high ground for several miles, until the primitive forest was 
reached, and then went down towards the gap&. Following 
through the wood, a path used by the caoutchouc collectors, we 
soon came to a large tree in a state of decay, which had been 
tapped many times. At first sight I felt extremely puzzled 
and perplexed at  the appearance i t  presented. From the ground 
up to a height of 10 or 12 feet the trnnk was one swollen mase 
of warty protuberances and knots, covered with thick scales 
and flakes of hard dry bark. 

This singular state of growth, the result of the practised 
system of tapping, has not yet been recorded by any one, and 
so was to me unexpected. A few minutes of careful examina- 
tion soon showed the real muse of these deformities. The 
aollector makes use of a small axe-like implement an inch 
broad. At each stroke he cuta through the bark and into the 
wood for fully an inch. Hundreds of these are made in the 
wood of each tree in the course of a few years, and cannot 
heal under any circumstances ; but a layer of wood is formed 
over the injured part, a t  the expense of the bark and general 
vitality of the tree. The newly-formed wood is again cut into 
and splintered, and so the process is repeated on each succes- 
sive layer until the trunk becomes merely a mass of twisted 
wrinkled wood, with very thin insipid bark. In  this condition 
hardly any milk flows from the cuts ; and, although for years a 
few green leaves may continue to sprout from the points of the 
twigs, yet the tree may be considered as dead, and, 
in fact, finally withers away. I t  is, therefore, the injury 



done to the wood, and not over-tapping, which lessens the 
don of milk, and ultimately causee the death of the tree. 
The cats in the wood are of course unneceesary, eince the 
milk ie met with only in the bark. The healing over 
process which afterwards takes place is similar to that seen 
where s branch has been lopped from a trunk. The wood 
is compact and rather hard, and for this reason the tree lives 
on for a number of years, although cut and hacked every 
season ; but the flow of milk becomes so leasened that many 
are practically abandoned for years before they die. Thie 
and several large adjoining trees were growing in moist deep 
heavy soil of a fertile character, but quite out of the reach of 
any inundation. 

On the 2nd of August I went in search of plants, and 
descended b the region of the gapdu. I t  had rained a good 
deal previously, and the collector's footpaths were ankle deep 
with mud. After wading several little 'pools, we came to a 
deep gapd, into which the tide flowed. I t  was connected with 
many lesser watercouraes that formed a kind of network, 
extending over a wide district of forest-covered country, the 
more elevated parts of which were raised only from three to 
four feet above the highest tides. A considerable number of 
rnbber trees grew.along the margins of both the larger and 
smaller streams, intermixed with cacao and foreat trees. Three 
were observed, the base of the trunks of which were flooded 
to a height of one foot, get the roots seemed to run up to the 
brow of the bank, and no matted rootlet8 were observed, as 
in the case with the willow tree when growing on the margin 
of a rivulet. Nost of the others occupied dry situations. 
Those gapd ditches were lined with soft rich mud, without 
doubt possessing great fertility. The exhalations from such 
places, shrouded by a forest growth of 80 or 100 feet high, 
were sensibly felt, and on nearly every occasion when I visited 
those localities I experienced slight attacks of fever after- 
wards. The collectors, also, during the working season are 
often indispoeed from the same cause. Although the forest 
was excessively damp, yet tapping mas being carried on, as  
a man was seen mixing up somo clay at the side of rr gapd. 

B 
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A number of good plants were met with beneath the oldest 
trees. The seedlings did not usually grow in any place where 
the ground was covered by more than two or three inches of 
water at flood tide. However, by far the greatest number 
mere met with on sites above the reach of the higheat tides. 
I measured a few of the largest trees, all of which had been 
tapped for periods varying from 5 to 15 years. Those found 
growing in shallow gap6 ditches are preceded by an aeterisk. 
The circumference of each one yard from the ground was as 
follow8 :- 

Ft. In. 
No. 1 .. 6 9 
No. 2 .. 6 10 
No. 3 .. 4 7 
No. 4 .. 3 0 

*No. 5 .. 6 10 
No. 6 .. 5 3 

Ft. In. 
No. 7 .. 4 0 
No. 8 .. 5 10 
No. 9 .. 4 0 
No. 10 .. 4 6 
No. 11 .. 4 8 

*No. 12 .. 2 8 
Most treee occurring within the limits of the worked dis- 

tricts are tapped if :possessing a diameter of six or eight 
inches. Regularly-tapped trees, aa a rule, do not exceed 60 
feet in  height. 

August 7th.-I went in search of more plants, and on the 
loth made another collection. About 2,000 in all were 
obtained, but a number had to be rejected. I had cases pre- 
viously made, ao that I waa able to plant the plants in them 
without delay. The soil consisted of decayed leaves brought 
from the forest. The rougher portion was charred and put 
in the bottoms of the cases to serve as a aort of drainage. 
Then a layer mixed with aome wood ashes was placed above 
the plants planted therein. Four casee, containing upwards 
of 1,000 plants, were finished in this way, one bsing reaerved 
for copaiba or any other sort of rubber plants I might meet 
with. While the plants were being established I commenced 
a series of experiments, in order to ascertain how the tree 
might be readily multiplied in a simple rough way by any 
person not specially acquainted with the principles of propa- 
gqtion. Two separate beda, the one of brown sand, the other 
of dccayed leaves, were formed. The terminal portion of 



shoots, but with a bud at the lower end, were planted in the 
beds in a reclining position, with only two inches of the 
points above the ground. Owing to the great distance between 

the buds, consequent on vigorous growth, many of the cut- 
t i n p  were a foot or more in  length. At the same time a 
number were set deeply in an open vessel containing o ~ l y  rain 
water. The cuttings in the sand bed were the first to grow, 
and soon made strong shoots and root fibres. Those in the 
leaf mould pushed more slowly, but developed green leaflets 
of great substance. The cuttings placed in the water had 
a small portion of tap root at  the base, as the object waa 
to determine if the roots would actually develop in water 
done. Within fonrben days these plants had several roots 
hrmed, and one or two rather weak growths came up, but a 
few days after I had thrown into the water some burnt earth 
and wood ashes the increase in vigour was very apparent. 
After these experiences I felt convinced that the Para 
rubber tree delights in abundance of moisture and rich fertile 
deposits. 

Method adopted in  tapping the trees.-When the plants were 
somewhat establbhed, I resolved to examine attentively the 
process of tapping as practised by the cnoutchouc collectors. 
Ia the investigation of this subject I travelled over a very 
wide extent of flat forest country, much divided by miry 
hollows and tidal gap&, which stretched along the bank of 
the river Quamb. Although this river is at  least three times 
as broad as the Thames at  London Bridge, i t  is not to be 
seen on any ordinary map. I n  the region alluded to there were 
hundreds of trees wrought by different collectors, each of 
nhom had a separate piece of land to work on. When on . 

these excmiona, I had to go away from my place of abode at  
about three o'clock in the morning, as I had some miles to 
travel over paths not always in good condition, and it was 
necessary to be as near as possible to the spot where the 
tapping operation was performed, because the collectors begiu 
to work immediately at daybreak, or as soon as they can see 

to move about among the trees. They say the milk flows more 
freely and in greater quantity at early morn. I do not attach 
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much importance to this statement, but I have recorded it. 
Another and more probable reason is, that as rain often falla 
about two or three o'clock in the afternooa, the tapping must 
be done early, ae in the event of a shower the d k  would be 
spattered about and lost. The collector, first of $1, at the 
beginning of the dry season, goes round and lays down at the 
base of each tree a certain number of small c u p  of burnt 
clay. At the leaser trees only three or four are put, but at 
tbe larger ,ones from eight to twelve are deposited. The 
footpathe leading from tree to tree are likewiae cleared of 
sapling growths, and the bridges over the go@ formed at each 
place by the trunk of a tree are, where necessary, replaced. 
On proceeding to his work the collector takes with him a 
small axe for tapping, and a wicker basket containing a good- 
~ i ~ d  ball of well-wrought clay. He usually has likewise a 
baa for the waste droppings of rubber, and for what may 
adhere to the bottoms of the cup. These promiscusus gather- 
ings are termed uernamby, and form the '<negrGead" of the 
English market. The cups, as already stated, are of burnt 
clay, and are sometimes round, but more frequently flat or 
slightly concave on one side, m as to stick easily when with 
a small portion of clay they are pressed against the h n k  
of the tree. The contents of 15 cups make one English 
imperial pint. Arriving at a tree, the collector bakes the axe in 
his right hand, and, atriking in an upward direction as high as 
he can reach, makes a deep upward eloping cnt acroes the trunk, 
which always goes through the bark and penetrates an inch or 
more into the wood. The cut is an inch in breadth. Frequently 
a small portion of bark breaks off horn the opper side, and 
occasionally a thin splinter of wood is aleo raised. Quickly 
stooping down he takw a cup, and pasting on a small quantity of 
clay on the flat side, presses i t  to the trunk close beneath the cut. 
By this time the milk, which is of dazzling whiteness, is 
beginning to exude, eo that if requisite he so smooths the 
clay that it may trickle directly into the cup. At a distance 
of four or five inches, bnt at the same height, another cup ia  
luted on, and so the pr- is continued until a row of caps 
encircle the tree at a height of about a h  feet from the ground, 
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Tree atter tree is treated in like manner, until the tapping 
required for the day ie finished. This work ahoald be con- 
cluded by nine or ten o'clock in the morning, became the 
milk continuer to exude slowly from the cuts for three hours 
or perhaps longer. I may state that there ie a great difference 
unong cdeatora in the performance of those duties. Some 
take c u e  to g& good clay preriously and inoorporate it well, 
M that a aery small portion is needed to lute the c u p  to the 
tranka; they also work with neatness and intelligence, and 
invariably collect s good quantity of milk. Others, again, do 
not take the trouble to prepare clay beforehand, but merely 
amape up a handful when they require it at the dde of a gapd, 
which is often of little consistence, so that a large quantity 
ie required to faaten the cups. This clans of oollectorn have 
&u many fragments of clay or other impurities in  their 
milk, the m l t  of not following a proper method of working. 
The quantity of milk that flows from each cut variea, but if 
the tree is large, and has not been much tapped, the majority 
of the cups will be more than half full, and oacseionally 
a few may be filled to the brim. But if the tree ir 
much gnarled from tapping, whether i t  grows in the rich 
sludge of t b  gap6 or dry land, many,>f the cups will be 
found to contain ody  about a tablespoonful of milk, and 
mmetimes hurdy that. On the following morning the opera- 
tion is performed in the game. way, only that the cuts 
or p h a s  beneath which the c u p  are placed are made 
from six to eight inohm lower down the trunk8 than those of 
the previous day. Thus each day brings the cnpr gradually 
lower until the ground is reached. The collector then begins 
w high as he can reach, and deacends .e before, taking caw, 
however, to make his cuts in separate places from those pre- 
vioudy made. If the yield of milk from a t e e  is great, two 
rows of c u p  we put on at once, the one as high as aan be 
reached, and the other at the aurface of the ground, and in 
the conne of working, the upper row descending daily six or 
eight inchea, while the lower one ascends the same distance, 
both rows in a few day8 come together. When the produce 
of milk diminisbee in long wrought treee, two or three cups 



are put on vnrious parts of the trunk, where the bark is 
thicket. Although many of the trees of this class are large, 
the quantity of milk obtained is anrprilringly little. This state 
of things is not the result of overtapping, as some have stated; 
Indeed I do not believe it is possible to overtap a tree if in 
the operation the wood is not left bare or injnred. But at 
every stroke the collector's axe enters the wood, and the 
energies of the tree are required in forming new layen, to 
cover those numerous wounds. The beet milk-yielding tree 
I examined had the marks of twelve rows of cups which had 
already been put on this season. The rows were only six inches 
apart, and in each row there were six cups, so that the total 
number of wood cute within the space of three months 
amounted to seventy-two. I t  grew close to a gap6 only eight 
inches above high-tide mark, and being a vigorous tree, the 
cups were usually well filled, but with two years or so of snch 
treatment the tree would probably be permanently injured. 
It has been supposed that the quality of the milk is better in 
the.dry season than during the rains. Such is the caee with 
some vegetable prodncta; but, as regarda India-rubber, there 
ought not, I think, to be any appreciable difference. I n  the 
rainy season the milk probably contains a greater proportion 
of water, but, on the other hand, I am of opinion that then 
a larger quantity of milk flows from the tree. No doubt the 
dry season ie the most suitable for caoutchouc collecting, 
although, wherever a plantation is formed with preparing 
house, convenient tapping may certainly be always carried on 
when the weather is fine. It is a common report that the 
trees yield the greatest quantity of milk at full moon. I o  
order to ascertain this, a number of very careful experiments 
would require to be made, extending over one or two years. 
Even if snch an assertion was found to be trne, it would 
probably make little difference, as tapping will have to be 
carried on when circumstanaes are most favourable. 

There are two other methods adopted in tapping, which are 
chiefly confined to the Upper Amazon and tributaries. Both 
are exactly on the same principle, the materials used being 
only a little different. The loose outside bark of the tree 
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is cleaned off to a height of about three feet. Beneath, a 
gttar or raised border of clay is pasted or luted to the trunk, 
enelorring one-half or the entire circumference. Cuts are 
thickly made in the bark above this, from which the milk 
flow adoan to the gutter, whence i t  is conveyed to fall into a 
calabssh conveniently placed. The other mode is by winding 
round the trunk the stout flexible stem of a climber, and 
claying it round securely so that no milk may escape between 
the trunk and the climber. These plans are not extensively 
adopted, and can only be successfully put in practice where 
the trees have not been praviously tapped. There is always 
a great deal of lL negro-head,', the result of the distance the 
milk has to run, and to the large quantity of clay employed 
in the process. 

CoZledion o j  the Bilk.-Going from tree to tree at a sort 
of running pace, the collector empties the contents of the 
enpa into a large calabash, which he carries in his hand. As 
he pours the milk out of each cup he draws his thumb or 
forefinger over the bottom to clean out some which otherwise 
would adhere. Indeed. a small quantity does remain, which 
is afterward8 pulled off and classed as sernamby. The cups 
on being emptied are laid in a little heap at  the base of each 
tree, to be ready for the following morning. The trees occur 
at various distances from 10 to 100 yards apart, and as I 
travelled over the intricate network of muddy footpaths, I 
continually felt perplexed and surprised that the natives have 
not yet seen the advantages that would be derived by forming 
plantations, whereby more than twice the quantity of cmub 
chouc might be collected in one-fourth the time, and at  far 

cost and labour. 
Method of preparing the Rubber.-The collectors of the 

region I visited, resorted with their milk to a large shed 
situated on the bank of the river Quama. Here were quan- 
tities of various species of palm nuts, representing an Altalea 
and Euterepe edulis, etored in heap, and several jars for the 
preparation of rubber. These jars were 18 inches high, and 
the bottoms were broken out. At  the base they were 7 inches 



in diameter, bdlging out in the middle to 18 inches, and were 
narrowed at the mouth to a breadth of 2 inches. Each 
person wrought on his own account, and so small jars were 
employed, but where a number of men are collecting for one 
master much larger jars are in use. The milk, on being put 
into a large flat earthen vessel, is put down on the floor in a 
convenient place. Adjacent thereto the jnr is set on three 
small stones, which raiees it to 14 inches above the floor. The 
narrow space between the base of the jar and the floor allows 
tdle air to enter, which cansea a current of smoke to ascend 
with remarkable regularity and force. When the fire com- 
meneea to burn sttongly, several handfuls of nuts are put on, 
then some more wood and nuts alternately. These are 
dropper1 in at the mouth of the jar until it ie filled to within 
four inchea of the top. Due care is taken that a sufficieut 
proportion of wood is put in with the nuts. The mould on 
which the rubber is prepared resembles the paddle of a cauoe ; 
in faot, at many places on the Amazon this is the article most 
frequently used if there is much milk, and when the rubber 
in prepared in bulky maws. Occasionally the mould is slung 
to the roof, an the weight in handling it during the process 
would otherwise be very fatiguing. A little soft clay is rubbed 
over it to prevent the rubber from adhering, and it is after- 
war& well warmed in the smoke. The operator holds the 
mould with one hand, while with the other he takes a small 
cup and pours two or three cups of milk over it. He turns 
it on edge for a few moments above the dish until the drops 
fall, then quickly places the flat side two inches above the jar 
mouth, and moves it swiftly round, as if describing the form 
of a cipher, with his hand, so that the current of smoke may 
be equally distributed. The opposite side of the mould is 
treated in the eame way. The coating of milk on the mould 
on being held over the smoke immediately assumes a yellow- 
ish tinge j and, although it appears to be 6rm on being touched, 
is yet found to be soft and juicy, like newly-curdled cheese, 
and sweating water profusely. When layer after layer has 
been repeated, and the mass is of sufficient thickness, it is 
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laid down on a board to solidify, and in the morning is cut 
open along the edge on one side and the mould taken out. 
Biscuit rubber, when fresh, is often four or five incliee thick. 
On being hung np to dry for a few days, i t  is sent to market. 
When I saw the process of smoking the rubber performed, 
aa just described, I was considering the statements of KeUer 
and other travellers who write on this subject, all of whom 
seem to believe that the smoke from the palm nuts possesses 
aome pecaliar or strange property by which meana the milk 
instantly coagulates. But on one occaaion, when the collector 
was commencing to smoke some milk, I saw him wait for a 
ahort time, during which he put his hand repeatedly to the 
month of the jar, and soon learned that he could do nothing 
until the smoke was hot. The dense white smoke rose abun- 
dantly, but the milk would not thicken on the mould. After 
a little while the jar became heated, and the operation went 
on qnite satisfactorily. I put my hand above the mouth of 
the jar, but could not bear the heat scarcely a second; and, 
although the temperature of the smoke was apparently less 
than boiling water, yet I judged it must have been at leaat 
1800 Fahrenheit. Therefore the rapid coagulation of the milk 
is aimply produced by the high temperature of the smoke. I 
have no doubt that, with a strong current of heated air, or a 
good pressure of steam from a pipe, a similar result would he 
obtained. The finely divided particles of soot which forms a 
large proportion of the smoke, undoubtedly absorbs a consider. 
able amouut of moisture, although at the same time i t  must be 
looked on as an impurity. I have no hesitation in giving my 
ofhion that equally as good rubber could be prepared by 
putting the milk in shallow vessels, and evaporating the watery 
particles by the heat of boiling water. 

Temperatures of the Para Rubber District.-I now proceed 
to give the temperatures taken during my stay in the region 
of Para. According to the uatives the rains begin in Novem- 
ber or December and end in June. However, during the 
intervening months of summer i t  will be seen that showers of 
rain are frequent. These usually occurred between two and 
three o'clock in the afternoon, and streamed down with a force 

a 
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similar to the monroon ehomers in India  The days on which 
rain fell are preceded by an asterisk. 

6 ... 

:: 7 ... 77 86 83 
,, 8 ... 80 
. . 80 ; I % 26 ... 76 87 83 
,, 10 ... 78 ,, 88 ... 74 93 81 
1 1  ... 78 87 89 ,, 27 ... 76 88 8s 
,, 012 ... 80 86 80 , 28 ... 74 93 a6 
,, 813 ... 78 87 88 ,, %Q ... 76 Sa 88 
,, 14 ... 77 84 81 30... 76 ga 65 
,, 16 ... 77 87 88 0cdb~ 1 ... 14 01 a ,, el6 ... 77 86 81 ,, S . . .  74 93 86 
,, 17 ... 78 88 84 , %... 76 91 €44 
,, 18 ... 79 88 83 ., 4... 74 87 02 
, 1 ... 78 ,, B... 76 W) B1 
,, S O  ... 78 ,, 6... 76 89 86 

,, *7... 74 88 84 
, *8... 76 89 83 

,, 23 ... 78 89 8s ,, q... 74 88 8s ' 
,, .24 ... 77 88 84 ,, 10 ... 76 87 84 
,, 86 ... 79 87 81 ,, 11 ... 76 89 8.9 
, 26 ... 77 86 84 ,, 13 ... 76 b8 84 
,, 27 ... 78 87 83 ., *I3 ... 76 87 84 ,, '28 ... 79 86 81 ,, 14 ... 74 89 83 
,, .28 ... 76 87 83 ,, 16 ... 76 90 6.4 
,, *3U ... 77 86 81 , 16 ... 76 90 8% 
,, 931 ... 78 87 89 ,, IT... 76 89 86 

September el... 76 86 83 

-- 

A glance at these figures will show that the region of the 
Para rubber tree haa a sustained high temperature-a fact 
which ha8 already been remarked by Dr. Spruce and otber 
travellers. The lowest I .could record was 73', but Mr. Hen- 
derson assured me he had frequently seeu it dowu to 72O, and 
I have the statemeuts of anothcr observer, on whom I coulp 
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rely, that on one occasion the thermometer fell to 65'. The 

place, however, where this observation was made was fully 
100 miles to the westward of Para. I n  the neighbourhood 
rubber trees abounded. 

Sites, propagation, and planting i n  India.-The sites most 
suitable for the planting of this tree will be found in the 
hottest parts of Indin. Tlle flat, low lying, moist tracts, lands 
subject to inundation, shallow lagoons, water holes, and all 
descriptions of mud accumulations, miry swamps, and banks 
of duggiah streams and rivers, will be found best adapted. 
The tree will also grow perfectly in deep humid land, Atted 
for cane or coffee planting. The Malay Peninsula, Burma, 
the ialand of Ceylon, and the southern portion of India on to  
about aa far north ae 20° north latitude, should posseas many 
localities proper. 

The temperature of rain-water varied from 74' to 75' for 
planting ; but in no place would I recommend the formation 
of a plantation where the thermometer at any time falls below 
60" Fahrenheit. 

I t  seems to  me thnt the propagation and planting may 
generally be combined in one operation, the object being to 
reduce the expenae, simplify and accelerate the work, and 
promote the more perfect development of the primary roota 
and trunk. The green colonred terminal shoots of succulent 
growth, with the leaves fully matured, make the best cuttings. 
These should be cat off low enough, eo that there is a joint 
at the base. When i t  ie desirable to plant in dry firm land, a 
spadeful of mil shoold be turned over at  each place, and the 
cutting planted in a eloping position. I t  should be covered 
with monld to within three inches of the point. That portion 
above pound should rest on the earth on one side to its ter- 
mination, so ae not to suffer during hot sunshine. I n  all 
stagea the crowns of the plants may be exposed to the rays of 
the run. Planta intended for cutting stocks may be planted 
in open places, in  the riohest dark loam capable of producing 
a luxuriant rank crop of sugar cane. Seeds might be planted 
oat permanently a t  once, also in the same way as the cuttings. 
Theae would proeper much better if a t  the time of plauling 
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a handful of wood ashes were added to the soil with each 
seed. Good ashes may be obtained by the burning of any 
description of green wood or newly felled piece of forest. If 
the wood is allowed to rot before burning almost the whole 
of the fertilizing principles will be found to have vanished. 
I f  stored in a damp place the value of the product is diminish- 
ed. For planting on inundated lands the period of high flood 
should be preferred. Cuttings of greater length would be 
required in this case, the lower ends of which should be diced 
off in the form of a wedge. The workman could take a bun- 
dle of these, and wading into the water would plant at proper 
distances, but perfectly upright, taking care to push each 
cutting down deep enough in the soft muddy bottom, so that 
not more than three or four inches is above the surface of the 
water. The same rule would be applicable when planting in 
sludge or soft marsh land. The crowns of the cuttings must 
not, if possible, be put under water, as the young growths 
springing therefrom might rot. Seeds mill not be found very 
applicable for planting in watery places or deep mud deposits. 
Some would come up, but a good many would mould and 
decay. I n  the varied course of circumstancee and conditions, 
alight changes and modifications in the methods of working 
will no doubt suggest themselves. I mould not advocate, a t  
least for the present, the extensive planting of this tree in 
fertile cane-producing laods, because in such a description of 
soil i t  would not be able to compete with the Central American 
rubber tree, already introduced from the State of Panama, which 
grows rapidly to a much greater size, and yields a far larger 
quantity of caoutchouc. I t  should rather be planted in places 
where nothing else could be profitably cultivated, such as 
frequently inundated river margine, marsh land, and mud 
deposits. Above 4,000 tons of Para rubber are exported 
annually. 

Search for plants of the tree yielding the Balsam of Copaiba, 
Capivi of commerce.-I was recommended by Mr. Markham, 
just before leaving, to endeavour to obtain at Para some plants 
of this tree, which abounds in the forests of the Amazon 
valley. These balsam trees have a wide dietribution, and are 
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likewise found dispersed in the forests of Ouana and Vene- 
zuela, and in the wooded littoral districts of New Granada, 
especially in the States of S a n k  Martha, Carthagena, and 
Panama. I n  those regions different species of trees varying 
in size and yield, furnish balsam, but all are leguminous, and 
belong to the genus aopaifera. The finest sort in commerce, 
called by the collectors white copaiba, is met with in  the pro- 
.vince of Para, and is shipped from Para and Maranham. Very 
large quantities are annually sent to the French market. 

After protracted inquiry I discovered that few people really 
knew the tree, and I was beginning to think that I might not 
be able to obtain any knowledge of it, when fortunately I 
learned where a practical copaiba colleotor lived. Formerly 
the tree might be seen growing in places easy of access, hub 
owing to  the method of collection practised i t  is now coma 
paratively rare. At  present a collector must make a journey, 
occupying several weeks, in a canoe up some of the Amazoxi 
tributaries, or penetrate into the dense forest lying between the 
rivere, to find any considerable quantity of copaiba. 

I t  cost me three succesdve journeys on foot, occupying 
three days, before I could arrange with the collector. He was 
drinking a supply of cane rum (cachassl, and he would not go 
anywhere until i t  waa finished. Few occupations are so peril- 
ous and fatiguing aa that of the balsam collector. Exposed 
daily t o  the drenching rains in the depths of the forest, with 
often an insufficiency of food, bitten by large formidable ants, 
and tormented unceasingly by day and night by swarms of 
mosquitoes, his life is of a wretched description. When living 
nnder these conditiona the smallest scratch from the under- 
wood is apt to become a sore, and increase to the size of a 
florin in forty-eight hours. On the 17th of September I left 
with the lad, and joined the collector at the entrance to the 
forest. The path led through a dense lofty vegetation, the 
majority of the trees being from 80 to 100 feet in height. 
The extremely fertile soil waa of soft white sand, 20 feet or 
more in depth, covered by a thick surface layer of vegetable 
mould with which the sand was intermixed. Slight undula- 
tions were traversed, and three little running streams were 
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crossed, none of which contained more than a mill of water. 
The land was everywhere quite mealy and dry, and was elevat- 
ed at  least 50 feet above the region of the gap& or tidal 
floods. Large black ants, some of which were nearly two 
inches in length, called by the natives candela, ran over the  
ground everywhere. The bite of this ant is quite as painful 
as the sting of a wasp in this country. After travelling 
several miles we came to a balsam tree of gigantic dimensions. 
The saplings had been cut down around i t  by a person who 
lived some distance away, and who consequently was con- 
sidered the owner. The tree appeared to be 80 feet in height, 
with a clear trunk of 50 feet. On account of the great thick- 
ness of the truuk, and absence of branches, no one was able to 
climb it. The clearing away of the underwood admitting 
freely air and light had induced the tree to bear seed, which, 
however, was juet beginning to ripen. Little perpendicular 
rents were ohserved in the bark of the trunk from eight inch- 
to a foot in length. From some of these, which had occurred 
quita recently, a little balsam had exuded, and flowed down 
the trunk. A diligent search for plants waa made, and one 
small seedling was found by the collector, which I rejected, as 
I doubted whether i t  was really a balsam plant. Without much 
loss of time we continued our journey along a narrow path lined 
with tall graas and shrubs. At mid-day we came to some 
copaiba treee, one of which had been tapped some yearn ago. 
It had a massive lofty trunk, and wide spreading crown, and 
must have borne many crops of seeds, but not one plant was to 
be met with. A further search beneath a number of other 
trees which were scattered about proved alike fruitless; The 
collector explained that the seeds on falling were immediately 
eaten up by an animal about the sire of a rat. This fact 
fully accounted for the scarcity of seedlings. Every where 
underneath the trees a close network of little paths' traversed 
the ground. We peuetrated this day into the forest for a 
distance of 12 or 14 miles, and got neither plants nor seeds. 
I had a little fever afterwards for about a day, which, although 
mild, weakened me considerably. I felt that the daily ex- 
posure in the sun afterwards fed the symptoms which remained. 
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On the 9th of October I took with me the lad, and returned 
to examine the copaiba tree in fruit already noticed. A num- 
ber of capanlea were fouud beneath it, but all were empty. 
The ground was thickly covered with the little paths of the 
animal which had devoured the seeds. Whilst engaged in 
searching about a gentle breeze of wind arose, which, moving 
the branches, brought down a few seeds in the best possible 
condition. These were carefully gathered, and in all 18 seeds 
were collected. Each little pod contains only one seed, which 
is coated over with a white wax-like aubstence, possessing a 
delicious aroma. When this is removed the seed is fouud to 
be black, and about the size and form of a field bean. The 
time wae a t  hand when I purposed to leave with the rubber 
plmb, so as to get to England before the cold weather aet in, 
bat I resolved, if possible, to see the method of tapping the 
treea actually performed. This operation has not yet been 
accnrately described by any traveller, and no scientific work 
or clam book in the English language gives a correct account 
of the process, for which reason I take the liberty of recording 
my observations. 

Early in the morning of the 13th October I proceeded to the 
forest, accompanied by the lad and the copaiba collector. To 
each was assigned a fair travelling load, consisting of food or 
other necesaities, but the most prominent object wab a large tin 
capable of holding about 40 Euglish pints, which the collector 
carried on his back. We travelled by a path to a point beyond 
the place reached on a former occasion, and then diverged into 
the forest, where there was no track of any kind. Entering on 
.district where the trees were an amazirig height, we in a short 
time came to a very large copaiba tree. This, and a number of 
others, were previously known to the collector, who tapped 
one or two when convenient. I found he did not want the lad 
to see the largest of these trees, lest he might show them to 
othera. On reaching the tree, he struck the trunk two or 
three blowa with the handle of his axe, when a aort of hollow 
mnnd was produced. The grand symmetrical trunk was clear 
of branches to a height of a t  least 90 feet, above which the 
crow0 spread ont flatly, the slender interlaced boughs, clothed 
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with little pinnate foliage, forming an agreeable shade from 
the rays of the sun. The circumference at 3 feet from the 
ground was 7 feet 2 inches. Several old fissures io the bark 
were observable, and one, which had occurred quite recently, 
was nearly 5 feet in length. Very little balsam had exuded. 
These rents are reported to be occasioned by the accumula- 
tion of oil in the tree, and that when they happen a loud report 
is heard. 

The person who successfully taps a copaiba tree must be a 
~kilful axeman. A chamber or cavity is cut in the trunk, not. 
much broader than the axe, but sufficient to allow the work- 
man to vary the course to the heart of the tree in such a way 
that he may not miss what is termed the " vein" or channel, 
usually met with near the centre, from which the balsam 
flows. The base or floor of the chamber must be carefully and 
neatly cut with a gentle upward slope, and it should also decline 
to one side, so that the balsam on issuing may run in a body 
until i t  reaches the outer edge. Below the chamber a pointed 
piece of bark is cut and raised, which, enveloped with a leaf, 
serves as a spout for conveying the balsam from the tree to the 
tin. 

The collector commenced the work by hewing out with hia 
axe a hole or chamber in the trunk about a foot square, at  a 
height of two feet from the ground. The wood at  first was 
white to a depth of four or five inches, when i t  changed to a 
purplish red, very much resembling a piece of old oak taken 
from a peat moss or bog. The whole of the interior of the 
tree is of this colour. When the centre appeared to be 
reached, I was about to remark that there was no balsam, 
when suddenly the collector laid down his axe and called 
hastily for the tin. The balsam now came flowing in a moder- 
ate sized cool current, full of hundreds of little white bubbles 
possessing a pearly transparency. At times the flow stopped 
for aeveral minutes, when a singular gurgling noise was beard, 
after which followed a rush of balsam. When caming most 
abundantly a pint jug would have been filled in the space of 
one minute. Owing to the diminished light consequent on 
the thick masses of foliage overhead, I could not distinguish 
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the '[ veiu" in the heart of the tree, but I observed n number 
of fissures that appeared to radiate from the centre out- 
wards. Whilst making these observations I was surprised 
to see that the whole of the wood cut through by the axeman 
was bedewed with drops of balsam, and so also were the ends 
of the chips. This remarkable and important fact shows that 
every atom of mood in the tree contains a certain amount of 
copaiba. The bark did not appear to possess a particle, I n  
the course of an hour nearly one-fourth of the tiu was filled. 
A little roof, thatched with leaves, was placed over i t  as rain 
began to fall heavily. We then returned home. The collector 
considered the tin would be filled, and proposed to return for 
it in a couple of days. Although balsam may be seen slowly 
dropping from a tapped trunk for a month after it has been 
operated on, the common practice is to allow a tree, if i t  be 
good, only two or three hours to drain, and then to proceed 
to another. Occasionally large trees are met with which when 
tapped yield little balsrrm. Tile cause of this has not beeu 
ascertained. Trees of the largest size in good condition will 
sometimes yield four " potos," equal to 81 English imperial 
pints. A collector, where trees are abundant, aud with plenty 
of vessels, can, it is said, make at the rate of 51. per day. 
Mr. Clough, an English missionary, in describing iu a recent 
work* the method of collecting balsam, says that i t  r L  is 
obtained by making a gash in the bark of the tree, and 
plugging the space with cotton, to absorb the juice which 
exudes." I will venture to state that not a drop would be 
obtained by this process. Nor is the practice, as stated by 
some, of closing the cavity cut in the tree for a time with clay 
or wax, to allow the balsam to accumulate, ever resorted to. 
Even if tried i t  would not answer, for a number of reasons. 
Balsam, as i t  comes from the tree, has a powerful pungent fra- 
grauce, which is not particularly disagreeable, although ou pass- 
ing the doors of the houses where it is stored at  Para an odour, 
by no means pleasant, is experienced. Possibly some change 
may take place in keepiug. Little,jf any, care seems to be taken 

'"The Amason: A Twelvemonth's Tour," by 9. Clough. 

D 
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to preserve the commodity pure. Tl~ose who go up the rivers 
to collect on a large scale take in their boats all descriptions 
of jars and barrels which may have been imported with liquors, 
grease, or any kind of article. Paraffin cans are special 
firvourites, and so are much sought for. Most of those ves- 
sels, on being emptied, are stowed away in dusty places, un- 
corked and uncovered, thus affording free ingress to ants, 
spiders, and all classes of insects. I t  is urged by some that 
balsam precipitakes all impurities, but even if tllis were so, a 

better system might be adopted. 8 s  some of the seeds brought 
home have germinated at Kew, I may add a few remarks re- 
garding the cultivation in India, whether a few plants should 
be sent when strong enough for removal. I trust care may be 
taken at  Kew to keep this sort separate from other species 
cultivated there, mostly natives of the West Indies, and 
which, although interesting in what may be termed a a botaui- 
cal sense," are of no vnlue for the production of copaiba. 
The temperature required is the same as that for the Para 
rubber tree, which at  times is found growing beside it. Wet 
or marsh land must be avoided. The site should be of the 
best dry loam, suitable for cane or coffee planting. The stock 
for planting will have to be obtained from seeds ripelled in  
India, so that, if a few plants can be transferred thither, they 
should be planted in good situations, where pleuty of sunshine 
is admitted, in order that seed may be early produced. Seed- 
lings may be planted tolerably thick, so as to shoot rapidly up, 
when they can be thinned out to proper distances. 

I would not recommend the planting of theae trees on a 
large scale with a view to early profit, as the growth would be 
slower thau Panama or P ~ v a  rubber trees. The return would, 
I think, be realized in about the same time as is the case with 
oak plantations. However, a few hundreds of copaiba trees 
growing on a planter's estate ought to enhance the value of it. 
Apart from the medicinal value of copaila, i t  might be well to 
ascertain if i t  would not be equal to castor oil for lubricating 
machinery. The journeys relating to this work were among 
tho most fatiguing I have experienced in these countries. 

Examination and collection of aeeda and plants of Ceara 
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Jirdia-rubber.-On the moru i~~g  of the 26th I went on shore 
at  Ceara, as I wished to gain some knowledge of the method 
adopted in the preparation and collection of the rubber export- 
ed from Ceara. I had to land from the ship in a jangada, 
which is a raft 12 or 14 feet in length, formed of moderately- 
sized trunks of a tree fastened together, and furnished with a 
maet and large sail. A piece of board, a foot in breadth and 
four feet long, is pushed down in the middle between two logs, 
to serve as a keel. The tree selected for those rafts has a 
peculiarly light wood said to be brought from Bahia or Per- 
nambnco. With a good fair wind they are said to ;un some- 
times at  the rate of 15 knots an hour. The surf is so strong 
that no boat or canoe could often reach the shore safely. 
Even the jangadas are sometimes overturned, and when this 
happens there is a risk in getting a blow from the timbers of 
the raft-a danger considered greater than the sea. I n  the 
town I saw a large quantity of rubber in a merchant's store, 
and afterwards observed that i t  was freely traded in by most 
classes of shop-keepers. I expected to have seen the tree yield- 
ing i t  somewhere near, but after travelling about over the nand- 
hills and adjoining country for the greater part of the day, I 
returned to the ship completely tired. I mae assured by a 
native, who said he knew the Para rubber tree and that of 
Cesra, that both were completely identical. But the great 
diversity in the climate induced me to think different, aud so I 
resolved to follow out the dictates of my own judgment, and 
not be in f luend  by any one until I oould satisfy myself on 
the matter. Yet there wae little time to explore, as tlie 
steamer waa expected to leave in a very few days. Next morn- 
iug an Indian from the interior happened to come on board the 
@hip, and I took the opportunity of asking him the names of 
some of the villages and localities in the retired districts. I 
knew from previous travelling a good number of the Indian 
snbstantivea, with their meanings, and this, together with fur- 
ther conversation, enabled me to form some idea of the charac- 
ter of the region wliere the rubber was collected. A single 
line of rail, formed to facilitate the tranaport of sugar aud 
cotton, runs from Ceara into the interior to a place called 
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Pacatuba, distant about 40 miles. Contiguous are a number 
of large plantations with some slaves. On Sunday, October 
29th, I landed with the jangada, and proceeded through the 
town to the railway station. I had previously arranged with a 
native to accompany me, but he did not appear, so 1 went off 
alone. Leaving Ceara, a flat parched-up region was traversed, 
diversified by a few undulations ana moist hollows. Thorny 
thickete of bushes and slender trees, chiefly myrtles and 
legumes, overspread the country, with many groups of the 
Carnaiiba palm, (Copernicia cerifera) rising high above the ordi- 
n a y  vegetation. The crowns of these palm trees waved about 
by the wind and visible over such a wide expanse presented an  
appearance extreme1 y picturesque, whilst in the distance beyond 
rose a multitude of conical peaks and mountains, the whole 
combining to form n landscape of surpassing beauty. After a 
journey of two hours 1 stopped at a little village with about 
a dozen thatched houses, called Maracanahu. The distance 
may be 30 miles from Ceara. I went to a man and boy who 
were standing in front of a hut, and made some proposals to 
them to show me the locality where the rubber trees grew. 
The man was advising the boy to accompany me, who seellzed 
rather rcluctant, when a poor lad, who had lost an arm, came up 
and at  once consented to go with me. I t  was fortunate I met 
with this one-armed lad, as I could hmdly have succeeded so 
well with any one else. I told him I wanted first to see trees 
that were being wrought, becaune I wished to make sure of the 
tree, and also observe the method of collection. We proceed- 
ed along a dusty path for some distance, a t  times running, as 
1 proposed, if possible, to return with the train which passed 
the village in the evening. Plantation establishments were 
seen dispersed at  wide intervals over the country. Cultivation 
wae only carried on in very low moist situations, or where the 
water during the rains waa stored up in artificial ponds for 
irrigation. Some of these mere so large that a t  first I took 
them to be natural lakes. After travelling for some time the 
lad turued from the path and dived into the forest. I n  a few 
minutes he brought me among a number of rubber trees 
which had recently been bled. The general forest mas toler- 
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ably high, but the sparse small foliage did not afford much 
shade from the fierce rays of the sun. The soil was in placeo 
a sort of soft sandstone or gravel, which was bound up in the 
moat extraordinary manner. Neither grass nor weeds grew 
among the underwood, and there was an entire absence of 

ferns, mosses, and other plauts. I soon saw that the tree was 
totally different from the rubber tree of Para, aud aiso that i t  
would probably thrive perfectly over a very wide extent of the 
drier regious of India. At  first sight i t  much resembles in 
appearauce a birch tree, and the surface or epidermis of the 
bark comes off in the same way in thin silvery peelings. The 
largest of the trees were about 50 feet in height, with trunks 
niue inches to a foot in diameter. The crown is divided into 
many branches, which grow in the form of a basket. The 
tree is deciduous, and there were neither leaves, flowers, nor 
fruit to be seen. I spent some time in examining attentively 
the  process of bleeding the trees, and then commenced to 
search for plants. A few were found growing in an open space, 
bu t  the roots were so firm that not one could be pulled up. It 
seemed strange that the lad and myself, exerting all our 
strength, could not pull up a young seedling plant about two 
feet high. I went and got a pointed brancl~ of a hard mood 
tree,* and scraped and dug about the roots, and in this way, with 
very arduous work, during which I hurt and lacerated my 
hands, some plants were got up. The real difficulty was now 
apparent. The roots of the plants mere furnished with tubers, 
the largest of which were about the size of kidney potatoes. 
These tubers, although quite near the surface, adhered with 
such tsnacity to the sandstoue, or hard gravel, that moat of 
them had to be smashed in order to get away an uninjured 
portion of root with the stem. I n  the young state they are 
soft and spongy, and are seen to contain milk, but afterwards 

become leugthened out, and form a part of the root. With 
diligent search and hard labour we succeeded in collecting 18 
plants. At  the station, a number of natives from Ceara 
gathered round the " bundle of sticks," but could not make out 

It reemr atrange that Mr. Crow should haye gone out without twlr.-ED. 
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what they were. However, an old man from the forest dis- 
trict came up, and, peering througli the crowd said, " Mauiso- 
ba." This is the Indian name of the rubber tree, which I 
h e w  before. I got back to Ceara just before dark, and for- 
tunately found a jangada, which put me on board. Thus in 
one day I was fortunately able to discover the origin of a tree, 
hitherto unknown and undescribed, yielding an important 
article of commerce, and at  the same time resolved the mode 
of collection and preparation, and secured a number of plants. 
I t  is true I h d  no iustructions regarding this Ceara rubber 
plant, probably because i t  was supposed to be the same as the 
Para tree. But I thought i t  would be well to secure more 
plants, and told the owner of the jangada to come for me in 
the morning. This sort of raft was expensive ; each voyage 
cost me three milreis (6s.), and I could not possibly have got 
one for less. The distance was only about three huudred 
yards. Next day the sea was very rough, and three jangadas, 
one of which carried the Brazilian Government mails, were 
overturned in the surf. The person I arranged with came for 
me, and I embarked. Although I was not in the least alarm- 
ed, the size and violence of the waves completely surprised me, 
while the jangada at full speed went groaning through the 
surf, covered by nine inches or a foot of water. I cannot help 
wondering that not a farthing has been apent in improving the 
safety of these Brazilian ports. 

Returning to Maracanahu, I proceeded to an adjacent house, 
.where I was previously told I could stay. The son of the 
owner assisted me in obtaining a quantity of seeds, 700 in all. 
The pods when ripe burst and go to pieces, and so the seeds 
nre showered on the ground. At daybreak next day we went 
in search of plants. We brought a strong iron hoe, as my 
illtentions were to take up a good number, for I did not place 
much oonfidence in the seeds, although I am glad to state 
they have turned out well. Our course was directed to a more 
distant part than I had previously visited. Shortly after en- 
tering the bush-like forest we came on a large tract of land 
covered by immeuse masses of grey granite, some of which 
might be 50 tons or more in weight. These had been brolieu 
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where they lay, and were the result of a volcanic explosion. 
Rouuded masses of the srrme rock also cropped out in many 
places. Travelling now became very diEcult, as we had 
occasionally to scramble from one block to another on our 
hands and knees. Nany good-sized rubber trees were grow- 
ing in the spaces between those granite masses, but no plants 
were seen. The situation was very dry, but no doubt some 
seedlings had sprung up, which, owing to numerous tl~ickets of 
rhmbs, were not perceived. After fully an hour of tlresome 
exploring 1 resolved to go back to the place where I got 
plants previously. We there succeeded in collecting a number, 
which, with those formerly gathered, amounted in all to 60. 

The handle of the hoe broke, for which reason the work was 
not further prosecuted. Taking with me the seeds and plants, 
I returned to the steamer in the afternoon. 
System practLed in bleeding or tapping the treea, and collect- 

ing the Rubber.-This is an operation of a very simple 
description. On commencing to work the collector takes with 
him a stout knife, and a handful of twigs to serve as a broom. 
Arriving at  a tree, any loose stones or dust are swept from the 
pound around the base, and some large leaves are laid down 
to receive the droppings of milk which trickle down. Some 
do not go to the trouble of sweeping the ground or laying 
down leaves, for which reason the milk adheres to sand, dust, 
decayed leaves, and other impurities. The outer surface of 
the bark of the trunk is pared or sliced off to a height of four 
or five feet. The milk then exudes, and runs down in many 
tortuous courses, some of i t  ultimately falling on the ground. 
After several days the juice becomes dry and solid, and ie then 
pulled off in strings and rolled up in balls, or put into bags in 
loose masses. Only a thin paring should be taken off, just 
deep enough to reach the milk vessels ; but this is not always 
attended to. Nearly every tree bas been cut through the 
bark, and a slice taken off the wood. Decay then proceeds 
rapidly, and many of the trunks are ho l lo~ .  I n  this condition 
the trees must ~ i e l d  far less milk, and many, no doubt, are 
broken over by the wind or wither away. Collecting is 
wr ied  on during the dry season only when rain seldom falle. 
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Climate and Temperature.-The flat country from Ceara, mu- 
ning back to the mountains, in which the tree abounde 
mauifestly possesses a very dry arid climate for a considerable 
part of the year. This ie evideut from the fact that mandioc- 
ca and other crops require to be irrigated. The rainy season 
is said to begiu in November and end in May or June. Tor- 
rents of rain are then reported to fall for several days in suc- 
cession, after which the weather moderates for a brief space. 
According to some statemeuts, there are occasional years in  
which hardly ally rain falls. This assertiou concurs with the 
aspect presented by the country in The daily tem- 
perature on board the ship rauged from (32O to 8 5 O  Fahrenheit, 
but inland i t  is often probably 90'. 

The localities traversed by me nowhere seemed to be elevated 
more than 200 feet above the sea. The situatio ns selected for 
cultivation in India should possess a rather dry and sustained 
high temperature. I n  the comparatively low-lying coast 
county of the southern portion of the peniusula of India, 
iucluding the districts of Madras, Cochiu, Calicut, Cannanore, 
Mangalore and Bombay will be found many localities posseas- 
ing all the conditigns essential for the growth of Ceara rubber. 
The plant might likewise be tried in the deep tropical valleye 
of Assnm, aud, indeed, in all the parched regions of India 
within the limits of coffee planting. It may not be safe, at  
least until some experience is gained, to plant in any locality 
where tlia temperature at any time of the gear falls below 500 
Fahrenheit. 

Propagation and Planting.-Seeds are early produced if the 
tree is not shaded. They should be buried in brown sand, 
kept pretty moist until there are indications of growth, when 
they may be planted out permanently. I n  some situations 
where the ground is rough and strong they might be sown 
broadcast. Meantime I would suggest the formation of plan- 
tations by cuttings, which will take root as easily as a willow. 
These should be taken from the points of atroug shoots, and 
may be one foot in length. I n  planting, each cutting may be 
put down in the soil to a depth of six inches. If scarce, the 
entire shoot may be cat into pieces, each possessing a bud, ali 
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of which will grow if covered with half an inch or so of soil. 
On loose sandy soils or exhausted coffee land, plantations may 
be formed at little expense. by, hard, gravelly wnstes, if 
fonnd to support any kind of bush, are also suitable sites. 
Holm might be made in  strong land with an iron jumper, and 
a stoat cutting put into each and filled with pebbles. On 
bare or thinly-covered portions of rock the cuttings might be 
hid down flat, and a little heap of stones or any kind of &ria 
about the size of a molehill, piled over each, care being taken 
that the extreme point of each cutting with a bud is left nn- 
covered. I do not advooate planting in an entirely barren 
desert, but wherever there is any sort of stunted tree or scrub 
vegetation, with an occasional sprinkling from a monsoon 
sbower, the tree is likely to prosper. Ceara rubber occupies a 
position in the market. The export has been statad to amount 
to 1,000 tons per annnm. 

Arrival in England.-The steamer left Ceara on $nd Octo- 
ber, and arrived at Liverpool on the 22nd of November. The 
plants were deposited at Kew early on the morning of the Z3rd. 
There were fully 1,000 plants of Para rubber, Hma &azi- 
l imb,  in the best condition. Exclusive were the Ceara plants, 
all of which arrived sound and have done well. 

I have looked at the collections of dried plants in the State 
Herbarium at Kew, but no speimen could be fonnd of the 
Ceara rubber tree. Judging from pieces of the capanlea and 
the seeds, it would seem to belong to the same family as the 
Para sort. From the fact that i t  has tnbers attaohed to the 
roots, Professor Oliver, the Curator of the Herbarium, suggest- 
ed ib similarity to the mandiocca (dlanihot), and this ih some 
reapecte is really the case. The tubers are probably poisononq 
which, however, is a prominent feature of the Euphbiaeee, 
bat in the form, markings, texture, and liability to rot when 
cut or bruised, they strikingly resemble some varieties of 
mandim.  

Obszrvations relating to de  Rubber-producing Tree of W t r d  

Amrim.-I will now add a few remarks concerning this tree, 
which I collected in the interior of the Isthmus of Panama 
towards the latter end of 1875. This, because I think it has 

E 
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not received the attention it deserves. There are now a good 
collection of plants at Kew, and I am surprised that more have 
not been sent to India. 

The tree inhabits wooded regions near Quayaquil and Bnena- 
ventura, and has likewise h n  met with abundantly in the 
State of Panama, and in the Republics of Costa Rica, Nicara- 
gua, Honduras, Guatemala, and Mexico. I t  is one of the 
largest and most massive of the trees of western tropical 
America. The trunk often attains to a surprising thickness 
and height, yielding in some instances above a hundred pounds 
of India-rubber. The wood is extremely soft, and when cut 
into decays rapidly. The destructive method of cutting down 
the tree to be tapped has exhausted extensive rubber localities ; 
and, although others may be opened up, yet the-supply is cer- 
tain to diminish at no distant date. Even where the trees are 
not felled, as in Nicaragua, the method of tapping, by which 
the mood is injured, is SO unskilful that i t  baa been considered 
by some as preferable to cut the tree down at once. The 
climate of various of those rubber districts is hostile and 
severe, and some places, such as the forest regions of Buena- 
veutura and Chooo, have no parallel in the universe. Through- 
out the State of Panama drenching rains are almost of daily 
occurrence, and oocaeionally ou the Atlantic side hurricane 
blasts make avenues in the forert. 

The district investigated by me, and where the plants were 
.colleoted, was reached by ascending for some distance the 
River Chagres, and then travelling for several miles through a 
stately forest into the heart of the isthmus. The trees seen 
exceeded in height and dimensions those met with in the 
wooded districts of the Amazon. An undergrowth of a thorny 
wild pine apple (Bromliu), 10 feet in height, everywhere formed 
extensive thickets. Large powerful snakes were numerous, and 
so audacious that they deliberately rose up to strike at  any one 
that approached. The young rubber saplings were found 
growing most abundantly on the banks of cool, clear running 
strenms and little dribbling rivulets. The roots could easily 
be traced over the surface of the ground running down to the 
very margin of the water. But the tree grew also on emi- 



aencea, steep declivities, and varied elevations, and in suclr 
abundence that the first explorere gave the name Caoutchouc 
Hill" to a height which they found crowned with a forest 
almost entirely composed of rubber trees. It was not seen 
growing anywhere on swamp or mareh land. Although the 
rubber districts are proverbially rainy, yet the tree was Been 
by me growing beside a stream on the border of a desert tract 
of country bounding the Gulf of Guayaquil, where only a few 
light showem of rain fell during the year. On both aides of 
the stream there was a strip of good forest, but beyond thickets 
of cac- and low epreading legumes formed the characteristic 
vegetation. I mention. this fact to shorn that the tree mill 
probably succeed well in regularly-irrigated districta, even if 
tile atmosphere be dry and dusty. The temperature in the 
woods of the isthmus ranged from 75' to 88" Fahrenheit. 
Rain water, examined tbe moment it fell, was never found to 
be below 74'. The usual practice in collecting the milk was 
by felling the tree, and then making deep notches around the 
trunk a t  distances not exceeding one foot apart. Broad leaves 
were placed beneath these to receive the milk, which afterwards 
was collected in a large calabash or other veaeel. A hole was 
then dug in the ground, and the milk poured into i t  and 
thatched over with leaves. It coagulated in about two weeks. 
Another method was to bruise a handful of the large broad 
heart-shaped leaves of a climbir, a epecies of ipomea, and stir 
thew about in the milk. By this operation the milk thickened 
in lesa than an hour, having the appearnnce of a jelly-like 
mass, but very porous, and exuding profusely a black iuk-like 
rater whenever touched or moved. This system of prepara- 
tion produces an inferior article, and I have seen some buyers 
from the United States cut up the large juioy flakes into slices, 
an inch or so in thickness, and dry tiem in the eun. The tem- 
perature of the sea-water along the west coast, where the 
rubber tree grows, is high, and does not vary much during the 
year. In  the Gulf of Guayaquil it is usually 78', a t  Buena- 
venturn SO0, and in the Bay of Panama 79'. Tlie water of the 
River Chases, although 80" in fine weather, falls during 
 lent r a i u  to 7 6 O .  On such occasions many fish are to be 
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seen in certain places floating about in the water benumbed- 
like or dying. I do not know if this is the result af the 
sudden lowering of the temperature, or if i t  is to be attributed 
to the great quantity of decayed vegetable matter brought 
down by the discoloured swollen torrents from the interior of 
the forests. 

I n  India there are many districb which possess all the 
climatic conditions necessary for the smxessful cultivation of 
Central American rubber. From Bombay southward the ma- 
jority of the deep debouches of the ghauts coming from the 
baae of the western slope of the Malabar hills, including the  
humid forest region extending in places down towards the coast, 
contain many excellent sites. I n  Ceylon and Southern Burma 
and the Malay Peninsula, the tree is likely to thrive in all proper 
situations. Calicut is about in the same latitude as the 
centre of the region occupied by this rnbber tree in i ts  
wild state. The deep recesses of the Sispars Ghaut really 
closely resemble some of the oaontchouc districts adjoin- 
ing the River m a .  The sites selected ought to be a t  
]ow elevations, and no place should be tried where the 
temperature at any time during the gear falls below 60" 
Fahrenheit. Marsh land must be avoiied. In  dry desert 

localities the tree may be expected to do well when planted 
.long the banks of canals, or any description of channele 
where water ie flowing for the whole or a portion of the day. 
Trees in good situations will produce seeds early, but these 
will require to be planted without delay, as drying destroys 
their vitality. But cuttings must be resorted to first, and 
stout branches, cut into piecea each possessing a bud, and 
covered lightly with aoil, r i l l  generally be found to grow. 
Strong cuttings, a foot in length and furnished with buds, 
when planted in the usual may, mill become strong plants 
sooaer. However, the propagation of this tree will not be 
found so easy as the Ceara rubber. 

In  the planting out of young plants, the petiole or leaf 
stalk of the lowest or oldest leaf should be buried in the soil. 
BY following this simple rule the plant commences to grow 
at once, its growth is vigorous and the trunk symmetrical 
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Bnt if at the period of planting there is much bare stem above 
ground, then growth is usually slow, the plant remains 
"leggy " for aome time afterwards, and never makes a good 
tree. If the plants get a little attention until they are four 
or five feet in height, I do not think there is any description 
of weeds or forest growth in India that will afterwards overtop 
them. The rapid growth of this tree, by whioh a large 
amount of vegetable mould is added to the aoil, is an im- 
portant feature. My owu opinion is, that if planted in 
suitable p l w s  and properly wrought, it will be found to yield 
a larger return per acre than any other plant or tree cultivated 
i n  India. 

Conclarding remark#.-In commencing the cultivation of 
these. trees in India, it may be well to ancertain by actual 
experiment, aa early as possible, the epeoies likely to yield the 
largest amount of caoutcho~c. It is possible that as regards 
quality there may be little, if any, difference in the milk of the 
various kinds when collected and prepared in the same way. 

As ha8 been already atated, each of the three sorts require 
rather different sites, a wet or swamp situation being most 
natural to the Para tree, while the moist banks of rippli11~ 
streams or rivulets will be found well suited for the species 

from Panama. The Ceara tree is not delicate, and will grow 
and produce rubber in situations where 0th er kinds if planted 
would be dried up. For tl~ese reasons, it in likely to prove a 
valuable plant in Iudia in parched-up regions and stony unpro- 
ductive lands thinly covered with  oil. The cup method, if 
employed in an extended way, may be found a convenient mode 
of tapping. Thus 20 rows of oupa distributed over the entire 
tnnk  might be put on at one time. The earth could also be 
cleared away from undernerth the large roots to allow of 
their being properly tapped. Even by the rude method 
adopted in South America, by which the wood is much hacked, 
the roots are found to yield milk abundantly at all eeasona of 
excellent quality. But whatever method is adopted, it ia 
evident that if care is exercised tapping may be carried on 
mntinuelly. The Para tree in many localities gets no rest, 
except during a very " wet moon," or when the collectors are 
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drinking cachast.?. Therefore, the idea of giving the trees one 
or two years' rest ought not to be entertained. The Ceara 
method of paring off the surface of the bark might be tried 
on any of the sorts in dry weather. Para and Panama treee 
may be tapped on attaining a diameter of say 6 or 8 inches, 
and that of Ceara with a diameter of 4 to 5 inches. A 
collector in a plantation working with cups should be able to 
collect easily from 8 to 10 pouxlds of rubber per day. On the 
Amazon, in newly-opened districts, where the trees have not 
been operated on before, practised bands are sometimes able 
to collect from 20 to 30 pounds daily. A much greater 
quantity may be collected in  even a shorter time on the 
Isthmus of Panama and adjacent regions, but then the trees 
are cut down to obtain the milk-a plan which it is aswmed 
will not be followed in India. The cup process of tapping, 
the most general in use in tbe Amazon valley, is an Indian 
method, and is said to have been in use amongst them a t  the 
time America was discovered. 

No time should be lost in reducing the milk, when collected, 
to a solid state, for if tliia matter is delayed, decompoaitiou 
takes place, which furnishes much of the impurity complained 
of by manufacturers. I f  possible, the milk should be coagu- 
lated on the day i t  is collected. The milk of some species, 
such as that of the Panama rubber tree, may keep for a week 
or more in a cool shady place, but Para rubber milk spoile 
within the space of twenty hours, and gives off a most 
disagreeable odour. A11 the Para rubber is prepared by the 
smoking method I have described. Where n u b  cannot be 
easily found green foliage is used instead. The "fumea of 
~ulphur,'' rrammonia," or '' acetic acid" are never employed. 
Alum is generally used in thickening the r'mangaba" milk in 
the south of Brazil, but i t  appears to destroy the elasticity 
of the rubber. The watery portion may be evaporated by 
placing the milk, in  small quantities at  a time, in shallow 
vessels attached to any simple form of hot-water apparatus. 
Either this or the adoption of a smoking method similar to 
that of Para will probably be found the best. The material 
should be prepared in thin flakes about 14 inches in thickness. 
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Those pieces, if made square in the form of a bale, could be 
fastened together and covered with coarne cloth. In  this way 
rubber would be both easily handled and stowed. 

The milk of Masseranduba (Lucuma procera), and of sne 
or two milk-yielding trees of the Amazon districts reported 
to be mixed frequently with Para rubber, possessee no elasti 
city when prepared separately. 
The island of Borneo has been suggested to me ae a place 

specially suited for the formation of India-rubber plautations. 
No doubt they would grow there as well as in India, but 
probably not any better. Al~hough the position in point of 
latitude may appear in favour of Borneo as regards the 
Para tree, I doubt if the climatic conditions of that 
island excel in any particular the southern portion of 
the Madras Presidency at low elevations. I t  must be re- 
membered that what is termed by some the "equator of 
heat" is considerably to the north of our geographical equator. 
On the American continent it may, I think, be placed at not 
less than ten degrees of north latitude. In  the dense forest 
regions of the Amazon and Panama Isthmus, the most 
striking feature is the extraordinary development of certain 
trees, occnpying large spaces of ground, chiefly $cus and 
bombax, mantled by a dense profusion of leafy climbere, 
the trunks and branches clothed with parasitical plants. In  
India, as for instance, in the beat forert portions of the 
Sispara Ghaut, there are no conspicuous large treea with 
bnttressed roots, but there is a far more even development 
of general forest trees, and I have no doubt if an acre of such 
land was cleared, and the wood thereof weighed, it would be 
found to equal, if not exceed, the product of a similar extent 
of ground in the wooded districts of tropical America. Apart, 
however, there remains a more positive proof of the capabilities 
possessed by the climate of Southern India. The cocoanut and 
mango trees can only be cultivated in the hottest regions of 
the tropics. Now I have visited places where these trees 
were planted by the natives, such as Jamaica, Hayti, St. 
Domingo, Porto Rico, Santa Martha, Carthagena, Panama, 
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Buenaventnra, Jumaco, Bahia, Esmeraldas, Guayaquil, and 
Para, but nowhere waa the fruit superior, nor hardly so large 
as the mangoes or the cocoanuts of the Malabar coast. For 
these and other reasons I have confidence that there exist 
the necessary conditions for the succeseful cultivation of the 
American mbber yielding trees in many park of India. 

I n  conclusion, I trust the way in which I have performed 
these services may be considered satisfactory. 

I am, SIB, 
Your moat obedient Servant, 

ROBERT CROW. 

No. 19. 

To THE COMYISSIONEB OF ARAKAN. 
Dated Arakan Hill lYactu, May 23rd, 1878. 

SIR,-Referring to your Docket marginally noted, received 
ouly on the 15th instant, I have the 

NO. (u of the 24th ultimo. 
honor to report, for the information of 

Government, that the rubber which has this dry season k n  
brought down for the first time to our Northern Frontier by 
Clans of the little knowu " Shandoo" or  poor" race is 
alleged by them to be received in barter from the " Looshais ;'* 
but aa these Bhandoo Clane are of the wildest and most suspi- 
cions character, i t  has been undesirable to press them too 
cloeely on the point of the locality from which they obtain 
the same, aa several had never before seen a European, neither 
visited us. 

2. I f  too much eagernese is evinced on the subject, on 
first introduction to our new guests, they will leave with the 
impression that, if we learn the source of the product, Govern- 
ment may occupy their county, and hence the information, 
meagre as it is, elicited from them on the point, in course of 
casual conversation (for direct queries are out of the question), 
has to bc received '' quantum valeat." 
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3. The Tribes who have recently brought down the trade 

For o s i t i  o n, aide mostly reside to thc south and north 
o ' D o ~ Q ~  -P. p u b l h d  of the b L  Blue Mountaio,"" and some 
by e n u n e n t  of Aky ab 
Diatnct. in territo~y, a large portion of which 

is nnsurveyed and undefined. 
4. My own impreseion is that the Picue elastica is 

i n d i p o u s  to the above tract of country, and that the theory of 
their obtaining the same from the Looshais is a blind, becanse- 

let.-The natural outlet of the rubber trade from the Looshai 
cormtry is ff Demigiri," in the Chittagong Hill Tracts ; 

2nd.-The relationship of the above referred to '' Shandoo" 
tribes with the " Looshais" is the reveree generally of that inti- 
mate and friendly kind which would allow of their obtaining 
it, when the L o d a b  have had for some yeare a good mart 
for it in the Chittagong Hill Tracts. 

3rd.-Indirect information supplied me points to the fact 
that the Fi elaetica is to a limited extent indigenous to 
the tract of country about half a degree south of the Bluc 
Mountain. 

5. I trnst next season to have time to learn more of, and im- 
prove our relationship with, these independent tribes, who 
mostly bring this article down, and heretofore only known to 
the Government as inveterate marauders on British Territory. 
I ahall then be in a position to afford more definite informa- 
tion on the subject. Doubtless if the Arakan Hille is the 
natural &kt, and not the adjoining frontier of Chittagong, 
aa 81- if onr border remains quiet, a trade in this new indua- 
try will be established. It may be observed here, as pertinent 
to the question, that when on duty at Chittagong in September 

From Deputy Commia- 
last I ascertained that for the last two 

ionor, ~but~ylong Hill years there had been a marked decrease 
k t r  

in the amount of rubber exported from 
tbe Hill Tracta. An explanation on this point is deserving of 
attention. 

I have, &c., 
W. G. HUGHES, Captain, 

Supdt. of A. nil2 Tracts. 

The "Blue Mountaiu" i a  in latitude 23" 30," N. 
P 



From Her Majesty's Secretary of State for India, to the Govern- 
ment of India,-No. 18, dated the 9th g a y  1878. 

ON receipt of Your Excellency's letter No. 11 of the 22nd 
February last, relative to the distribution in India of the 
plants of the Copaiba Balsam, and of the Hevea, Ceara, and 
Castilloa rubber planta, a copy of it was forwarded to Sir 
Joseph Hooker, with a request that the wishes of your Govern- 
ment in this respect might be attended to. 

2. I now transmit, for your information, copy of the reply* 
received from Sir Joseph Hooker, which 

Dated 17th A p d  1878. 
contains a review of the operations un- 

dertaken at the Royal aardens, Kew, in effecting the introduc- 
tion of India-rubber plants into India 

From-W. T. TBISELTON DYEB, EsQ., Assietant Director, Royal 
Gardme, Kew, to the Under Secretary of State for India,- 
Dated 17th ApriG 1878. 

I am deaired by Sir Joseph Hooker to acknowledge the 
receipt of your letter of the 6th April, transmitting an extract 
from a letter from the Government of India, and requesting: 
the transmission to Ceylon of certain stocks of Heveae and 
Castilloas. 

In  replying to this letter, Sir Joseph Hooker tbinks i t  will 
be convenient that I should review the whole operations oE 
this establishment in effecting the introdaction of India-rubber 
planta into India. 

1. Ekes brazdimh (Para rubber).--On 4th June 1873, 
we received from Mr. Markham some hundreds of seeds obtain- 
ed from Mr. James Collins. Of these seeds less than a doaen 
germinated, and six of the plants so obtained were taken 
out by Dr. King, Superintendent of the Botanical Gardens, 
Calcutta, in the same year to India. 

The climate of Calcutta did not prove very favorable to the 
Heveas, which require the conditions of growth met with i n  
hot and moiat tropical forests, It was, therefore, decided i n  
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consultation with Mr. Markham that, in the event of more 
Heveas being raised and sent out from Kew, they should be 
received at  the Botanical Gardens in Ceylon, which should 
then be regarded as the depdt for supplying young plants to 
such parts of India as were found to be suitable for its 
growth. 

Ou June 14th, 1876, we received from Mr. Wickham about 
70,000 seeds, of which about 4 per cent. germinated. 

On August 9th we despatched 1,919 plants raised from these 
seeds to Ceylon in 38 Wardian cases, in charge of a gardener. 
Of the whole consignment 90 cent. reached Dr. Thwaites 
in excellent coudition. All subsequent acconnts have h e n  
satisfactory, and no difficulty is found in  multiplying the 
plants by propagation to any extent. 

On Au,wt l l th ,  50 plants were sent t o  the Botanical 
Garden at  Singapore. Owing to the delay in the payment of 
the freight these plants all perished. 

On August %3rd, 50 plants were sent direct to Major Seaton 
in Burma. These reached their destination in bad condition. 

On September 29th a farther supply of 100 plants was 
taken out to Dr. Thwaites, in charge of Mr. nuthie, Superin 
tendent of the Botanical Garden, Saharunpnr. These reached 
Ceylon in good order. 

On June  l l th ,  1877, 22 plants were sent to the Botanical 
Garden, Singapore. The Superintendent reports that the 
climate appears suited to their growth. 

On September 7th, 37 plants were sent to the Botanical 
Gardens in Mauritius, and reached their destination in good 
order. 

On September 15th, 100 plants mere again sent to Dr. 
Thwaites, and 50 to Calcutta, in charge of Mr. Morris, Dr.  
Thwaites's Assistant. Both consignment reached their des- 
tinations safely. Of those sent to Calcutta a portion was 
immediately despatched by Dr. King to Major Seaton, with 
whom they are now doing well. 

I t  appears, therefore, that while upwards of 2,000 plants are 
safely in Ceylon, smallcr parcels are also growing 
in Burma, Calcutta, Mauritius, and Singapore. The plant is 
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now therefore to be regarded as definitely establiehed in the 
Eaet Indies, and with ordinary horticultural skill there phould 
be no difficulty, in the course of a few years, in raising an 
illdefinite number of young plants. 

Beyond keeping a emall stock for oocasional distribution, it 
does not appear that this establishment is called upon to take 
any further steps for the propagation and distribution of this 
plant to India 

I should add that, on November glst, 1876, Mr. Oms 
reached Xew with about 1,000 young plante brought direct 
from South America. Only about 3 per cent. of these plants 
survived, and they therefore contributed but little to our re- 
sources for distribution. 

2. Caatillorr elastica (Rubber of Central America.)-Sir 
Joseph Hooker has already stated, in a letter to the India 
Office, dated April 1st last, what has been done with respect 
to this kind. I quote the following passage :- 

" The cuttings brought home by Mr. Cross were received on 
October 3rd, 1875. [The seeds (7,000) received previously 
failed to germinate.] Steps were immediately taken to eatab- 
l i ~ h  and propagate them, and on Auguet 9th, 1876,33 healthy 
plants mere forwarded to Dr. Thwaites, 28 of which he 
subsequently reported were well established in Ceylon and 
doing well. 
'( On September 15th, 1877, a further consignment of 24 

plants was transmitted to Dr. Thwaites, in charge of Mr. 
Morris." 

A fen plants have ale0 been sent to Mauritius and Singa- 
pore. 

The propagation of thie species will, for the present, be con- 
tinued at Kern, and during the ensuing summer a further small 
consignment will be sent to Ceylon. Cuttings do not strike 
so readily as those of tbe IIevea, and the multiplication of 
plants is therefore necessarily slower. 

3.  Manihot glaziovii (Ceara rubber.)-Mr. Cross brought 
to Kern on November Zlst, 1876, seeds and cuttiugs of this 
plant, from which a stock of 56 individuals  as cvcntually 
obtai ued. 
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On June 11 th of last year, four plants were sent to Singa- 
pore, aud on September 15th, at  which dnte our stock had 
increased to 300 plants of all sizes, 50 were sent to Dr. King 
at Calcutta, and 50 to Dr. Thwaites in Ceylon, both in charge 
of Nr. Morris. All the stems collected by Mr. Cross were 
divided between these two recipients. At the end of the year 
our stock amounted to about 450 plants. There will be no 
ditficulty, therefore, in sending a supply of plants of this 
species to the Conservator of Forests in Madras in accordance 
with the wish of the Government of India. I t  will, however, 
probably be most convenient to treat Calcutta as the dep6t 
for the Ceara rubber plants, aa Ceylon must be for Heveaa 
and Castilloaa. 

With respect to plants of the Copaiba Balsam, nothing can 
be done. From the five seede brought to Kew by Mr. 
Crow, November 21st, 1876, only two plants have been raised, 
and thew grow with excersive elomnees. Nothing can there- 
fore be doue at present in propagating them. 

Eecapitnlating, I have therefore to state that Sir Joseph 
Hooker is of opinion- 

1. That i t  is unnecessary to tranamit any more Hevea 
plants to India, aud that application should be made 
for them to Ceylon when required for experimeutal 
cultivation. 

2. That aa the stock of Castillom at  Kew increases, fur- 
ther consignments should continue for the present to 
be made to Ceylon. 

3. That plants of the Ceara rubber may with advantage be 
forwarded to Madras, but that the principal etock of 
young plants should be sent to Calcutta, from which 
they can be distributed. 

4. That for the preaent nothing can be done, as far ae Kew 
iB concerned, with the Balsam of Copaiba. - 

From tire Government of India, lo Her Majesty ' J  Secreta y 
S M e  for Indig-No. Z3, dated ILe 1st Jrly 1878. 

Wr have the houvr to acknowledge the receipt of your 
Lordship's dcspntch No. 18, datcd tho 9th May last, for~nrcling 
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copy of a letter from the Assistant Director of the Royal 
Gardens at Kew, which contains a review of the operations 
undertaken at  those gardens for introducing the American rubber 
trees into this country, and, in reply, to express our concurrence 
in the proposals made therein, oiz :- 

That no more plants of the Heuea brarilienais need at  present 
be sent to India or Ceylon ; 

That plants of Castillon elaatica should continue to be sent t o  
Ceylon ; and that the Botanical Garden at  Calcutta should be 
made the depbt for the plants of the Ceara caoutchouc. 

2. We would beg your Lordship t 3  convey our acknowledg- 
ments to Sir J. Hooker for the services rendered by him in 
connection with the rearing and despatch of these rubber plants 
to India. 

3. With regard to the origin of the arrangements for the 
cultivation of the rubber tree in Ceylon, we have the honor to 
state that in July 1875, Dr. King, the Superintendent of the 
Botanical Garden, Calcutta, reported that the plants brought 
out by him from Kew in 1873, had not done well at  the Gardeu, 
and that he feared the tree would not find a congenial home in 
any part of Northern India  He suggested that i t  would pro- 
bably thrive in Ceylon ; and it was accordingly arranged, in 
communication with the Government of Ceylon, to use the 
Botanical Gardens there as a dep8t for supplying rubber plants 
to British Burma and other parts of India. 

dimber &nbe in assam. 
TEE principal sources of demand for timber in Assam are 

for the following purposes :- 
Boat-building and dugout.8, construction of houses and 

bridges, making charcoal, and for local use by the inhabitants, 
fire-wood, troughs for cattle, rice mills for husking rice, 
wooden seats, ploughs, and yokes for cattle, cart-wheels, aud 
sugar-crushing mills. 

The better class of furniture is almost all imported from 
Calcutta and Dacca, although excelleut woods fcr this purpoae 
aro fou~ld iu Assam. 
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Paddles for dugouts are largely made in Upper Assam of 
Bola wood, Morns h i g a t a .  

Boatrbuilding, aa the largest industry, first claims our atten- 
tion. The boats are built with smooth sides, not in clinker 
fashion, and are of burdens up to 1,000 maunds. They are 
largely employed in the carrying trade on the rivers in tho 
province, and the demand for timber for their construction 
exceeds the supply, and is likely to enhance considerably the 
pricea of the better classes of timber. The timber used in 
this industry is principally Sal, Sama (Artoearpus chaplasha!, 
Jaml or Ajhar (Largerutremia ~ e g i n a ) ,  and rarely Tittasappa 
(Mirk l ia  champaca) being also employed. 

Other moods might certainly be used with advantage, but 
are not at present known in the trade. I n  Assam, Sal is 
almost confined to the districts of Goalpara, Kamrup, and 
the Garo Hills; the few blocks of Sal forest in Nowgong 
and Darrang being of inconsiderable area, and none at all exist. 
ing in the districts further up the valley of the Brahmaputra. 

From the earliest times on record the trade in Sal and Sama 
appears to have existed, nearly all the timber sold being 
bronght down to sand chum at the mouths of the afflnents 
of the Brahmaputra, at the end of the rainy season. 

Hundreds of thousands of logs mere annually sold at these 
-timber markets, to merchants from Lower Bengal; and 
boats manned by Bengalis, and by Marawabadis who speak 
Hindi, and bring down from the Ganges boats built clinker 
shape of Badri timber, are used to float the logs to their 
destination at rates from Re. 1-8 to Re. 2-8 per pair of logs 
according to the demand. 

Latterly, wholesale destruction of timber by cotton jhuming 
and felling immature trees has so ruined the forests that the 
supply of timber suitable for boat-building is yearly becoming 
scarcer, and the q d i t y  fast deteriorating. 

For cotton jhuming Sal forest is preferred, as young Sal 
trees are easily felled, and there is little or no undergrowth to 
clear away. I visited last year a cotton jhume in a zemin- 
dari forest, near Dhubri, and think that a description of i t  
might not be inopportune. 
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An area of four or five acres of dense young Hal forest had 
been cleared, every tree being felled ; and the stems were cut 
into lengths, and used as palisades, six feet above the ground 
all round the jhume. 

The branches had been burned before the cotton mas sown. 
Sleeping chugs, raised 10 or 12 feet above the ground, were 
the only habitations. 

At the entrances to the jhnme pit-falls of 6 feet in length 
and depth and 4 feet broad had been dug to catch wild 
bnffaloes, or .rhinosceros, or other intrudere from the surround- 
ing jungle. 

The cotton was full of pea fowl, and I shot three whilst 
walking round near the palisades, se they flew over into the 
Sal forest outside. 

On such jhumes only one crop of cotton is raised, 80 that 
the rate of destruction of the foreate may be readily ima- 
gined. 

The log used for boat-building is called the Dham, and 
should exceed 4+ feet in girth, and iu length between 6 and 
7 feet, and be entirely of heartwood. 

At present the Dhame are of girths down to 24 feet, and 
are merely rounded, still containing sapwood, and the wood 
ie so bad that boats which, if built of heartwood, would last 
without repairs for twenty years, now require constant 
patching, and can be scarcely kept together for more than five 
or six years. 

Sama dhums are scarce, and of larger dimensions than 
Sal. The mood is therefore better esteemed, and fetchee 
rather higher rates, chiefly on account of the absence of 
sapwood, which in Sama is 80 bad as not to pass muster a t  
any market. 

Rttasappa is of equal rank with Sama, but even rarer. 
Jarul dhums, though of large girth, frequently up to 8 feet, 

and without sapwood, are liable to split when exposed to the 
sun, when stacked for aale on the sand chum. 

The rates obtained for Jarul are, therefore, lers than for the 
other woods ; although i t  is of excellent quality for boats, if 
not split, and for all work indoors. 
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The logs are worked out in the cold season by Mechi wood- 
cutters, called banatis, under a Duffadar. 

The latter advances money for food and implements, and 
pays royalty and other charges on the timber. After the sale, 

he takes half the price obtained, and pays the other half to 
his men. The royalties charged have been out of all propor- 
tion to the price obtained by the Duffadars, until quite re- 
cently, and many of these men have made considerable sums 
of money, though they still retain their simple habits, and 
mostly bury their cash in earthen pots. 

One of them is said to have lent a snm of Rs. 30,000 to the 
Parbotjuar zemindar. 

Previously to 1870, only Rs. 4-4 per axe wa8 charged 
in the Government Forests, which has been calculated at  
less than 2 annaa 8 pies per tree, at a time when Dhums were 
eelling a t  Rs. 10 to 15 a pair. 

The Government rate is now Rs. 10 a Sal tree, and Rs. 6 
for other trees, except in the Garo Hills, where Re. 1 per log 
was charged for Sal and Sama in 1876-77, although as mucll 
as Rs. 19 a pair was obtained for the Dhums, by tlie Duffadars, 
as some fine Sd timber still exists in the Gnro Hills. 

In  the zemindary forests of the Goalpara district, royalties 
of Rs. 13-4 to 40 per hundred logs are charged according to 
their dimeusions, and a further sum of Rs. 6-4 per cent. of 
value of sales effected is paid by the Dnffadar to the land- 
owner. 

The royalty paid to the Butirs is still only Rs. 4 per axe, 
md Rs. 7 for each gang of wood-cutters, called a B ~ d a  

But timber cutting is exposed to other perils besides attacks 
of tigers, and sudden risings of the mountain streams i n  
Bhutan; and, owing to the constant fighting going on 
amongst the people, no banatis have goue up to the hills 
during the preseut year. 

Besides the royalty on timber cut in their zemindariea, the 
owners of the sand churs, on which it is stacked for sale, 
charge a rent called tolljhat, now levied at 4 annas n log for 
every log stacked, whether cut in their own estatea or elee- 
where. 

Q 
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This right of charging tolljhat gave rise to coneiderable 
trouble ; whkn it was wished to take up land for Government 
dep6ts at the differert timber markets, the zemiudare claimed 
compensation, amounting to 6 lacs of rupees, for three such 
plots of land. I t  has, however, been found possible to acquire 
the land without ~ a y i n g  such extortionate demands. 

The now realised for dhums of Sal, Sama, or Titta- 
sappa range from Rs. 5 to 20 a pair, and for those of Jarul 
from Rs. 6 to 6. 

The dhums are always cut at the base of the tree and con- 
tain the best of the timber. Next in importance are the house- 

of which the Gul is tlle best. 
As in  the private forest, scarcely any treea of sufficient girth, 

for even the wretcl~ed dhums of the present day, can be 
found; the house-posts are taking their place in the market. 

They are all of Sal timber, and are classed aa follows, the 
prices given being the average obtained in 1876 :- 

Narne of Log. W t L  Price p a  100 me. 

Guuis ... ... 104 feet to 12 feet. ... Rs. 44. 
Derhat i  ... .... :2 ,, to 14 ,, ... not known. 

... ... Guls ... 164 ,, to 19 ,, Re. 275. 
Dootis ... ... 19 ,, t o  21 ,, ... J, 150. 
Gadams ... ... 24 ,, to 30 ,, ... ,, 300. 

... Bishatis ... ... 30 ,, and over ,, 325. 
The dhams which appear last in the list are young trees 

with little or no heartwood, and are fastened transversely 
across the boats used for floating down the timber, which 
is suspeuded from them by jute ropes. 

The various classes of house-posts are eagerly bought up for 
housebuilding iu Lower Bengal ; none of them exceed 3 feet 
in girth at centre, all timber over such a girth being cut 
into dhame. 

The only large logs now removed from the forests are those 
worked out by the Foreat Department, which are mostly sold 
for public purposes. 

Owing to the scarcity of labor in Assam, and to the con- 
venience of gettiug timber ready sawn up, teak scantling, costing 
Rs. 2-8 per cubic foot landed at Dhubri, and at proportion 
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ately higher rates at  stations further up stream, has been 
lately imported for local purposes, althougll Sal has been 
available in the rough at Re. 1-8 and at 1-41 per cubic foot, aud 
is a better building wood than Teak. 

The demand for dugouts is also very large, and boats 
of Sal, Sama, or Tittasappa, measuring 6 to 8 hands across 
the back, sell for Rs. 120 to 200 each. Such trees are 
getting rarer, and more inacceaaible every year, and dugouts 
are now made out of softer woods, such as Gugera or 
Chelani, (Schima mollia,) and others, which only last a few 
years. 

A statement prepared by Mr. Mann gives statistics of the 
consnmption of tea boxes in Assam in 1875. 

s a v i n g  out Sylhet and Cachar which this article has not 
considered in treating of the timber trade of Assam Proper, 
or as i t  is now called the Assam Valley Districts, we find 
that 137,102 tea boxes were exported from Assam, and 135,718 
imported ; thus not more than 2,000 appear to have been made 
in the province. 

Each box contains about a cubic foot o timber. 
Moet of the boxes come from Burma, and cost Re. 1-5 each 

in Calcutta. 
Considering the large forests of soft wood trees in all parts 

of Assam, i t  is only the scarcity of the population which can 
uxonnt for such an import of wood into the province. I n  
the Goalpara district there is a small population of Mechis 

, rho  have been wood-cutter8 for generations; these men are 
already engaged in timber works in Government Forests, so 

i that i t  is hoped that the anomaly of importing Burmese timber 
into a1 argelg-wooded county will not continue long. 
The quantity of charcoal used annually can be readily crlcu- 

lated from the quantity of tea exported, the exports in 1875 
being about 12,340,000 a s .  The Ciovernment charge is for 
the right of making charcoal 2 annas a maund, but most of i t  
is manufactured in private forests. 

As to the articles for local use there are no statistics avail- 
able ; rough pieces of Bola wood for making paddles are sold for 
8 annaa to  1% annas each in the markets iu Aasam, and ploughs, 
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yokes, seats, rice mills, and rollers of Sal or Ahoy (Vitea 
altissima) .are sold at the markets on tho Dhubri and Kuch 
Behar road, a t  prices from 6 to 8 annas each. The people help 
themselves freely from the zemindary forests, and ouly expect 
to be compensated for the labour of cutting and bringing their 
goods to the market. 

To facilitate their search for honseposts, fire wood, and wood 
for implements, they have been accustomed to fire the forests at 
the end of every cold season. As these practices are not allowed 
any longer i n  Government Forests, the cultivators talk of emi- 
grating southwards from near the Forests in the Duars t o  the 
zemindary lands. 

From the above remarks, i t  can be readily imagined that the 
Private Forests, though extending over several hundred square 
miles, will soon yield nothing a t  all. 

Those in the Oaro Hills, where there is no check to jhuming, 
reem to be destined to a similar fate i n  no ehort interval of 
time. 

The imports of Burmese timber are not likely to increase, 
and have their origin more i n  the aaving of labor than in the 
actual saving of expense. 

Butir timber is very inaccessible, and the writer haa reason 
to  believe that Sal Forests in the Hills are not very extensive. 

Government will soon be sole holder of all timber-yielding 
tracts in the Province, and the establishment of a general 
dep8t a t  Dhubri, aud the certainty of a supply there of all 
kinds of marketable timber will soon establish there the largest 
timber market in Eastern Bengal, and the introduction of steam 
machinery for sawing up scantliug and tea boxes is mere 
matter of time. 

W. R. F. 



Q c  gorrst $rljonI nt ,@t\ra boou. 
THE following official papers will, no doubt, be perused by 

our readers with much interest. The want of a Forest School 
in India has been felt for some time, and we feel confident 
that the new iustitutiou mill result in a great improvement of 
the subordinate staff, a subject which lias received much 
attention from the officer3 of the Department. 

1.-Resolution of the Government of India. 

Under present arrangements, which have been in force since 
1866, the traiuing of superior officers for the service of the 
Government of India id the Foreat Department is carried on 
at Nancy in France, and neither for these, nor for the inferior 
officers, is there any systematic training provided in India, 
except auch experience as is gained in the performance of their 
duties. 

I t  is evident that this system has its disadvantages. India 
is dependent on Europe for the training of ita officers, while 
it pmeaaes ample means of providing such training in its own 
forests, if a properly-orgnnized system were set on foot. The 
Natives of India, whom i t  is extremely desirable to employ in 
all grades of the Forest Department, cannot, without a pro- 
longed visit to Europe, obtain that systematic training which ir 
necessary to render them competent to fill the superior offices, 
and for them, as well as for others, the establishment of a 

school in  lndia for the scientific teaching of the principles and 
practice of forestry has long been looked upon by the Govern- 
ment of India aa an object to be effected. 

2. This question engaged the attention of the Government 
of India in 1869, when, with Circular No. llF., dated the 
28th July of that year, a report by the Inspector-General of 
Forests on the training of Natives for the superior appoint- 
ments in the Forest Department was communicated to the 
local Governments and Administrations for an expression of 
their opinion. The result of the discussions which that report 
called forth was the appointment of a small number of Native 
apprentices, but no attempt was made to establish a Forest 
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School. The plan of establishing a separate iustitution for 
that purpose was firat sketched by Sir Richard Temple when 
Lieutenant-Governor of Bengal, in a Minute dated the 9th 
October 1876, and i t  is in the direction indicated in that  
Minute that the Government of India now proposes to take 
action. 

3. The Inspector-General of Forests has submitted a de- 
tailed report on the subject, suggesting that a Central Forest 
School be established in the North-Western Provinces. After 
consulting His Honor the Lieutenant-Governor of the North- 
Western Provinces on the subject of these proposals, the 
Governor-General in Council has decided to make a commence- 
ment at once. At first the school will be utilized for the train- 
ing of officers for the executive branch of the service ; it is 
hoped, however, that eventually, when a perfect system of 
management shall have been introduced in the forests attached 
to the school, i t  will be possible to advance a step further, and 
provide also for the professioual educatiod of candidates for 
the controlling branch of the service. 

4. At the outset, the Forest School is only intended for the 
provinces under the Government of India, but sllould the 
Governments of Madras and Bombay desire it, arrangements 
will eventually be made to admit a limited number of students 
selected by the Conservators of Forests in those Presidencies. 

In  the provinces under the Government of India, tlle sepa- 
ration of the controlling and Executive Staff is not yet com- 
plete, but, aa n rule, executive charges are held by Junior 
Assistant Conservators, Sub-Assistant Conservators, Forest 
Rangers, and superior Foresters. The Forest Scllool will a t  
first only be used to educate candidates for the appointment 
of Foresters or Forest Rangera. None but Natives of India 
will be admitted ae students, and successful candidates will, a t  
the close of their education, obtain a certificate which will be 
called the Forest Ranger's certificate. 

5 .  To attain these objects, it is necessary to set apart a 
number of forest districts in a central position under a sepa- 
rate Conservator to serve as model forest, and to be used for 
the instruction of the candidates. The Governor-General in 
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Council, accordingly, directs that the Forest Divisions of Del~ra 
Doou and Jaunsar, situated in the Meerut Division of the 
North-Western Provinces, m d  comprising also the leped 
forests of the Native State of Garhwal, on the Tous and 
Jumna rivers, as well aa a small portion of the forest leased 
from the Bashahr State, shall be placed uuder a separate 
Conservator of Forests, and attached to the Forest School. 
These forests present a great variety of vegetation, while auch 
of them as are situated in the hills have an additional advan- 
tage i n  being composed of trees similar to those of Europe, 
BO that a regular system of management can at once be 
established, based upon the long experience which has been 
gained in the forests of Europe. 

6. The Conservator of the School Forests will also be 
Director of the Forest School ; and Captain F. Bailey, R. E. 
the Superintendent of Forest Surveys, has been selected for 
the post. As a temporary measure, he will continue to hold 
the appointment of Superintendent of Forest Surveys in 
addition to the duties now assigned to him ; but as, under this 
arrangement, he will no longer be able to give his time entire- 
ly to the work of the surveys, i t  has become necessary to 
strengthen the staff of officers under him to some extent, by 
attaching an additional Sub-Assistant Conservator to the 
Forest Survey Branch. The records of the Forest Survey 
Branch will be kept quite separate from those of the school 
and its forests, aud the relatious of the Superintendent of 
Forest Surveys to the Inspector-General of Forests, and to the 
Surveyor-General will remain unchanged. The Forest Survey 
Branch is at present engaged in making surveys ofseveral impor- 
tant forest districts in the North=MTestern Provinces, and, in a o  
cordance with previous orders on the subject, the Superintendent 
of Forest Surveys will conduct all work within the territories 
subject to His Honor the Lieutenant-Governor, under the 
co~jtrol of the Goverument of the North-Western Provinces. 
Eventually, i t  may become necessary to separate the appoint- 
ments of Superintendent of Forest Surveys and Conservator 

. of the School Forests, but at present it is convenient to unite 
them in one officor. h his capacity as Conservator of Forests 
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and Director of the School, Captain Bailey will be entirely 
subordinate to the Government of the North-Western Pro- 
vinces. 

7. There will, therefore, as a temporary measure, ba three 
Conservators of Forcsts in the North-Weatern Provinces and 
Oudh, whose charges may conveniently be designated as the  
Forest School Circle, the Central Circle, and the Oudh Circle. 
Experience must show whether, eventually, the two last-named 
charges may not conveniently be united. Until the organiza- 
tion of foreat charges in the North-Western Provinces has 
been finally settled, the appointment of Deputy Conservator 
of Forests of the 1st Grade on Rs. 900 per mensem, now held 
by Captain Bailey, will be kept in abeyance, but in lieu of i t  
an additional appointment of Conservator of Forests of the 
4th class on a salary of Rs. 1,000 per mensem is sanctioned, 
and will be held by Captain Bailey. 

8. The Goveruor-General in Council is of opinion that the 
selection of the candidates who may be sent to the Forest 
School to be trained, should be in the hands of the Conserva- 
tors of Forests, who will act in this matter under such orders 
aa may from time to time be issued by the local Governmenb 
and Administrations under whom they are serving. The sug- 
gestions contaiued in paragraph 45 of the Inspector-General's 
report regarding the qualifications that should be required 
from candidates are generally \approved ; but His Excellency 
in Council is of opinion that lill candidates should possess a 
sufficient knowledge, either of Hindustani or of English. 

I t  must be distinctly understood that Conservators should 
in no way be required to send to the school any Forest AP- 
prentices if tbe means exist in their own province for giving 
them the necessary professional traiuing. Should it, however, 
be considered desirable to send them, arrangements must be 
made for keeping appointments available for such candidates 
sent from tile province as may succeed in obtainirlg a Ranper's 
certificate a t  the school; 

9. Captain Bailey will aasnme charge of the forests as- 
eigned to the school on the 1st September next; but as it mill 
uot be possible by that date to organize the staff proposed to 
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be formed, and to complete all other necemary arrangements, 
it is not considered desirable that studenta should be received 
into the school before the 1st June 1879. Should, however, 
any local Government particularly desire that a few promis- 
ing students should be sent to the school, Consewatom may be 
directed to apply to the Director, who may, if arrangemento 
are sufficiently advanced, ae a special caee, receive a few 
rtndenta during the current year. 

10. Forest administration in India is not yet sn6ciently 
established to justify the expectation that students will be will- 
ing to pay for the education which it is proposed to provide at  
the Forest School ; on the contrary, i t  may in some caees be 
necessary to give advances of money to enable them to parsue 
their studies. Such advances may be granted under the 
authority of local Governments and Administrations, but due 
arrangements should be made for recovering the money so 
advanced. In  order further to facilitate the etndiea at the 
school of any candidates who may be exceptionally promising; 
and who might otherwise be unable attend, eight scholar- 
ships, a t  an aggregate outlay of Rs. 120 per mensem, will be 
sanctioned ; and it will at the onteet be the most convenient 
arrangement if local Governments and Adminiatrations will 
communicate with the Inspector-General of Forests regarding 
the grant of scholarahips to any candidatea who may be 
specially deserving of such assistance. I t  is intended that 
eventually fees shall be charged for the instruction given at 
the school. 
11. I n  ~aragraphs 49 to 68 of his report, Mr. Brandis has 

suggested the conditions and date for the admission of stu- 
denk, the course of studies to be puraued, and the expectations 
to be held out to those who obtain the Forest Ranger's certifi- 
cate. These snggestions are generally approved, subject to 
mch modifications as further experience may render necessary. 

12. I n  order to sect&e efficient professional supervision 
over the working of the forests attached to the school, and the 
training of candidates, a Board of Inspection will be formed, 
eomisting of the Inspector-General of Foresta ae President, 
and two members, one of whom will always be a Conservator 

H 
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of Forests. Dr, Schlich, Coneervator of Forests in Beugal, 
and Mr. J. S. Gamble, Assistant to the Inspector-General of 
Forests, are appointed members of the first Board of Inspec- 
tion. The Governor-General in Council directa that the per- 
mission granted under paragraph 25 of the Forest Department 
Code to the Conservator of Forests in Bengal, to charge his 
bond fide travelling expenses, instead of the uaual ttavelling 
allowances of a Conservat~r of Forests, shall be extended to 
the journeys he may make outside the limits of his province, 
on business connected with the Foreat School under proper 
authority. 
18. Hie Excellency in Council direata that the Inspector- 

Qeneral of Forests, as President of the Board, shall submit 
the reports and suggeetione that may be recorded by it, or by 
my of ita members, to the Government of the North-Weetern 
Provinces, with whom it will rest to pass orders thereon, or to 
sublnit them for the ordera of the Government of India On 
matten, of professional detail and the tiaining of candidates, 
the Conservator of the School Forests and Direabr of the 
School may, if the Government of the North-Westeru Provin- 
cee should see fit to do 60, be permitted at any time to consult 
the Board of Inspection through its President. 

The Government of India mill from time to time, in com- 
munication with the Government of the North-Western Pro- 
viuoea and the Government of Bengal, arrange when the 
Board of Inspection shall assemble ; the first meeting of the 
Board will be held iu the autumn of 1878. 

2.-Extract from the Resolution of the Government of India. 

" I t  hae been decided from the 1st September next to corn- 
menca the organiaation of a Central Forest School in India, 
for the training of nativee for the appointment of Rangers 
m d  superior Foresten ; and for this purpose the forests in the 
Dehra Doon and Jaunsar divisions of the North-Western 
Provinces will be formed into a separate Conservatorship. I n  
order to give effect to this measure, it is necessary to employ 
two competent trained officers in the forests which are to be 
attached to the Forest School, and His Excellency the Clover- 
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nor-General in Council has been pleased to select for this 
duty Messrs. Fisher and Smythies, Assistant Conservators of 
Forests, officiating in the 1st Grade in Assam and the Central 
Provinma, respectively." 

3.-Extract from 4 letter of the Govemrnmt of India, to the 
Governmrnt of the North- Western Provinces. 

'<The staff of superior oflicere and subordinate and office 
errtablishmente at present employed in the three Forest 
Divisions proposed to be attached to the school, will be main- 
tained, subject to such transfers ae His Honor the Lieute- 
nantGovern~r may from time to time direct. I t  is, however, 
auggeated that, if possible, Mr. OJCallaghanJ Deputy Coneer- 
vator of Forests, officiating in the let  Grade, and Mr. 
Bagsbawe, Deputy Conservator of the 3rd Grade, may be 
allowed to continue in the foresta which are to be compriwd 
in the School Circle, as their local knowledge and experience 
will be of great value to the new Conservator. I n  addition 
to the staff a t  present employed in these forests, it is proposed 
to post two professionally trained officers to the School Cirale, 
in order to enable the Conservator to increase the number of 
Forest Divisions, and to provide for the theoretical instruction 
of the studente. This will entail the addition of two officers 
to the superior staff sanctioned for the provinces under the 
Government of Iudia; but until these appointments have 
received the sanction of Her Majesty's Secretary of State, 
to whom the matter will be referred, or until other arrange- 
menta can be made, the vacancies caused by the transfer of 
these officers from the provinces where they are at preaent 
employed, will be filled up by the appointment of two 
additional Sub-Assistant Conservators, who are accordingly 
unctioned, aa :a temporary measure, in addition.to the twelve 
officers of this class sanctioned in the Resolution of this 
Department, No. aOF., dated the 1st September 1877.'# 



~ e m o a n b a ~ n  bg 3Jr. PJraltbis, on  tbc 8iduatioa Surbeys 
Intelp mabe, nab grogoseb t o  be mabe, i~r some of tbe 
Snl altb doniferous ,$ousts of the Bortb=?Bestern: proa 
hilt ces. 

AT the request of Mr. G. Greig Conservator of Forests, 
North-Western Provinces, I have recorded the following re- 
marks and suggestions, which are the result of our discussions 
of this subject. Mr. Greig is my authority for the facts re- 
ferred to iu these remarks. My suggestions must be regarded 
as preliminary ; they are intended to form the basis for further 
discussion8 on the subject of these valuation surveys. 

2. Of the Sill forests of the North-Western Provinces, 
those of the Mondhal and Nindhore Valleys are the on- most 
requiring valuation surveys; in fact, they are the only ex- 
tensive forests in the North-Western Provinces which con- 
tain much mature SL1 timber. 

The topographical survey of the Mondhal forest, on a scale 
of 4 inches=l mile, has been completed, and the map 
r i l l  soon be available; but the survey of the Nindhore Valley 
has not yet been commenced. 

3. Mr. (3reig informs me that during the past winter Mr. 
Dansey has been employed in making a valuation of the 
Mondhal forests by counting all SAl and Sein (Teminalia 
tomentoso) trees of 18" circumference and upwards under the 
following clnsses :- 

Tit claw, in girth 6 feet and uprrrrdq of whiah were counted 6,784 mund and 
8,031 unmund 8P1 trees. 

&OJnd ,, ,, between #--BY and 6: of which wen, counted 16,804 881 treed. 

Third ,, ,, ,, *, 4%" ,I 31,m ,, 
Fourth,, ,, ,, 1'-6" ,, 3' I* 46,887 ,, 

4. The area accomplished during the season, on which the 
trees noted above were enumernted, is about five square miles, 
and the work was done by Mr. Dausey with the aid of four 
measurers during tmo-thirds of the time, and of seven mea- 
surers during the remainder. The work took from 6th Decem- 
ber to 16th April, and occupied ninety working days. 

Mr. Greig was not able to give me the area which he 
includes iu the Mondhal range ; but I am inclined to think that 
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it mill be found to exceed twenty square miles, nnil it is 
obvious that steps must be taken to accelerate the progress of 
the work. 

5. The forest in the Mondhal range is most irregularly 
hcked,  and is situated in a broken hilly country, with sharp 
ridges and deep ravines, and no great extent of level ground 
anywhere. Under these circumstances, a l ~ d  considering the 
great value of the forests as a SB1-producing tract, it would 
not be right to trust to sample areas, or linear valuation sur- 
veys, and the only plan which I can recommend in this case 
is to continue the enumeration of the trees of the four classes. 
When the results obtained by this valuation are used to frame 
a preliminary working plan, i t  must be borne in mind that 
the treea of the second class (4H 6" to  6V) are not always of 
yonnger age than the trees of the first class, but comprise a 
large proportion of old stunted trees. I t  will, therefore, be 
beat to base the working upon the number of third and fourth 
class trees, and the time which these trees may be expected to 
require to attain first class size. This is mentioned in order 
to show that i t  would not be advisable to simplify the ennmera- 
tion by limiting i t  to  first and second class trees. 

6. I recommend that the work be continued next season, 
and that its completion should, if possible, be entrusted to one 
and the same oEcer. But, in order to accelerate progrm, I 
consider i t  essential that one Junior Assistant or  Sub-Assistant 
Conerrator, and a number of foresters or apprentices be placed 
under Mr. Dansey for this purpose. This arrangement will 
ensure the steady continuance of the work under all circum- 
stances, and guard against its interruption by sickness or acci- 
dent ; but its chief advantage will be that, after a short time 
of working together in one party, Mr. Dansey will be able to 
form a number of parties working simultaneously in different 
compartments. When this organization has been effected, hie 
duty will chiefly be to control and check the work of the 
different parties. 

With a number of ~ a r t i e s  working under officers, who have 
been practically trained on the ground, and a competent 
ruperior officer at the head, who has llimself couducted the 
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work of enumeration during one or several seasons, mistakea 
and careless work cab readily be guarded against; for the 
controlling officer will, after tlie survey of any compartment 
is completed, be able to judge whether the figures obtained 
are accurate or not. In any doubtful case, he will do well to 
have the work in that compartment done over again by another 
party under his own supervision. 

7. I would, therefore, strongly urge to attach to Mr. 
Dansey an strong a staff as circumstances will admit; the 
foresters and apprentices may be entertained temporarily ; but 

this work will be an excellent training school for them, 
they will probably afterwards readily obtain employment in the 
permanent establishment. 

8. I understand that the forest, as far as the work has 
gone, has been divided into a number of compartments, bound- 
ed, ar a rule, by natural features, and that the enumeration 
has been done compartment by compartment. The formation 
of compartments is, of course, the basis of the whole opera- 
tion, and the selection of the pompartment bound~ries should 
always be made by the controlling officer himself; he must 
also draw up, after personal inspection, the detailed deecrip- 
tion of each compartment in the manner described in Section 
79 of the Forest Department Code. I understand that this 
demription has hitherto, in the North- Western Provinces, been 
drawn up in tabular form ; this is inconvenient and objection- 
able; it causes waste of time and paper, and renders the  
doauments unnecessarily bulky. The description must be 
drawn up in the form of 8 report under the prescribed head- 
i n g ,  including p u t  management, present condition, and pro- 
posals for future treatment. 

I t  ia, of murse, necessary that the prescriptions of the 
Code, as regards designation of compartments, and all other 
mattere connected with the preparation of preliminary workiug 
plane, be duly observed. 

9. Simultaneously with the formation of compartments, 
their desaription, and the enumeration of the growing stock, 
endeavours must be made to collect data regarding the rate 
of growth of the SEU tree. As there are no trees of knowu 



age in t h e  Mondhal range, the annual rings of stumps must 
be counted. Only a few trees have been felled in the Mon- 
dbal forest, but it will serve the purpose if the ringa are count- 
ed on s t u m p  in adjacent foresta. Considerable progress has 
been made in determining the age of Sill trees in the Eastern 
Dnam of Assam by Mr. Fisher, and the plan pursued by him 
should be tried. 

I t  would be premature now to any anything regarding the 
working plan to be based on this survey; that must be left 
until all data have been collected. 

10. The valuation of the Nindhore forest range rhould be 
deferred until a detailed topographical survey has been made ; 
by that time the valuation of the Mondhal will probably be 
completed, and the parties trained there may be tranrferred to 
the Nindhore val l ey. 

11. Mr. Greig informs me that a different classification 
hrs been adopted for coniferous trees ; the difference between 
the girth clasaee being 2', as follows :- 

Fit C l v l  16' and upwards. 
8eamd ,, 14' to 16' ,, 

&c., &c. 
Eleventh,, 4' to 6' ,, 
Eighth ,, 9' to 4 ,, 

The difference between the classes has, I am told, been fixed 
at 2' on account of the more rapid growth of coniferous trees, 
and the  number of the higher classes has been increased, be- 
cause the cubic contents of trees of large growth are very con- 
siderable. 
12. Deodar and chir are not usually felled under 6' in girth, 

and are not likely to be felled of a smaller size ; i t  should also 
be remembered that in coniferous forests, old stunted trees 
of small girth are comparatively rare. Under these circum- 
stances, i t  is f ~ r  consideration whether the work might not be 
simplified by making 3' the difference between the classes, and 
it would then suflice to have four classes only ; above 12' being 
the first, Y to 12' the second, and 3' to 6' the fourth class. 
The greater or less abundance of poles, i.e., under 3' in girth, 
would tben be stated in the detailed description of compart- 
menta. 
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13. Mr. Greig tells me that i t  is proposed to make a valua- 
tion of the Deota forest on a plan different from thst above 
sketched, as adopted in the Mondhal, the difference being that 
i t  will not be made by the superior o5cer himself, but by a 
Munehi under his orders, whose work is to be checked by a 
second party going over the same compartment and recording 
the enumeration, without writing, by meana of pieces of paper 
of different patterns. I do not believe in the effiaacy of 
mechanical check under the circumstances of the case, and 
would strongly advise that no enumeration be attempted unless 
conducted on the plan adopted for the Mondhal forest as stated 
above. This remark also applies to the valuation of the Bhagi- 
rathi forest, which the Conservator informs me will be com- 
menced this season by Mr. 0. Greig. 

14. As regards the Bhaggrathi forest, the difficulty is that 
no detailed map is available. Under these circumstauces, I 
advise that the Superintendent of Forest Surveys be requested 
to obtain, ars soon as possible, a large skeleton map of 1 inch 
= 1 mile, prepared from the data of the original survey, which 
doubtless are available in the Surveyor General's Office. This 
map should be similar to the one appended to the Bashahr 
Forest Report of 1864, the skeleton of which waa furnished to 
me from the Surveyor General's Office. 

15. The officer entrusted with the work should, nuder the 
instructions of the Superintendent of Forest Surveys, complete 
the skeleton map by sketching in the needful additional topo- 
graphical detail, and he should pay particular attention to the  
correct entry of local names of streams, rocks, caves, moun- 
tains, courses of avalanches, and landslips, and other features. 
H e  should also sketch in the existing vegetation, and should 
enter approximately the limits of all blocks and compartments 
which he may form. 

16. I n  the absence of a correct detailed map, no attempt 
can, of course, be made to determine the arees of blocks and 
compartments, and the chief work to be done in the Bhagi- 
rathi forest will be to enumerate the trees of the different 
classes and to prepare a detailed description of each compart- 
ment. This part of the work should be done in tile manner 



described above, for sample areas and linear surveys mill be as 
little useful here as in the Mondhal valley. 

17. The o5cer ehould commence, as Mr. Dansey has done 
in  the Mondhal, by conducting the work himself in a number 
of compartments ; and, after he has trained some of his subor- 
dinates eo far as to work independently, additional parties may 
gradually be formed. The work of forming compartments 
and preparing the detailed description must be done by the 
officer himself. 
18. H e  should devote special attention to the following 

pointa :- 
1. Gradieut of slope in the different portions of each 

compartment ; 
a. Average height of trees of the larger classes in the 

different parts of the forest ; . 

3. Localities where the forest has been damaged by fire, 
and the effect of those fires ; 

4. Presenceor absence of seedlings of deodnr or other trees. 
The determination of the rate of growth, by counting the 

rings, must, in these forests, be made in  detail for each com- 
partment, for i t  will be found to differ considerably in different 
portions of the forest and at different elevatio~is. The o5cer 
should be furnished with a copy of the 13ashahr Deodar Forest 
Report of 1861, and ehould pay special attention to paragraphs 
15 to 19. 

-&Be Bnbl~et QEstiwnte of t'fje dorest Begarintent fur 1878-79. 
R e s o ~ a r o ~ . - I t  has during late years been the practice to 

include in the general review of the Budget Estimates of the 
Forest Department the figures of only the British provinces 
nuder the Government of India, and to exclude the figures of 
the forest estimates of Mysore and Berar, as well as those of 
the presidencies of Madras and Bombay, on .which separate 
ordera have generally been passed. I n  the present and in 
fnture =views, the practice which existed until 1871-72 will 
again be reverted to, and the whole of the figures mill be 
brought together, in order to give a more complete idea of the 
financial position of the Forest Departlneut throughout India. , 

I 
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2. I t  has also latterly been the custom to append to the 
general reviews of the Budget Estimates a tabular statement 
showing the amounta sanctioned by the Government of India 
under each head and sub-head of the estimates. This will 
now be discontinued, as it rests with local Governments to 
apportion the amounta sanctioned to the several sub-heads of 
each of the two main heads of '' A, Conservancy and Works ;" 
and rr B, Eetabliahments." Tranafera of amounts from one 
main budget head to the other will continue to require the 
aanction of the Government of India, in accordance with the 
rule prescribed in paragraph 11 1 of the Forest Department Code. 

3. The actuals of 1876-77, compared with the estimates, 
are as follows :- 

PPovmcBh 

BMPk 
Bengal ... ... 
North-Western Pro&a% and 0;dh ... 
Punjab ... ... ... ... 
Central Pmvinm ... ... ... ... Britiah B- ... ... ... Coorg ... ... ... 
h m  ... ... ... ... ... Ajmew ... ... ... ... 8uroey11 ... ... ... 

Totd m.. ... Madras .. ... ... ... Bombay ... ... ... 
Tobl of BritLh Pro* ... 

Mymm ... ... ... ... ... ... HI derabd ... 
TOTAL B B C B I P ~  ... 

C h a r g e d ,  Cmuawacy a d  Worib. 
Bengd ... ... 
north-Weatern P&nm and iihdh ... 

Br 
8,33,401 

11,60,671 
6,88,764 
6,61,3!26 

16,61,468 

906 ...... 
4848,009 
416,318 

lS,M,,BM) 

69,WBBO 

a. 
8,40,000 

18.89,000 
7,%.000 
7,00,000 

18,00,000 
66,600 

1,1O,OOO 
600 ...... 

%,YO00 
6,la,ooo 

12,26,oo0 -- 
89,88.000 

Punjab ... ... ... 
..a ... Central Pmvinwr ... Britiah Burma ... ... 6,39.000 7,60,000 8,$8,084 ... Coorg ... ... ... 28,600 23,000 18,483 ... A.sam ... ... ... 48,006 

Ajmew ... ... ... ... 

Rr 
8,30,000 

11,47,000 
6,12,rXX) 
7,90,000 

16,60,000 
76,600 
70,000 

600 ...... -- 
%,08,oOO 
4,ss,ooo 

11,78,667 

61,19,667 
432,000 4,3O,OOO 

... ... Buneya ... ... 
Total ... 

Mdraa ... ... ... ... 
Bombay .., ... ... 

Total of Britbh Provincer ... ... Mysom ... ... ... 
Eyderabad .., ... ... 

TOT& A, Con~anvrnc~ AED W o s m  ... 

69,78,& -- 
87,000 

lq140 

90,11,640 
8,64,000 
6,08,000 -- 

%7,88,640 
1,30,000 

67,000 

29,70,gU) 

~,000 ------ 
80,88,WO 
8,28,000 
6.43,640 

27,88,140 
1,30,000 

60,600 

29,69,640 

7,881 

80,79,616 
l,84.9U 
6,80,- -- 

28,04859 
1,09,761 
40,m ---- 

!29,66,11S 

7,26,000 8,46,MX) 

7- 

67,99.667 

70,000 

67,05,08C -- 
90,179 



The receipts were originally over-estimated in the North- 
Western Provinces and Oudh, in the Punjab, the Central Pro- 
vinces, and b e a m  : in Burmah, on the other hand, they have 
exceeded the original estimate. The expenditure has approxi- 
mated closely to the estimates. 

4. The above figures, compared with those of the two pre- 
ceding years, show the following results :- 

5. In  paragraph 4 of the Resolution No. 28F., dated the 
23rd August 1877, reviewing the Budget Estimates of the 
Forest Department for 1877-78, it was explained that the large 

.as. , 
1,21,617 
8,10,9A 
1,62,168 
1,21,3W 
1,82,980 

14,856 
47,916 
11,025 
49,820 ---- 

10,11,801 
2,19,(M 
3,0l ,W ---- 

16,32,376 
1,17,101 

& l a  

17,03,025 

M 68,744 

aO,W,343 

Pnovlsc~a 

C-B, B h b l i r k n a r k .  

Beagd ... ... ... 
Rorth-Weatern Provhm md 0udh ... 
Punjab ... ... ... 
CcntmlPmrinca~ ... ... ::: 
Britirh Burma ... ... ... 
Coorg ... ... ... ... ... A- ... ... ... 
Ajmere ... ... ... ... 
Sump ... ... ... ... 

Total ... 
Madm ... ... ... ... ... E o ~ ~ h y  ... ... ... 

Total of British Provinces ... ... M p m  ... ... ... 
B jderabad ... ... ... 

TOT& B, E s n ~ ~ r a a x a a m  ... 
O n u ~  TOTU OP CHOLBOU ... 

Surpltu ... 

B u d p t  
&timate. 

m. 
1,10,000 
8,03,000 

S,08.000 
16,000 
(59,000 
12,000 
66,880 

10,66,980 
8,10,000 
8,11,000 

16,78,380 
1,34,000 

66,000 

17,06,880 

47,36,00(1 

2!2,43,000 

R c ~ u l a r  
&timate. 

B.. 

l,U),OOO 
8,11,600 
8,66,000 
1 2 ,  
1,90,000 

16,000 
4,m 
12,000 
62,000 

10,86,MX) 

16,68,601 
1,30,OOG 

66,WK) ------ 
17,47,601 ---- 
4717,141 

-----A 

80,89,416 
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surplus realized in 1875-76 was exceptional, and was chiefly 
due to the large timber sales effected at  unusually high prices 
in British Burma, the Punjab, the Central Provinces, and 
Coorg. There is scarcely any appreciable difference between 
the surplus of the yearn 1874-75 and 1876-77, but in the latter 
year the causes which operated unfavourably to the depart- 
ment were, in Bengal, the cyclone which occurred in October 
1876 and blocked up the streams in Chittagong, thus preventing 
the exportation of forest produce ; in the North- fistern Pro- 
vinces and the Punjab, the failure to bring down sleepera and 
timber owing to the insufficiency of floods in the rivers ; and 
in Assam to a recent decision of the Government of India, that 
the revenue derived from the elephant mehals and Soom forests 
should in future be credited to the head of '' Land Revenue" 
and not to '( F~res ts . '~  I n  British Burma, the activity which 
pevailed in 1876-76, and resulted in the sale of large stocks of 
timber at  unusually high prices, was succeeded by a depression 
in the timber market, which left large stocks of timber unsold 
in 1876-77. The famine in the Madras Presidency has caused 
a falling-off in the receipts of the Forest Department, and in 
the Central Provinces the temporary reduction of forest re- 
venue in 1876-77 was caused by a sudden and unusual demand 
for carriage for the transport of grain to the famine districts, 
which rendered i t  impossible for traders to remove timber. I t  
is satisfactory that neither in Mysore nor in the Bombay Predi- 
deny waa the forest revenue of 1876-77 sensibly affected by 
the famine. I n  the former province high prices were realized 
by the sale of sandalwood, while in the Bombay presidency 
a considerable increase in the forest receipts of Siud was 
caused by the increased demand for steamer fuel in consequence 
of the development of the grain traffic down the river. 

6. In  reviewing the estimates for 1877-78, the expenditure 
of the department was exhibited under the two main heads of 
charges incurred for the production of revenue, and for the 
demarcation, improvement, and  formation of the forests. The 
'following -allotment of the receipts and charges is suggested by 
the new classification of the sub-heads of the Budget Estimate 
now in force, and exhibits the same results, with the addition 



of the financial transactions on ,account of timber brought to 
dep&t and sold on account of Government :- 

/ 

7. I n  1876-77, the net result of the timber operations wae 
a gross surplus of Rs. 17,56,343, but a true estimate of the 
financial transactions on this account can only be arrived at 

Beceiptr. 

Revenue from timber m d  
other pmduoe removed on 
amount of Government ... I 

Other revenue ... II to V 

TOM ... 
Oaargsr. 

Por timber and other pm- 
dace removed on Govern- 
m e n t m u n t  ... ... A I 

For other revenue ... I I , I I I , I V  
For formation, mainttmmce, 

.od improvement of forestll V, VII, VIII 
C h r p  on umunt of live 

md dd-stock, md misoel- 
kneous ... ... VI & IX 

Eskbhhmentr ... ... B 

Total ... 

by reviewing the results of several years. Taking the aggre- 
gate of the receipts and charges for the last three years, the 
result is as follows :- 

Eeceipts. Charge~~. 
Bs. a. 

... 187476 ... ... ... 32,46,393 20,16,697 

... 1876-78 ... ... ... 44,63,160 18,88,026 ... ... 1870-77 ... ... 38,41,866 18,86,623 

1876.77. 

Ba 

86,41,868 
30.63,218 

67,06,084 -- 

18,86,623 
2,00,688 

6,%,260 

2,23,768 
17,03,883 

46,68,Wd 

1874-76. 

Rh 

82,46,393 
35,29,438 

64,76,829 -- 

5W,l6,697 
1,73,063 

6,29,166 

1,07,238 
14,76,016 

44,91,173 

-- - 
... Total 1,13,41,409 66,88,%6 

1876-78. 

Ba 

44,63,160 
29,98,866 

-h_---- 

7458,016 

16,86,026 
1,93,093 

6,86,@47 

2,14.140 
16,66,676 ---- 
43,36,781 

This leaves a surplus of Rs. 57,53,163, or an average for each- 
of the three gears of Rs. 19,71,721. Against this should, 
however, be charged a proportion of the expenditure on 
account of live and dead-stock, and miscellaneous and establish- 
ment charges. In some provinces a quota of the charges for 
communications and buildings (A VII), which, in the above 
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statement, have all been allotted to the improvement of the 
foresta, are debitable to the Government timber operationa. 
Circumstances are not alike in the different provinces, and a 
fixed proportion of these charges ia not suitable to all pro- 
vinces, but whatever the proportion to be debited against the 
Government timber operations may be, it is certain that the 
surplus will be reduced considerably. This is not the case with 
the revenue of the department derived from other aourcee, 
which shows a large surplus. 

8. The amount expended on the demarcation, formation, 
and improvement of the foresta is still proportionately small, 
and the Governor-General in Council desires again to urge 
upon all Governments more vigorous action in improving the 
area and productive powers of the State forests. Wherever 
practicable, the means for doing ao must be provided by exer- 
cising greater eoonomy iu the expenditure on timber operations. 
Her Majesty's Secretary of State, in reviewing the orders of 
the Government of India on the forest budget of 1877-78, has 
lately expreeaed the following views regarding the financial 
resulta of forest adminiatration in India :- 

"The areas of forests at present reserved and demarcated throughout 
India bear but a emall proportion to what, it is hoped, may eventually 
be taken up by the dopartment, and aa these areas are annually ex- 
tended, it may be expected that the expenditure required for their con- 
servanoy will also increase. I t  is undoubtedly desirable that this 
increase of cost ehould be covered by reoeipts from the salo of forest 
produce, and under careful management thia will no doubt be tho case. 
At the aame time it muet be borne in mind that the present operations 
of the department am more with a view to the proteotion of forests from 
destruction, and the extension of their resources so es to meet tho in- 
creased demands that may be expected to be made on them in tho 
future, than for the purposes of 'preeent revenue. Some day, however, 
it may be hopod thnt the State forests will contribute, to no inconsider- 
able extent, to tho resources of tho ompire." 



9. The figures of the Regular Estimate for 1877-78, as 
compared with the Bndget Eetimate, are aa follows :- 

Total ... ... m m  ... ... Bomhy ... .a. 

Surplus 

10. The figures of the Bndget Estimate entered above for 
the provinces under the Government of India, aa well as for 
the Presidencies of Madras and Bombay, differ from thore 
sanctioned in Financial Resolution No. 1858, dated the 31st 
March 1877, circulated with the Resolution from this Depnrt- 
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ment, No. 28F., dated the 23rd August 1877, reviewing the 
estimates for 1877-78, thus,- 

Receiptd. Charges. 
Bs. Bs. 

Aa detailed above ... ... ... 69,58,000 46,16,OOO 
An ~nctioned in the F i n c i . 1  holut ion  ... 67,92,000 41,49,000 - - 

Difference ... 1,60,000 ~,~J~,ooo 

This is owing to the additional grants sanctioned during the 
year, oiz., Rs. 1,60,000 fclr supplying sleepers to the Scindia 
State Railway from the forests of the North-Western Pro- 
vinces, which will yield no  return during the year, and 
Rs. 1,06,000 in round numbers for the Bombay Presidency, 
of which Re. 81,000 was for Scind, to meet an increased de- 
mand for fuel, and Rs. 25,000 for working the Satpura forests 
in Khandesh. The expenditure for these purposes was expected 
to yield an additional revenue of Rs. 1,60,000 in round num- 

'bers. 
11. Comparing the figures of the Budget Estimate with 

those of the Regular Estimate, it is observed that a decrease is 
expected in the receipts of the Madras and Bombay Presiden- 
cies, which is attributable to the drought and famine which 
prevailed. There is also a decrease of nearly a lakh of rupees 
in the Punjab, which is caused by the failure of floods in the 
rivers to bring down the timber which was expected. A large 
increase of receipts is expected in Britkh Burma by the sale 
of timber and forest produce, which, i t  is hoped, will be realized ; 
but the demand for, and the prices of, teak timber in that pro- 
vince are very fluctuating. Of the remainder of the increases, 
those in Bengal, Oudh and Assam are the result of steady im- 
provement in the administration of the forests. 

The charges are not materially altered, and call for no re- 
marks. 
12. The following statement exhibits the estimated receipts 

and charges for 1878-79 proposed by the several Governments 
and administrations, and those at  first provisionally and now 
finally sanctioned by the Government of Iudia :- 



Total ::: I - 1  21,R1.461 21,36.670 
M s d r s  ... ... ... l,R6.600 !,*(l.COO 
B ~ m b a p  ... ... ... ... 7,tlo,aq~ , .UO,UOO 

Finally 
aaoctioned 

by 1110 
Gort-rnment 

of India. 

Propowd 
local P ~ o v r s c x s .  Gor~rn .  I meUta' 

Receipts. ... Rcnml ... ... ... ... Sort$-Western Provinces and Oudh 
TJuqZj ~b ... ... ... ... ... i 'entrsl Provinces ... ... ... Pr~11.h Burma ... ... 
A-nrn ... ... ... ... 
C C - ~ T :  ... ... ... ... 
Ain w ... ... ... ... 
Furrrys ... ... ... ... 

Total ... 
... lladrm ... ... ... 

E,.rnhay ... ... ... ... 
... Totsl of British Provineen 

srymre ... ... ... ... 
... Ilrdrrabad ... ... 
... TOTAL BBCBIPTII 

C?mrrle+A, C m m o n c y  and Forks. 

--- 
Total of British Provincca ... 31.29.010 

&=re ... ... ... ... 1,20,760 
Il~dembad ... ... ... 6.5,UOu 

TOTAL OP d, C O ~ ~ ~ B B V A ~ ~ C T  AJD WOBES 33,04.390 

Provi~ionally 
eanctioned 

t'lr 
Gor(vnmenf 

of India. 

Charge+'' B, Establishments." 
... hncnl  ... ... 

Xnr~h-restern Provinces and Oudh 
... Pltnish ... ... ... Central Pmvincer ... p' ... ~r111.h Burma ... ... A - I I ~  ... ... ... C,.,,rz ... ... 
... Ajru. re ... ... ... burreys ... ... 

Renrnl :.. ... ... ... 1.25.000 1,26,0(10 
Sr'rtl~-lTe~tern Provinces and Oudb ... 6,173,770 0,t,:).OSO 
1'1mjd1 ... ... ... ... 3.~0.000 3 3 0  on0 
Ct,ritr31 Province8 ... ... ... ~ , , 1 0 , ~ ~ 0 0  2, LI~ ,o~I )  
Pr1r14h Burma ... ... ... : 0,70.0i10 
A1:am ... ... ... ... Pr,.'l(lO St I,O(K) 
Cr. ,?? ... ... ... ... 22.2110 2?,001l 
A!me-re ... ... ... ... 5,J:jl 6,600 
Furrcys ... ... ... ... ll,:$OO 10,r100 

MR. 
3.~V3.000 

14,21~.000 
ti.t;~.nno 
7.!>1:.111l0 

1:3,1:9,H10 
1,03.0U0 

PO.OLIO 
t;10 

...... --- 
47.75.410 
4.3.'3(100 

16,25,177 --- 
68,34.687 
4.98.600 
2,6R,000 --- 

75,91,087 

Total 
ham ... ... ... 
E~7mhsp ,.. ... 

Hr. 
9,4!!.000 

14,20,On0 
C,~,II,UOO 
7,>ll~,lIO0 

13,iI1,0110 
l,U:~,~lllO 

tiu,non 
1;OU 

...... 
A-- 

47,81,600 
4,:i4,000 

1R,26,000 ---- 
09,?O.R00 
G.CH),UOO 
2,6i(,000 -- 

76,78,600 ---- 

Total of British Provinces ... 
Mysore ... ... ... 
n~derabad ... ... ... 69 000 \ 69,000 
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13. The following statement exhibits the receipts expected 
to be realized during the current year, side by side with 
the actuals of 1876-77 and the approximate figurea of 
1877-78 :- 

These figures show that a considerable increase ia expected 
in 'the North-Western Provinces and Oudh, in the Puujab, 
in the Central Provinces, and in the Bombay Presidency, 
while British Burma shows a large decrease. 

The increased receipta in the North- Western Prm.nce8 are 
due in a great meaeure to the expected sale of railway sleepers 
which the Foreat Department ie under engagement to supply, 
and for the preparation of which an additional grant was 
sanctioned in 1877-78. I t  is hoped that the estimated receipts 
in the Punjab will be realized, but the estimates of forest 
receipts in that province are open to considerable uncertainty 
owing to variations both in the occurrence of floods in the 
rivers and in the demand for timber. The receipts of the 
Centr.al Provinces are rising steadily with rare fluctuations, 
and this is due to the large area of demarcated reserves in 
those provinces, and the excellent system of Forest adminis- 
tration which has now been firmly established there. I n  
Brifish Burma, the receipts have been estimatod advisedly at 

Budget 
Eatirnata. 
1878-70. 

Ed. 

8.48,000 
1420,000 
6.60,000 
7,96,000 

13,70,000 
80000 

1,03,000 ............ 
-- 

47,61,000 
484,000 

ie,a6,m ---- 
68,80,000 
6,00,000 
4,68,WW) 

76,78,000 

- 

Bengnl ... ... 
North-Western ~royieaa and 0udh ... 
Punjab ... ... ... ... 
Central Pmvinoa ... ... ... 
BritiahBlul~ ... ... ... 
Coorg ... ... ... ... 
A m  ... ... ... ... 
Ajmere ... ... ... ... 
Surveys ... ... ... 

Total ... 
Madma '... ... ... ... ... B O ~ ~ J  ... ... ... 

 TO^ of BritLh PKWhM ... 
Mysore ... ... ... ... 
Eydembul ... ... ... 

QPAXD TOTAL ... 

B& 

2.22,Ul 
11,50,671 
6,98,764 
6,61,338 

16,61,468 
76,QB 
81,588 

906 

48,43,029 
4,16.918 

ie,eqsse 

60.8$,999 
4,66,966 
2,63,136 

67,06,W 

Regular 
Entimate, 
1877-78. 

Br 

8,40,000 
10,40,000, 
6,30,000 
7,00,000 

16,61,000 
94,600 

1,26,000 
1,600 ....................................... ---- 

44.92,WO 
8,76,000 

12,~3,000 

61,01,000 
4,66,000 
2,80,000 ---- 

89,06,000 
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a low figure, but if the demand for, and the prices of, timber 
improve, i t  in hoped that the receipts will be equal to the 
realizations of 1876-77. 

It is satisfactory to notice that in the Presideny of Bombay, 
which has suffered so much from famine, the forest receipts 
are expected to increase largely, and there ie ground for 
believing that the estimated amouuts will be realized. 

14. The amount sanctioned uuder (' Conservancy and 
Worka," as compared with the actaals of the two previoua 
years, is as follows :- 

Re. 
... 1875-76 ... ... 27,79,206 
... 1876-77 ... 0. .  29,65,119 
... 1878-79 ... ... 31,97,570 

The inrresse of these chargee is necessary in order to keep 
pace with the gradual extension of the demarcated forest 
domainr of the State. It reate with looal Governments to 
apportion the amounta sanctioned to the different sub-heads, 
and the Governor-General in Council trusts that as large 
a proportion of these amounts as possible will be msde 
available for the maintenance and improvement of the forests. 

15. The amounts sanctioned for " Establishments" in 1878- 
79, as compared with the actuals for 1875-76 and 1876-77, 
are as follows :- 

Ru. 
1875-76 ... ... 16,66,575 
1876-77 ... ... ... 17,03,623 
1878-79 ... ... ... 19,16,430 

Etabliehrnent charges must iucreaae pari p w u  with the 
extension of demarcated State forests, but this brauch of 

the expenditure requires close attention in detail by local 
Governments. 

16. Paragraph 12 of the Resolution in this Department, 
No. 5, dated the 3rd February 1877, directed that the annual 
budget estimates of the Forest Department should be accom- 
panied by - 

(1.) A copy of the last sanctioned acale of establish- 
ments ; 
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(2.) An explanatory note justifying the figures of the 
estimate and detailing the nature and cost of the 
different operations on which expenditure is pro- 
posed in the year for which the Budget Estimate 
provides. 

Under the orders contained in the Circular Resolution from 
this Department, No. 28F, dated the 17th ultimo, sanc- 
tioning monthly maximum amounts for subordinate forest 
establishments, i t  will no longer be necessary to attach a 

copy of the last sanctioned scale of eatablishments to the 
budget estimates. 

The explanatory note justifying the figarea of the estimate 
will be submitted as usual, but i t  should be prepared with 
greater brevity than has hitherto been done. The documents 
receiv'ed latterly with the estimates from several provinces 
have been extremely bulky. All statements that are not abso- 
lutely necessary should be omitted so as to render the papera 
less volnminous. 

A11 figures, except those representing '( Actuals," should 
invariably be entered in round numbers. 

8 BattmI of Bnbtan ~ptbicultnrr. 
SIR,-Ae a foundation for all correct work in dealing with 

our forests, i t  is necessary that every Forest Officer should 
possess the latest and most certain information in relation to 
every tree with which he is brought into contact in his 
professional capacity. This is a truism; but how unsettled, 
how unsatisfactory is often the knowledge of even Divisional 
O5cers on the subject of the most important among the 
trees constituting the forests under their care, and hence what 
faults in treatment, what a waste of time and of money 
through carrying out operations which the experience of others 
have already condemned ! How often does it not happen that 
an officer is transferred to a province or to a part of the same 
province with the forest vegetation of which he is quite un- 
acquainted, and the requirements of and specialitiee inherent 
in the various species composing which he can only learn 
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by long and patient observation, more especially in the case 
of an untrained Forest Officer whose mind is not drilled, and 
whom efforta are not directed by a perfect knowledge of the 
laws of forest growth. 

Every year the department is recruited by a number of 
young men who are placed a t  a similar disadvantage. Many 
important operations are executed i n  our forests by men who, 
for the above reasons, are not competent to do them, and the 
forests, of course, suffer in consequence. 

I t  is, therefore, imperative that we should have some standard 
guide to the cultural requirements of all our most important 
forest treea. Such a work would not obviate all necemity to 
learn for ourselves. But it would direct us in the right 
way and considerably shorten our period of incapacity. 

I t  is true that our knowledge on the subject is very im- 
pertect as yet, but in order to develop the information we 
do possess, i t  is necessary that we should know the p r e ~ n t  
range of such information, however small. As we gain in 
experience we must build upon this structure. Without a 
foundation we cannot conatruct at  all. 

Dr. Brandis's Flora is a most valuable work, and very me- 
ful are the other Floras at  our disposal ; but, as a matter of 
course, such works do not aim at  giving the very detailed 
information hem required, the specialities from a cultural point 
of view attaching to the tree. The soils, climate, exposition, 
slope affected by it, its growth, longevity, usefulness arr a 
timber or  for other purposes, its enemies, method of propaga- 
tion either naturally o r  artificially, h., kc. 

All this mass of detailed information, which is quite neces- 
sary to render the Forest Officer really efficient, exists in 
the shape of accurate data in the heads of the many only, 
and not in that of any one person, even in the case of one 
kiud of tree. The facts are scattered here and there. The 
experience of one officer needs the confirmation of others. 
The tares have also to be eliminated from the wheat. A 
mass of evidence requires to be carefully sifted and tlieu 
condensed. 

We have, it cannot be doubted, a number of officers among 
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ua who take a very great interest in their profession; and 
indeed Forestry is in itself so attractive a science, that we can 
assume that moat of us we continually observing the phe- 
nomena attaching to the growth of the different species of 
trees and the reeulte of natural or artificial changes in the 
mass of a forest. Many of us have exceptional experience 
in the artificial re-production of some species, kc., t c .  

The Forest Department has now been working for many 
years, and a valuable fund of information of all kinde must 
therefore exist. I t  is true that it is much diffused, the 
knowlege is unequally distributed, being in the case of every 
one oficer more or less indefinite and lacking a more general 
confirmation. 

I t  is my proposition that this information, imperfect as i t  may 
be, be made use of to form a foundation for the more dob~e 
edifice which will necessarily follow upon a more extended 
experience in the future. Without such a foundation in the 
shape of a Manual of Sglvicnltuw in the hands of every oficer, 
any addition to our knowledge in the future must be very 
slow and often questionable, and hence a really sterling work 
on the subject almost impossible. We have not to deal here 
with a country like France or Gtermany with a doaen species 
of forest trees, pretty equally distributed over the whole 
country, but mith a huge continent, where both climate and 
vegetation differ widely, rendering it possible for one man 
to gather s complete knowledge of but a small number of its 
forest tree4 during a lifetime. 

It stands to reason that such' a Manual could never be 
compiled frola coutributions invited for the purpose to the 
Indian Forester. I n  the firvt place, i t  would take au endless 
time ; and in the second place, many observing oficers would 
be too bashful to bring their ideas before the public, some 
from a want of confidence in their theories; others from 
a lack of faith in their grammar. 

I would therefore suggest, in order to effect the purpose 
desired, that every Forest O5cer who nas, by a residence of 
two years or more in one district, familiarised himself mith 
the forest vegetation of those parts, be bound to furuish his 
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Conservator, upon beiug called to do so, with a memo. mu- 
taining his ideas on the subjects required of him. 

,411 memos. on the same subject would then be teparately 
filed by the Conservator and eent on to some officer who, 
from his experience in India and his possession of other 
attributes necessary for the purpose, would be the fittest 
penou to compare the intelligenoe before him, to sift it, to 
bring out in a compressed form all the useful information aud 
matters of interest, and to add to the summary of each subject 
such data of ageneral nature aa could not be expected from 
the contributors themselves, and thus gradually would the 
work be built up. 

Forms might be served out codaining the headings under 
which information would be required. This would prevent 
the discussion of supeduous matters on the part of the 
contributors and keep them from uselesa digressions. 

Not least of the advantages of the plan here proposed 
would be a true insight into the real worth of the different 
Forest Officenr, and a strong inducement to the indifferent 
to look about them more. 

Yours faithfully, 
FAGOT DE SAPIN. 

Iat July 1878. 

@be aiataba nab i ts  Beas. - 
(From the " A-can Agriculturirt.'") - 

TEE Catalpa (C. bignonioidea) is likely to receive much more 
atteution a t  the hands of tree plantera than heretofore. It is 

' 

etaentially a southern and south-western species, finding its 
northern limit in Southern Illinois and Indiana, but cultivated 
much farther northward. I n  exposod situations in northern loca- 
lities, the tree is not seen at  it8 best ; the head is oftan very 
irregular from injury in severe winters, or the breaking of the 
brooches by violent storms, and when naked is anything but an 
elegant object. When the abundant leaves appear, these defor- 
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mities are hidden, and the whole aspect is changed. The long 
petioled leaves, either opposite, or three in a whorl, are large, 
heart-shaped, downy on the uuder side, and of a peculiar 
shade of green. The flowers appear in June and July in 
large open pauicles, often a foot long, and are produced in 
such profusion that a specimen in full bloom is a most pleasing 
sight. The individual flowers are about an inch long, elon- 
gated bell-shaped, with a wavy 5-lobed border, and somewhat 
two-lipped ; they are white, and generally tinged with violet, 
and spotted within with yellow and purple dots. The flower 
are succeeded by long, slender, cylindrical pods, often a foot 
or more long, which hang until spring, and are so conspicuous, 
especially after the leaves have fallen, that in some localities 
the tree is known as the " Indian Bean?' The pod ia divided 
lengthwise by a partition, forming two cells, which contain 
numerous very flat seeds, having on each side a wing, which 
is much cut, and appears like a fringe. Boys often amuse 
tl~emselves with the pods as substitutes for cigars, the cottony 
wings to the seeds giving an abundant, and probably innocent, 
smoke. As an ornamental tree, the Catalpa, with many merits, 
has some faults. As already mentioned, its naked brauchee sre 
unsightly, and the leaves are among the latest to appear, while 
they drop with the very first frosts. I t s  bark, when mounded 
or cut in the spring, is said to emit a very offensive odour. 
The honey collected from its flowers is said to be poisonous, 
though we have seen no direct evidence upon this point. The 
name, Catalpa, is supposed to be derived from the Indians ; 
i t  was originally described by Walter as C. bignonioides, from 
the resemblance of its flowers to those of the Bignonia or 
Trumpet-creepers ; later botanists have called it C. cordifolia 
and C. syringcpfolia; but these, according to the rules, should 
give place to the older name. I t  belongs to the Bignonia 
Family. Our principal reason for briefly describing t l ~ e  
Catidpa, is on account of its economic importance. In  moet 
works on trees, its timber is briefly mentioned as 'claeting," 
though Mr. Artl~ur Bryant in his work gives more importance 
to this quality, stating that he is assured that posts "have 
stood for forty years without the appearance of dewy," and 
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ad- its cultivation "to a limited extant." Probably the 
earlieat advocate of the Catalpa was Gteneral Hamson (after- 
w d a  President), who, in an agricultural addrsrs at Oarthap, 
O., in 1835, advised farmers to cultivate it on account of ite 
great durability for posts, h. He, when Governor of what 
v u  then the North-West Territory, found Catalpa pickets. 
in the old French rtockade at V i n m e s ,  which were yet 
sound, though they must have been in place for a century 
or more. Later, Dr. Warder and others have given testimony 
aa to ita value. Mr. E. E. Barney, of Dayton, Ohio, has, 
an mentioned lsst month, done excellent service in collecting 
the scattered testimony as to the value of the timber of the 
Catalpa, adding to it important notes of hie own, and pre- 
renting the whole in a pamphlet. Xr.  Barne y calls attention 
to the fsct, first pointed out by Doctor Haines, of Dayton, that 
there are two varieties of the Catalpa ; one blooma two weeks 
earlier than the other, has larger floren, which are nearly 
pure white, with larger, longer, and fewer seed pods. Mr. 
Snel Foster, a well-known horticulturist of M u d n e ,  Iowa, 
haa aleo noticed this difference, and found the early-flowering 
form to endure a winter which killed the ordinary kind. He 
proposes to call this form '' t h  hardy,!' and the later blooming 
'' the common'' Oatalpa T h w  who contemplate tree-planting 
orill do well to procure the pamphlet referred to (which Mr. 
Barney generous1 y snppliee for two 3c. stamps), as we can here 
only briefly sum up the evidence there presented. The valu- 
able qualities of the tree are : ease of propagation; adapta- 
bility to various eoile; rapid growth ; freedom, no far as 

known, from the attacks of insecte, and the great value of its 
timber, especially aa to durability when exposed to the 
weather, or in contact with the earth. As to climate, Mr. 
Foster thinks that the common kind cannot be depended 
upon north of St. Louis, while the variety jnst mentioned haa 
endured the severest winters of Iowa and Illinoia without the 
leaat iujury. That a variety in the color of the flowers, 
leaves, or fruit of a plant is often accompanied by a 
difference in hardiness, and that some varieties are more hardy 
than the type, is well known to c u l t i v a ~ s ,  and is by 

L 
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no means peculiar to the Catalpa. The seeds are sown in 
spring in nursery rows, thinned to about a foot, and tram- 
planted when one or two years old, ae may be most convenient. 
In  the plantation they are set four feet apart each way; 
close planting is necessary to insure a straight, clean tmnk. 
I n  twelve years, each alternate row may be cut out for tele- 

' graph poles or fence-posts, and in abont twelve years more the 
remaining trees, in good soil, will make six railroad ti- each. 
Mr. Barney estimates that at the present prices, a plantation 
of Catalpa will make a return of #25 per acre for each year of 
the whole time that the trees occupy the ground Those who 
have only seen isolated and scraggy specimens can have 
little idea of the Catalpa aa a forest tree ; in favourable loca- 
lities i t  has reached a diameter of three and even four feet, 
with a clean trunk of 50 feet, without a branch. The trunk 
of this tree is preferred in the South-west for making dug- 
out canoes, aa they neither crack nor decay. The great 
durability of the timber seems to be well established, and 
several instances are cited in which posts set in the ground, 
or logs laying upon it, have been exposed from 70 to 100 
yeam .without perceptible decay. The great demand for the 
timber will be for railroad ties; for this use i t  should resist 
the crushing effect of great weight, aa well as decay, and 
should also be able to hold the spikes firmly ; so far aa tried, 
the Catalpa ties have proved, when tested side by side with 
ties of oak, perfectly satisfactory i n  these respects. One 
great advantage of the Catalpa over most other woods is the 
inappreciable amount of sap-wood, or "aap," as the immature, 
recently-formed outer layers of wood are popularly called. 
This, even in cedar and other trees, the heart-wood of which 
is durable, decays rapidly, but even small stakes of the 
Catalpa suffer no appreciable loss from this cause. Besides 
durability, Catalpa-wood possess beauty to a remarkable 
degree; its general color is a warm buff, the " silver grain" 
being straw-colored; it takes a fine polish, and is well suited 
to interior finishing and cabinet work. Mr. Barney, who is 
known at the West aa " the Veteran Car-Builder," sends ua 
specimens of the wood, cut in different directions, with one 
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s u r f e  polished ; one of these ia from the lower end of a 
bar-port that is known to have been in the ground for seventy- 
five years; and, though stained a little darker, is quite an 
mnnd as the others from trees cat last year. All present a 
beautiful polish. 



JJ, ~ X B V I E W S .  

THE number for APBIL opens with some more remarks about 
a Forest School at Edinburgh, which will perhaps be read by 
those who are not sick of the subject, and who would like still 
to hear a little more nonsense talked about the state of India. 

The notice about Dr. HoughYs circulars to collect information 
about Forestry in the United States is worth reading; it will 
not be s u p p o d  that this exhausts Dr. Hough's enquiry, or 
that he does not think it necessary to enquire what areas 

still exist covered with natural forest, and what are the means 
of export from them. 

There is a good article on Bark and Bark Stripping, which 
will be read with interest, although at present we have in India 
but little demand for the bark of our forest trees. 

The State of Nebraaka haa taken up the subject of tree- 
planting in a manner highly creditable to such a small State. 
During the year 1877 the writer thinks twenty-five millions 
of trees (other than fruit trees) have been planted. The popu- 
lation of this little State waa in 1860 only Z8,651; in 1870 it 
waa 122,993 and now is over 300,000. 

There appear to be no natural forests, as mention is made of 
the " treeless plains" of the West. The State has not long 
been admitted to the Union. They have a regular system of 
giving grants of land for timber growing along with each 
homestead taken; the terms are very favorable, and the 
cousequence is that they are largely availed of. 

. Dr. Oroumbie Bmwn continues his abstract of the opinions 
of the Continental foresters as to the combination of the 
in-door part of forest technical education with Univereities 
instead of having i t  in separate schools. The great majority 
were in favor of the former; but it seems not to be perceived 
by the advocates of the Edinburgh arboretum scheme, that this 
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has nothing whatever to do with the question ; and tbat the 
ede objection to the Edinburgh scheme is, that foreuty could 
not be taught. The students would have to go and see real 
f o m h  in France or (3ermany, and would need to learn the 
system and the language before they could understand it, 
unless Profe8801g expressly trained in those foreeta were ap- 
pointed to the school, and afterwards eent with the puplls 
to the spot. No one doubta that Mathematica, Chemistry, 
Botany and other fundamental sciences could be taught at an 
University as well as a t  a separate school ; the arguments of 
the minority in favor of schools ;re altogether special. When 
Continental foresters wish to see the indoor part of forestry 
studied at Universitiee, they know perfectly well tbat Railway 
communication places the beet foreota within uu~y reach, and 
tbere is no difEculty with I h  ae with us about a foreign 
language and a foreign system. 

I n  the MAX number notioe is given of Mr. ~ u t c k n ' s  
Beport8 on the Foreatry of Scotland. The report is contained 
in seven pages further on. I t  is nadentood, however, that a 
mom enlarged work is contemplated, the eristing report being 
in fact a resumti prepared within compnlsory limits for the 
Congress to be held in oonnection with the great Paris Exhi- 
bition. 

Notice is a h  taken of the Catalpa tree, about which we 
also have an article in our present number. 

We must quote the following remarke on Sequioia ( WelZingto- 
uiu gigadca), as the ideas commonly entertained regarding this 
tree m a r i o u e  and generally exaggerated. 

I' We are indebted to our eeteemed contributor and corres- 
pondent, Sir Bobert Chrietiaon, Bart., for the following vdu- 
able and intereeting notice of the world-wide famous Giant 
Treea of California. Sir Robert writen : "In varioua quartera, 
and once lately in the J o u d  of Powfry,* imperfect (and 
mmetime8 garbled) accounts have appeared regarding the 
Great Mammoth Vale !Cree6 of California. Recollecting mi- 
nutely the particularr of an original account of them in 1854, 
I have hunted it out, and vow send you a copy. The account 

Jonrnal of Bowdry, Vd. i, p 770. 
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is very particular, and bears the mark of careful observntion 
and accuracy. 

" The big trees (for there are 131 of them over ten feet of 
diameter, standing on the limits of a few acres) stand in 
Mammoth Tree Valley, about thirty miles north of Sonora, 
in Calaveras County. The Mammoth tree, which has been 
felled, was bored down with long augers, and took 4 men 22 
days to get it down. The stump stands about 6 feet above 
the level of the ground, and its top has been made level and 
smooth, which required 16 days' work. I measured it from 
the inside of the bark, and i t  measured 25 feet. I t  is per- 
fectly sound and clear to the heart. The bark, to the height 
of 52 feet, has been taken from the trunk in sectione, and sent 
to the Fair at New York." 
'' If the top half of the tree [its upper half aa it lien] were 

taken off, so & to make a level surface, a rtage-ooach with four 
homes might be driven on it, from the butt towards the tip, a 
distance of 166 feet, it being at this length 10 feet in diame 
ter. At the length of 280 feet i t  ia 4 feet in diameter. At 
this point it waa broken off in falling, and the top was broken 
into fragments so fine that I could not measure them ; but its 
height had been taken before it was felled, and set down at 
800 feet. It is called Arbor vite, but it is not fully decided 
to what variety it belongs. It is a little curious that no other 
trees of the same kind can be found less than 7 feet in diame- 
ter, and this tree is eetimated by a scientific gentleman from 
San Francisco to be 3,100 yeam old. 

<'There are many others still standing of the same kind which 
are monsters ; some even larger than this, but not sound. One, 
called Uncle Tom's Cabin, has a more commodious room in it 
than many miners' cabina. There are some large ones blown 
down, and one I must no: fail to describe. I t  was evidently de- 
cayed before it fell, and in its.fa11 broke off 60 feet from the roots. 
This part is hollow, and I cannot give you a better idea of its 
size than by telling you that I rode my horse through i t  from 

I lure no doubt thia WM the Wellington* bark whioh nu built up in the &ptd 
P h  at $deah.m, rsdwu barnt in the peat fLe them. I meuured the inbriar 
d found ~t I fwt in diameter.-B. C. 



ESTATES MANAGEMENT. 87 

end to end. At the end where it is broken off the shell is very 
thin, and as I sat on the horse I could not reach my hand to 
the inner surface over my head. But halfway through the 
shell was so much as three feet over my head, and more than 
that under the horae's feet, and here it waa necessary to lean 
forward. But this ia not the largest. There is another one 
blown down, wliich measures 110 feet in circumference and410 
feet in length. This too ia hollow, and if the hollow were 
enlarged a little it would make a very good ropewalk.'' 

[ Mr. Walter Bitchcock, as quoted by Mr. Johu Russell 
Bartlett in " Personal Narrative of Explorations and Incidents 
in Texas, New Mexioo, California, kc., 'mnnected with the Uni- 
ted S t a h  and Mexican Boundary Commiaeion in 1860-61-63 
and 53." London, 1854, ii., 22, Note.] 

We next commend to notice a careful paper,-Mr. Alfred 
Bnrrow'a papem always are good-about grasses and permanent 
pasture. Of course our Indian grasses are different altogether, 
bat a paper of t5ia kind is exceedingly instructive, and very 
soon the question of pasture lands will come upon us in the 
plains of North India, for the " commonJ' or waste land ie now 
rapidly becoming a thing of the past, aa people will soon 
have to look eleewhere than to a kind nature and a paternal 
government, to find pazing for them on large areas of waate 
land, which once indeed lay idle eave for the grazing, but now 
are daily coming into demand for forest crops and timber 
plantations. 

The continuation of the 'c Technics of Forestry" this month 
contains some remarks (with sketches) on felling trees, which are 
in every way applicnble to this county and should be read. 

Then " comes my dream again,"-the British School of Fores- 
try, this time with a tremendous scheme of studies which can 

only be deecribed by the word (for which we crave pardon) 
"jumble." 

Throughout the whole course there ia no Forest wwk of any 
kind! I n  summer or autumn months there are what are called 
6 tonre of observation' to be made with or without a teacher. 
That is all. No work in surveying for foreet purposes; no 
practical discrimination of the area of forest according to 
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soil, growth, conditions; no valuation surrey; no pmctiual 
management work, nor study of existing working plans on 
the spot, (the student being required to All up blank forms, 
with figures obtained by hia own calculations and then aom- 
pare them with the existing sanctioned plane) not a word 
about forest rights, their aettlement and extinction, the regu- 
lation of their exercise, nothing about demarcation of forest, and 
the determinatio~ of the limit8 of areas having a specially 
protective character in mountain ranges, &. No doubt 
all this is usefully replaced by studies iu Sylviculture as 
applied in Belgium " to utilize wmte lands," and in India 

to secure desiderated 'good" to a course in conveyancing ( I )  
combined and tempered with dosea of Political Economy and 
Bandaging and Surgical appliances.* 

But the whole scheme shows such a perfect wnnt of method, 
snch a hopeless confusion of mind as to the parts into which 
the study of forestry naturally divides iteelf, snch inability to 
fix the relative places of direct forest teaching, and of the 
sciences which are ancillary to it, that further criticism wonld 
be mere waste of time. 

There is in this number an intereeting paper on the introduc- 
tion of foreign trees into Great Britain, and a notice of the 

Rain Tree." The Mitors appear not to have seen Professor 
Thistleton Dyer's note on the subject. 

Another report also appeafi on Oanada Foreate ; i t  is perhaps 
premature to speak positively on the subject, as the American 
raports are all preliminary : but we cannot help feeling in regard 
to a11 those reporta that they are too much from the nur- 
seryman and park tree planters' point of view. We hear nothing 
about the demarcation of large well-situated blocks of foreatr 
either of forest that still remains intact or of forest that has 
been abuaively treated and must now be restored: we hear 
nothing of placing those blocks under ayatematic treatment 
determining the real annual yield and organizing a service to look 
after their management. All these things seem not to be noticed 
in the hurry of iasuing circulars to nurserymen, charcoal 
burnera, and engine drivers, who no doubt will give many 

We by no mema depreciate tbi in ikwlf, it ia a moat ureful atudy. 
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valuable facta as to the requirements of thecountry iu regard to 
wood: but that should be only supplementary to the main 
work we have indicated, and which is apparently taken little 
or no notice of in the American reports. 

In  the JUNE number, the Editor gives a resume of the 
Reboisement work done in France. Since the forest law of 1860, 
119,000 acres has been either planted or turfed (these are all 
lands on mountain slopes and taken on hand, for protective 
purposes). The cost has been £ 206,805, of which rather more 
than half was contributed by the State. Then there are the 
works of reboiaement; to protect against inundations, of which 
72,000 acres have been completed at  a cost of £304,000. 

This number contains a number of articles which are of 
no interest to forestere in this country, but we are glad to see 
a carefully-compiled table of prices of timber, which if kept 
up will be viry valuable. 

The following extract regarding " Mesquit BeansJJ (is this 
the species (Prosopis pubescens) that hae been sent ?) will be 
found interesting :- 
" The author of the book named ' Two Thousand Miles on 

Horseback in Texas,' tells a wonderful story about the sub- 
terranean forests which he observed on the prairies lying near 
the River Conch in the western part of the State. ' Riding 
over these vast prairies,' thus the story m a ,  ' though you 
wi l l  see no trees, yet you will often see a little tender switch 
of the merquite, shooting a few feet above the ground. Now 
stop at  one of theae and strike at it8 root with a pickaxe-you 
will expect nothing but tender fibrous roots ; but instead of 
these the pick come8 in contact with a heavy aolid body. 
Surprised, you remove the covering of earth, and you find a 
living log ae thick aa a man's leg, extending you know not 
how far. Exploring further around the same shoot, you find 
many logs of the same size, and an infinite number of branches 
extending from them. Thus each little twig yields you from 
a quarter to a half cord of fuel mood, not equalled for that 
purpose by any other wood within my knowledge. Thus these 
treeless plains are filled with fuel, almost equal in supply to 
the  heaviest forests. These'ahoots do not increase in size, but 

L 
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after attaining a certain dimension, too mall  to be dreaded 
by an urchin, they either stand to that, or die and give 
their place to others. The branches of the large roota left in 
the ground speedily supply the loas by other roota as large aa 
thme away .' " 

6rebillta. 
IN " Orevillea" for March 1878, p. 117, is given a list of 

Fungi found on forest trees in India. Many of these were 
species of Peridermium; and have been described in the 
" FOILESTBB" at page 91 of Vol. 111. Besides these, however, a 
number of other species were collected by Mr. Gamble near 
Simla, and by Mr. Baden-Powell near Dalhousie, and sent to 
Dr. Gooke. A short account of these will be usefully re- 
corded in our columne. 

1. The Barberries about Simla, (B. aristatu and B. lyceum,) 
were last year found to have their leaves often attacked by a 
scarlet or orange-colonred fungus. This proved to be Bcidit#lr 
berberidis, Pers., the curious fungus, which, according to late 
inveetigrtione, can only be produced by the aeeistance of 
other flaws which are commonly known as blight' and which 
attack cereal crops. Mathieu says : '' I ts  eporea can only germi- 
nate on the leaves and stalks of grtusea, and especially cnlti- 
vated kinds, and germinating they give rise to new forms 
known by the n-e of blight, oiz., lot, Uredo l i d s ,  Pem., 
of which many generations successively appear during the 
whole summer; and 2ad, 'Pueainio graminu, Pers., whioh 
sucoeeda the Uredo, and whom single generation produces in ' 

ite turn eporea which, dispersed in apting, germinate on the 
young leaves of the Barberry and tben produce the form 
known as A?3cidiunr Berberidw.' " 

a. ~t Simla and Dalhoueie the Shrubby Willow (Solis 
slsgans, Wall.,) which ie eo common, was found in many 
places to have ite branches and leaves &tacked by an orange- 
yellow powdery f u n p .  Thie has been identified ae Lecythea 
salicina, Lev. 

3. The Poplam about Simla, ( P o p l w  ciliata, WalL,) were 
attacked by a cwioua fuague, which appeared like o white 
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chalky powder on the leaves. This proved to be Eysiphe 
MwLii, Lev. 

4. The leaves of Roses (Rosa macrophyUa, Wall.,) about 
Dalhoueie were attacked by a yellow fungus ~omewhat like 
Bcidiwn; the aame is very common this year both on Rosa 
nacrophylla and R. moschata : i t  is said to be Pkagmidium 
mucronatrm, Fr. 

5. A fungus brought from the Chor, from 11,000 ft. alti- 
tude, growing on leaves of Pruflw padus, was Polystigma 
fulotrm, D. C. 

6. One from the aame place, on leaves of Pyruacreina, 
* was determined to be a species of Erineum. 

A number of new kinds have been collected thib year and 
are being eent to Dr. Cooke ; some of them may prove to be 
injurious as the Peridermia undoubtedly are. For instance, P. 
Thonuoni, which has been extremely common this year on Abies 
Smithha,  appearing like bright orange tcr~sels at the ends of the 
small branches, attacks and kills not only the freshly-formed 
leaf buds, but also, in many cases, the whole of the small 
brntloh on which i t  grew, and which dies down to the large 
branch or atem. The collection of these specimens may be 
the beginning of a knowledge of one branch of the diseases 
of forest trees, but it is the other branch, viz., the investigation 
of deatrnetive insects, which would be  fa^ more interesting and 
more useful, did we know anything about it. 

A beginning wan made by Mr. B. Thompson in 1868, but 
since then nothing new hse been recorded. 

3 dntaIogue of tle $orest iErtes of tee MInitab States, bobit@ 
nsnaUg attain a eeigbt of sixteen bet or more, Nustratiw 
tle rollection sent to tbe &enten~\ial &@bitio~t at 
gQiIabtlg~i~, 1876. 

. OF the 38 pages which form this little book, no less than eight 
are devoted to coniferous treea, and three to cupulifem-a 
pretty gdod evidence that those two families play the greatest 
and most important part in the forest vegetation of the United 
States of America Dr. Vasey'a account is scarcely a list, 
however, of American forest trees ; ae it merely was published 
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as a catalogue to illustrate the collection of mood apecimene 
exhibited at the Philadelphia Exhibition in 1876. The collec- 
tion then exhibited had been got together by the united labours 
of a number of collectors in different parts, who cut and 
forwarded specimens to a central dep6t in Washington, much 
in the same way as was done in this country for the collections 
sent to the Exhibition at Paris. I n  Washington, as Dr. Vaaep 
describes it, moat of the logs were cut into two-foot lengths, 
and there again sawn down the middle and placed on the cut 
surface. Thus they could be exhibited, one half to show the 
appearance of the back, the other half that of the wood cut 
on a radial section, the section which shows the mottlinp 
and grain of the wood to the best advantage. In  the case of 
the large pieces of coniferous wood obtained from the giants 
of the Californian Coast, large wedge-shaped sections were 
exhibited, the preparation of which cost a large amount of 
toil and expeuse. The number of apecies described reaches 419; 
though wood specimens of all were not procurable for exhibi- 
tion. Dr. Vaeey says that " this catalogue presents, with 
great acouracy, our present knowledge of the trees of the 
United States." The number of Indian trees of large size 
only which have been got together for exhibition this year far 
exceed the number in America, and had we to count all that 
are known from the different Forest Floras, we should have a 
number of species of quite four or five times the number given 
in the American list. And yet in varied climate, British India 
and the United States may well be compared, for like the Indian 
Flora which has every range from the tropical forest of Malabar 
and Tenasserim to the stunted growth of Laherel and Spiti- 
from the desert regions' of Sindh and Rajpootana to the fertile 
plains of Bengal and Pegu-that of the United States rangee 
from the hot swamps of Florida to the cold mountain rangee 
of Columbia and Oregon ; and from the cultivated valleys of 
New England to tlie prairies of Texas and New Mexico. Dr. 
Vasey gives little or no descriptive account of the different 
timbers, his atatements being mostly limited to a brief statement 
of the size and appearance of the tree and the colour and 
hardness of the  wood. Among the specimens described, we 
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~cogu ize  numerous conifers which we have seen introduced 
into Britain and many others of which we have read. Perhapa 
the most valuable of the coniferous trees described is the Juni- 
p m  Virginians or Red Cedar, of which the variety Bermu, 
diana, found in the forests of Florida, givea the cedar, of which 
lead pencils are made. T l ~ e  ' Arbor Vitae,' (Thuja gigantea,) 
of Oregon has a eoft, smooth, and durable timber used for 
building, aud is said occasionally to reach 200 feet in height 
with a diameter of 10 to 15 feet. The Pinus rtrobw, chiefly 
known in Europe an tbe ' veymouth Pine,' a tree nearly re- 
sembling our Indian Pinus excelea, is said to be very valuable 
on account of its wood, and to be ' the source of much of the 
ti&r brought from the Northern States.' The Walnuts (Jug- 
lans nigra and cinerea) and the Hickories (Cayo sp. sp.) have 
all valuable woo& aa might be expected from members of the 
Walnut family. The American Olive (Oleo americana) is said 
to have a wood impossible to split, and hence to be popularly 
called 'Devilwood.' Much has lately been heard of the 
Catalpa (C. bignonioides,) the wood of which is said to be light, 
of a fine texture, polishing well, and very durable. We are 
rather surprised to learn from page 15, the description of the 
Mangrove tree, that i t  forms impenetrable thickets like the 
B a q a n  tree of lndiu : but i t  was probably a slip. The Mesquit 
Bean (Prosopis glandulosa) and Screw Bean (P. pubescens) have 
lately been much grown in India. The former is said to have 
a hard, dark-brown wood resembling mahogany, while both 
have pods which are useful as fodder. Of the numerous other 
trees mentioned little need be said, except that among them 
are many of great interest. The catalogue should be useful 
ae a kind of index to the popular names of American trees, 
and for giving many hints as to what trees would be most 
useful for introduction, either for use or for ornament. 
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il)rqarntion of %amboo fibrr £OX il)npcrSPaIiin~. - 
TO THE EDITOB OF THE '' INDIAN POBESTEB." 

DEAB SIB,-I wan somewhat astonished to see in your last 
issue a letter from Mr. Routledge, the well known pioneer 
of Bamboo Paper, criticising a report of mine on the prepa- 
ration of Bamboo Fibre, which was printed in your issue of 
July 1877. I was aa much astonished as I should be if a 
man told me he had used a steam hammer to crush a fly. 
Mr. Routledge has evidently over-estimated the importance of 
the Moharli experiment, and misunderstood its object, which I 
will now, with your permission, proceed to explain to him. 

We had all af us heard and read a good deal about the 
suitability of Bamboo Fibre for the manufacture of paper; 
we at  once recognised the superiority of this scheme over that 
other one of mingling the cast-off rage of ill-clad natives with old 
and equally ueelesa cntcherry records. We were assured that 
we could prepare the fibre with comparative ease out in ' the 
jungles, and that the chief poiut waa to choose the young 
shoots at the proper time, neither too young, nor too old. 
So we determined to prepare some Bamboo Fibre. W e  limited 
ourselves to this, for with our accustomed modesty we came to 
the conclusion that we scarcely knew enough about it to turn 
out actual paper. Starting then with the sole object of ex- 
tracting fibre from Bamboos, three courses were open to us; we 
could have set a lot of men to beat out the young stems with 
sticks : this is a method nsed in jails for aloe and other fibres, 
aud is excellent in results, if slow in procedure. This method 
would have taken too long, so we had to give it up ; or we 
could have adopted the plan nsed by the Brinjarae of Central 
India iu the preparation of fibre from the root of Butea 
frondoea ; they chew i t  in their mouths, and the result is a 
beautiful fibre and pearly white teeth. The population of the 
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Moharli forest mas not at that time sufficiently dense, nor were 
their teeth sufficiently good to warrant our adopting this me- 
thod, and i t  had to be given up with reluctance. The third 
course waa the one we eventually took. I t  is a great couutry 
for sngar cultivation, and at certain times of the year sugar- 
mills are at a discount. We had previously noticed the resem- 
blance between the orushed stems of the sugarcane and the 
specimens of 'rolled Bamboo sent by Mr. Routledge for our 
guidance. So we set up our sngar mill, and went to work in 
the moat approved method of sugarcane crushers ; the only 
difference was that we threw away the juice, and boiled the 
stems, which, of course, is just the reverse of what the sugar 
men do, and our fame was great in the land. People came from 
far and near to see what the Sahib were up to, and wondered 
whether i t  wae true that the Bamboos from 350 square miles 
of forest were really going to be manufactured into paper. 
But, as already explained, that was not our object; otherwise 
the a5 bags of fibre produced wonld not have been consigned 
to oblivion, but, in part at least, would have been sent to Eng- 
land for Mr. Routledge to convert into paper. 

The Moharli experiment proved conclueively that i t  would 
not pay to utiliae the country sugar-mill for the manufacture 
of Bamboo Fibre ; i t  did not prove, and did not attempt to 
prove, that with an improved rolling and ornehing mill (with, 
let us hope, a stronger shaft than they seem to have had in 
Burma, and other requisite appliances,) the enormous and in- 
creasing quantity of spare Bamboos in that forest could not 
be utilised for the manufacture of paper stock. The fatal 
drawback will always be found in the unhealthy character of 
the Chanda junglee in October and November, the time pro- 
posed by Mr. Routledge for cutting the young Bamboo shoots. 

I t  seems to me weless to answer Mr. Routledge's criticisms, 
though it would be easy to do so ; he has evidently not ander- 
stood the object of the experiment which, as far as it went and 
as far as i t  intended to go, was successful. 

I remain, DEAB SIR, 
. Yours truly, 

A. SYYTHIIB. 



Exfractfrom the Proceedings of the Government of India in the 
Department of Revenue, Agriculture and Commerce. 

(Report by Dr. G. BIRDWOOD, dated 20th May 1878.) 

The Pitkcolobium Saman, under its more familiar names of 
Inga and Mimosa, will be recognized by all Anglo-Indiana 
as a congener of Inga bigemina, a native of India, and I n g a  
dulcis ( Vilayati chintz), and Inga hmnatoxylon, the Logwood 
tree, both of which have become thoroughly naturalized in 
India. 

The Pithecolobium Saman is evidently an invaluable econo- 
mio tree, and is likely to flourish luxuriantly everywhere 
above the Western Ghauts [Baloghdt and Bfawuls of the 
Deccan] ; on the Coromandel Coast and across Central India 
from the mouth of the Nerbudda to the deltas of the Maha- 
nuddy and Oodavari ; in  the Lower and North-West Provin- 
ces, and westward of the latter along the aoutheru slopes of 
the Himalayan to the confines of Afghanistan. I t  is less 
likely to flourish on the table land of Myeore, in the Bhima 
and Sine Tarai, in Rajpootana and Scinde ; although i t  might 
be tried on the banks of the Indus. The seeds should be aent 
by the next mail so as to reach Bombay just after the burst of 
the monsoon. 

Bistnbutios of dimber B$etimeae. 
Resolution of the Government of India.-In the Circular from 

this Department, No. 8F., dated the 39th January last, 
enquiry was made from the local Governments and Adminis- 
trations under the Government of India, as well as from the 
Governments of Madras and Bombay, whether they desired 
that collections of correctly-named specimens made from the 
pieces which had been sent to the Inspector-General of Forests 
for the Paris Exhibition should be deposited in the ofices of 
the Conservators of Forests, and suggesting that Conservators 
might be permitted to communicate their wishes on the subject 
direct to the Inspector-General of Forests. 



2. The Inspector-General of Foreata reports that in reply 
to that Circular lettera were received from the Conservators in 
the Madras Preaidenoy, the Northern and Southern Divisions 
of the Bombay Presidency, in Bengal, the Central Provinces 
and British Burmah, and from the Deputy Con8erratora in 
Aseam andlserar, anking for such collections for their office 
muoenms. Tbe Conservators in Ondh and Sindh, in stating 
that their o h  accommodation waa not snfficiently large to hold 
such a collection, asked that the specimens might be sent and 
deposited in the muaeum at Lucknow, and the Frere Hall at 
Kurrachee, respectively, until such time as sufficient accommo- 
dation becwme available; the Government of the Punjab de- 
sired that the collection for that province should be sent to the 
Lahore museum ; the Conmrvator of Forests in the North- 
Western Provinoer represented that hie o5ce did not p m  
rdicient accommodation, and asked that a collection might 
be deposited at Dehra Doon at the propoeed Fore~t School: 
These snggestions were 'bcted upon, and collections were pre- 
pared and despatched accordingly. 

3. The Conservator of Foresk in Mysore p ropod  to keep 
the collection packed up until such time aa he could find space 
for i t  in hie offioe. But as the retention of such specimens 
packed up in boxes at Baagalore would rwult in their partial 
destruction, it wae decided not to send any collection to 
Mysore. 

4 The whole of the speaimena sent were marked, in the 
manner described at pagee 4 and 5 of the Catalogue of the 
foremt collections sent to the Paris Exhibition of 1878, with a 
letter and serial number; and in most came the ayatematic 
name was also atamped upon the piece. The Inspector-General 
of Forests reports that any alteration which may hereafter be 
made in the systematic name of any specimen will be reoordd 
in a manual of the stru$me, qualities, and distribution of 
Indian timbers, now under preparation. 

5. Tbe collections were despatched from Caloutta early in 
April, and the numbera sent to the different provinces were aa 
follows :- 



DISTBIBUTION OF TIMBEB SPECIMENS. 

Bengal ... ... ... ... 877 pieces. ... ... .. Punjab ... ... 860 
Madras ... ... ... ... 783 .. ... .. h e a m  ... ..a ..a 780 ... ,. ... Berar ... .,. 676 ... .. Central Provinces ... ... 674 
British Burma- ... .. Bangoon ... ... 680 ... ,. Moulmeim ... ... 646 

... .. Ondh ... ... ... 669 
'Bombay- ... .. Southern Division ... ... 694 ... .. Sindh ... ... ... 664 

N o r t h  Dioia'on ... ... ... 493 .. 
6. In  distributing the collections, i t  was arranged that, as 

far as possible, each province should have specimens of its own 
contributions, as well as of those from the neighbowing pro- 
vinces. 

7. In  addition to these collections, 517 polished specimens, 
with the systematic names painted' on them, were eent to 
Dehra Doon for the Forest ~ i h o o l ,  and a complete set of all 
pieces now in nee for the preparation of the manual adverted 
to, will also- be eent to Dehra Doon, when no longer required 
for that purpose. 

8. I n  the preparation of these collections, as well as of 
those sent to the Paris Exhibition, the Indian Museum in Lon- 
don, the Museum of Economic Botany at the Royal Gardens, 
Kew, and to other institutions in Europe and North America, 
the Inspector-General of Forests received valuable assistance 
from the authorities of the Government Dockyard at  Kidder- 
pore, and the Agenta of the British India Steam Navigation 
Company. As an acknowledgment of this assistance, small 
collections of 66 and 70 kinds, respectively, of earefully-pre- 
pared pieces of the chief Indian timbers, were sent to the 
Superintendent of Marine, Eastern Division, and to Messrs. 
Mackinnon, Mackenzie and Company. I n  addition to these, 
100 pieces, representing the principal timbers of Bengal, 
Asaam, and Burma, were deposited at the Economic Museum 
of Calcutta, to which institution was also sent a collection of 
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fibres and other forest produce. A small collection of timbers 
has been deposited at the. office of the Inspector-General of 
Foresta in Calcutta. 

9. The collections sent to Conservators' offices and to the 
Forest School at Dehra Doon are chiefly intended to facilitate 
the study by Forest officers of the structure and qualities of 
Indian timbera. The Governor-General in Council trusts 
that these mllections will be systematically arranged and care- 
fully preserved. They should be unpacked on receipt, and dne 
eue and attention shodd be devoted to them so as to main- 
tain them in good order. 

10. The acknowledgments of the Government of India are 
due to the InspectolcGeneral of Forests, and to those associated 
with him in the collection and distribution of tbese forest 
rpecimens, for the care a d  completeness with whiah the work 
has been carried out. 

D r a ~  SIB,-I see from the Yarch number of the report of 
the Proceeding8 of the G a t i c  Society of Bengal, that in the 
lbt of woods prepared for exhibition in Paris and elsewhere, 
Sd appears in the s m n d  class amongst " wood8 mostly durable, 
many very handsome, but all exceedingly hard and heavy, 
difficult to work, and expensive in carriage. The number of 
the woods which may be placed under this class is very large, 
and if there were a demand for them, their number might be 
increased indefinitely, but there is no demand, and it is not 
Iikely to spring up." 
In the Burki Civil Engineering Treatise, in the chapter on 

Timber, where there is a description of 126 of the best known 
Indian speciee of timber trees, SAl is described as follows :- 

"The SB1 furnishes the best and the most extensively-used 
timber in Northern India, and is unquestionably the most use- 
fnl known Indian timber for engineering purposes." 
5111 ie also not a very heavy wood; ite specific gravity is 

given in Balfour's Indian " Timber Trees," page 88, amongst a 



number of Cuttack timbcis ae 1,000, or the =me as that of 
water, and well-seaaoned SIU rod frequently floata in water. 

I t r i d  an experiment with seasoned and partly seaaoned 3U 
smntling, St' xW, and foand that the better-seasoned wood 
floated and that of sir piem taken up at ha?ard four floated and 
two sunk. 

As we are accustomed in A m m  and Bengal to regard Sbl 
as the equivalent of the European Oak, I wish to raise a plea 
for its poeition in the fimt class of Indian trees, and aa above 
Sissa and Bladtwood, both of which are carpenters' rather 
than builders' timber, and in France would be classed an 

h i s  de travail,' as oppased to ' bois de servioe.' 
In Lower Assam the trade in SLLl timber hm been established 

for peam, and exports to plsces in Lower Bengal have been very 
large. A few yeare ago, over 800,000 l o p  were exported 
annually from the Goalpara district alone, and laat year, in 
spite of the denudation of the forests of mature timber, over 
335,000 l o p  were exported. The quality is, however, very 
inferior now-adays, nearly every log containing sapwood. 

Most of the timber exported used to be in the form of 
dhum, short l o p  6 to 7 feet in length, and farmerly exceeding 

feet in girth, and entirely h c a r t d  ; but now frequently 
bf a less girth than 3 fket, and containing a laqp quantity of 
bapwood, which in Sbl timber is very worthlese. 

DAums are aawn up for planks forboat-building, and in 
consequence of the inferior quality, boafa formerly lasting 
20 to 30 years now only last 2 or 3 years without repairs. 

Hundreds of thea hate, which are built with smooth sides, 
not in clinker fashion, pass every day up and down the Brnb- 
maputra River, carrying down country produce, jute, cotton, 
mustard seed, and timber, ma bringing up to h m  rice, salt, 
lime, and manufactured goods. They have frequently a bnrden 
of from 700 to 1,000 maunde. SB1 timber, of a girth too 
small for boat-building, ie cat into rounded house-posts, which 
are classed according to their length and quality, and se timber 
suitable for dhum becomes scarce, the export of thebe house- 
poets inareases, not B tree, in the immense private foreate in the 
district, of a girth exceeding % 6" being spared. As to the 
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value of SAI timber, in 1876 Ra. 19 a pair was paid fbr 
one lot of about one hundred dhum h m  the Qaro hills, and 
I ham heud that tu much u fi. 40 a pair wae paid last year 
for one lot. 
Tho averap girth of the beat cUvnu now rarely e x c d a  four 

feet, and so expensive is good SU timber, that t d  p t s  and 
mcantling w t i n g  Be. 2-12 per cubia foat landed at Dhubri are 
being imported from Calclltta. The other timbers used for 
boatbuilding are Sama, (A*tocatpus chpkulio) ,  and Titta 
Sappa (Miolblia champam), both of which are reckoned as 
e q d  b SPl, but they are very scarce, and the quantity of 
timber exported is immiderable. 

Jarnl, or Ajbar, (' hya-ia regina,') spoken of in the 
Burki lkeatireI ur d o n e d  in Burma to be wcond to teak, 
and in great requeat for all purpea,  m .Iso brou~ht to market. 
It is an eicellent wood when ~ w n  op into ~c.atlbg, both 
under water and ibr interior work, bat baing very liable to 
aplit when exposed to run. It only reUs at Ra. 6 to 8 a pair of 
&mu, although the girth of those bmaght to the market is 
tram four to eight fbat. 

Sissu wood is an yet unknown in the timber markets of the 
district, although there. are foreate of Simu in the Duars ; and 
S1U is even used for cart wheels, for which purpose it is inferior 
to S k u .  With t b  fack before them, I learn .your readera 
to judge w.hether a 1  should not rank amonget ?by , . first-. :: . . of Indian timbers. . . - ... .. . . . . . . -. . . . . .'qr*.R;'P, .; -.:! 

Sotb of Beb areas from ~ i t e s n h n b ,  
M a  HILL, the Superintendent d the Botanic Gardens at 

Brisbane, Queensland, has lately sent seed of a new speciea 
of Ebcalyptus not yet named, recently diacovmd in tropical 
Queeneland. He aays it ia most likely to become of oonai- 
derable commercial valne, M, in  addition to t4e timber which 
is good and durable, the leaves upon didillation yield a fr& 
grant verbena-scented essential oil, excellent for perfumery. 
It appeam that the quantity of oil is Pleo very large, Mr. 
Starger, the Government Chemist at Brisbane, having obtained 
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3 ttjs. of oil from 112 Bs. of leaves. Mr. Hill at the same 
time sent seed of Arawaria Bidwilli, a noble tree inhabiting 
the scrubs between the Brisbane and Burnett Ltivers. It 
grows thickly over a portion of county in the 27th parallel 
in extent about thirty miles long by twelve broad, and hm 
a singular appearance, the trunk being quite straight, the 
bark thick and smooth, and the branches produced in whorls 
of six, seven, or eight. These branches are horizontal, in- 
flexed, and ascending at the extremitiee. From the style of 
growth, singular foliage, and peculiar fresh colour when sur- 
rounded with trew of a different habit and greyish tint, i t  
produces a fine effect from the striking contrast presented 
by ite rigid growth and fresh green lance-ahaped leaves. The 
timber is also not only very strong and durable, but it is full 
of beautiful veins, m d  capable of being polished and worked 
with the greatest facility. The cones produced on the extreme 
upper branches are large, measuring 10 to 12 inches in length, 
and 10 inches in diameter. To ensure success the seeds of 
Armrearia should be aown with the small end downwards. 
These eeeda are now bein; tried in different localities in the 
Punjab. 

Qe gaobab &rtt in south auu@B. 

.. . TO TEE EDITOR OF THE " INDIAN FORIEBTIER;~ - . .  . . - : .  . - - .  
: Ihii ~ii.i;lM.. Wilmn, the Settlement Officer of Guqaon, 

.- . - . - h*p6i&itted.me to send yon the following letter, showing . - .  . . _ . - .  .. _.. . - 
that'a specimen of the Baobab tree, (Adamon& digitata), exists 
in this province. 

The tree wse introduced into India from Tropical Africa 
(where i t  is indigenous) by Arab traders. Individual specimens 
have found their wny se far north se Ajmir and the North-West 
Provinces. I n  Ajmir i t  is also called the rr KalpbrikshJJ or 
" Wishing tree?, 

It ia not unfrequently that seeds of uncommon trees are 
transported by fakira, h. Those planted near wells, or 
under favorable circumstances, survive and become surround- 
ed with popular legends and superstitions. I t  is not long 
ago that the late lamented Deputy Commissioner of Rohtak 
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sent me a specimen of a tree which had been raised from 
a single seed, brought by a fakir, and which had been 
carefully tended, and had grown into a fine trea. As the 
people of the district were unfamiliar with it8 yellow ilowers 
and long pods, they soon told many strange storiea about it. 
I t  turned ont to be the ' Amnltb' (Cossiajistula.) 

Youm sincerely, 
June 26th, 1878. B. H. BADBN-POWELL. 

D r a a  SIB,-It may interest you to hear of a strange tree 
we came across the other day (if you have not heard of i t  
before). It was pointed out to na in a field near Tilpat in this 
tahsil, one of the five "pats" or " p~curthaa'~ (m) of the 
old Pdndava Princes. The people say that there is no other 
tree of the same kind in the whole of Hinduatan, and cannot 
tell its specific name. They call it kalapbirohh (-) 
the Wishing tree, and say that some 4,000 years ago when 
Kairo, one of the Pand Princes, conquered the country, he gave 
a great feast (jag kad) to all the people ronnd and planted 
this tree which he had brought with him an well cur the 
bdirenu ( 6 1 ,  the Wishing-cow. 80 long cur the cow 

Y 

remained with the tree, the latter had this property that any 
wish formed under i t  waa sure to be fulfilled. But now that 
the cow has gone back to heaven, the tree haa lost its power, 
though it retains its former name. 

I am not botanist enough to venture a guesa aa to what 
the tree is. I t  stands about seventy or eighty feet high, and 
at a height of three feet from the gronnd meaaures twenty-two 
feet round the trunk, which tapera elowly to the height 
of fifty feet, and then suddenly spreads out into r number of 
branches. The bark is peouliar, being indented with hollows 
which are said by the people to be the foot-marks of an 
elephant, a horse, a man, &c. I enclose one of the few leaves 
which had escaped the frost, and send a specimen of the fruit 
separately. I should like much to know what the tree is. 

Youra faithfully, 
(3. WILSON, 

A. S. 0. 
IN CAMP BALAB~ARE, DOLHI, 18th Januay 1878. 



A communication (published in Nature for May 2nd, 1878j 
has been made to Professor Tyndall from &me, regarding the 
effect of a kind of mortar on pine wood. 

For many yeare paet chestnut was the wood chiefly used in 
buildings at Borne, but latterly, pine brought via Venice from 
the ~alomite' Alps has been employed. I t  was found that the 
ends of beams of this pine, when imbedded in walle, very soon 
decayed and gave way. This was remarkable, because in 
Veuice itself beams of the same pine and in the same position8 
in the buildings had been known to last for centnriee. At 
last, a scaffolding pole of pine was discovered ; it was buried 
four feet in the ground, and round the base lay a heap of 
"PozzolanaJJ mortar. It was found that the buried part 
of the pole was perfectly' sound, while the portion in con- 
tact with the mortars was completely rotten. Poztolana 
mortar is a mortar in which Pozzolana, ' a volcanic earth,' 
is used instead of sand. 

-- 
Srg-Can any of your correspondents enlighteu me aa to 

the caule of the change in color effected by rteeping oak 
boards in Lime water? The lime water is prepared ae us& 
by pouring water on quick lime, and when the aediment 
hsa settled, carefully pouring off the clear liquid into a 
clean vessel; a pisee of light oak woqd, floated i n  this, or 
rubbed with it repeatedly, becomes a good brown colonr, and, 
when finished with French polish, baa a moat beautiful ap- 
pewanoe of old oak, the t( grain" being brought out. 

This must be due to some chemical change, as the lime 
water is itself clear and colorlers. 

While on this rubject some of your readera may be in- 
terested to know that our deodsr wood assumes beautifa1 tints 
of brown and purple (the grain being prominently brought 
out) when treated with diluted sulphuric acid, it is desirable 



that the wood should be planed and finished and perfectly clean. . 

Pure acid sl~ould be obtained, and diluted with three times, 
four times (or more) the quantity of water, testing the result 
of the different strengths, on a piece of clean board, before 
rpplyiug i t  to the object in haud. When the right shade 
hss been obtained, the surface may be well washed with water. 
The textare of the wood is not injured. I have a case of 
deodar atained in thia way and French polished (all other 
varnishes for furniture are simply abominable), and it is of 
the most pleasing rose-wood color. 

J. K. 

Qe $orest$ of Cgprus. 
Tas central part of the island is occupied by a chain 

of volcanic mountains which contain a certain proportion 
of fozwt, wLose area may be estimated at  %00,000 hectares, 
bdf of which is high forest and the remainder rcrub jungle 
md old forest in a ruined condition. 

The Island of Cyprua, one of the most fertile of the 
islands composing the Greek Archipelago, was, before its 
conquest by Turkey, remarkable for its richness and for the 
density of its population.. We know that in ancient times 
it must have been admirably eudowed with forest vegetation 
since the powerful navy of the Phoeniciar~s drew from i t  
the greater part of tlie timber it required for the con- 
rtrnctiou of its innumerable ships. I t  wns also equally 
renoraed for the superior qriality of the resin i t  produced. 

But now, oak is no longer found, and all that remains of 
the old foreek ia composed of Aleppo Pines (Pinw hale- 
p w ~ ,  a few 'Lricio' in blocks, which, however, are but thinly 
peopled. 

The impoverishme3t of these forests does not date from 
a very dirtant period, and it may be admitted that in the 
last twenty years the wooded area has decreased by a third, 
md  the amount of material by half, while number of 
trees may be seen lying on the ground in the place where they 
acre felled. 

N 
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Witli the object of preventing the increase of denudation 
the Turkish Government has forbidden the export of timber, 
and the fellinga have been reduced to the quantity necessary 
for local consumption in building and mauufacturing timber 
and firewood. -' 

Now this last is very abundantly used; ten factories alone 
use up for their engines from 15 to %0,000 stires ; and the 
cutting of this amount ie ruinous to the forests, through the 
firewood being chiefly cut in the portions of the forests 
nearest to the mills. 

The manufacture of tar, of which about 2,300 hundred- 
weight are yearly produced, does even still more damage 
to the forests. I t  has been proposed to put up to auction 
tlie right of extracting resin in the pine forests of Cyprus 
which might produce 40 to 50,000 hundred weights of reain, 
but without result. 

Attempts have been made to reboise the low and un- 
healthy parts of the island with Eucalyptus, but we have not 
yet heard with what result. 

Translation from the ' Fordts de 1' Empire Ottomane' in 
the ' Rdvue des E m  at Forle' for November 1877, p. 471. 

sperics o f  arosogis. 
ON different occasions, during the last two years' consignment 

of two or three species of ' pro so pi^', called ' Mesquit' Bean, 
have been sent out to India for experiment by the Secretary of 
State. One species, the P. pubescens, has a small pod extremely 
twisted in a peculiar way; another, P. glandulosa, ha8 a 
straight pod, and both species are used in America as fodder 
for cattle and horses. The seeds received were distributed to 
officers in different provinces for sowing and trial, and among 
the reports received about them is the follo\ving from the 
Superintendent of the Horticultural Garden, Lucknow, who 
says :- 

The parcel of seed of Mesquit Bean (Prosopis pubercens), 
dated May 29th, was found, when opened, to contain a large 
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number of seeds injured and destroyed by insects. Theee 
were picked out and thrown away, and the remaining good 
aeede were eown in light soil in pots, July 23rd, 1877. 

In  from three to four days most of the seeds germinated, 
and wheu about two inches high were .transplanted aingly 
into small pota. They maintained a slow eteady growth till 
the middle of October, at which time they were four to six 
inches high, when the cold weather growth ceased, and the 
plants shed their leaves. Towards the end of February, they 
again came into leaf, ne the temperature increaeed, and are 
now making new growth. I must not omit to state that the 
plants were constantly kept either in the shade of trees or a 
chick house, so that their ability to stand frost has not been 
tested. There is, however, I consider, every probability of 
the plant being found to thrive in this part of India, although 
a climate with a higher winter temperature would probably be 
more suited to it. 

At the same time as the above, a small sowing was made 
in a bed shaded by mango trees. This also germinated well ; 
the plants made more progress than those in pots, which is 
accounted for by their receiviug nb check through transplant- 
ing. A second sowing was made in October 1877, also in 
pots; the seeds did not germiuate so quickly as in the pre- 
vious sowings, but still quite satisfactorily, and a good number 
of plants have been raised, which are now about two inches 
high. 

The number of plants now in stock are :- 
1st Sowing in pote ... ... 1,000 
1st Sowing in bed ... .... 180 
2nd Sowing in pota ... ... 490 - 

Total ... 1,670 - 



aonsieur gert's Visit to 81tbia. 

Ova waders will be sorry to hear that the French OBcer, 
M. Bert, who has been for a short time in Indiaon hie way 
to examine the forests of Cochin-China, has, owing to slight 
illness, decided not to continue liis travels in India at  present 
bat to proceed to Java and Siam, and if posrible, during next 
cold weather, to visit the forests of British Burma. It is 
much to be regretted that lie arrived a t  so nnfaroraLle a 
mason in India, as beyond portions of the Da rjeeling forests 
and the Del~ra Doon lie has bee11 able to see very little of our 
forerta and systems of mnnagement. 



1.-GAZETTE OF INDIA- 
The 2let M g  1878.-No. 531F.-dfr. T. H. Rynolds, 

Assistant Conservator of Forests of the 1st Grade, 
attached to the Forest Survey Branch, is granted 
privilege leave of absence for three months, with effect 
from the 15th instant, or any subeequent date on which 
he may avail himself of it. 

No. 533F.-The Governor-General in Council has been 
pleased to appoint Hr. G. F. Taylor, Assistnnt Patrol 
in the Inland Customs Department, to officiate .on 
probation as a Sub-Assistant Conservator of Forests, 
with effect from the 25th April 1878, the date on which 
he joined his appointment. 

Jlr. 3 a y b  is posted to the Ceutrnl Provinces. 
No. 536F.-The Governor-General in Council has been 

pleased to appoint Afr. J .  C. Mutray, an Assistant 
Surveyor of the 4th Grade in the Topographical Sur- 
vey Department, to officiate on probation as a Sub- 
h i a t a n t  Conaervator of Forests, with effect from 
the 25th April 1878, the dnte on which he joined his 
appointment. 

Mr. Murray is posted to the Forest Survey Branch. 
The 1st June 1878.-No. 562F.-Mr. J. Ahrmon, De- 

puty Conservator of Forests of the 3rd Grade in 
British Burma, availed himself of the subsidiary leave 
granted to him in Notification No. 351F, dated the 
14th March last, on the 26th April 1878, and, iu 
addition to the thirty days allowed him in that notifi- 
cation, ie granted an extension of four daysJ leave, mz., 
to the 29th May 1878. 

The 3rd June 1878.-No. 567F.-The Governor-General 
in Conucil has been pleased to appoint bir. B. A. 
Xebacir to officiate on probation as n Sul-AssistanL 
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Conservator of Forests, with effect from the 11th 
May 1878, the date on which .he joined his appoint 
ment. 

Mr. &becA is posted to Oudh. 
TAe 21st June 1878.-No. 623F.-The Governor-General 

in Council is pleased to make the following promotions 
in the Forest Department of British Burma with effect 
from the 26th April 1878 :- 

Mr. J. W. Oliver, Assistant Conservator of Foresta 
of the 2nd Grade, and officiating as an Assistant 
Conservator of the l e t  Grade, to o5ciate as a Deputy 
Conservator of Forests of the 3rd Grade. 

B r .  J. Nisbetl, Assistant Conservator of Forests of the 
2ud Grade, to officiate as an Aesistant Conservator of 
Forests of the 1st Grnde. 

~ . - C A L C U ~ A  G A Z ~ B -  
Tlie 13th June 1878.-Mr. J. C. Mc Donell, Deputy Con- 

servator of Foreate, Darjeeling Division, resumed charge 
of his duties on the forenoou of the 19th ultimo on 
his return from the leave granted to him undk orders, 
dated the 16th idem. 

~.-NOETH-WESTE~N PE~VINCES GAZETTE- 
The 30th May 1878-No. 114A.-Mr. S. E. filmot, 

Assistant Conservator of Forests, 2nd Grade, Bahraich 
and Gonda Division, three months' privilege leave from 
15th June or subsequent date. 

The 7tA J ~ n e  1878.-No. 1258.-Mr. E. P. Damey, 
Officiating Assistant Conservator, 1st Grade, from the 
Garhwal to the Jaunsar division. He joined the latter 
division on the 6th May last. 

The 3rd JuZy 1878.-No. 206A.-The undermentioned 
officer passed in Hindustani by the lower standard on 
the 12th June 1878 :- 

Mr. E. P. Dansey, Aesistant Conservator of Forests, 
North-Western Provinces. 

The 10th Ju ly  1878.-No. 223A.-Mr. A P. Damey, 
Assistant Conservator of Forests, Jannear division, three 
months' privilege l ave  from 1st August 1878. 
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. 4 . - C ~ B A L  PROVINCES GAZETTE- 
Tie 31st May 1878.-No. 2044.-Mr. E C. Hicks, 

A~sietant conservator of Forests of the 3rd Grade, 
tmnsferred by the Government of India from Mysore 
to the Central Provinces, reported his arrival a t  Nagpur, 
on the aYrd instant, before noon. 

Hr. R i c h  ie posted to the Seoni Forest division. 
The 8th July 1878.-No. 2568.-Captain J. C. Doueton, 

Conservator of Foreste, Central Provinces, returned from 
the three monthsJ privilege leave granted to him in 
Notification No. 1058, dated 23rd March last, and 
received charge of his office from Mr. R. Thompson, 
Officiating Conservator, on the 4th instant, after noon. 

The 19th July 1878.-No. 2818.-Mr. H. dioora, Assist- 
ant Conservator of Forests of the 3rd Grade, in these 
Provinces, is promoted to the 2nd Grade, with effect 
from the 13th ultimo. 

5.-BRITIBH BURMA GAZETTE- 
!t%e 22nd May 1878.-No. 57.-Mr. P. J. Carter, O5ciat- 

ing Assistant Conservator of Forests, 1st Grade, assumed 
charge of the Rangoon Division from Mr. R. H. C. 
Whittall, on the 16th March 1878. 

No. 58.-Mr. R. H. C. Whittall, Deputy Conservator 
of Forests, 3rd Grade, assumed charge of the. Sittaug 
division from dlr. J .  Adamson, on the 25th ultimo. 

3'he 22nd May 1878.-No. 59.-Mr. J. ddamaon, Deputy 
Conservator of Forests, 3rd Grade, availed Ilimself, on the 
26th ultimo, of tlre subsidiary leave granted to him in 
Government of India Notification No. 351F., dated the 
14th of March last. 

6.-MYSORE GAZETTE- 
The 20th May 3878.-Mr. F. C. Hicks, Assistant Conser- 

vator of Forests, reported his departure, on transfer to 
the Central Provinces, on the 26th ultimo. 

The 26th June 1878.-In consequence of the transfer to 
Bengal of Major 8. C. T. Jamnett, v. c., Deputy Conserva- 
tor of Eorests, Nagar Forest division, the following 
temporary arrangements are sallctiolied :- 
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I. Mr. D. E. HulcAins, Amistatit Conservator in charge of 
Nundydroog Plantations, will talie charge of the Nagar 
Forest Range. 

11. M f .  T. King, Asai~tant Conservator in charge of 
Devaraydurga and Maddagiri Forests, will asenme charge 
of the Nundydroog Plantations. 

111. The Uevaraydurga and Maddagiri Forests will be 
placed in the immediate charge of the Aseistant Conser- 
vator in charge of the Nundydroog Forest divieion. 

!l'?ta 6th July 1878.-In st~persession of the arrangements 
ordered in Chief Commissioner's Notification No. 80, 
dated 26th June 1878, the followiug appointments are 
authorized temporarily :- 

I. Mr. J. T. Jellicoa, Assistant Conservator of Forests, 
in charge of Nundydroog Forest Division, to take charge 
of the Nagar Forest Range, vice Major H. C. T. Jarrelt, 
v. c., Deputy Conservator of Foresta. 

11. Air. D. E. Hulchim, Assistant Conservator, in charge 
of Ntindydroog Plantations, to have charge of the 
Nundydroog Forest Division, vice Ms. Jellicoe. 

111. Mr. W. King, Assistant Conservator in charge of 
Devnraydurgn and Maddagiri Forests, to take charge of 
the Nundydroog Plantations. 

The 29th May 1878.-No. 2761.-In supersmion of Oov- 
ernment Notification No. 885, dated 18th February 1878, 
i t  is notified that Mr. E?. Mainwaring, Assistant Con- 
servator of Forests, was on privilege leave from 16th 
Jauuary to 28th February 1878, inclusive. 

The 18th June 1878.-No. 3086.-Mr. W. S. He&n, 
Assistant Conservator of Foresta, Hyderabad division, 
is allowed eighteen months' leave to Europe on medical 
certificate. 

Th 8th July 1878.-No. 3439.-Mr. J. McLeod Campbell, 
Conservator of Forests in Sind, has been allowed by the 
Secretary of State for India an extension of leave for six 
months on sick certificate. 

The 17th JuZy 1878.-No. 3598.-Mr. Hexton, Assistant 
Conservator of Forests, was allowed subsidiary l a v e  
from 26th May 1878 to 31st idem. 
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gntluetrce ntrfistb bg Q ~ P P ~  m t i e  6 h m t e  mtb q)robnctibt= 
i ms of t i t  !#aninsnl~ of B n h .  

Pending the investigation by the House of Com- 
mons into the c a w  of the recent 

I& of Di- .- -+ d 1847. famine in huthem India, it may be 

I 
useful to show what has been done since 

.the Court of Direotora wrote their Despatch, No. 21, of 7th 
July 1847. 

2. In  it the Court requested the Government of India to 
amdairr the effect of trees on the climate and productive- 
ness of a county, and the reaults of extensive clearanm of 
timber." That an abundance of wood increases moisture, and 
thd, a deficiency promotea aridity, seemed to the Court clearly 
dcdudle from the r e a e d e e  and observations which had been 
made on the subject. The Court further observed that the 
decreaee of moisture whioh hae taken place in various parta of 
America haa mually been attributed to the clearing of the 
ibreots, and where the country, aa baa sometimes happened 
from political cansee, bae returned partially to ita original 

I foreat atata, the contrary effect had been observed. Be the 
removal of trees had been followed by p t  diminution of 
the volume of water in the rivers and lakea, the reatoration 
of rood was succeeded by a corresponding increase in the r 

i ty  of P 
ve that 
influen 
ae the 

nce of 

rater. The Honourable Court, however, went on to 
the modes in which the preeence or absence of 
ice the climate of a country are by no means m 

fact iteelf. I t  is generally believed that the 
trees ia followed by a diminution of rain falling 

0 



in the country subjected to the process; further, i t  is con- 
sidered that a part, at leaat, of the change effected by clear- 
ancee may be attributed to increased evaporation, and i t  has 
also been suggested that the effect may be ascribed to the 
diversion of water to the purposes of cultivation. It seemed 
to the Court not unlikely that each of these causes may operate 
to a greater or less extent under different combinations of cir- 
cnmstancea, and that two or three may frequently aet 
tpgather. 

3. 'L The eabject," the Dapatch continua, " is one having 
a strong practical bearing on the welfare of mankind, and 
we are anxious to obtain extensive and accurate information 
in regard to it. We desire, therefore, that you will furnish us 
with any that you may possess, and that you will institute 
inquiries in such quarters aa may be likely to lead to the 
acquisition of psrticnlar facts bearing upon the question. It 
has been snggeeted that the circumstances of the district of 
Azimghur afford some illustration of the subject, and we shall 
be to receive a correct report of any fmte relating either 
to that district or othere which may be cdcalated to throw light 
upon the subject of oar inquiry." 

4. Snbjoined to tbe Despatch waa an extract from a letter, 
dated 9th March 1846, from Snrmn -- - - Gibson, of the Bombay Medical Depart- - aridity and tem- 

~ m t  on ment. That officer waa, for a poloaged 
orat aleurngr 

period, Conservator of the Fmts  d 
the wabm Presidency, and almost lived in the h e &  h o b .  
In the ietter alluded to, he stated that the clearing then going 
on must, a t  no diatant pdod ,  be injuriohs to the . fert i I i~  
of the adjacent garden and rice I d s ,  nnd, indeed, of the 
country generally, with the further disadvantageous effect of 
a considerable increase of the annual mesn temperature, and 
of h e  drynew of the climate. He mentioned that, since the 
South Konkan had been, to  a great extent, denuded of farest, 
all the inhabitants concur in asserting that the springs had 
left the uplands, that the climate bad become greatly drier, 
the seasone more uncertain, and the land less fertile; and, 
while in Canara, the exuberant moisture of the sea air soon 



wrm the denuded hille with a matted jungle of brushtrood 
and emall shrubs, the different climate of the upper country 
docs not admit of this effort for speedy reproduction. The 
sboote from the felled trees remain green for a time, and on 
t h e  perishing, or being cut away, the hille remain bare.* 

5. Subsequently, in 1854, Surgeon Gibson sent me a letter 
to hie address, dated Mababaleshwar, 21st February 1846, in 
which the writer mentione the common belief in the Konkan 
that, with the removal of the wood, the small streams hnd 
more or lea dried up. 

6. The Government of India took immediate action on 
the Honourable Court's Despatch, (28th 

Action hLen 
Go nrnnt olIndql. Augnsk, No. '780 of 1847) and ask& the 

Madras Government for any available 
information respecking the effect of trees on the dimate and 
produotiveness of a country or district, and the results observed 
of extensive clearancee of timber. In  the usual course of 
buainess similar communications must have been addressed to 
the other load Governments, but the only reports made publio 
were three from Madras. When I heard of the inquiry, I 

furnished a copy of a memorandum on the 

fOdY* zi anbject whioh I had written and publish- 
pna I@& ed about the year 1840, and the Mad. 

ras Government reprinted and distri- 
bnted it widely, and sent it also to the C$overnmenta of Bengal, 
Bombay, and Agra, and to tbe Court of Directors (Minutes 
of Consultation of 8th September 1848). My memorandum 
subaeqnently appeared, extended, as an article in the Madras 
Journal of Literature and Science No, SO of 1849. I had 
previously seen mnch of the Peninsula, perhaps few oficers 
of Government have seen eo mnch of it, and my memoran- 
dum oommenced with the remark that, with the exception of 
a few looalitiea in Southern India, the whole country seems 
d-titnte of trees. Whether they have disappeared under 
the hands of man while none were being planted to supply 
their places, or whether they never existed, nothing so much 
strikes the attention as their general scarcity ; and, I added, 

- 
This lelter merits publication. 
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we cannot but look npon the cultivation of trees as of vital 
importance in such a country aa India, where, under a tropical 
sun, the atmosphere is so likely to be loaded with miasmata, 
and the fertility of the land is so much dependent on the 
supply of water. The facta then adduced seemed to justify 
the conclusion that the foliage of trees greatly influence the 
purity, humidity, and temperature of the atmosphere, and the 
supply of water on the earth's surface, by attracting clouds 
and condensing the moieture in the atmosphere, diminishing 
local temperature, protecting the soil from the action of the 

sun's r a p ,  and husbanding the rain by 
d ilia d 9 d o n r  

regulating ita flow. Instances were 
given of injury following the denudation of the land, the in- 
c-ing cost of firewood and of timber waa alluded to, and 
I p i n M  to the famine in Bengal in the middle of the 18th 
century, when a third part of the population are eaid to have 
periehed, and to that of 1889, when half a million are mid to 
have died. The conclusions to which I came, from the infor, 
mation then before me, were that the bareness of the Bellary 
district ie a cause of ita aridity, also,- 

(1.) That the extemive clearing of a country diminishes 
the quantity of running water that flows over its 
surface. 

(2.) That i t  ie impossible for us to determine at  p r w n t  
whether the diminution is owing to a smaller annual 
fall of rain, or to increased evaporation of the sur- 
faoe water, or to these two causee combined. 

(3.) That it is, however, shown; by the authore above 
quoted, that rain oftener falla and that more dew is 
deposited in well-wooded countries than when a 
country is naked ; and, drawing our conclusione from 
the meteorological facts collected in equinoctial re- 
gions, me may presume that the extensive clearing of 
a country diminishes the actual quantity of rain that 
f d s  npon it. 

(4.) That mountains, practioally when covered with their 
native forests, by an electric action on the atmos- 
phere, cause clouds to gather around them, condense 



and collect the vapona of the air, and eqnalize the 
fall of rain. 

(5.) That the foreat trees which grow on mountain summits 
have a etrncture peculiarly fitting them to receive 
the w a h  of the cloude. 

(6.) That lande destitute of the shelter of trees allow of 
more rapid evaporation. 

(7.) That, independent of the preservation of surface water, 
forests husband and regnlate its flow. 

(8.) That, in all forest tracts, the temperature of the air 
is more equable throughout the year; that, in tropical 
regions, the atmosphere around trees is cooler, and 
contains more moistnre than the air in the open 
glade; that the atmosphere of a tropical country, 
withont treee, hae an arid dryness in it, totally die- 
similar to the cool eoftness of a well-wooded one; 
that lands covered with trees are cooler and moister 
than those which are exposed j that, in hot climatee, 
the destruction of forest trees, by inducing aridity, 
destroys vegetation, and that foresta and trees afford 
the shelter from violent winds which is absolutely 
essential to the health of the vegetable creation. 

(9.) That springs draw their supplies from sonrces in their 
immediate viainity, and the presence of trees, near 
these sources, seems to prevent the dissipation of the 
~npply of water. 

(10.) That, in clearing8 which are purely local, springs 
may disappear withont there being any ground to 
conclude that the annual quantity of rain has 
diminiehed. 

(11.) That the tenacious clayey undersoil, found in foresta, 
is peculiarly adapted for preserving the surface and 
subsoil waters. 

(12.) That there is s difference in the condensing power of 
trees, but by means of the vegetable creation, a 
valuable supply of moistnre is collected from fogs, 
and from the atmosphere in the form of dew. 

7. I t  had previously been recorded (p. 11) that trees, by 
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the nature of their respiration and radiation from their leavcm 
in a sky without clouds, surround tbemselrea with an atmos- 
phere constantly cold and misty. They effect the copiousness 
cd springs, not, as was generally supposed, by a peculiar 
attraction for the vapounr diffused throngh the air, but because, 
by eheltering the soil from the direot notion of the em, h y  
diminish the evaporation of the water p r o d u d  by rain ; that . 

In a bare trsct riven 00 awn as man, to ~npply  h b  wants, has 
ma fertility d h p p e u *  thinned or removed the treea which clotbe 
the hill eides of the dietriati he inhabits, the rain diminisher or 
rapidly runs off, the rivem dry  up, Pnd the previous fertility 
of the lands completely disappears ; and, '' by felling the treea 
that cover the top and eidea of the mountnine, men, in every 
climate, prepare at on- two calamities for future generations- 
the want of fuel and scarcity of water." 

And I woand up bee oondueions with the remark that, 

Southern India climate 
'' if the faots detailed warrant these de- 

improvable by arboricul- ductions, it may be Confidently asserted 
ture. that Southern India would be greatly 
enriched, and iQ climate ameliorated by the introduction of 
arboricnltnre ; that only the Government, or the Civil Servante 
of the State, could aocomplish anything on a p e a t  scale, but 
their efforts may be seoonded by every individual resident in 
it, and the man who makes a few trees grow where none 
grew before will be a benefactor to this country," (pp. 47-48.) 

8. .Since these views were made public in 1840 and 1848, 

Qenotd Cullen's report 
the further information obtained has 

18- s k e u  on the vdue ol corroborated most of the condnsions to 
mountain chain#. 

which I had then come, as I will now 
show. My letter was followed by one from General Cullen, 
on the 81st March 1849, whioh the Madras Governmmt like- 
wise made public. General Cnllen laid great dress on the 
value of mountain chains in arresting and aondensing the 
vapour of the atmoephere, and on the effed of f o m b  d ~ n g  
a great part of the year in preventing the dieeiption of the 
superficial moisture, but he doubted if that circumstance could 
have much in0nence on the rainfall or on the supply of water 
from springs. Another letter, made public by the Madras 
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-men$ was from Surgeon C. I. Smith, of the Mysore 
Commission, dated 03rd June 1849. In it, 

Srugeon Bmith'r 
-q,fromz Dr. Smith record. tha beliefof the paopls 
ing. of Coorg and of the Snperintandente of 
th Nuggur and Chittledroog divisions of Mysom, that the 
prewnce of trees in a country tends to incllsaae the quantity of 
mia. He furnished thm inatanwe of the destruction of 
sp* by denuding the gronnd of treee. One of these wae 
in a m q p  sf hills south-erret of Bangdore, at s coffee planta- 

tion d e d  Glenmore, in the Debenaiootbb 
Deb€maioottdL Wuq of &he 0alem distrid. The proprie- 

toq when preparing ground for a 00ffee garden, which waa 
watered by m axoellent spring, was warned by tbe Natives not 

- - 

to clear s i n y  the treea in the hmediate n&boahood of his 
spring, but he diaregardd their warning, cut down the tr-, 
and ket his &ream of wster. Andher imdanoe was at the 
village of Hoolhully, about eight anlee distant from the head 
of the m w  ghsat at Xnnzerabad. A planter had a nursery 
b e ,  which he watered by turning on it a' wate- ftam 
r  ring, He cleared up, for planting, the sides of the revine 
in which the epriag was, and c e a d  to have anything like the 
qa+at&y of water he had before the shade was cleared. The 
urns p k t e ~ ,  aloae to the bungalow where there was a spring, 
hsd some yeara before cleared a ravine for planting, and fourid - 

the water decreaee in like mwner ; but, 
a d * & P  'L" 

the coffee tree8 dying away, and the place 
beiog too emall for a plantation, he did not renew them, 
allowed t;be jungle to grow up again, since which the stream 
had nearly regained its former aim. The Bnperintendent of 
tbe Enggor Division also, at that time, wrote, '' that springs of 
water by trees, almmt invariably dry up on trees being 
cleared sway, Thie has been observed on the Neilgherry hills, 
and many other woody dietricta." Surgeon Smith farther 
mentioned that in Coorg and the hill countries, it is impossible 
to move off the road when walking early and before the sun 

bas drid the ground, the dews are BO 
Mokhm h r n  treer 

g, .nd ibg heavy and the dripping from the trees 80 =. wetting, yet the roads are perfectly dry. 
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In the north of Coorg, in December, and in Munzerabad, in 
January, he had found i t  impossible to move off the roads until 
the sun had dried np the dew with which the grass and bmsh- 
wood in the jungles was daily snturatad. On the Baba Booden 
hills, in April 1848, the hottest season of the year, he found 
the fog so dense till 8 or 9 A.M., and the condensation of water 
on thetrees in the jungles so grent, that he became wet through 

- 

in moving among them. 
9. These three reports from the Madraa Presidency, by 

myself, General Cullen, and Surgeon Smith, so far aa I know, 
are all thnt have ever been printed, and there has never appeared 
any report from any of the other Presidencies. If these have 
never been furnished, they might even get be called for, merely 
for the eake of science, as the information existing is sufficient 
for the purposes of administration. 

10. The Revenue officers of the Madras collectorates eent 

~as,m,,,,oh. in reporta, of which I was allowed to 
m take copiee, and I have those nam- 

ouun, alrt dugunt 1847. ed on the margin," and 
Cham, 8th Rovember 1647. 
Bajahmudry, 6th Jan- 1848. 

othera on the forests of the 
cinmbtore, 6th Jan- 1846. 
Oohcamund, 26th Jmu.ry 1648. 

Peninsula of India. The 
T.njore, 96th Febrnary 1846. 
Kmml, 88th Febnury 1846. 

whole of the reporta that have 
- Nellm, 4th ~.cuoh 1848. come before me bear testimony 

C*?t, 4th M d  1848. 
!l'ndunopoly, 7th w h  1848. to the rapidity with which the 
Bellmy, 9th 36aroh 1846. 
droot, xorth, mth A ri1 1848. forests have been swept away, 
BJEmq lah M.y 1d. particularly since the intro- 

duction of railways. Conservanoy and planting should always 
have been continuous, but the instant that railways were resolved 
on planting operations ought to have been greatly extended. 

=. B,,,,,e hotma the Mr. Blane, Collector of Cananr, wrote in 
dentmotion fo-'. the moat earnest manner from Mangalore, 
denouncing the Coomree, a destructive form of cultivation, 
mentioning that the forests had been largely destroyed and 
urging their preservation, pointing out the injurious effecta 
produoed on the climate and on the fertility of the soil by the 
extensive clearance of a country, and recommending a declara- 
tion of the right of the Government to all forests which cannot 
be dearly proved to be private property. 
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11. Mr. Henry Forbes, Sub-Oollector of the Rajtllunnndry 

Mr. Henry Forb t h i i  
tbe run run8 off more 
rapidly cleuanca 

district, reportad that the forest had 
receded, but he thought i t  open to ques- 
tion whether the diminution in the 

rtreune, which come from the hills, is not in the time which the 
stream takes to exhaunt itaelf, instead of the bod? of water 
paask down to ita bed, whether the rain is not mid to be leas 
in quantity only because falling on the hi&, and no longer 
restrained by the trunks and roob of trees, and allowed no 
time to pernolate through the soil and the fisenrea of rocks, and 
to enpply the reservoirs of the springe, i t  pours down in torrent8 
and leavee the waternornee dry rre eoon as the r a h  has c e d  
tu fall. 
1% Mr. H. V. Condly, Oolleator of Malabar, furnished 

the rainfall for 88 years, 
Mr. H. V. Conolly 

eoluiden that the and mentioned that the 
+ill hg m t  di- 
d amount had by no mean8 

lessened of late years, 
though the olearance of 
jungle land had been great. 
I rep~~oduce this rain return 
on the margin, bnt re 
arranged in three portione 
of 13, 13, and 1% years 
respectively, and, aa will be 
ob-ed, it shows the con- 
siderable increase of from 
122.88 to 130-10 and 141.38 
inohm in the three periods. 

13. The cultivators of Torriow and Volcondahpoorum 
stated to Mr. William Elliot, Collector of 

Mr. William Elliot 
rspo* diminirhd ninr.ll Trichinopoly, that so much rain had not 

-te* in- fallen since the jungle between the c r e u d  heat. 
, Cusbah village and the adjacent hills waa - 

removed ; that the heat and wind mere much increased ; their 
wells and bnks  also had not yielded the supply they did 
formerly; that the place was not more healthy, and the dry 
cultivation wag much increased. The ryota of Oodiarpnlliam 

P 
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and Armlore seemed to think that the removal of their small 
jungle had been productive of no evil, so far aa the supply of 
water wae concerned. 

14. I n  North Arcot, Mr. Binning, the Collector, was in- 

~ r .  ~ i i  mpmta formed that "the raios, for the last 20 
leuened r d  years or more, had not been so copious 
or regular in that district as in former days," and that, of late 
years, the jnnglea and supplies of water had gradually 
diminished. 

15. The people of Salem told Mr. Lockhart that when the 

Mr. hM rm streams from the hills of Collymally, 
w g  up rtreamr. Tallamally, and Ninamally were covered 
with jungles, the water was continually mnning, but after the 
jungles were removed and the lands were converted into nnnjah 
and totakal fields, by means of reservoire, wells, and tanka, 
the88 natural streams had been affected. 

16. The report from Bellary came from Mr. Mellor, the 
Collector, remarking on the extreme 

Mr. Yellor reporb 
aridity of Belluy district aridity of that district in contrast with 
doontnuL.-gg the Ramandmog Hill, 3,100 feet above 
the sea, which wae frequently, for some hours after sunrise, 
enveloped in a most dense mist. 

17. I will here mention that the Rsmandroog and Coomar- 
asamy hills still contrast strongly with the arid plains of the Bel- 
l a y  district. When serving at  Bellary in 1845-47, I was sent 
to Ramandroog to report on its suitability as a sanitarium. I lived 
on the hill for a time during the south-west monsoon. Look- 

Denudation of Barmn. ing westwards towards the valley of the 
amog hill ride. Tnmbudra, the fields might be obsewid 
bright with sunshine, bat as the winds ascended the hill side, 
their moisture became more and more condensed, and as they 
swept like a thick mist over the edge of the plateau, the treee 
dripped ae if under a heavy rain. Subsequently, in 1863-65, 
when again employed in the Ceded Districts, I twice revisited 
the hill, and had to bring to the notice of the Collector the 
great diminution that had occnrred in the trees on its edge and 
sides, and to suggest the need of preserving them. At Bellary, 
during the sonth-west monsoon, clouds pass over so continuously 
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as to shade the w n  for days, but rain seldom falls. The 
Copper Mountain to the south, over which the south-west wind 
paseee, has not on it n tree which could break the motion of the 
wind, and I suggested to the Collector the need for planting it. 
There is no part of the south of India more in need of the 
paternal care of Government than the Ceded Districts. 

18. The question of the capabilities of the forests of Southern 
India for meeting the wants of the com- 

Fon*t.androod trrcb 
do-1, but gene& dimi- u~unity was largely noticed in the Par- 
nirhing. 

liamentary Paper on the Porto h'ovo 
Iron Works (pp. 103, 160,154-155, 162, 250, 263, 268,277, 
299, 31% to 321,383 to 826,338to 340,346,361 to 364,369 to 
371, and 374), and when writing on the Iron Ores and on the 
Manufacture of Iron and Steel in the Madraa Presidency (1855), 
I reported (p. 9) that there was '' one fact shown connected with 
the beet intemta of this manufacture which merits the early 
cornideration of Government It is the slow but general 
diminution of the foresta or wood tracts from which the smelters 
procure their charcoal. It is to be supposed that with the 
increase of population the foresta in their vicinity would be 
cut away, but this (the Madras) Government and the Honoura- 
ble Court are so fully alive to the necessity for foliage in a tro- 
pical country that i t  is only ne-ary for me to draw attention 
to the diminution going on, to have measures taken to secure 
for the country, and for the people themaelvee, therefore, that 
treea cut down for fuel should be as little wasted as possible." 

I pointed out that the Swedish Govern- 
E d  k n  of Sweden. 

ment, in order to protect the fuel preserves, 
permit only a certain number of tons of iron to be produced 
yearly; and as, in that " country, 20 yeam are required for a new 
plantation to grow into timber, only a certain portion of the forest 
is allowed to be cut down annually and the spot replanted." And, 

and prok now again writing after many years, I 
t i o l l d e d .  can only point to the necessity for re- 
planting largely and carefully, and protecting the plantation 
throughout the tracts that have been denuded. Population 
baa great, increased, and,public works and railway s have largely 
augmented the demand for fuel and e~lhanced its price. Since 



my report appeared on the Iron Manufacture, the Conser- 
vators of the foresta have been continuo~ly drawing the atten- 

tion of the several governments to his 
Fuel cwt increasing 

here i. B- point. Surgeon Gibson (Bombay F o m t  ZT,. 
Report, 1849 to 1856, p. 5) reported that 

the charcoal used in the extensive iron works at Beypore had risen 
in price by upwards of 100 per cent*, within the laat few years, 
that (Report, 1857-58-59 and 1860, p. 115) owing to the 
vicinity and activity of the railway, the rise in the prim of 
firewood, obtained from the side branches of trees, had been 
about 75 per cent., and the tendency was still opmarde. 

19. Hie successor, Mr. Dalzd, has mentioned (Selections 
from the Records of the Bombay Qovernment, No. 76, p. 24) 
that, in Bombay, the price of fuel had risen from Be. 8 to Ra 8 
per candy, or Re. 24 per ton, and that 8ombay wae then aunu- 
ally burning 300,000 tons, of value, therefore threequarters of a 
million sterling. 

20. The Military Board at  Madras during many years watohed 
the Sriharioottah jungles which supply the Madras town with 
fuel. The Conservator (Mndras Forest Report, 1859-60, p. 1) 
early reported that there were " many causes at work which are 
gradually thinning the ranlie of the indigenous forests of the 
Madraa Presidenoy, the first and by far the most formidable of 
these being railway requirements. I t  is, he says, scarrtely aredi- 
ble the many bhoueands of large foreet treee which have been 
felled in the neighboarhood of the various lines of railwar 
within the past few yearn. But another source of diminution 
affeoting only scrubby copse aud minor foreat, is the exten- 
aion of oultivation consequent upon the reduotion of the land 
tax and inoreased facilities of communication. There is everg 
probability that the clearing both of the forest and jungle will 
go on so long ae grain maintains its present tempting prices." 

21. The reoords of the Government Central Museum, 

and Ypm which I formed a t  Madras in 1850, and 
mumuma contain reporb 
an the thnber, snd those of the Mysore Museum,, which I 
~ W L  formed at  Bangalore in 1866, contain 

information worth examining as to the state of the foreslta and 
the timber and fuel supplies. Iu 1854 (1st July) I sent a 



circular all over Sonthem India, nsllitlg for reporta on 1% foreeta 
and woods (Appendix D). The reports came duly to hand, 
but the extent of work that devolved on me from 1856 mse such 
as wholly to prevent me reviewing them. But, a t  that time, 
(Extract, Min. CQna, 3rd January 1856, Appendix 0) the - - - &,,,,t Madras Government had become fully 

wpwforeatr alive to the waste committed in the valu- 
able Government foreats, and asserted that the whole of the 
foreats of Wynaad belong rightfully to the Government in 
su-ion to the Pychee Rajah, but that private claims, founded 
an no good basis, had h e n  allowed to spring up, ~ n d  had, in some 
cases, been officially admitted, to the great injury of the righb 
of Government. The Collector waa then ordered to report on the 
extant of the forests md the means to be adopted for preserving 
them. It would be of value to have that report made public. 

22. The progress of railways and of large public works was 

B.ilwaym and Pnblio 
already causing the scarcity of he1 to be 

wortr bre inuamd oat severely felt, and its price had risen 26 
of i d  

per cent. within a few years. (Report, 
Conservator of Forests, Madras, 1859-60, p. 14.) The fuel 
here alluded to was that used for cooking by -~uroieans, and 8 

large proportion of the Native population, who also use bratties 
made of cowdang. I n  Bellary and other barren districts the 
firewood chiefly consists of branches of thorny bushes, there 
being almost a total absence of forest trees (Ibid.). On the - 

P-t fuel med in Neil- 
Neilgherry Hills peat or turf fuel had 

rtanded uae been brought to notice by Captain Camp- 
bell, of the 2lst Regiment, Madras - 

Native Infantry, and waa being used more than formerly, thus 
lessening the demand for wood and charcoal. I t  is a matter of 
scimti6c intereat to mention that the peat of the Neilgherriea 
is different from that of Europe as regards the producing 
plan&. Specimens of i t  and of peat brought from Tibet by 
Dr. Falconer were sent to the London School of Minea for 
analysis. Search might be made for other peat localities to 

- 

meet the increasing requirements of a rapidly increasing pop- 
lation, who, having no minml  fuel, expend daily 2 lbs. of fire- 
d per hend, m-the third part of a ton per sonom. 
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23. I n  the meantime the state of the forest9 of India had 
been attracting the attention of the acien- 

Inquiry of British Amw 
ciation sl ta the deot of tific world. The British h i a t i o n  had 
dertroying b r a k  appointed a Committee (Dr. Hugh Cleg- 
horn, Madras Medical Department, Profeesor John Forbee 
Royle, King's College, London, Captain R. Baird Smitb, Bengal 
Engineers, Captain Richard 8 trachey, Bengal Engineers) to 
mndder the probable effeots in an economical and physical 
point of view of the destruction of tropical forests. Their 
report appeared in the Proceedingsp for 1851 (pp. 78-102). It 
reviewed the existing information in the mitinge of Hnm- 
boldt, Dm. Wallich, Wight, Helfer, and Griffiths, Captains 

' 

Onslow and Harvey, Major Cotton, Memrs. Blundell, O'Riley 
and Seppings, and of my Memorandum of 1840-48, and it 
mncluded by etrongly urging the protection of Indian foreate 
and the planting of trees. 

24. Between 1860 and 1863, Mr. Justice Innes, of Madras, 
M ~ .  ham urg,, the h u e d  three pamphlets, one of them a 

planting of tree& letter addressed to Sir Strafford North- 
cote, Secretary of State for India, urging the importance of 
planting the hills with trees wherever a tree will grow. 

26. I n  1863, Mr. N. A. Ddzell, Conservator of Forests, in 

Mr. Dalsell urga ppn- 
the Bombay Presidency, furnished obser- 

wrvrsq, and m b~hoon vations on the influence of Foreate (No. 
of h a  and ddw. 

LSXVI., Selections from the Recorde of 
the Bombay Government, p. 12), in which he showed that 
the wanton destruction of forests had entailed barrenness and ari- 
dity on countries renowned in former t imes for their fertility ; 
that, along with woods, springs aud rivulets disappear and 
cease to water the parched land ; that the actual temperature 
of a country is, by the destrnction of it9 forests, very sensibly 
increased ; that the rain, gradually washing away the vegeta- 
ble earth from the sides of the denuded hills condemna them to 
sterility, while these latter, no longer able to retain and 
regulate the flow of water that falls on their slopes, are ecored 
by deep gullies, formed by impetuous torrents, and the beds of 
rivers are at  one time dry and at another filled by sudden and 
short-lived floods. He urged (p. 22) the conservancy of every 
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patch of forest in the country, the suppression of "dnllee" 
or destructive cultivation, and the putting a stop to the per- 
nicious practice of setting fire to the brushwood on the slopes 
of the hills and to the jungle generally. 

26. Mr. Dalzell was here reproducing the conclnsions a t  
which previous writers on the subject had arrived, and the 
recommendations made by them.* 

27. I t  has recently been pointed out that Bindus of former 

Mr. R O ~ ~ ~ J O I I  adviser 
days planted groves ne acta of merit and 

 in of g r w ~ ~ a n d d -  made them over to the public. This 
&a&-- might be revived. When Mr. Robert- 
son, the Superintendent of the Qovernment Farms at  Madras, 
visited Coimbatore in the autumn of 1875, he found that 
during the last 3Q years a large area of land had been 
denuded of trees, partly in view of an extension of arable 
culture, and partly to provide fuel for the railways and for 
domestic use. 700,000 acrea, which were growing jungle scrub 
and coarse graes, had, doring' the preceding 18 years, been 
brought under the plough ; and being now bare for two- 

Rativea declare deanwe third8 of the year, this must d e c t  cli- 
drrinbrll. mate. The people unanimously declared 

that the rainfall had been gradually diminishing during the 
k t  20 or 25 years, though i t  was not always referred to thie 
cam H e  was satisfied that the farmers would consent to 
plant treea in proportion to their acrea, and he advised the 
formation of groves and village fuel preserves, the nee of 
manure, and well cultivation, and deprecated the use of cow- 
dung as fuel, depriving the soil of i t  as mannre. 

18. In  consequence of the awful famine in the South of 
SirBiehudTemplemg- India in 1877, Sir Richard Temple was 

gat. h t  the leaaom are 
, d . sent to the aid of tho Madras Govern- 
~1 mom preeuioau ; ment. Wriling as to the future of the 
Peninsula, he say8 : " We cannot but reflect whether the uncer- 

&m Xr. D h U  uul the Honourable Mr. Justice Inned wrote, the general sub- 
'& b.s been taken up b Mr. Marsh in " The Earth M modified by Human Action,'' b -?. John h.-b~e Awn, LL.D., in bin "Water rupply of h u t h  Afria;., and 
-ti= for the storage of it," snd by Dr. Brandis in 'I Ocean Highways" for Octo- 
ber 187% 



tainty of wason, which often provee so disastrous in Southern 
India, is  not becorning worse and worse ; whether there may 
not be some phymcal causes at  work to render the rainfall pre- 
carious; and whether mch caum can be mertrrined and 
obviated. It is hard to conceive a question more p r a c t i d y  
important than this. The discussion of i t  would be beyend the 
scope of this Minute. But, conneoted with it, there ia one 
 articular matter which may be mentioned forcibly, thoagh 
briefly. The huthern Peninsula of India hae been or is being 
denuded, not only of ita foresta but alee of its jungles, i ta 
groves, its bruehwood, ite trees. The denudation has 

The Peniosala has been, been, aa I understand, going on near 
a is beiig denuded ; the sources and in the upper coureee of 
the many rivere which water the uonntry. This, perhaps, 
is being in some degree cheeked. Bat with the progrese of 
coffee planting, and with the assertion of communal righta on 
behalf of the people, the utmoat vigilance mill be needed to 
keep i t  within bounds. I f  it were to proceed unchecked thew 

Catchment basins and 
would be needed to keep imminent dm- 

dramw MU m ( r ~  be. ger of the rivere running dry, by reawn 
come rainleu ; 

of the catohment basins and the drain- 
a~;e areas near their sonrma being rainless. And as them 
riwra supply the great canal systeme, tbm danger has only 
to be mentioned in order to be felt. The same argument 
applies in a lesser degree to the tanka or lakes which are 
second only to the canals ia  neefulnese for irrigation. I t  has 
already been seen how precarious is the position of these 
reservoirs, even with one year'e drought. The pro-orees of the 
country cansee the price of timber and of firewood to rise. 
The introduction of railways has, in the absence of any coal 
mines, greatly augmented the demand for fuel. Strong temp- 
tationa are #RE inevitably offered to the people at  large to 
fell, ant, and lop recklessly, to bring every log, stump, and 
stick to market, to dig out the w r y  roots of the jungle, so 
stopping nny chance of reproduction, without thought for .the 
future. There are stories to be heard everjwhere of groves 
m d  hedgerows, and scattered trees being cut for sale. In. the 



midrt of cnltivnted tracts, there are to 
be seen bare, sterile hill aides, said to 
have been forest olad within living me- 

mory. I n  such localities the climate is anpposed to have 
changed fbr the worse. Beyond the GhSt mountains, in 
Bellary and K n m d ,  t l ~ e  treelese, ahrubleas aspect of the 
oonntry is na wonderful aa it is melancholy. These are the 
very districta where famine has been occaeionally epidemic, 
and where scaroity hae been almost endemio. Any thoughtful 

earcib and spectator mnst perceive that, acoording 
rscm in tbsm. to all meteorological experience, and to 
the almost certain teaching of proved facts, these 6ne districta 
were not destined by Nature to be the prey and aport of 
famine and scarcity, but have lwen rendered snbjeot to these 
damitiea by the thoughtleas action of man. Eveu the nu- 
meroan groves planted in the last generation by Mr. Robertson, 
wboee name is still a honsehold word, were made over many 
years ago to the villagers, and have been mostly out down. 
!bes, jungle, and foresta muet, indeed, be thinned and cut 
for the nae of man, but they need never be exhausted, and 
something might always be leA for reproduction. There is, 
of oonree, a Department of Foreet Conservanoy in the P r ~ i -  
dency, and much good is done thereby. Whether ita fanetions 

are fully sufficient for the wants of the 
country is a question not to be disoneaed here. At all eventa, 
&re ie reason to hope that the waste lmds in hill and dale, 

E e ~ h ~ o y  
which are in this Presidenoy so exten- 

d p~ntmg. sive, might be kept much more thiokly 
wooded tllnn they are, and that large areas, now quite naked 
and devoid of vegetation, would, if reserved and guarded, be- 
oome @n covered with trees and brushwood, aa they were 
in former ages. And the successful efforta of individual 
officers in the paat prove what may yet be effeoted in 
this way of planting. If the neoessity be duly recogniwd, 
then there ie no doubt of the possibility of devising 
remedies." 

29. The meteorologiccrl data available are, however, opposed 
Q 
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&lath hdh M 
to Sir Richard Temple's belief that there 

not more unaertun th.n b any inoreased uncertainty in the ma- 
befare, nor b the unoant 

mia or ma- sons of the south of Indin, or that the 
ronr more preanour. rainfall ie either learning or more pre- 
carione than before. But man, by denuding the land of fomts, 
ie allowing the rain-water to rnah off the surfam, sweeping awRy 
with it the mould, bwaking down the tank dam, starving tbe 
epringa, and draining off the w a h  of the springs, rivulets, 
and welle. At page 8, I e v e ,  in three d n m n e  of 13,18, d 

hu 12 years respedively, the rainfall at, 
mt dimiakhed Anjaraksaely in Malabar, from 1810 to 
1847, and ahowed that the rainfall had certainly not diminished 
there, the average of bath bf the three periods having been 
122.88 inchee, 130.10 inchee, and 141.38 inohes. I now furnish 
60 years of monsoon rainfall (May, June, July, Angnat, Sep- 
tember, and October) 'in Bombay, from 1817 to 1876, arranged 
in perioda of 15 yeas, in which the avewgee were 81, 70, 77 
and 19 inchee respeotively, th average of the 60 years having 
been 77.04 inchee. 

Bombay City RoyfaU fi dl- YwJRs fot. 60 years. 

Elor bu that 
of Bombay di- 

2E"k 
aftria 

16fB to 1876. 

Ysu.  

1869 
1808 
1804 
18G 
1886 
1867 
1868 . 
1869 
I870 
1871 
I879 
1878 
1874 
11816 
1876 

...... 

...... 

1Q7 (o 1081. 1- b 1846. 1847 b 1881. I ! 
Inoher 

78.66 
00-38 
68.80 
73-48 
9888 
79.67 
78.43 

11630 
81M 
47.80 
87-61 
87.49 
S3.W 
88.08 
6898 

I-- 

1,18068 
,-- 

78.87 

Ysu. 

1889 
1858 
1684 
1886 
1836 
1887 
1888 
1839 
1840' 
1841 
1842 
1848 
1644 
1846 
lede 

' - 4  ...... 
...... 

Inober 

7409 
71.89 
70.47 
69'61 
8790 
WMI 
6078 
7969 
68-16 
71.49 
85.16 
69.97 
86.40 
be78 
07-40 

1,06%91 -- 
70.14 

Yw. 

1817 
1818 
1819 
lePO 
l a 1  
lms 
1899 
1884 
1886 lm 
1887 
1698 
1830 
1830 
1881 

Tot& 
-Y- 

Aver- 
age 

Incha. 

108.60 
81'14 
7788 
77'54 
Bs6Q 

i i a m  
61.70 
8891 
78% 
78.17 
8198 

191.88 
66'66 
71.89 

101'88 

l,B8888 

81.66 

Yeu. 

1847 
1 W  
1849 
1 1 0  
1861 
tasa 
1868 
1664 
1866 
1866 
1867 
1868 
1m 
1860 
1061 

...... , 

...... 

I n h .  

67.81 
79'48 

11888 
61.16 

106.14 
73'46 
80-06 
8Q 7Q 
86.10 
71'08 
7848 
61 QO 
81'84 
74-66 

106- 

' 

1,161a 
'A 

77.44 
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b rbs h t  psriod the trnge W M  h 88.8: to 191'@ Or 8 l rnge of 88.01 hth& 
st lboaod ,, Is mn ,, oale, . ,, 'use ,, 
w third n w 86.10 , U8M, ., , 88% ,, 
n w  ss 1 )  47.90 ,, 116.89, ,, ,, 68.19 " 

31. The Anjarakandy register shows au augmented rainfall, 
that of Bombay town shows a decrease of only 3-25? inchee in 
the lost compared with the Brst period ; praatically there waa 
no falling off. 

3%. The last and moet important statement obtainable 
ia fiom the Madrae Register, .from the year 1813 to 1876, a 
total of 64 years. 

Madrm City RaCfall for 64 yearb, in four per&& of 16 yearr 
each.* 

33. I have arranged the regietared data into four equal 
periods of 16 yeara eaoh, and while the total of 64 yeare aver- 
aged 4~3.6 inches, that of eaoh of the reapeotive periods waa 
51.53 inches, 44-88 inches, 60.61 inohea, and 46.61 inchee, and 
the yariations were-- 

i n  the fint 16 yeare, from 1'68 to 88.41, or a range of 61'70 inahw. 
recond ,, 18.48 ,, 65-36 ,, 48-01 ,, 
third ,, W64 ,, 80-00 ,, 63-36 ,, 

,I laat 11 21'49 ,, 74-10 ,, 63'61 ,, 
me Cycle of Drought md Funine," Dr. W. W. Hnnter, p. 81, Appendix & 

1LL.drU rrin- 
not di- 

rbe.euonrare 
-be& 

rd 
a*ain than 
fimrmrly. 

9 

18% to 1860. 1881 to 1876. I 8 1 8  b 1 1 1 to 1 

YW. 

1846 
1640 
1847 
1848 
1849 
1860 
1861 
1869 
1868 
1864 
1866 
1866 
1867 
1[)88 
1869 
1 8 0  

.- ...... 
...... 

. 
year. 

1818 
1814 
1816 
1816 
1817 
1818 
1819 
1820 
16'21 
189!2 
1883 
16% 
1836 
1896 
18W 
18% 

Tad. 

Aver. 
age. 

year. 

1881 
18BB 
1888 
1864 
1866 
lade 
1887 
1888 
1869 
1870 
1871 
1879 
1879 
1874 
1876 
1876 

-- ...... 
...... 

~o*. 

88-06 
7981 
8098 
64% 
a 8 1  
88'88 
64'9% 
7880 
m.89 
4890 
8%88 
4098 
6896 
46-60 
W14 
97% 

809 87 

W 6 1  

YW. 

18%8 
1890 
1831 
1839 
1888 
1881 
1886 
1888 
1887 
1888 
1839 
1 8 4 0  
1841 
1849 
1.843 
1844 

...... ----- 

...... 

m. 
46-11 
88.41 
6 6 W  
41.16 
88.66 
76.36 
36'88 
7001 
47'18 
6Q.61 
866'2 
8378 
66.06 
60?8 
88.41 
87-89 --- 

83088 

61'63 

I d a  

87.18 
88.18 
W'61 
47'93 
41.64 
61'89 
SC.37 
41.48 
88.31 
74.10 
68-N 
73.67 
61% 
68-90 
81.19 
9k40 - 

746.81 -- 
UI61 

~ n ~ e r .  

88-87 
88.43 
4486 
16.46 
87.11 
8Q 00 
41.47 
44.76 
4886 
68.33 
63.W 
6&86 
6638 
86.49 
6098 
W88 

718.17 



34. These registered data show that the rainfall in latter 
years has not been more precarious than before, that the uncer- 
tainty of the seasons hae not increased, and that the amount of 
rain fall* hae not diminished. 

85. r. writer under the pseudonym of " Philindns"*has ar- 

ash dropghtin-- ranged the rainfall a t  Madras town from 
ftom Of jun- 1813 to 1875, into three periods, oiz. :- ale. 

Average inch-. 
... From 1813 to 1833 ... ... 47.63 ... ,, 1834 ,, 1864 .. ... 60.71 
... 1866 ,, 1876 ... 47-04 

and, he says, consequently the clearings of jungle which have 
been made during the past three quarters of the century Lave 
not affected the total quantity of rdn  falling, and as the phy- 
sical effects of drought have absolutely increased in intensity, 
this increase must be attributed to the removal of those con- 
servntive influences which former aspects of the country poe- 
sessed" (p. 248.) 

36. The ryot cultivators have had no doubts as to clearing 
being the cause in operation lessening 

'rob pmve cleuingcl their water supply. Surgeon Gibson cause aridrty. 
(Bombay Forest Report, 1849-56, page 

7) prominently mentioned their views when he was writing re- 
garding the former and recent conditions of the Jyghur Creek, 
near Rutnagherry. He says, what we now see are merely 
shoots from the stocks of the old trees. I t  is, indeed, probable 
that extensive moods have at  one time existed here, as the shel- 
tered sides of tbe Jyghur Creek, for at  least 30 milea from i h  
head, are continuoue, well shut in, and not destitute of soil. Un- 
der our system of exhaustion without replacement, the sides of 
the hills enclosing the well shut in valleys are now bare, having 
been mostly denuded of even the gnarled stocks from which the 
rnnnnl supply of branches for field burning is cut. He  tells ue 
that he inquired of many of the cultivators who own the level 
holms skirting the creek, whether they experienced any differ- 
ence in the supply of water from above since the mood has been 

" Macmillan'a Megaii~s" for January 1878. 



oleared off, and the univereal reply to these inquiries (made a t  
different plaoee from separate persons) was, that now the water 
came down in a lump, leaving the upper lands and the holm 
fields arid in the dry season, whereas, in former y&re, the sup- 
ply was more gradual and more permanent. 

37. For several yeara past, eminent microecopists have been . . 

carrying on in India inquiries similar to  
PettenkaZer stah' those in which Max von Pettenkofer has trow check evaporation, 

-lab the -tnre in been engaged. That learned man hns the aoil, 
recently been writing on the influence 

of trees in preventing evaporation, also on the purity of the 
atmosphere, and as to surface and sub- 

and on cuttin we,km ' P r i n F & d ~ ~ ~  soil water. His observations are of so 
much importance a t  the p r w u t  moment 

that I give extracts from them here. He says :* '' The amount 
of moisture in the soil of a forest is subject to considerably 
less variation than that outside. Elwrmeyer has deduced the 
following result from his  meteorological obserrations: ' I f  
from the soil of an open space 100 pnrta of water evaporate, 
then from the soil of a forest free from underwood 88 parts would 
evaporate, and from a soil covered with brusbwood only 15 
parte mould evaporate.' This simple fact explains clearly why 
the cutting down of wood over tracts of country is always fol- 
lowed by the drying up of wells and springs. 

'' Surface vegetation has also other advantages ; besides its use 
in regulating the moisture in the soil, i t  

v%ebtion purifies the purifies it from the drainage of human 
air and w a r .  

habitations, whereby i t  is contaminated 
and impregnated. If this refuse matter remains in soil destitute 
of growing vegetation, further decomposition sets in and other 
procesRes are induced, not always of a salubrious nature, but 
often deieterions, the producta of which reach us by means of air 
and water and may penetrate into our houses. - - 

"We learn," he says, "from Ebermeyer's work, that the tem- - .  

perature of the trees in a forest, and even 
h are cooler than 

tbe .ir, and rhelter the in the tope of them, is always lower khan 
wiL 

the air i; a forest. Tile shade of a single 

" Contemporary Review," December i877, pp. 68-81. 



tree, therefom, coole, not only by interceptiug the sun's rays, 
but also by the effect of gentle fanning. The shelter of a thick 
wood is cooler thnn that of an open apace e x p o d  to the sun. 
The air from outside is drawn into the wood, ia oooled by it, and 
cools us again. And it ie not only the air that coole w, but the 
treea themoelvea Obeervation has shown that the trnuke of 
trees in a wood breast high, even at  the Lotteat time of the day, 
are five per cent. m l e r  than the air." 

38. Thirty years have paseed s i ~ w  the subject was first 
brought under the consideration of the 

h t a  arcurndated in Indian Government, and in the interval 
@MY- 

many additional faata bearing on it ha ie  
aocumulated. Bat the information they supply is identical in 
charaoter with that furnialred at  the outeet, and would have 
juotified wide notion to p r o b t  tbe country and ite people from 

ever recurriog dronghto, ecarci ty, and 
A"ion - by famine. After the reports from tbe Mad- Government. 

rae officere were received, orders were 
iesued to conserve tlle forestti, to plant. trees, and to protect the 
springs. Conservators of Forests were appointed in all parb  

of British India, aud in, a t  least, one 
offioen 'ppoinM allied State, that of Hyderabad, in the and fo- hwr pawed. 

Deccan. In  October 1877, there were 
100 officers of the Conservator grades, and 86 Forest Bangern. 
On the Neilgherry Hills a rule was enforced prohibiting felling 
withiu 10 yards of running water (Appendix A), and a native 
who contravened i t  was fined by the Collector of the district. 
An Act wae passed for the control of the forests, and in 1877 
(17th October) an amended Act was, with the approval of the 
Home Government, submitted to the Legislative Counoil of 
India, Mr. Hope, remarking (p. 512) that '' without effective 
regulation and conservation of forests, not ~ e l y  Ue  public 
revenue, but the public themeelves, would suEer, a d  even risks 
of famine mould be infinitely incurred." 

39. There has never, so far aa is known, been any general 
return published showing the extent to 

dPephtio~ " which replanting has been carried. T h  be d e d  fur. 
should now be obtained, and coutinued 
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anndly in future, became, by the lateat infarmation, tbs exist- 
ing forsets ere reoeding. Also, the planting seems ad to bare 
shad in vhw the replation of the minftrll, h t  to have been of 
tmeeruitable for timber, and I have m t  heard of any attempt 60 
dotile nay of the denuded hills iu t h  Ceded Ditricte or else- 
where. PN- .praono have epecnlated in fuel plantations in 

mveral parta of the county. Along the 
pa- f ,Coromand$ Coaat, cmuarina treb were 

%ell pknbtima 
Irrrgely' laid out ; planting was made H 

some plrrsee .long the linee of railway and in the Mysore aoun- 
try, and oome years e k  a peraon, writing from Aumngabad, 
mentioned the aase of a man who, by a trifling outlay, h d  
plertted a po&oo ef wmte land, and been able ta leave a large 
fortune to his family. Madras reserved foresta area is estimat- 
ed &.mom .than 5,000 square milee. 

90. Onlp the fGovernmenta of India, however, can obtain - 
done c?a 

resolta commenaunte with the require 
pkatmmmeoaamtr1y ~ 8 t h  menta of the country, and the need for 
the coRxit+I wan& 

action ia argent. Ih. RdM Wight 
p v e  his views w these pointa when writing in 1850.' H e  
remndied that, "for some time past, tbe opinion has been gain- 
ing ground that the climate of a country ie considerably idu- 
enaed =by +he greater or lem exb3n.t to whioh the surf- is 
covered with arboreom vegetation, and that the dryneaa of the 
climate of the Carna+ic k, i part a t  least, attributable to 
its being so generally denuded of foreat. To remedy thia evil, 
extensive planting hae been autlorised. This propasal is 
wortby of a great and paternal Government, and dmrvina the - 
highest oommendntion, for, even admitting as some sup-, 
the theory to I s  erroneow, &ill an abundant supply of good 
timber, sdnpted for all pnrposee, will, exclusive of the augment- 
ed fertility flowing from the retention of moisture in the soil 
and the shelter ,plantations afford, add inca l~ulabl~  .to the re- 

sourcee of the country and be of mch 
Ih. Wight g 6 ' especial advantage to the Carnati- 1MeeriaK. b ~ . ~ l a a % ,  

where timber and fuel are in great request 

r u- 
1861," p. 180. 

.I 'the he Committee for the &eat Exhibition of 
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and shelter from the scorching blasts of the land wind much 
wanted-as to justify a very lihral expenditure towards at- 
taining so great a boon to the countrp. Orders having been 
issued for carrying into effect the plan proposed, it then be- 
comes an important question mhnt kind of trees should be 

planted ? Should Iarge-headed rapid- 
and indrmrtm the treeu growing ones be selected as thoee likely 

to produce the speediest effect on the climate, or ought tho= 
furnishing the best timber and fuil, and, therefore, economically 
the most valuable to the country, to have the preference ? The 
laet, of course, will be those to which the greatest favour will be 
sliown, but they oannot be exclusively taken, i t  being necessary, 
on the known principles of vegetable physiology towards ensuring 
nucms, that the plantations should be of a mixed character, and 
must, to some extent, include bad aa well as good, but the 
majority should be of the latter description." 

41. Thus wrob Dr. Wight 28 years ago. But, while carry- 

f i o k i n ~ o ~ ~ I  need& ingout his suggested principle of variety, 
atutandacllor~wing. two distinct kinds should, invariably, be 
brought together--one of fsat growth to shoot up and shelter, the 
other and more lasting slow growing trees. The Committee of 
the British Aesociation enumerated several trees which they 
deemed desirable to have planted ; amongst others, the (1) Man- 

Trees named by British go, (2) Banyan, (3) (4) Tamarind, 
Amxistion. (5) Dhnk, (6) Wild Ju jub ,  (7) Babnl, 
(8) Serise, (9) Siseoo, (10) Teak, (11) Bamboo,* all of them 
useful, and such as mny be lnrgely planted. Plnnta with large, 
tough, thick, glossy leaves, condense the vapour in the atmos- 
phere more rapidly than any others. The portia tree (Thspeeicr 
populnea) drips abundantly in a morning fog. The various 
neem trees, species of Azadiraciita and Melia, are in full foliage 
in the very height of the hot weather. I t  is in the hottest sea- 
son of the year, March and April, thnt the mango tree throws 
out its bloasoms and young leaves, maturing its fruit in June. 
The several species of Eucalyptus, from Australia, grow with 

T h w  are the ( 1 )  Xangifsra Indicq (8) Urntipa Bangalaus, (3 )  Ur. rsrslig+ 
nu. (4 )  Ihmarindwr i d i e a ,  (6)  Bakvr frondora, (0) Zir$phw J + b q  (7) Accma 
arabrw, (8) Albiwfa Lshbsk, (9) D d b a g i a  Birwo, (10) Twtona graldir, ( 1 1 )  B a r -  
bua mpeclea 



great rapidity on the Neilgherry Hills, and may be largely 
utilized. Some plants, like the cooltee, (Ddichos un$onrs) are 
brought forward in the cold season of the year by tbe night dews. 

48. Philindus says (p. 253)) the cost of planting by the 
pdm ior grorlng Madrae Forest Department during 1874 

plant# seeded -75, was (excluding teak) about 61. per 
1,000 trees, and he mentions 80,000 square miles as about the 
arm ~ u i r i n g  to be planted. with trees. Protection for the 
growing plante is, also, a great present and future need. The 
earth hag in its bosom myriads of seeds and rook which would 
shoot and grow into trees, and shrubs, and grasses, if man and 
the flocks and herds would only permit. I t  is wholly unneces- 
saxy to experiment on this p in t ,  for I know that protection 
would effect a great and immediate change ; but if any doubte 
on the subject be felt, the south-west monsoon begins in three 
months, and a strict conservancy may be established in several 
hills in various parta of the country, and the result reported at 
the close of the south-west monsoon, and again when the north- 
east monsoon is over. I n  the meantime plank and seeds can be 
gathered in from all parts. I think that no species of the pitcher 
plant grows in the peninsula I t  may be doubtsd if there is in 
the south of India a dozen of the travellers' tree, though the 
plantain (Mwa paradisiaca) grows wild in the Western Ghata. 

45. A writer in " Science GossipJJ says that, "from obser- 
vations by Bf. Fantrat, relative to the comparative influence 
of leafy woods and resinom woods on rain, and the hygro- 
metric atate of the air, recently commnuicated to the Parig 
Academy, it appears that pine forests have a much greater 
influence on the hygrometric state than others; so that if the 
vaponre dissolved in the air mere apparent, like fogs, we 
should see forests shrouded in a large screen of moisture, and 
in the case of laesinous woods, the vapoury envelope would be 
more distinct than in that of leafy woods. 9. Fantrat also 

X. Rantrat muma the shows that pines retain in their branches 
trau sort useful. more than half of the water which is 

poured upon them, whereas leafy trees allow 58 per cent. of 
the precipitated water to reach the surface of the ground. 
He snggeet,i~, therefore, that in planting with a view to oppose 

B 
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inundations, i t  would be adviaable to choom by preference ' 
- - 

resinous treen, as offering a better covert."* 
44. This point, however, appears to need some further in- 

=, - n* ths veatigation. Dr. J. C. Brown seems to 
importurt treer. be of opinion that some treee evaporate 
and some condense moisture. He notices the tree of the Ferro 
Iolanda which attracta r oloud and drips, and another tree in 
Asia Minor with similar aetion, and mentionat that in Europe 
the most copions humidity or moisture has been produced by  
the elp, and in deaeaaing order by the poplar and horse aheat- 
nut, whilst the least effect ie produoed by the flra. 

45. In conmotion with this subject, I may draw attention 
to Mr. Roberteon'e renewed experiments 

Mr. Roberhm'~ experi- 
ment~ on the &orbent on the absorbing and retentive powm of 
crpacib of wik. 

soils. The regur, or black cotton soil of 
India, ie familiar to all who have been in that country, and i t  
ie realroned one of the best of the soils. During the dry mason 
it rende into great crab in every direction, but, during the 
rainy sereon, it presenta a uniform glazed surface of black tena- 
c iou  clay, marching over which is m impossibility. Why the 
great rente become thus c l o d  is shown by Mr. Robertron'e 
experiments to be owing to the p a t  capacity this soil poeaesaee 

of absorbing and retaining moisture. H e  
Bhck cotton rail sbwrb# 

lugel,, and b hi~hly re- tells us (p. 35) that i t  is capable of hdd- 
tentare ; 

ing more than one-third of its entire 
weight of water, and that it has, in a very remarkable degree, 
the power of absorbing moisture from the air. In one night 
black soil absorbed I f  per cent. of water, but sandy soil only 
f per cent. And in another experiment he found that thorough- 
ly dried cotton soil, exposed to an atmosphere saturated witb 
moisture, absorbed 7.99 per cent. of watsr during a night, 
Dm. Macleod and Christie, Captains Allardyce and Newbold, 
all noticed thie character in the black cotton mil.$ It is that 

itJ pb r,,as Lbr cold in wbiob the cottons, the sorghum, the 
reather crop. wheata, and maize are grown. I n  many 

uHrrdmoke'~ 8cimcs Bouip," No. 168, Pebrmr~ 1678. "The I d l u ~ s  d Rec* 
on Rainfall." 

t Dr. John Clloumbie Brown, LL.D., " Bmartr d Moutum," Edinburgh, 1877, 
p. 37; 

M&u S o d  of LitQICwa md Bcia1~8," Ootokr 1098, p. 47%. 



gVb it is 15 and 20 feet deep, and probably i t  might be 
largely wed as r layer over the l e a  retentive and less absorbing 
soh. Manure is not available in that country in anything like 
tbe needed qnantitiea, and water in many of the higher lands 
m n o t  be readily or oheaply provided, but there cannot be any 
difficulty in covering the red, and grey, and calcareous mile 
with a layer of the black soil. I t  is to be had in almoet every 
p u t  of the inland country, in smaller or larger qnantitiea, and 
coven the whole surface of the greatest outburet of volcanic 
rocks in the world, in the western part of the Deccan, Central 
Pruvincea, and Bernr. 

46. The ryot rarely provides pastnre fields for grazing. I n  
the immediate vicinity of large towns, patches of Sorghm ml- 
yare (jnari, cholnm), SOWXI thick to furnish green food, may 
k o n a l l y  be men, bnt the nsnal custom is to drive the horned 
cattle, the sbeep, and goats, to pick np what they can get on 
unoccupied or fallow tracts. In  this rapeat the practice in 
India is virtually the system of the sheep rune of Australia, 
where, however, four acres are allotted to a sheep, and in India 
everything disappears nuder the numbers of the && and beds, 
and, in the vicinity of towns and villages, horned cattle and 

Beldr required; p i p  eat np refuse greedily. I write from 
Jlogavrer-n, memory when I mention that in the open 
parts of Australia four acres per each sheep are required for the 
suitable rearing of a flock. In  the summer pastures of Engla~d,  
between London and Bristol, an acre is neceaaary for one of the 
horned cattle with two sheep, but Philindns calculatee (p. 255) 
that on every available acre in the Madras Preldenay there are 
1.6 horned cattle, 1-35 sheep, and 2.7 goate. 

47. Aleo, throughout all India, besides the destruction of 
much gram by the close mopping of the flocks, much is destroy- 
ed by the mode in which fodder is obtained for horses. The 
valuable harisli graes (Cynodon dactylon) grows abundantly 
over most parts of the conntay, but all t l ~ ~ u g h  the hot weather, 
when herbage dissppeare, ita very roots are dug Up fo provide 
fodder for horses. Deprived of all vegetable oovering, it ie not 
to be wondered if the earth dry up. The day must come when 
pasture fields will be laid down for tbe herds, and their early 
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adoption should be encouraged. Already, in New Zealand, grass 
seed has been introduced from Great Britain, and it is said 
thrice as many sheep are now being fed on an acre. Moorcroft 
recommended a trefoil which he found the people of High Asia 
using for their cattle. There are, however, plenty of grasses 
from which to select, and conscionsness of the necessity for 
using them alone is wanting. The farmers of India and the 
villagers generally are, however, wasteful in many ways, and 
they might seemingly make much more of the natural grasaee 
than they do at  present. 

48. Mr. Robertson has pressed this point, and Major C. 
McIuroy, the officer in charge of the Amrut Mahal Cattle 
Breeding Eetablieh~nent at  Hoonsoor, in Mgsore, remarks that 

and the existing g r a m s  Mr. Robertson's beliefregarding the mis- 
more utilized. management of grass lands by ryota 

tallies completely with his own experience. He says : '' I t  ia 
lamentable to observe the wanton destruction of pasture on 
the one hand, and on the other the apathy displayed by tbe 
natives in securing the enormous quantities of excellent 
jungle grass which is annually burnt or otherwise lost. I 
caunot even get surplus kawal grass cut and stacked on the 
condition of giving the workers half of it for their own use. 
With a gang of Tamil coolies at  my disposal, and the use of 
the Government elephants, I could stack any quantity. No 
doubt," he adds, the increase of cultivation has diminished 
the waste lands formerly used for grazing, and eventually 
this mill become a very serious question, but in the meantime, 
and for many a year to come, there ought, with the most 
common care and forethought, to be ample grass for the 
present needs of five times the number of cattle in the 
country, and to provide a reserve of hay for such seasons as 
the olle through which we have just prrssed."* 

49. Mr. Robertson mentions that in the Coimbatore District 
a few of the villages retain in their vicinity lands for pasturing 
their flocks, but take no care over the grasses growing on them, 
which are perennial and in tufts. 



50. The pastoral races annually fire the grass and under 

Firin of forssts and hiU shrubs in all the forest and hill tracte 
M. $odd t~ where their herds and flocks p z e .  The 
prohibited ; 

extent to which this is prnctised, and the 
distances of the places affected by it, are scarcely to be realized 
by Europeans. On one occasion on the Irawadi, near Prome, 
I observed flakes falling on the deck of the steamer from 
forests burning, i t  was supposed, miles away. On two of the 
ocweions of my sailing through the Malny Archipelqo, I saw 
the forests of whole islands on fire. On one occasion, when 
travelling from the Woon to the Bassirn district of Berar, the 
whole of the hill summits around me, so far as the eye could 
see, were on fire. T21e' destruction by such firing of young 
trees and shrubs is an annual recurrence, and it should be 
sternly repressed. 

51. I t  will be necessary to exclude wood-cutters, cattle, and 
p m ~ o l l  ~ r s n  c sheep and goats from tracts allotted for 

wring p b h  the growth of trees, or underwood, or 
graseee. Darwin* strongly urges the need for preventing 
cropping by cattle, and for enclosing tracts on which it ie desired 
that trees ~hould grow. 

52. Throughout nearly all the interior of the peninsula of 
sang, necaed fir India, from Bangalore northwards to 

tbewinhrrinkrcropr. Nagpore, the winter crops are reaped in 
January, February, and March. T l~e  fields have no permanent 
enclosing hedges or trees, but the cnltivatora annually enclose 
the road side parts of their holdings with branches of the bahul 
tree (Acacia arabica) which they burn when the crops are off 
the ground. They do not wish to have hedges or trees, as those 
track are 1,300 to 2,400 feet above the sea, and the crops of 
the winter season need all the sunshine they can get. Whilst 
the crops of sorghum, wheat, kc., kc., are on the ground, no 
sight can be more lovely, but when harvest is over, the view ia 
one of desolation. A traveller, who recently came to Madras 
at the bare aeaaon of the year, remarked that he had come to 
the world's end; another, who saw Berar a t  the close of the 
harvest, mid it was the most God-foreaken country he had seen ; 

'' On the Origin of Speciw," 3rd Ed, pp. 7476.  
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and a third traveller from Europe was at  a losa to understand 
whence the Government drew their revenue. I t  will not, I 
think, be possible to induce the cultivators to have hedges or 
trees at the sides of fields where cold weather crops are gown, 
but there are abundance of nnoccupied places which could be 
advantageously plauted with trees and shmbe. 

53. Shelter from dry hot winds is needed for ail growing 
plants and to prevent desicostion. A dry 

Bhelter kom hot  
d e a  for g r o w  plantr wind causes very rapid evaporation ; a 
and bnkh hot dry wind, in a few days, will lick up 
all the moisture ou the surface of the ground, which cmche and 
rends under the drought, and shallow tanks dry up ;  the 
bottom becomes heated under the sun's rays, evaporation 
rapidly proceeds, and a hot dry wind blowing over the surface 
carries off the rising vrpour. A11 tanke should be girt with 
tree0 on the ddes from which hot winds blow. It is not 
required to hsve a great number of trees. A quarter of a mile 
of a tank under lea of a single tree, 16 or 20 feet high, will 
lie unruffled by the wind. 

54. The communal system of .British India presenta difical- 
ties in the way of eettling the non-Aryan 

~m.Aryan rww ue field 
~ . b o ~ ~ e n  and be races on the waste lands of villages. 

UId holdem. 
Theee classes form the chief part of the 

adcultural labourera Altllongh in many districts there are - 
oustoms current which prove that the non-Aryans were settlers 
p i o r  to the appearance of the present Hindu holders, only 
A one Deccan village, and that in the Hyderabad dominions, 
have 1 ever seen a village patel of the Dher or Pariah caste. 
Many of theee races are migrating, even to distant countries, 
in of employment and food from which the communal 

of the Hiudu holders are debarring hem. Yet India 
cannot spare its population, and its landa 

bdia population gene- 
oauntry could wpport much larger numbers than 

ban. m u L 8 u ~ t  now. But the non-Hindu populatio~ of 
some districts is increasing with such 

rapidity that they are emigrating ; and, as the provision of more 
food ie even now a question of importance, the attention of 
Government might be given to deviaing means by which non- 
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Aryans could hold land. Ondh, Bengal, and the North-West 
Provinces are well peopled ; but other districts have only a 
scanty or even a aptuse population, as the following memoran- 
dum of the number of sonlo on each square mile will show :- 

Oodh . . . . . . . . . . . .  s f 3  

Be @... . . . . . . . . .  897 
... North-West Provinocs 878 

. . . . . . . . . . . .  M h  226 
M+... . . . a n . . . .  187 
Punjrb ., . . . . . . . . .  173 

&I= . . . . . . . . . . . .  U9 
A . . . . . . . . . . . .  119 
A w m  (exoluding Hill Tnctr) 99 

. . . . . .  ce~ntrcrl Prorincos 97 
h a  . . . . . . m a . . . .  80 
British BMM. . . . . . . . .  81 

Bo~nbay ...... , 181 

po8ilda ir p l y  And, in the Madras Presidency, the 
peopled average number of persons to the square 
mile are as under :- . . . . . .  Madme City 14,724'1 . . . . . . . . .  Ma1 

&kbu . . . . . . . . .  876 1 
&nth ...... 860'3 

mhinopoly . . . . . .  841.5 
Chinglepnt . . . . . .  
!bnavelly . . . . . .  837'8 

2 P d  ...... 288.3 
BJ~P . . . . . . . . .  268.9 

. . . . . . . . .  16.9 
ysdnrs . . . . . . . . .  858'6 

. . . . . .  &~I~WOIW 237.8 
8011th 0- . . . . . .  w 4  
C)crnjsm . . . . . . . . .  1889 
Kiitna 180.7 . . . . . . . . . .  

. . . . . . . . .  Nellore 16Z.T 

Ow3dnpah . . . . . . . . .  161.6 
Be* ...... . 1618 
Knr0001 180.4 ...... . 
Vhgapst.m ... ,, 117-7 

. . . . . .  Neilgherry Hills 66.0 

65. These figure8 are inatmctive. Tanjore, prior to British 

Tmjon, the momt irripb supremacy, possessed large irrigation 
4 i o h t p l d  d channels leeding from the Cauvery and p i  t e m a t  uid, are 
mong.r thr lwr eopled Coleroon, and these were improved by 
.nt moat dennd2 and 
hriyipn b d a  .nd ' Colonel Sim and Colonel Cotton. I t  now 
ramvan needed supports a largerpopulation than any other 
Madras distriot, and the three revenue districts, Bellary, Cndda- 
psh, and Knrnool, into which the Ceded Distriots have been 
m g d ,  stand out in strong contrast to it. These three, with 
one exception, are the scantiest peopled, and are the moat arid of 
dl that eouthern region. To remedy the want of humidity, 
the waters of the Tnmbudra might be more largely utilized 
than they yet have been. It i the great river of the Bellary and 

bed Knrnool colleotortrtea ; but, running ae i t  
d.n--mord~. does through a greatly denuded country, 
channels and reservoire are both required, for there ia now neither 
tree nor shrub, nor grass on the bare stony hills to retard and 
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equalize its flow. At one time i t  is in rapid, even dangerow, 
flood ; a t  another its bed is dry;  it comes down past Kurnool 
with sudden rushes. My house was built on the brink of the right 
bank, and in 1847 (or 1848) a woman, whom I saw crossing on 
foot its almost dry bed, was overtaken by a wall of water and 
drowned. Its waters are abundant ; ita catchment area is about 
20,000 square miles, and its flood discharges at  Kurnool270,OOO 
cubic feet per second. When the Madras Irrigation Company 
planned their great work on the Tumbudra, they had also in 
view a further irrigation scheme, and expended, aa wsa 
mentioned to me, Re. 40,000 in taking the levels of a tract 
through the Bellary district from higher up the river than 
Sankosala, the head of the Kurnool scheme; but, not wing 
their way to complete another canal, they transferred their 
surveys and plans to the Madras Government. I f  my informa- 
tion on this point be correct, the projected canal scheme could 
now be resuscitated, seeing that irrigation channels and reser- 
voire are largely needed in that arid region. That Company 
planned their canal to combine an irrigation and navigation 
channel. It is a grand work, overgrand for the state of the 
people, for the minimum section of the canal in the first 75 
miles has a 90-feet bottom breadth, and the great desideratum 
in the Ceded Districts is irrigation. To aid in providing 
this, U e  prominent hills in the Bellary district should be 

guarded, and the entrg on them of wood- 
P m t d  ita hiis from 

~ ~ o a ~ t t s n  ~d ~1 mttle cutters, cattle, or sheep, also all burning 
and finr of grass, strictly prohibited. There are 
many hills in the district on which grass and shrubs and trees 
would ehoot up, if cropping, and cutting, and burning were 
prohibited ; groves also could be planted successfully in many 
placee, and all three districts SO improved as to support a larger 
population than 150 to the square mile, as now. The Ceded 
Districts have bean great cholera seats, and Von Pettenkofer 
would point to the want of plants as a probable cause. 

56. Besides the settled non-Aryans, there are, in all parts of 
India, numbers of homeless races ; in the 

Non-Aryan rrcen td be 
wttled and mule pro- Tamil, Tdugu, and Kanarese countries, 
d w a  

not fewer, perhaps, than 100,000. Their 
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history cannot be traced, but they are contributing nothing 
for the wpport of themeelves and others ; indeed, most of them 
are predatory. They are not inclined to mix with their fellow 
men, and tact and patience will be required to withdraw them - 

from their migratory habita, and induce them to settle down 
to agricultural pursuits and become producers. Surgeon-Major 
Shortt, of the Madras Medical Department, was able to initiate 

this good work with one of the races on 
the East Coast, perhaps the most snepici- 

elirmJs .nd be one of all. In connection with this i t  
psnnuumtJ~ r a p r e d .  

may be mentioned that, from the year 
1860, the question how to people Burmah has been constantly 
under consideration, and unsocoeasful efforts to induce immi- 
gration have been made; pet non-Aryan races are pressing 
into Aasam to obtain culturable lands and a milder climate 
whom a mend Cleveland could lead to the unoccupied tracta 
in the south, and much of the restlessness of the frontier tribes 
M the result of their cramped position and natural craving for 

- 

more land and more food, and their strivinge to obtain these 
can never be permanently repressed. 

57. Also, any efforta which the Government of India may 
make to conserve the forests, and protect 

F m t  lrra &odd be 
i n d u e d  into allied the springs and river sources shodd not 
BtAta. be restricted to British territory or to 
Government forests, but allied and feudatory Statea likewise 
shodd be asked to introduce conservancy and planting. 
Already rules exist for controlling private forests, but there has 
still to be introduced a system for the protection of the forests 
in Native Statea where many rivers have their sources. 

58. To bind down the moving sands from river beds, and 
sea shoree, and deserts is also a matter 

Moring u n d o  ta be 
h a  d o n ;  ~.oobrb.d meriting attention, in order to prevent the 
UI illustration 

submersion of arable land. Something 
might be done for parts, a t  least, of Rajputana, and for parts 
aleo of the Indian deserts, by providing irrigation channels and 
reservoirs, and by planting sand binding plants. A recent writer 
mentioned* that "at the extreme north of the district of 

8 11 High 4' Put I, Vol. II , page 8. 

8 
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Jacobabad, in the vioioity of the ontpmte, is h r t  pltrin, 
breaking ocoasionally into saad hills, but the cultivation ie 
gradually reclaiming this land, and there is every prospeot in a 
few years, ae the canale are opened out in this direction, tbat 
the present barren, desolate appearance will be changed for 
fields of corn." Thie seems to have been the s t a b  of that 
antonment until the year 1844, when a canal was led into it 
f om the Indug and Dr. Brandis, writing in 1872, at page 95 of 
f' Ocean Highways,'' mentions that now the plain is a dense 
forest of babul and other trees, upwards of 60 feet high, shel- 
bring the houeea and gardens. He tell8 us that " a ride of a 
fen miles takes you into the desert which skirts the hills of 
Baluchistan, a level plain of splendid, fertile, alluvial mil, but 
hard, naked, and barren like a threshing floor, without shrub, 
herb, or p e e ,  except in the vicinity of the canale, where 
vegetation ie rich m d  luxuriant." There are many lands in the 
south of India needing a similar care to that given to Jawhabad. 

59. When writing in 1840 and 1848, the data available jne- 

Conelunion. B a i f d  ir tified the opinions whioh I then adrancid, 
an abundant .s ever, but that fhe rainfall is as abundant ak ever, 
racklean denudation has 
removed the mema of but that countries denuded of their v e g e  
regulating its flow. 

table covering have no means to husband 
it or replate  its flow. In  now again writing on the subjeot, 

have had in view to give a vesurnd of what the Indian Govern- 
mento have done since it waa first under their wnsideration, to 
place on record the data that have sinoe crccumulated, with de- 
ductions therefrom, and to direct future attention to urgent 
economic points. In now concluding, therefore, it may be con- 
fidently stated that in India, within the present oeatury, the 
rainfall has not diminished, nor has the quantity annually falling 
now become more uncertain, but that man, partly ignorant and 
wholly reckless, has denuded the soil of ita tree8 and shrnbs 
and bared the surface to the sun's rays, thua depriving the 
country of its conservative agents, and making the exbremes of 
floods and droughts of more frequent occurrence and more 
eevere. I have now, however, ahown that measures, many of 
them inexpensive, can be easily adopted, which will ear1 y aecnre 
a more equable supply of water in the rivers, canals, and 



reaervoire, permit cultivation and population to increme, and 
render ecarcity and famines of less frequent occurrence, whilet 
the bunting of tank bunds, and the destruction of bridges 
and roede, will be in some measure avertad, and lives, and 
pmperty, and revenue saved. 

EDWABD BAWOUR, 
Surgeon- General. 

9, ~ ~ O B D  SQTJABE, H m r  PABK, LOFIDO~P. 
20th F&&y 1878. 

APPBNDIX. 
Remarks of Yaz w o n  P&dqfer.* 

"Modem hygiene has observed that certain variatione in 
&e m & h  of the soil have a great influence on the origin 
ad spread of certain epidemio dbeaeee, ae, for instance, 
cholera and typhoid Eever; that these dieeases do not become . - 

epidemic when the moisture in the soil is not above or below 
a certain level and has remained so for a time. These varia- 
tPne crrn be measured with greater accuracy by the ground 
water of the soil than by the rainfall, because in the latbr 
case we have to determine how mucli water penetrate0 the 
ground, how much runs off the surface, and how much eva- - 
parates at once. The amount of moisture in the soil of a 
forest ie eubject to considerably lesa variation than that outaide. 
B b e y e r  hae deduced t h  following results from hie meteoro- 
logical observations on foreatry : " If  from the soil of an open 
space 100 pa* of water evaporate, then from the soil of a 
&met, free from underwood, 38 polrts would evaprate, and 
from a soil covered with underwood only 15 pads would eva- 
prate." Thi% simple fact explaioe dearly why the cutting 
down of wood over traab of corntry is dwaye followed by 
the drying up of wells and springs. 

6' In Indie, the home of cholera, much importan- has been 
attaahed in recent times to plantatione ae preventives of it. 1,t 
has always been observed that the villages in wooded 
dia;rricte suffer leae than thoee in treeless plains. Many instances 
of this are given in the reports by UP. Bryden, President of 
the 8tatistical Office in Calcutta, and Dr. Murray, Inspector 

MU van Pettmnkofer, the Cantemporary Beview," December 1877, pp. -1. 
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of Hospitals. For instbnce Bryden compares the district of 
the Mahanadi,* one of the northern tributaries of the Ganges, 
the almost treeless district of Rajpoor, with the forest district 
of Sambalpoor. I t  is dated that in the villages, in the plain 
of Rajpoor, 60 or 70 per cent. of the inhabitants are sometimes 
swept away by cholera in three or four days, while the wooded 
district of Sambalpoor is oftan free from it, or it is much less 
severe. The District Commissioner who had to make a tour in 
the district on account of the occurrence of cholera reports, 
amongst other things, as follows : " The road to Samhalpoor 
runs for sixty or seventy miles through the forest, which round 
Petorah and Jenkfluss is very dense. Now it is a remarkable 
fact,nevertheless, that on this route, traversed daily by hundreds 
of travellers, vehicles, and baggage trains, the cholera rarely 
appears in this extent of sixty miles, and when i t  does appear 
i t  is in a mild form ; but when we come to the road from Arang, 
westward to Chicholee Bungalow, which rnns for about ninety 
miles through a 5urren treeless plain, we find the cholera every 
year in its most severe form, the dead and dying lying by 
the wayside, and trains of vehicles half of whose conductom 
are dead." 

I n  the same report Dr. Bryden continues :- 
'( I will mention one other fact us the result of my observa- 

tions, namely, that places surrounded by those vast and splendid 
groves, which are occasionally seen lying in low, and probably 
marshy situations, surrounded by hills, and which from the mass 
of decayed vegetation are very subject to fever in September, 
Ootober, and November, are seldom visited by cholera, and if 
it occure there are but few deaths, while places on high ground, 
or in what are called fine airy situations, free from trees and 
without hills near, so that they are thoroughly ventilated, suffer 
very much from cholera." 

Murray gives a number of instances showing the influence 
of trees on the spread of cholera. One of these may find a 
place here :- 

" The fact is generally believed, and not long ago the Medical 
Officer of Jntisgar, in Central India, offered a striking proof 

'' Epidemic Cholua in the BengJ Prefiidoncy, 1889," p. 296. 
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of it. During the widespread epidemic of cholera, in Allahabad 
in 1859, those parts of the garrison, whose barracks had the 
advantage of having trees near them, enjoyed an indisputable 
exemption, and precisely in proportion to the thickness and 
nearness of the shelter. Thus the European cavalry, in the 
Wellin,oton barracks, which stand between four rows of mango 
trees, but are yet to a certain extent open, suffored much leu  
than the 4th European regiment, whose quarters were on a high 
hill, expoeed to the full influence of the wind, while the Bengal 
Home Artillery, who were in a thicket of mango trees, had 
but a single case of sickness, and the exemption cannot be 
regazded as accidental, as the next year the comparative im- 
munity was precisely the same.* 

* * * * 
Lr In the cholera epidemic of 1854, in Bavaria, it was generally 

observed that the places in the moors were spared, in spite of 
the otherwise bad condition of the inhabitants. The great plain 
of the Danube was surrounded by places where i t  was epidemic, 
whilst in the plain itself there were but a few scattered cases. 
The same thing has been demonstrated by Rheinhard, President 
of the Saxon Medical College. Cholera has visited Saxony 
eiiht times since 1836, and every time i t  spared the northerly 
district between Pleisse and Spree, where ague is endemic. 

L c S ~ r f a ~ e  vegetation has also other advantages besides ita use 
in regulating the moisture in the soil; it purifies it from the 
drainage of human habitations, whereby it is contaminated and 
irnprqpated. If this refuse matter remains in soil destitute of 
growing yegetation, further decomposition sets in, and other 
processes are induced, not always of a salabrioua nnture, but 
often deleterious, the products of which reach ne by means of 
air and water, and may penetrate into our 2iouses. 
"We learn from Ebermeyer's work, that the temperature of 

the t r e a  in a forest, and even in the tops of them, is always 
lower than the air in the forest. 

"The shade of a single tree, therefore, cools, not only by 
intercepting the eunJs rays, but also by the effect of gentle 

-- 

a~~ Beport on the Tmtmrmt of Epidemic Cholarq 1889," p.4. 



tinning. The shelter of a thiok wood, however, ia much more 
agreeable than that of a single tree. !Che air in a wood is 
aooler than that of an open spaoe exposed to the m. The 
air from outeide is drawn into the wood, ie coded by it, and 
aools na again. Asd i t  is not only the air that ooob us, but 
the trees themeelvea. Observations hae &own that the trunk8 
of trem in a wood, b m t  high, even at the hottest time of the 
day, are 5 per mnt. oooler than the air." 

Report by G. S. Jenman, Euq., Superintendant of the Botanical 
Gadem, Castlctou, Jamaica, on tirc Habitat, Qrbwth, 4c., of 
Pitlreco2obiurn Sonurn, Benth. Dated 17th April 1878. 

PithcoWum Saman, or, aa i t  is popularly known in Jamaica, 
Gwngo, is, aa an reethetio feature, one of the most magnificent 
subjects in the exieting Jamaica Flora. Originally brought 
over from the American mainland as seed, by Spanish cattle, 
it has become most thoroughly naturaIized in an the dry 
regions, especially in the Salt Ponds districts, a low-lying part 
of St. Catheriue Parish towards the sea, where it was first 
established. 

I t  is a lofty tree, with patent tortuous limbs, in general habit 
and cnstom much resembIing the English oak. The trunk is 
three to six feet in diameter, generally short, and branched a few 
feet from the ground. The primary branch divisions are often tree- 
like in size, measuring nine to twelve feet in ciroumference at the 
base. The lower branches spread horizontally, and the upper 
are erect spreading, giving the tree a Battish dome-shaped 
appearance. The span of the wide reaching boughs is usually 
in good specimens over a third greater than the height of the 
tree. Trees are not infrequent, seventy feet high, the dig- 
meter of whose branch expansion horizontally is over one 
hundred and thirty feet. 

The shade which this tree affords is of a light lifesome oharacter, 
with gleams of sunlight stealing through and flitting about 
ae the branohea mwe with tihe breeze. This oharaateristic, with 



tbe faabwhich is d equal importanoe to healthy vegetation- 
that the leavee and leaflets rigidly clme together a t  night, tbtm 
admitting the free desaeot of dem t o  the ground t o g e b r  with 
i$ eqnatlike broodiog habit, form its firat great talw ma *. 

pasture tree. I t  ie, without doubt, the finest pasture e b b  
trce on the ieland. Gh.aee grows re f d y  within the over- 
sbsdowimg of its ample arms ar vithout, dose up to the trunk. 
In this cireometance done, i t  Bhonld be planted $ufEeiently in 
prdnres wherever i t  will thrive aa a grateful sbade far oattle, 
Beyond this is the important consideration of ib being a hdder- 
Jidding plant itself, and thir h a +  in a secondary eenm eitber 
for the quantity or quality of the yield. 

The h i t  ia a bright dark colonred pod when ripe, six to tern 
S e a  bog, hardly one inch by a quark of an inah tbi* 
in substance o d s t i n g  of a sugary anEroFoolowed pulp, 
These pods are borne in great profusion, aad haag psar ta W 
maturity, dangling in c l a r h  from every branohlet. h Chey 
ripen, they drop to the ground, and are piahed up and eslteRIl 
with much relish by alI stock, even eheep and goats. U t l e  
may be seen about the beem wai t iq  L r  t b  p d n g  
breeze to shake the h i t  down. Its excellent quality tu a 
fodder is evident by iba fattening effect, Stock having acmss 
t o  it, improve markedly dnring the time it ie in seaeon. 

From the sugary nature of the snbstanee d the fruit, ;t 
will keep a good while paoked a h r  maturity. It is, therefam, 
often gathered on the pene, packed in bamle and b p t  fbr me 
till the dry early spring Beason has parohed ag gms and made 
herbage eoarce. 

There is no doubt, I think, that it would make ae gdod a 
preserved cattle-food mixed with other ingediente m tbe 
4' Carob" ( Ceratonia ail*), which is largely imported into 
England from the shores of the Mediterranean for this purpose. 
PitheeoZobiurn Saman thrives best in dry hot plains, having a 
small or moderate annual rainfall. I t  is true very large treee 
are occasionally found in wet distriots, but they lack the con- 
apicnously healthful and luxuriant branch development of trees 
on the plains. They are also very much less fruitful, and the 
fruit i less plump and mucilnginous in substance. Hot plains, 
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having an annual rainfall of from 30 to 60 inchee, appear best, 
adapted for ite successful growth, either spontaneously or by 
cultivation. Like many other plants, too, there is no doubt 
that a maritime iduence is particularly favourable to ite deve- 
lopment. 

The utility of this plant as a shade and ornamental tree 
for open placea of resort and wayside haa not been mention- 
ed. I t s  ample spreading habit, the clear refreshing green of 
the light foliage, the bright cheerful bloom, the quick growth 
and not least light shade, recommend i t  as one of the few first- 
class trees for park and avenue planting. I t  is unnecessary 
to point out to residents in tropical countries the value of shade 
trees along suburban and country roads. I n  many instances 
nature has done a great deal to protect tropical roads. The 
cases are much rarer where man has done anything systema- 
tically to supplement' her efforts. There are many subjjecb in 
the Jamaica Flora well adapted for use in park and avenue 
planting, but none having a combination of so many valuable 
qualities as Pithecolobiurn Saman. 

Though of a quick growth, the wood is hard and very orna- 
mental in grain. 

I n  concluding this notice, I may mention that the circum- 
stance which has brought the tree into prominence now, of a 
fine spray-like rain being distilled from the young foliwe 
during the day, sufficient to moisten the ground, has not been 
observed in Jamaica ; but, though i t  cannot be proved 
to be more than locally at  most a "rain tree," the 
many and universally permanent good qualities which i t  pos- 
sesses, some of which I hare mentioned, justify amply its cul- 
tivation wherever i t  will thrive. 



Prom+, a p n n s  of legurninone trees of the sub-order 
Mboaea,  contains about 18 species dispersed over the tropical 
and subtropical regions of Ada, Africa and America. Of 
the five sections which compose the genus-seotions whose 
characters are baaed to some extent upon the shape and struc- 
tnre of the frnikthree may be noticed :- 

Oontab the two Indian 

L With the pod mnootb 
rpscise P. +igd*4 the 

or dightly thjokened at the Adenopu well-horn ' Jhand,' and P. 

Dm& ... ... -- 
em P 'ab p h i ~  and 

Containa two of the ape- 
% W i t h t h e p d m m k h ]  , {  oie~ nor b e i  rown, wit., 

thickened at the nedr l o  u P. ghndrbrcr, of the moun- 
to be mlmoat jointed, and A'PObi. bin* of Wwbn~ T e w ,  and 
g s n d y  klclrre ... P. pdlida, of b a t h  Arne- 

rim. 

8. With the pod rpi- 
nuJ t w h d .  

The ' Jhand' (P. upicigera, Linn.) is too well-known to re- 
quire further notice than is given in the Forest Flora of North- 
West and Central India. 

P. pall&, Knnth., ie a native of South America, and hae 
been succeasfally grown in Ceylon. I ts  pods are oomidered 
of high value as a tanning material, containing, i t  is said, as 
much as 90 per cent. of tannic add. They are known by 
tbe name of " Balaamocarpon." 

P. gkmduloso, Torr., the Meequit or Algaroba of Texas,' 
in a native of the mountain regions of Western Texas, where 
it grows into a emall tree from 20 to 40 feet high, and with 
a diameter of 18 inches. I t  has straight or onrved, rather 
httened, almost jointed pods, the interior of which ia filled 
with a sweet pulp. The pods, it is believed, are useful for 
fodder, and are not injurious. It yields an excessively hard 
and durable timber, with a beautiful grain, and ia nsed for 
furniture, picket polee, and in the manuf'ture of charcoal. 
It also affords a large quantity of gum resembling gum arabic, 
which exudes from the stem and branches, and has been used 
ae mucilage, in the making of jnjubee, and for other purposes. 

T 
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P. prbcms, Bth., the '9craw Ban' or ' h w  Mesgnit,' 
is a small tree of Texas, New Mexico and Arizona. It is 
the 6 Tornillo' of the Sonora Mexicans, and is remarkable for 
its screw-shaped pods. These pods grow in abundant clustere 
of eight or ten upon the mme etem, ripen at  all timea of the year, 
and contain much nutritious saccharine matter. The pods 
have been said to be valuable as fodder for horsea ; but a 
recent communication addressed to the Aeeistant Director of 
the Eoyal Gardens at Kern by Mr. R. Thomeon, of the Cin- 
chona Plantation, Jamaica, and detailing an experiment he 
had made which resuIted in the death of a horse, shows that 
great caution ia required in their use aa fodder for horses. It 
is suggested, however, that thew injurious effects are not 
noticeable when the beans are given to asttle. 

Another speuiea, r native of Jamaica, whose fruita have 
poisonous properties, is the P. juZjRma, DC., of the section 
' Sbromboaarpa,' though, for other purpoees, the tree appeare to 
be urefnl for planting in eome IocaIitiea, aa the planta when once 
estiublhbed go on sending up shoot after shoot, ond are dif6- 
cult to eradicate. 

THE following correspondence should be read in connection 
with that published at  pagee 295 to SOB of the number of 
the INDIAN FOB~TEB for April 1878 :- 

Copyqfa let&, No. 471A., &d the 12th September 1878, 
from Major O. 3. Brakine, Secrelory lo tha Gowmm~nt of 
the North- Weatem Provinces and Oudli, in the Rawauc 
Department (Foreat Branch), to the Secreta y to the Govan- 
merit of India, Department of Beenw, Agriculture and Cm- 
m c e .  

I am directed to snbmib, for the oonaideration of H ~ B  Es- 
cellenoy the Governor-General in Council, a copy of the ppera 

marginally noted, in which Meaoro. 
Brom the Conlerrator of 
~ ~ d ,  H.. Qrek a" B ~ h a w e  d e ~ r e c a b  
12% dated the of dugrut t e r n  in which the services of 
1878, and sl~clwure. 

Forest Officers trained in India 
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hnve been alluded to in your lettar No. 6, dated the 23rd of 
Febrnary 1877, and in the Secretary of State'# reply, No. la, 
drZed the 18th of Cbtober 1877. 

2. Tbe Lieutenan+&vernor and Chief Commieaioner fully 
#ympntbises with tbe feelings of offioere, who, like Mesers. 
Gtreig sod Bogshawe, are oe thoroughly able, zedona, and 
eflieient pablio servants as a Government oould wiob to have 
m its employ. His Honor thoroughly appreoiatee the bene- 
fite to be derived from duch profemiond training aa Meears. 
hnee y and W i l d  bave n3miv4 but he strosgly deprecates 
ray slur whatever k i n g  made on the profereional skill and 
ability of the many exctellent o t E m  who serve under hin 
gommmemt, but happen to bave been appointed in India, 
i d  of in Errrope. - 
Copy qf a &ttter from the ~onasrocrtor of &edk, Central Circk, 

N o r t i r W m  Proainwa, to the Stttmtay to the Goaetn- 
tnent of tL N o d -  Weaten, P&er and Oudh, h n w  
Departmsrrt, (Foreid Bmnch). 

I have the honourto forward n oopy of a letter, No. 110, 
drted tbe 20th of August 1878, from 0. Bsgshawe, Eq., 
&pats Consemtor of Folests, in charge of the Jaunsar 
firirion, for the consideration of His Honor the LientAnant- 
Gommr, mnd for eucb aotion M be m y  deem proper. 

2. I think it will be allowed tbat Mr. Bagehawe's aotion 
is shighfforward and manly 8 he has token the whole onus 
upon h M f ,  althoagh 1 know that almoet every Fowet offi- 
mr in the North-Weetern Prorrinoee holde the errme viewe, 
and that they would willingly have affixed heir eignatmea 
b hie letter had he rsked them to. , 

8. My own opinion iq  that Hie Exoellenoy tha V i m y  
cannot have inten& to convey to Her Mnjmty'e Secretary 
of State for India such a dieparaging report of the India- 
appointed offioere oe the eentenoe quoted in para 2 of Mr. 
Bagahawe's letter appears to imply. 

4. I have eerved in the North-Western Provinces Forest 
Department siwe 1868, and have held the post of Coneervator 
since January 1871, md am therefore in a position to inform 



Hie Honor, to whom credit is due for the great progrew that 
has been made in Forest administration in these Provinces. 

5. During the ten years in question, five different traiied 
officers served in the North-Western Provincee for various 
periods (there were none previous to the winter of 1869-70) ; 
they were all junior men, Assistant Conservators of either 
the 2nd or 3rd grades, and none of them held any executive 
charge, except Mr. Pengelly, who had charge of the Ranikhet 
Sub-Division for about three yearn, and Mr. WhittaU, who held 
the Dehra Dun Division for about two months-in fact, al- 
though these officers carried out the dntiee asaigned to them 
by the Conservator, and the officers under whose immediate 
orders they served in a satisfactory manner, I cannot give 
them credit for any large share in the progrese of Forest ad- 
ministration in the North-Weatem Provincee during that 
period ; the credit is chiefly due to 001. Peareon, and to such 
Divisional Officers as Messre. O'Cdaghan, Brereton, Bag- 
shawe, Campbell and Braidwood, every one of whom was, 
as it so happens, appointed in India. 

6. The portions of the despatohes quoted by Mr. Bagshawe, 
have, I am sorry to say, created considerable diasatisfac- 
tion amonget the India-appointed Forest Officers of the North- 
Weatem Provinoes (we have but one trained officer at present); 
they have worked honestly and well, and have encceeafully 
crrmed out some very important worka-for instance, the ex- 
tensive sleeper works on the Tone and Bbagirathi, the demar- 
aation of the forests, the settlement of forest rights, fire-con- 
aervancy, kc., &c., and I do not think it probable that His Ex- 
oellency the Viceroy can have intended to disparage these 
officere now after the excellent work they have done for Govern- 
ment and the praise and promotion that has been bestowed 
on them-for their good services. 
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Copy d f  a kt& from Oed Bcrgrsharw, Esq., Dsputy Conser- 
aator of Forestn, Jaunear Divhh,  to G. Gteig, Esq., Con- 
m t m  of Forests, N. W. Prooinees, No. 110, datedthe 
20th Aupl1878. 

'I bare the honor to invite your attention to the corwepon- 
dence quoted on the margin, on the 

qrom the <)orernment of snbject of the " Training of Forest 
In& to Her Ms erty'r &am 
taV OI BW for indiq No. 8, Ofiicers? which h recently a p  

the of peared in the April 1878 number 1877. 
Biom Her W&;I'~ of the INDIAN FORESTER. I have 

tuy of State for Indib, to the 
amermnent of ~ n d i q  NO. 1% decided to addreea yon officially on 

India mas, the subject, believing that course to tbe 18th of October 1811. 
be preferable to any other. 

2. While referring to the correspondence in general, I 
w d d  beg to draw epecial attention to the 4th para. of the 1st 
despatch, and to quote the following words from that para. : 
"The experience of the last ten years haa taught ne that the 
program which Forest adminithation in the provincee under this 
Government has made is chiefly due to the appointment of offioem 
rho have reoeived their professional education in the Btate 
Fore& of France and Germany." 

3. The pointa I would invite attention to are :- 

(a.) That the tendenoy of the eentence quoted ie to die- 
courage Forest Officere, other than thoee alluded to in para. 4 of 
i& 1st despatch, and possibly to oause bad feeling between the 
Forest Officere appointed at home and those appointed in India, 
thae destroying e8pd ds corps in the Departmeht. 

(b.) That, if the Government of India does place such a dif- 
ferent valne on the services of Forest Ofiicara appointed in 
Europe and thoee appointed in India, it is adviaable, by meaue 
ef examinations, h., to give the latter opportnnitiee of prov- 
ing thernselvea thoroughly competent Forest Officere. 

4. With reference to point (a), I wonld invite your atten- 
tion to the following information drawn from the authorized 
liets of F o m t  Officers. Allowipg each Officer about six months 
after his arrival to study the vernacular, it wonld appear that 
during the ten yeam mentioned in para. 4 of the 1st despatch, 
Boreat Officers educated in the State Forests of Europe were 
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employed as follow in the provinoes under the Government d 
India :- 

1867 Offlcexn appointed in Europe ... ... e 
1868 Ditto ditto ... ... ... 0 
1869 Ditto ditto ... ... ... 1 
1870 Ditto ditto ... .. ... 4 
1871 Ditto ditto ... ... ... 4 
1873 Ditto ditto ... .. ... 9 

... 1873 Ditto ditto ... ... 16 
1874 Ditto ditto ... ... ... %a 
1876 Ditto ditto ... ... ... 26 

... 1876 Ditto ditto ... ... 83 

Duriog tb period the average number of Foreat Officere wae 
h o t  eighty. Taking into oaaeideration the proportion of 
Home to India-appointed ofticen, i t  eeerne to me very dia- 
wraging for the 1 8 t h  ta learn that the Government of India 
sseribes the chief pmgream made in that time to the efforts of 
a few and not to the work of the whole. 
h far as my experience goes, no jealousy Lae hitherto 

exiebd between tbe difkrent officers of the Department ; but 
I cannot help thinking a belief in the idea that the Government 
of India valued so diffirently the servicee of different offiaers 
moet tend to exaite euob a f d n g  in the future. 

6. I would now proceed to point (b). Tbe oompon- 
d e ~ a e  dwelle more or lees direotly on the poet aen(ca of ofl!ioers 
trained in Enrope and those appointed ia India without ench 
training ; on the arrangemente for training officere reoently 
appoiuted or hereafter to be appointed in India ; end, Instly, on 
Lhe snpply of a certain number of offieem trained in F ~ r o p e  
to fill anticipated vacancies. 

6. The value of a Forest Twining in Enrope being nndie- 
pnted, I need not d w d  on the last part of the enbjeat, hut 
venture to make tbe following remarks on the firtat portion. 
I t  seems to me that Forestry ia no ooonlt science, md  that the 
etndy of the first principles of Forestry oannot be called diffi- 
oult; further, it must be allowed that Praetiod Foreetry in 
India will for a long time consist in the application of first 
principles under the guidance of common sense. While then 
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m ofBm h i n d  in Europe baa had the great advstatage of 
atndying the theory of Foreetry under the beat m o m  and 
m n  b t  theory practised in the State Foreate of France and 
m a n y ,  I believe that any Indieappointed foreat officer, 

after eome experiewe and obmrvation, oombined with an in- 
d i p t  rtudy of the theory of Foresty, bw but himself to 
blam if for the forest w n b  in India he ia in any way inferior 
to an officer erluoated in the French or &man foreete. 

I wouM humbly beg to ruggeet aompulsory or optional ex- 
aminations in Foreetry being held in India, with the object of 
emuring n antEcient knowledge of Foresky in officerr he- 
after appointed in India, and of allowing &am $ready in 
rhe Dqutrnent to prove their competeme for their poata 

7. I hope these remuhe will not be deemed presumptuoua 
en my ptut ; if tbey ue, I simply p W  that I bave hitherto 
l o d  my work and been proud of my Department ; I am 
tharefore, in oompany with many othere, jealona of the good 
name and progrm of that Department, and oan but b m t ,  
this will be hken M an excam for what may be a liberty. 

8. Pinally, 1 wodd beg the favour of your requesting 
His Honor the LientenanGGovernor of the North-Western 
Provinces to forward this letter to the G)overnment of India, 
awl would urge m grounds for giving this trouble the very 
great diacoi~ragement I and others feel a t  tLe idea of the Imperial 
Qovernment regarding our past work in the light the oor- 
spondence quotad l d  me to supporn to be the case. 

From A. 0. Hum, Esq., C.B., Secretary lo the Govern& of 
Indiu, to the Secretaty to the Government of the North- West- 
e r n  Prwinces and Oudh, Revenue Dapcutment, Foreat Branch, 
No. 1084P., dated dimla, tire 28th October 1878. 

SIR,-I am direoted to aolcnowldge the receipt of pow letter 
No. 471 A., dated the 12th ultimo, forwarding oogiee of letters 
from Mr. Greig Ule Conservator of h e e t a ,  md Mr. Bagshame, 
Deputy Conservator of Foreeta, commenting on t b  deapatahes 
to and from Eer Majeoty'e Secretary of Stnte for India on the 
subject of the selection aud education in Europe of candidates 
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for the Forest Department in India, which were enclosed in the 
Circular'No. 50F., dated the 14th December 1877. 

2. Your letter states that His Honor (' strongly deprecates 
any slur whatever being made on the profeeeional skill and 
ability of the many excellent oficere who serve under the Gov- 
ernment of the North-Weetern Provinces, but happen to have 
been appointed in India, instead of in Europe." In reply, I 
am directed to observe that the documents in question which 
were circulated for the information of Forest officere only re- 
late to the selection of candidates in Europe, md the system 
eatabliehed for their professional education. The officers selected 
for that service in India are not mentioned ; no comparieon ie 
made, and no slur whatsoever ie cast upon those who have not 
received a professional education in Europe. 

3. The Government of India has never heeitated to acknow- 
ledge and to reward the excellent aervioes rendered by many 
Forest officers appointed in this country, and i t  may be accepted 
as beyond contradiction that the despatches adverted to neither 
expressed nor intended any disparagement whateoever of those 
officers. The expressione which occur in the Conservator's 
letter seem to .have misled the Government of the North- 
Weetern Provinces and Oudh, when they deprecata the terms 
in which the services of Forest oficere trained in India have 
been alluded to, and on re-considering the matter, Hie Honor 
the LieutenanbGovernor will doubtleas see that the purport of 
those documents haa not been correctly understood. 

4. The good services rendered by the older professionally 
trained officers appointed in Europe were mentioned with well- 
merited approbation by the Government of India; but i t  is 
not only by the good servicse of individual officere that the 
value of the system of professional education in Europe must 
be measured. The system has exercised a highly beneficial 
iduence in many reepecta upon the development of Forest 
Administration in India. Mr. Bagahawe's letter ahowe clearly 
that he himself fully appreciates the value of the system. B e  
expects junior officere, who have not had the privilege of previ- 
ous training in Europe, to acquire the necessary professional 
knowledge by utilizing their experience and observations iu 



India, and by an intelligent etudy of the theory of Foreatry ; 
nnd he recommends that examinations in fop t ry  be held with 
the object of ensuring a adlicient knowledge of their profee- 
sion in officere who may hereafter be appointed in India. The 
timo has not yet come to initiate such examinations ; but the 
mlection by the GovernorGeneral in Council of such officere 
as Captain Bailey and Mesers. O'Callaghan nnd Bagahawe, to 
aerve at the Central Forest Sohool j u t  estabhhed in the North- 
Western Provinces, provee that the Government of India fully 
appreciates the value of the services of officers who have a+ 
quired their pmfmsionnl knowledge by making good use of 
their opportunities in India 

5. There is no doubt that the appointment of offiaere who 
have been trained in Europe has stimulated a spirit of study 
and enquiry among the offioera selected in India, and has led 
them to recognize the character of Forestry as a profession. 
The Governor-Genernl in Council believes that the appointment 
of the profeesionally-trained officers from Europe has had a 
moet Eeneficial effect npon the officera aelected in this country, 
and this GI proved among other inatancee by Mr. Bagahawe's 
letter now submitted by the Government of the North-Western 
Provincee. 

I have tho honor to be, 
SIB, 

Your moet obedient Servant, 
(Sd.) A. 0. HUME, 

beta y to the Government of India. 

gorod gab in the 6Lebe#tl dhtnrp. 
" T F ~ E  are the constitutions of Cunutw concerning the forest, 

very barbarously translated out of the Danish tongue into 
Lutin by those that took the name in hand. Howbeit .as I 
found it, so I set i t  down without any alteration of my copy, 
in any jote or title." 

This is the explanation given by Master John Manwood who, 
lomewhere about A.D. 1598, wrote a (' Treatise of the Laws 
of the Forest,"* and who has printed in the book a very 

Thh book ru repriated, and the third edition of 1666 ir what I here rmrLs 
Rfamc4 to. 

v 
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curions law called Charte de Forerfa of King CANUTU~, the Dane, 
granted at a Parliament holden at Winchester in the year of 
our Lord 1016. '( My Lord, Cook (Coke) bids us beware how 
we give d i t  to this," says Master Manwood ; but the law is 
ancient in the extreme acd repreeente early English notions 
of Farest Law. 

Qe8e be the ruler /sancfwmu) regarding the foreet which 
I,  CAN^ King, with the advice of my chief men, enact and 
make, that there may be peace to all Churches of our English 
Kingdom, and that justice may be done, and that every delin- 
quent may suffer the common lot of delinquents according to 
the merrenre of hie offence. 
L Let there be henceforth four, of the higher close of 

men, who have kept all customs intact* (these the English 
call Pqetred), in each province of my kingdom, to distribute 
j d i c e  and punishment when deserved, in forest cases, to all 

my people, Danes as well as English. These four we devise 
to be the chief mea of the Forest. 

3. Let each hate under him four men of lower class, 
(wbam the English call L q g e n d ,  but the Danes, Yongmen). 
These are to bear the charge and care both of vert and 
,enison. t 

8. I do not deeire that these should have any concern in 
administering justice : persona of humble condition (mediocree) 
who have had the care of game may be held to be ' liberales,' 
whom the Danes call Edthman. 

4. Again under each of thew let there be two men of the 
lowest grade wham the English call Tineuuan ; these will lave 
the duty of night d c h  asd guard of the vert and venison.$ 

6. S M d  en& a man be of servile condition the moment 
he is pfsced in our bred let him become freej and we 
manumit d rrurh at our o m  expense. 
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6. Each of the chief men will d m  yearly from our 
stom two homes, one with and one without a ddle ,  one 
eword, five lances, one lance-head, a shield and two hundred 
shillings (eolidi) of eilver. 

7. The middle c h  will get one home, one lame, one shield 
md 60 shillings. 

8. (Forest officen may be acquitted of certain dues and 
taxm) . 

9. Let the caases, both civil and criminal, and of the middle 
and low classes of officem, be judged and decided by the fore- 
seeing wiadom and reason of the chief men. Orievoua crimes 
(if soy there be) of the chief men we oumeloes (that no 
wickednees remain unavenged) will punish in our royal 
wrath. 

10. Let the four (Verderera) have a royal power (save 
against us in our preeence), and four times in the year hold 
courta (called Muckhunt) for all matters touching the forest. 
Let snch mattere proceed to the triple judgment, which the 
English call Qaqfordel. (Thie is that five persons with the 
accnsed for the sixth can be found all to swear solemnly to 
accused's innocence.) 

The ordeal by $re is in no wise to be admitted nnleas the 
bue  truth cannot otherwise be found out. 

11. * * * * * * * 
le. * * * * * * * 
18. [A penon convicted of falae teetimony is to be held 

incapable of giving evidence again, and is to pay a fine of 
10 rhilliiga.] 

14. If any one nae force against the chief men, he shall 
if a free man, lose his liberty and all his possession8 ; if he 
be a villsin or serf, hie right hand shall be ant off. 

15. For a second offence death is ordered. 
16. If any man aontend in a snit against a chief man, 

he ehall forfeit to the King his primJ* and to the verderer 
(primruine) 40 shillings. 

17. * * 4k * * * * 
A 6 d  mum proper to tho rank M libedb," mediotxb," minuhu," &. 



18. If any man strike a middle clans o5cer (Regarder) he 
shall pay a fine the aame an if he had killed a royal beast of 
chasa 
19. k * * * Y * * 
20. Penalty and making amend is not to be the same i n  all 

casea : there are ' liberal-' (whom Danes call Ealderman) and 
inferiors, maetem and servants, known and unknown ; nor can 
the eame treatment be applied to all cans-, civil or criminal, 
caaes of beasts of the forest and of Royal leasts, of the vert 
(forest iteelf) and its game. An offence against the game has 
been of old, and not undeservedly, classed among greater crimes : 
but againat the " vertjJ is so insignificant and trifling that our 
constitution hardly takes notice of it, neverthelees whoever 
commits an offence in this respect he is to be held guilty of a 
forest crime. 

21. If a freeman (liberalis) chases, even by accident, any 
beasts of the forest, so ae to make him pant with hard running, 
he shall pay 10 shillings to the king ; if an inferior (illiberalis) 
he ahall pay double; if a serf, he shall lose his skin (cured 
corio.) 

22. (If the animal is killed, double penalty.) 
23. If either of the above classes bas driven and c a d  to 

pant a Royal beast which the English call a Staggon, one ahall 
be imprisoned for a year, the other for two years, and if a 
aerf, he shall be an outlaw, whom the English call fiendlemnarr. 

24. If the stag be killed, a freeman shall lose the scutcheon 
of his liberty; if not a freeman, he ahall, (careat 1 M a t s -  
whatever that may be, perhaps ' be reduced to the condition of 
a serf) ; if he is a slave he loses his life. 

25. Bishops, Abbote and Barons may hunt, but not Royal 
beants, Ci they kill Royal beasts they are to pay amenda 
to the king at his pleasure.] 

26. (Some animals, as wild goats, harea and conies (ncnicu- 
li) are protected as long as they are iu the forest itself. Othere 
ae wild horses, Bubali (?) , kine, and the like, live under the 
shelter of the forest, but are not beasts of the foreat properly 
ao called; and foxea and wolves are not forest beaste in any 
aeume.) 



27. No one shall lay his hand on either the wood or the 
underwood ; if any one doee so, he ie guilty of breaking the 
Ihy.1 chaee. 

28. If he cut down a holly tree, or any tree which sup- 
plies food to the game, besides the penalty for breaking the 
chssgroyal, he shall pay a fine of 20 ahillinge. 
%I. I will, that every freeman take hie vert and venery 

on his own lands and respect mine. 
80. No middle class man or mean person may keep the 

dogs which the English call Qreyhounds. Freemen may keep 
them if they have the knee sinew cut before the Verderer, &. 
31. Dogs called welder, alao those called fimirundt, may be 

kept, aa they do not imperil the game. 
82. * * * * * * % 

83. If  a mad dog bite any beast of the chase, hie owner, if 
a freeman, shall pay a fine according to the price of a freeman, 
which is twelve hundred shillinge. If he bite a Royal beast 
the owner is guilty of the greatest crime. 

B. H. B.-P. 

&huts front tat mod of tbt Bad !$jotanicttl barbon, 
&dm$ta, fin tbt gear 1877-78. 

* * * 
5. bdin-rubbsr.-The seedlings of Para rnbber received in 

the beginning of 1877 were partly retained in thie garden and 
partly sent to the Cinchona plantation in Sikkim. Several of 
thebe planta hare died during the year. The plants that still 
remain here (14 in nnmber) are, however, healthy, and have 
grown fairly well. Every care ie being taken of them, and I 
hope soon to be able to report that they have been increased in 
number by artificial propagation; but former experience bas 
made me wary of allowing cuttings to be made until the parent 
planta have had plenty of time. thoronghly to establish them- 
selves. A quantity of Ceara rnbber plante, collected in South 
America by Mr. Cross, and sent to this garden by Sir Joseph 
Hooker, were received along with the Para rubbers. About 
,one-third of the plants in thia consignment were found on 
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arrival to be in bad condition or dead. Of the remainder, five 
were sent to the Cinohona plantation, and the balanoe were 
retained here. One of the plante hew is now ten feet high, 
and the others vary in height from two to five feet ; but they 
all look more or l ea  w e a ~  and lanky, as if the dimate were 
too damp for them. This plant (a species of Ma&) was 
found by Mr. Crm in quite a different kind of oountry from 
the Para rubber, and i t  appears mare likely to succeed in India 
than the latter. My object, both with the Para and Ceara mb- 
bere, will be to propagate ae large a stock of young planta of 
each se possible, to find out spots with climate suitable for each, 
and to have s d  plantation8 made wherever &cient supervi- 
sion can be secured in such plaees. 

6. Vani1b.-Further experience has only strengthened my 
conviction that milk cannot be grown rs a crop in the climate 
of Calcutta with any prosped of snccess. I observe that even 
in Bangalore, where for a time it was supposed to have pro- 
mised well, a similar conclnsion has lately been arrived at. 
The plants now in the garden will, of course, be attended to ; 
but I do not think i t  is worth while to go to any further 
expense in attempting to make a plantation of it tn be con- 
ducted on commercial principles. 

7. Ipecacwnha.-A number of $ante of ipecacnanha have 
been sent to the Botanical Garden at Singapore, which enjoys a 
climate that ought to wit ipecaouanha perfectly. A considera- 
ble stock of young plsnte is kept on hand a t  the Cinchona plan- 
tation ready for issue to any applioant. But, like v a n i h ,  I 
fear this valuable drug c#m never be grown succeeefnlly as a 
crop in any part of B e n d .  We have been perfectly s u c d u l  
in propagating the plant from root, cuttings and seed, and it 
grow8 l~xuriantly under wver. But out-ofdoora the low night 
temperature of the oold weather pmva too severe for it. Dur- 
ing the year, 26 pounds of the dried root, taken from plants 
grown in frames under Mr. Jaffrey's care at Rungbee, were 
sent to the medioal dep6t for nee, previous trials having estab- 
lished the excellence of the Sikkim-grown dmg. 

8. Rhea-The Government of India having decided agaiu 
to offer a prize for the invention of a machine to clean rhees 
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fibre, a conple of scree of ground were put under t l ~ i ~  plant in 
order that intending competitors might be supplied with green 
sterna to work with. The ground having been trenched and 
manured, the crop offers to be a good one ; but rheea does not 
appear to me to grow with wch luxuriance here as in the drier 
climate of Saharanpr, where the competition for the Govern- 
ment prize ieto be conduotad. 

9. &bob, Bamboo, and o t b  Pape Pibrc8.-The cnriona 
t.obrrb tree is a native of Africa, bat appears for a long time to 
beve been a favodrita with Jdussnlmans in India. Large trees 
ef it are found planted near Calcutta, Patna, Agra, and at many 
o w  p l a m  in India Baobab bark began some years ago to 
be krge4y imported into London from the Portuguese &tle- 
roeorb in Africa, and plwed an excellent paper fibre. At the 
soggartioa of Sir Josepb Hooker, I made three yeare ago a 
amdl plantation of it with the view of tmting the pmibility 
ef growing it au$ciently cheaply to be used aa a paper fibre, 
For tbe past two yeam the plsnta pnt on6 here received a rough 
k i d  of d t i v a t b ,  anJ the p a  between them waa regularly 
cut ; but, ae this could hardly be afforded in a plantation wn- 
duoted on commercial principles, I did not think i t  fair to the 
experiment to cunhne even the little cultivation which the 
pbta had hitherto received. During the past year, the young 
bnobabe have, themfare, had to 6ght their own battle, and it b 
quite clear that the majority of them are going bo be m a e h d  
by the coarse, deeprooting gnreeee which infeat the soil every- 
where in the plains of BengaL Such plants ae enjoy the ah&, 
of a krge tree in the neighbonrhood of the plantatitm aontinna 
to look very fairly healthy, but thoee that stand in the open look 
very sickly. If beehrb were to be grown to a profit, it wouid 
be hardly feaeible to give i t  cultivation, however rongb, afte~ 
the firet yew, and i t  migbt not alwayo be poseible to give it 
shade. Considering, moreover, the compsratively slow growth 
of the species (a tree of %0 year8 old grown in the open girths, 
about feet at  the base and ia about 15 feet bigh), I am driven 
b the conclusion that baobab is ~ o t  likely to afford in India a 
sufficiently cheap paper fibre. My own impression is, that s 
plant rielding an annual crop is more likely to fulfil the finan- 
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cia1 condition8 of success than any perennial which, like baobab, 
yields a omp only after many years. Acting on this conviction, 
I sent to the India Office samples of four common Indian planb, 
and suggested that their value as paper fibres should be ascer- 
&ed. The samples consisted of the stem and leavea of (1) 
the bhabargiiaa (Eriophwrn conwarm) of the North-West 
Provinctes, which is so largely need as a material for ropea in 
Upper India ; (8) of Saccharum spontaneum, a tall, coarse gram 
which, under the name of kash, is only too abundant in waste 
place8 over a large part of India ; (3) of Imperata ylindrica, 
the well-known ooh,  the commonest grsae in Lower Bengal ; 
and (4) of QpRa elephantha, the hogla of Ben,&, a large 
bulrush abundant all over Lower Bengal in marshy plaoes and 
by the sides of tanks and streams. EriopRonug not growing 
naturally in Lower Bengal, would reach a seaport weighted by 
the coat of long carriage, and may therefore practiually be 
excluded from competition in the export market; but the other 
three m-6 common plants all over the Gangetic delta, and could 
be brought to Calcutta in any quantity and at very low r a h .  
The four samples were reported on by Mr. Rontledge, of the 
Ford Paper Works, near Sunderland, who has devoted so much 
attention to the utilization of the young shoots of bamboo as a 
paper fibre. Mr. Routledge states that r' all four will nnqnee- 
tionably make paper." " Eriophmm is," he says, "the beet 
and most easily-worked of the four, ae a small quantity of 
bleach bring8 it into good order!' " The ultimate fibre is," he 
continues, " very fine and delicate, rather more so than sspatb, 

and of about the same strength. The yield (42 per cent.) is 
somewhat leas, I think." Mr. Rontledge goes on to say, "it 
will make a quality of paper equal to ecrpatto. " The remainder 
of Mr. Routledge's report is not very enoouraging, but I give 
it wrbatinr, for I know that the increasing deficiency in the s u p  
ply, and oonsequent rise in price of materials suitable for paper- 
making, have been exciting r good deal of interest for some 
time, and under such circumstances the reoords of failures, 
entire or partial, are nearly as useful as the records of 
BUCC0SS. 

"The grass mocked 840~harum upontaneum ranks next to 



#+hum in qnelity ; it ie mom tender, and certainly not 
eqnd to e q m i o  ; it yields 44 per cent. of fibre. 

Ul)he gmse Jupmak cgcglindriaa I do not think suitable fm 
paper, &ly not for printiog, although it may suit for what 
are tamed d l  hmdr and rough paaking papers. I t  ie full 
of wtW joiate and knob (eepecially the lower portione of the 
d k f ,  which m~dt in h h  woody sheavee. I t  g iw an yield 
of 41 per cent. 

Tho %A6 w i i a  gives a very strong fibre when purged of 
the   ti no^ earnpanda living in ita oellular tierrue ; butr in con- 
aqmnee of tmir maus of gln6sn, the'yield is very emall (anly 28 
per mt.) ; itr is rlsoi el;taemely difficdlt to bleach, and loeed 
most of its strength when eubjeeted ~IO that procem. 

E do not eoodder tbat it wonld pay oommercially to attempt 
Oa he& aay m e  of them f ihae  matad& for oonoeraidn into 
Cstoch' Pd. Eucopesn nee, a l t h q h  very paeeiblp, if procnra- 
ble in abutdame and a t  oheap ratae,,they might be employed.for 
paper-m&hg, looally, with advantage. 

To come into thie (the home) market, anp material mast 
Be superior to eqmto m q d y ,  ae no matter how cheap the 
 YIP material may be in India, h e  ooet and ohsrgee for convert- 
ieg it into raocL and transpart to Europe will bring its price to 
r f f d  any profit 68 the prodnoer aa h i  w nearly as high ae 

srp#b 
" The importer, thereforey muet be prepad to sell his etook 

an h p ,  or oearly an cheap, ae ebpado, redwed to the aame om- 
dition of etodr, and muat also give the indwement of mpe- 
rierity Qf quality." 

In the Resolution on my laat annual report i t  waa shggeeted 
tlms I should get fm the Oriaaa end Chittagoog coae6e epeei- 
merm of the wiry p a m  growiog on the b a d .  Thia hae been 
dm, but'n6 reporton the eamplee has' yet been got. I propose 
ta continue tE, give attention to thie enbjeet of gaper fibre, and 
hope to note the reanlte in fuhm reprta. 

It will be remembered that eeverd yeam a p ,  Mt Boutledge, 
m paper-maker, drew the attention of Government to 
the value m a paper material of th fibre y idded by the imma- 
ture~ &oote of bamboo. H&bg bamboo dump, aa everybody 

W 
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in India knowa, send up during every rainy s e w n  a certain 
number of new shoots which, growing with enormoua rapidity, 
in a few weeka attain their frill height, and afterwards slowly 
harden and develop leaves. Mr. Ltontledge e x p d  his 
belief that by a simple treatment in this country a " ehk " 

might be extraotd from them shoote which might be profitably 
transmitted to England for manufacture into paper. During 
the past two or three yamJ  I have put Mr. Routledge's propo- 
Bale about coppicing bamboo to a practical test, and in my last 
report I recorded my observatiom so far ae they had gone. I 
shall now bring them up to date ; but before doing eo it may 
be convenient to reproduce what I wrote laat year. I there- 
fore quote from my last report :- 
" It is eesentid to the succeea of Mr. Routledge's process 

that the bamboo ahoots be quib young and succulent, and 
the great difficulty which at once presented itself to pereons 
with any knowledge of the mode of growth of Indian bamboos 
was that such shoots, being produced in moderate quantity from 
each alnmp, and only during a limi@ s e w n  of the year, the 
proposed paper-etoak-making machinery must, for s large part 
of the year, necessarily lie idle. To meet thb difficulty, 
Mr. Routledge suggested that bamboo clumps might, by proper 
treatment, be induoed, after moet of their old shoots had been 
cut away, to send up from the stoole thus bared, regularly and 
irrespective of w o n ,  crops of enmulent shoots suitable for 
conversion into paper-stock. Mr. RontledgeJs expectations 
imply a very complete change of habit in the bamboo ; for 
i t  is pretty well known that bamboo clumps, if entirely cut 
down, yield for several years but few and small succulent 
ahoob, and, in factJ not nnfrequently die. In  order, however, 
to submit the propoeed scheme to a trial under my own eye, 
six clumps of Baabuua BQI60ou were cut down last year, i.a., 
in 1876, st the beginning of the rains, between 10th and 20th 
June, when the buds of the young shoots of the eeason had 
completely formed and were nearly ready to burst through 
the soil. Soon after the cutting of the old stems, these buds 
developed into shoota which grew with characteristic rapidity. 
These were allowed to grow until they began to ahow eymptome 
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of becoming hard, and on a ls t  July they 
down. They were a t  once weighed with 
mdt :- 

Nnmber of 
young ehoota. 

Clamp No. 1 ... 11 
Ditto 2 ... 7 
Ditto 8 ... 6 
Ditto 4 ... 9 
Ditto 6 ... 6 
Ditto 6 ... 1 2  

were ,all cat 
the following 

Weight in 
pounds. 

168 
108 
78 

loo 
43 

isa - - 
Total ... 50 680 

This gives an average of 113 pounds of wet young shook per 
clump. The time of cutting wae the most favourable that 
could have been chow,  and the crop of shoots yielded was pro- 
bably ae good as i t  would have been had the clumps remained 
untoached by the knife. Judging from the size of the clumps 
I calcnlate that a t  most 80 similar clumps could be grown on 
an acre of ground. This allom an area of 576 superficial feet 
to each clnmp, and such close planting would probably neoee- 
nitate manuring. Taking the yield of these six clumps aa an 
average, and excluding all low from death and accident, the 
yield on an acre during the first year of cutting would there- 
fore be 9,066 pounds of freah young ehoob. It muat not be 
forgotten that freshly-cut bamboo shoote are extremely succu- 
lent, and that the amount of dry paper-stock that could be got 
from them would bear a very small proportion to their original 
weight. An additional difficulty that attends the scheme is 
that, since only fresh succulent shoo& will answer, and these 
are of too k h  specific gravity to float, the cost of land car- 
riage to the factory (a very heavy one in Bengal) would have 
to be incurred. The cut clumps above-mentioned were well 
cared for ; leaf mould and tank soil were laid round them ; 
and, ae compared to similar clumps in the forest, they had the 
great advantage of immunity from fire and from being grazed 
on by cattle. Since their young shoots were cut, a consider- 
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able number of thin woody twiga have nrieen from tbe 
baeee of the old aema  No freeh yormg root shoota bve ,  
however, appeared. Some such will doubtleea appear at the 
usaal time, which wonM bs the beginning of the ensuing raig  
sesaon. Theae ehoote &all be out at the time recommended by 
Mr. Ratledge, i.s., when they are just beginning to become 
hard and woody, and with the cutting of these the crucial part 
of the experiment will begin. The reeulta shall be duly re- 
corded in next annual report." 

I n  the beginning of the rainy eeason of last year, the brush- 
wood of thin woody twigs, which had been produced by each 
clump, waa cut off, bat amongst the twigs there were none of 
the soft, succulent shoots proceeding from the underground 
stem which are required for Mr. Routledge's proeesa. The 
early rain of the present s e w n  wae particularly favourable to 
the production of yo- shoots, and the clumps have just again 
(10th July 1878) been cleared of every twig produced by them . 
eince the previous cutting. The result in that, just ae last 
year, the moet of the growth oonsists of hard woody twiga 
whioh proceed horn the biraee of the stems euk two years ago. 
There are only a Lw of the snooulent sbootg proceeding firom 
underground, and tbe tot$ yield of materiala sacodent enough 
for Mr. Itontledge's proceee, is 120 pounda, or ao avenge of 
20 paande of green material per dump. I n  a pamphlet pub- 
lished on the subject, Mr. R e a t l a e  eetimates tbat the green 
raw materd dries to one-fourth af its weight, d that the 
dry material giver 60 per. aent. of good paper-stock. I am, 
therefore, in a positioa te glive 6be yield of papw-atock of Qese 
six dumps during three yeors. The yield during tBe f irst  
year wae nbaut 17 pomda per clump, e q d  (allowing 80 
clumps to the acre) to a h t  1,360 p o n d  per we. During 
the eeoond year, the yield was nothing, and during the third 
year it wan 3 pounds per olump, or equal 240 pounde per acre. 
Mr. Routledge estimatee t h t  (according to 8 method of plant- 
ing whioh he propow, but which I believe to be quite imprac- 
tiable) the yield per acre would be 6 tons, and that this @ld 
would bs ctmucd. The value of the paper-stock delivered in 
England would be from LZO to £25 per ton, so that, even 
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asenming (which ie by no means the oaae) that green bambooe 
are of very little value, the proposed new induntry do- not 
p m n t  a hopefnl fbancial aspect. 

10. C a d  a d  dlic* economw tree.-A smaller quantity of 
the seed of tbe carob of the Meditsfianean (the Cumtoria 
&pa of botaniste) waa sent mme timer ago to the garden to 
be rown, with the view of introduoing thie tree into Bengal. 
The pod of thie species, as Government are aware, contains a 
sweet nutritious pnlp, which forms an excellent food for cattle 
and h o w .  But the tree does not naturally affect a Jimate 
d soil in the leaet like thow of the Gangetio delta, and I 
never looked on the attempt to add it to the fodder phnta of 
BengPl ao at  all likely to eacceed ; and, aa a faot, the majority 
of the seedlings damped 08 before they were six inchee high. 
Aboat 50 seedlixiga remain, some of wbioh have been planted 
oat, while tbe others, which are too small for planting out, 
remain in pota But although all have been duly cared for, 
none are vigorous. An American tree, which also yielda a 
swmt nutritions pod, has been much more successful than the 
auob. Thie ia the Pithfxdo6iurn Saman, a native of Peru 
which, from its mpposed property of induoing local showere, 
iij in that country known ae the " rain-tree." An exact dm- 
aription and explanation of the phenomenon which gave rise 
to thb name haa only quite recently been given in the colamae 
of the Bnglish periodical, N&w, by Dr. Dyer, who quotes 
fmnr the eminent South American traveller, Mr. Spruce, as 
follows :* '' A little after seven o'clock, we came under a lowish 
apwding tree, from which, with a perfectly clear aky overhead, 
a smart rain was falliug. A glance upwarde showed a mnlti- 
tade of cicadas sucking the juices of the tender yonng branches 
and leave% and rrqnirting forth slender streams of limpid 
fluid. We had barely time to note this when we were &led 
by swarms of large black ants, which bit and stung fiercely d 
obliged ua to beat a retreat, my companions calling out as 
b y  ran ' teroria-caqi f tamia o a p i  P When we had shaken 
off our mailants, I ventured to approach the spot eo near as 

' Frn Dr. Dyer'm note, see Article entitled "The Rain-tree or Yoyobunban at 
We 818 d the April Number of the Miaa h b r ,  1876.-ED. 
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to make out that the ants were greedily licking up the fluid ae 
i t  fell." There are in the garden two seb  of this tree : one 
consisting of five treee about eleven yearn old, and the other 
consisting of 84 trees which were planted in an avenue four 
yeare ago. The tree is an extremely rapid grower, and seem 
perfectly at home in the climate and soil of Lower Ben& 
I t  bas a thick trunk, which, at  a comparativelp short distance 
from the grounds, 'divides into large branches, which form a 
spreading and very dense crown. This habit, together with 
the softness of the timber, make the tree of little value as a 
eource of material for building, but i t  would probably answer 
very well as a firewood tree, and as a shade tree I know nothing 
to equal i t  in Bengal. I t  g rom faster than any indigenone 
tree known to me, and the only introduced tree which rivals 
i t  is the Camarina equwetvolia. The five older treea in thia 
garden girth on an average seven feet nine inches a t  three 
feet from the ground ; while of the four-year old trees, which 
are planted 32 feet apart, as an avenue on either side of a road 
20 feet wide, the heads now meet across the road and afford- an 
excellent shade. The average height of theee younger treee 
is about 20 feet, and the average girth of their stems at three 
feet from the ground is 29 inchee. The older trees have this 
year, for the first time, given seed ; the pod is qnite as sweet 
as that of the carob, and is abundantly produced, and altogether 
I consider Pithecolobium Sarnan a much more hopeful eource of 
cattle fodder than the carob, while, as a rapid grower, i t  is 
unrivalled. Quantities of seeds of various speciee of Eucalyptmu 
were sent by the Government of India during the year for 
trial in the garden. Of them a considerable proportion failed 
to germinate, and of those whioh did germinate the majority 
of the seedlings damped off during the rainy sewn ,  and a t  
the end of the year only three plants remained alive. This 
r e d t  ie quite in accordance with former experience, which goes 
to show that the project of ameliorating the malarions climate 
of Lower B e n d  by the free planting of Eucalyptw is per- 
fectly utopian. The water-logged alluvial mil and hot steamy 
climate of this part of India are totally u n i t e d  to any species 
of thew Australian treee which has yet been tried. Moreover, 
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it seeme highly doubtful whether, even where it grows vigor- 
ously, the Eucalyptus hae any eepecial effeot on malaria. I 
understand that many species of Eucalyptus grow well a t  
Shillong and at several of the stations on the North-Westem 
Himalaya-a fact which in iteelf offers a strong argument 
against the probability of their succeae in a climate so totrrlly 
different aa ie that of Calcutta. 

Hraa forest on gentle slopes, or on the level up to a cer- 
tain elevation, can always be treated by the ordinary method 
(called '' regular") of saooessive cuttinge disposed eo as to allow 
of natural reproduction followed by thinnings." 

But aa we ascend beyond a mrtain elevation, natural repro- 
duction becoma more dScnlt ; and then as the slopea be- 
come steeper, it ie fonnd that a suoceyion of three or four 
cuttinge.prodnoes but a meagre result, if any at all. Moreover, 
the damage done by felling the old t r w  on a steep slope ie 
very great; nnlese every tree of the second and final cuttinge 
were to be fonnd exaotly on the edge of a timber road. 

Therefore i t  is commonly given as a general rule, that above 
a certain elevation and on steep elopea, pine foresta are exploit 
ed by the ' selection' method. 

But where is the point at which we must put aside the 
regnlar method and commence tbat of selection? I t  ie often 
d i h l t  to define. Beaides this, the eeleotion method haa its 
disadvantagee. If the onttinga are repeated in too rapid succes- 
sion over the forest area the reproduction will be slow and 
insdcient : if they are made too gradually, there will be a 
deterioration of the produce, the trees being 'h old and be- 
g* to decay, or elm not having had anflicient room to attain 
their full development. 

I n  cams, then, where the application of the regular method 
may be doubtful, and wbere it ie not certain that seleotion 
mtting is absolutely neoeseary, we offer a method which 
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is between the two. It is applicable to pine foreate, whetJser 
pure or mixed (in moderate proportion) with deoiduous e p  
dm. 

In theory, a perfect 6'jardirr.ge" would be m e  that every 
year sdected a number of treea over the whole area of the 
forert. Praotically, a forest m o t  aonveniently be treated on 
this eyetern of felling otherwise than by arranging that the 
whole extent ahall be cut over tmee in tan, fifteen, or twenty 
yam. BPd even then it is a matter of great difficulty in a rocky 
and precipitous w a r y ,  where felhng (and indeed moving about) 
iefmght  with danger, to be sure that the for& haa been really 
equably treated, Cine., no4 sat aver too much in one part, 
laving the leaet socemib placeo alone.] 

If it haa not bees! equnrhly oat ewer, hew. will of oonrse be 
a m p ~ t e  whrm nathiag but old b e e  remain, a d  wpu& 
tion of ages coming en tiG matwit+ 

The follawing ease wae whet led bo th adoption of the me- 
thod mommended :-- 

Tbeae w a ~  a fared~ of A. pcclinab (Biller fir) vergr open, aad 
cempoeed of been wed from I to 60, end from 9 1 to 120 yare, 
each Wing a ea~oiderPble area; M trees between 61 aad 90 
gssrs mere study wonting. The two damsee named were 
found in complets mixture, and eaQb oconpied h a t  half the 
total area 

It happened tbst I had ts make an extraordinary cutting for 
the relief of the inhabitants of a h d e t  which bad been eptirely 
aansnmed by fire. At fret my intention wu to cut out of the 
dars, aged from 91 to 120 yeare, &aoe which appeased to bave 
p w d  tbe age of 105 or 110 yeam, and oonsequently to r m  
(a8 not yet nrstareadrJea to ahed d) dl those between 99 
and 195 or 110 yesra The partiso intereefed, bowever, irn~ 
  lo red me to oat FWUI of thew as w d  rs the former, bemw 
they were & to out and leu expeaaive to utilize. 

Tke site for the felling wae b u t  1,600 metree above the 
sea level (about 5,500 feet) on a steep elope somewhat ddiflioulti 
of aocese. I t  waa probable that we should no6 retain them or 
make another cuttiog, d I began to aek myself why treeo, 
aged 30 to 40 or 60 years, ehould not edfice to effwt the 



re&cking by their seedfall, as well as older trees. After 
wriom reflection, I thought I might aafely comply with 
the request made, and I marked for felling all the trees aged 
from 91 to 120 years. 

I am able to state that the felling did very little damage to 
the young trees (i. s., thoae from 1 to 60 yeara which alone 
remained), and some yeara after I found that these had eufficed 
to effect a complete re-production of seedlings. 

Since then I have not hesitated to trust to the trees not 
get arrived at half the age of exploitability, rather than to 
trees already past that nge. I have had no reason ever to 
repent of this. Sach is the origin and such the tationale of 
the method I propose. 

Let us then assume that we bave a pure or mixed forest of 
piiea, eubject to ' selection felling,' and exploitable at the age 
of 140 years. 

Let us then divide the foreat into eixty " coup," which will 
be worked succemively from one to the other for sixty yeara, 
and then for sixty yeara over again, in such a manner that 
pRer a certain time we shall only bave two agee on 4. 
No. 60 will have ages one and eixty-one. No. 69 will have 
twd and sixty-two. No. 2 will have fifty-nine and one bun- 
dred and nineteen, and No. 1, sixty and one hundred and 
twenty. 

Without entering into detail ae to the cuttings, i t  is easy 
to understand that it will suffice, in order to obtain the desired 
mult, to subject the high foreet to a revolution of 120 years,. 
divided into two perioda of sixty years, during each of which 
the whole forest will be cut over. Only trees over sixty years 
old will be cat in each year'e felling, and all these will oome 
down, leaving all the rest. 

There is nothing which in principle rendera it impoeeible, 
that each coupe &odd gradually be brought into this state by 

hwticdj ,  the molution md the wi l l  be 8 lit& loqar. on amount 
d the mxmity of awaiting the twd yeam, or actual time of the pringing up of 
-. 



be+g easb one-half of its extent occupied by each of the two 
wes, ( land61,2and6%,3and0~,59and119,60and120)  
trying to get these two ages iin ae even a mixture aa possible 
over the whole. Practically, this will no6 be done at  first ; it 
will require time, care, sad some slight departurea from regular 
practic%. 
Once in the desired st&, and ever afterwards, the exploits- 

tion will only be of treea aged 120 yeare, and the regeneration 
d l  be entrusted to the treee aged 60 yeara, which will be 
ccattered about in p u p s  two, tbree, or fonr together, but in 
cpm-total oovering as nearly as poesible one-balf of the ground. 

Such a corerkg (peuplemsnt) mill be very open ; but 1& us 
recollect that trees of 60 yeare are more o t r d y  and well- 
rooted and better able to reeist atorme than the oldest trees, 
and that the treee being in groups of two to fonr their solidity 
ie greater. 

The danger will gradually become leas and less, as the young 
growth between gets higher and higher. 

%uoh is, in a f i w  words, our system of re-generation (in 
selectiou forests) by a single cutting. 

An ideal selection would be to take out of the wholejbvst, 
mvj ysar, every ivse that had ~eached the f ied age of expbita.  
bihity, and the ideal foreets for this treatment mould consist of 
all agee suitably intermingled in suitable proportions. 

I n  a perfect high foree6 on tbe '' natural" method, nll the 
treee of the same age must be grouped on ns many different 
wmpartmente ae there are distinct a,-, and there would be 
se many compubmenta each of its own age rrs there am years 
h the period of robtion. 
h a r ep ta r  high forest on the (natural ' method, the old 

hem disappea~ according to convenience of cutting, as soon as 
the regeneration ie aem~red. 

I n  this method, the trees effecting the regeneration being 
only 60 years old (and nat being exploitable till 120) suruive the 
geeng mop, md thue eecure, the ultimate success of the 
regeneration aa d o p e  [where one or more successions of 
young grocath map. f ~ i l :  and msbd rrot be replaceable natu- 
rally if the old trees were all gone at time of failure.] 



The plan advocated may be called the " mixed method," as 
i t  ahowe something between the regular marcb of revolntioa 
in the "natural" method, and the abeenae of any rtwotutfan 
at $1 in a normal ' mleotion ' method. 

In actual practice, all improvement cuttingn or thinninga, 
&r the yield cutting haa been made, muat be so a m g a d  that 
tbe r-ed trees for shedding seed should be in group of two, 
three or fbur. In each bouquet," ctcumetancee most deter- 
mine the diataam of the treee, bu4 for a standard, i t  may be 
said that the beet form would be a triangle whom side8 were 6 
feet long, and a tree at  eeoh poinh. 

III.-OBJEOTIOITS AND C O N ~ L ~ I O N .  

No objeation caa really be raised theoretically to our proposal. 
In practice, however, there may be difficulties in the way of 

its application. These may, however, be overcome by resolution 
and good sense. Once be firmly convinced that the thing is 
right in principle, and it can be carried out in spite of difficul- 
tierr. Noz ie there anything which renders the plan unyielding. 
It can be modified according to speaial circumstancen of soil 
and situation, ae may be seen from an example. 

If, for instance, great inequality of the mil or some other 
c a m  should render i t  impossible, either on one '' coupe " or on 
all or part of the " coupes" of a seriea, to mure  an uniform 
ditribntian of two age claasee, that ia to sap, a perfect admix- 
ture of the two ages over the whole extent of the coupe or mupea, 
thew would be nothing to hinder a complete separation of two 
each classes. In  that om,  the wen might require to be made 
long and narrow, and such claee might w n p y  the whole length 
rod one-half the breadth. And this will be men to be nothing 
eha but the h t  method, indicated fw working a high forest of 
Spruce, (note Parade's Cdture dcs Bois, Book 111, Chapter 11, 
Article 12) with thia important differenoe, that the re-stocking 
by eeed -ding to our method being effected by stripe of 
60 yeam age, there is no need to consider when thew strips 
should be cat, aa their turn will of neceaaity and by rule come 
at a fixed date, that is to say, at the end of another 60 years. 



180 THE FUNCTION OF THE PINES AND THE LABCH 

In all caoea an abeolute rule is nrely possible. We have 
always to enquire, first : Is  selection felling abmlutely nseded at  
all? And next : if the for& is such that this method can be 
applied at  all ? If i t  ie, the method will not be found really 
difficult to apply. 

To sum np the whole principle in a few words: 
Regeneration will beeffected as well, if not better, by reserved 

trea of an average age of half that of maturity (wiz., the 
latter being 120 yeare-by trees on an average of 60 years). 
And this regeneration may be effected by a sing& arltirrg: and 
the method is applicable especially to steep slopes of high moun- 
tain rangee.-(Trowlafed from the F r m h  of M. Regimbeou, 
" R e w  des Earrt, &.," February 1878.) 

B. H. BADEN-POWKLL. 

@be fal~ction of tee gha nab tbe in the pobuction 
of soil. 

(Tramkted from the F m h  of M. Charles BroiUatd in 
the " fiatme dcs Deux ~oruks'"fo* April 1877.) 

THE Pines, ae we are accustomed to call the long-needled 
section of the Conifem, have each their proper and fit locality. 
They are not found in fertile plains, but rather occupy the 
poorest soils, and each eeparate species seems to have made i t  
its special mission to render fertile some kind of barren land, 
whether shifting dune, arid sand, sandstone, compact limestone, 
burntup schist, or naked granite : and there is scarcely, so to 
speak, between the tropice and the polnr circle, a single descrip- 
tion of rock on which the pines have not succeeded in estab- 
lishing themselves. They fix and improve the sands of the 
dunes, break up the sandstones, pulverise the limestones and 
the schiata, decompose the p n i h  and transform the mineral 
into vegetable soil. And, first of all, they cover the ground 
with a thick carpet of dead needles, which keeps up ita fresh- 
nese and collecta and stores the rain. Next, with their roots 
both tracing and penetrating, they take poaseasion of the rock 
itself. Their winged ~eeds, carried everywhere by the wind, 



I N  TEE PRODUCTION O F  SOIL. 181 

spread tllerneelvea to great distnnces and found new colonies 
on arid mile far from the parent tree. And in time the un- 

# 

interrupted b e e t  of pine forest spreads itaelf over immense 
snrfices, exeroiaing a powerful action on the climate whoae 
extremes i t  does ita bat  to modify. 

And now that onoe the pines have prepared the way, under 
their light cover come other kin& of tree-the oak and the fir, 
and one by one the other trea of the foreat continuing and 
completing the work of re-fertilization. 

The larch alao in oertain cold regions acts a somewhnt 
analogone pioneering part, but i t  ie in the fresh soils which 
have already a fertility of their own, and which i t  transforms 
into meadow forests, bringing them to a degree of fertility 
greater than that done by the pine woods. The part of the 
larch in the production of mil is then higher and more impor- 
tant than that of the pines. 

In former ages these species were far more extensively found 
than they are at  present. Traces of them are found in the 
coal fields; and old peat moseee in the plains of Central 
Earope, where their place is now taken by broad-leaved trees, 
o h  yield the debris of existing species. I n  Europe, the 
resinone trees with light canopy, are chiefly now to be found in 
the north and in the south of the Continent; and it is there, 
aa well as in mountainone regions, that they occur to be the 
moat useful in restoring the soil ; but still, everywhere tbere 
may be found localities, such ae sterile plains or rocky slopes, 
on which their powers of re-fertilization might well be tried. 
Without leaving h c e ,  i t  will be sufficient t o  mention the 
Landes and Dunes of Gascony, the mountains of the Maures 
and Esterel, the plains of Solope and Champagne, the sands 
in the vicinity of Paris, the dry denuded tract9 on the hills 
of Burgundy, the high plateaux of Auvergne, and the abrupt 
slopes of the Alpe and Pyreenem : to show how important is 
the fact that can be played by t.he pines in the general economy 
of the redone of the temperate zone. 

The chief characteristice which distinguish the pines from 
fbe firs are : their long and fascicled leaves, their fruite which 
require two or three years for ripening, and their leaf-buds which 
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appear only at the ends of the branches ; and it is in conse- 
quence of tliie latter characteristic that the form of their 
stem is generally so regular, though in soma special ccreee the 
etem is bent and presents an irregular and mt very grace- 
ful appearauce. It is then only the old tmea which show that 
character of strength and majesty which makes their true 
beanty. The genus pine, tbnugh in the Northern Hemisphere 
represented by numerous speciee, bee not acanr in the South- 
ern ; ae the trees habitually mentioped aa pines in the latter 
are not in reality of the w~lee genus. Thoee of the ' Isle of 
Pinee' and of ' New Caladonia,' are really column-like Amu- 
clzl.ius and broad &shy-leaved Dammaiw. Tha Southern 
limit of cone-bearing trees is, in fact, with one exception, sit, 
the high plateaux of Mexiso, the Tropic af Cancer. The 
European pines haw two leaves, that is, they have each twa 
needles in each leaf-sheath. There is, however, one exception ; 

the C e d r o  has five leaves like the Weymouth pine which 
comes fro~n the region of the great North American lakes and 
the valley of the St. Lawrence, like the Pinus excels4 (justly 
called in the Himalaya the king of pines) and like many 
other species of Mexico a d  California. The three-leaved pines, 
tl~ough not hund  io Europe, are very common in America,. 
Among the most important are the msgnificeot Pinus Sdiniaoa, 
an inhabitant of the Rocky Mountaim ; the Piaw auetraLeMip, 
which cooere the Landes of the Southern North American 
States, and producer, the Boston turpentine; the Pinus ccwa- 
rim&, a valuable species, almost now extinct ; and last of al l  
the Pinrw hgifolia, which forme such immense foresk near 
the source of the Ganges. The two-leaved pines seem, with 
a Esw exceptions, like the red pine of Canada, a species resem- 
bling tlie Pinua Earicio of Corsica, to be confined to the old 
world. 

In the varied climrrtee of the different regione of fiance- 
climatcs varying between that of the olive and that of the 
rhododendron-all the European species of the genus Pinus. 
are found, viz., Pinea halepen.&, madima, La*, eylvselqis, 

rnonlana and Cembro; and these speciee are, according to 
climate, naturally enoagh divided into two sections, the first 



four occupying the aouth, and last three being found in the 
north of France. 

The Pirwu Phea, the atone or Italian pine, is found here and 
there along the Meditenrnean Coast. Being an inhabitant of 
low hot plain# i t  is rare in France, neverthelese in the Silvedal 
Pinetnm in the Camargue, an old foreet intenpened with 
mmhw and lakes and now almoet destroyed, it is fonnd mixed 
with tbe Aleppo pine ; tbe atone pine, however, though the do- 
minant epeoiea, haa in that locality only trnnkr of about 4 
metrem in height. 
The (hent Pinetnm, whioh coven the dunes of the Adriatio to 

the eonth of Ravenna, ia cornpod of atone pine, and formerly 
fiw t m e  were to be seen in the forest. I t  may a h  be seen M 
eomefmsb of the province of O m  in Algeria, where ibtd stem, 
rbing high above the other speciee, rpreada over them ita broad 
crown. In fact, the stone pine somatimes form a fine tree of 30 
metrea ia bight, carrying doft above a splendid b u t ,  a corym- 
Wy-brancbed orown whiah, with its leaves alwaye outside, 
bean no inooneidemble resemblance to a gigantic parauol. Ita 
rich green hvse,  tinged dightly with blue, match well with the 
rusty cob= of the atem and branches, and atonding oot r h r p  
md clear in the blue Italian rky, the stone pine forum a remark- 
rble objeot in the lambcape. Am its growth is lese vigorous in 
RIWICB it. ie n s d y  planted only se a fruit tree in the gsrdene of 
Proyeace and Lanpedoa. The fruit is a large rotlndd bone, an- 
cloeing bng seeds, with a very hard sliell and an edible kernel, 
which lass the kvour o€ the haaelnet and is used in confee- 

tiaaery- 
repniree thee  yeare ripen it8 fruib, while other pines only 

rtquiwe two. Some otber apeaiea of pine, 4 as the Pintu 
&rbinirw, FrcmantiPna, and others have edible seeds ; some 
indeed have very large mute, whiah am. a great food reeonoce for 
the Indians ; but in Bnrope, of edible pines we have only the 
Pinw P i ~ a  of the sunny plains of Italy and the Pirw Cembraff 
Cle Alpine -mite. ' 0e  eeeda of all the edible p i m  have a 
dightly rseinona flavour. 
The Pitlw hi+, or Aleppo Pine, is rarely found at any 

aishnee from the ehores of the Mediterranean, and even in these 
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shores only in limestone aoila. Consequently foreats of it are 
only found in certain localities, and those often very distant 
from each other. It is said to Lave firat come from Syria, and i t  
is consequently also known under tho name of the 'Jerusalem 
Pine,' while in Provence it is called the ' white pino': in fact, its 
silvery tark and light-colored foliage easily distinguish ib from 
othera. 

Ita home ia an arid land and eun-ecorcbed rocke, and with the 
evergreen oak it gives, eo to speak, life to the deeert. I t  does 
not form thick masses of forest, but is generally found in the 
condition of single separate trees, which give scarcelyany shade 
to the ,ground, while under them comes np an undergrowth which 
ie chiefly composed of shrubs peculiar to the Mediterranean 
Coast, such as the kermes oak, myrtle, arbutne and azalea- 
water, however, and the fresh and tender grasses of the northern 
pine forests are alwaye wanting. 

The short slightlydrooping needles of the Pinw Jalqmub 
give it an elegant foliage; and if it grew tall and straight with a 
spreading top, it would be a very handsome tree ; it however has 
generally only amoderate height, a twisting stem,and reacheeonly 
small dimensione. Thew are eeveral thousand hectares of it 
in the Department of the Boucbes dn RhBne, chiefly 
between Tonlon and Marseilles ; and i t  there forms the Commu- 
nal Foresta of Camis and La Ciotat ; the foreet of Qdmenoa, 
which clothee the slopesof the mountains at the entrance of 
the charming valley of St. Pone; and the great pine-woods 
through which the road from Marseilles to Toulon passes. The 
prettiest forest of this speciee is perhape that which oovera 
the small island of Bt. Marguerite near Cannes, which seems 
more like a corner of Africa cut off and transported to h a  
The Aleppo pine ia also one of the important forest trees of 
the province of Oran in Algeria, of Andaluaia, Southern 
Italy, Greece, and, above all, of the low hilla of European and 
Beiatio Turkey. 

It ia the Pinw molritim, or Pinaster, which forms the foresta 
of the Landes of Qascony. This vast pinetnm now extends 
uninterruptedly from Bordeaux to Bayonne, and henoe the 
common namee of ' BordeauxJ and ' Landes Pine' have been 



IN THE PRODUCTION 01 BOIL. 1 85 

given to the tree of which it is almost exclusively formed. It 
ia leas delicate than the Aleppo pine, the denizen of th'e land of 
the olive; and it not only covers the sandy b i b  of the Quoon 
6 dues,' but rises on the hills (for instance in Corsioa) even 
np to 1,000 metres in altitude. 

The opposite of the Aleppo pine, the Pinaeter, is never 
found on limestone, but i t  requires for its favorable growth a 
silicioas formation, such as sand, granite or gneiss. Thne 
the sandstone formation of the monntaine of the Mauree be- 
tween Draguignan, Fd jns  and Toulon are covered with Pinae- 
ter and Cork-oak, while the limestones around are occnpied by 
the Aleppo pine and the ilex, a good example of the way in 
which natural laws determine for each species ita proper place 
and soil. I n  suitable places and at  a s~~itable altitude, the 
Pinaater may be found on the whole of the coast region of 
Southern Europe from the mouth of the Loire to that of the 
Danube. It does not seem able to live far from the sea; 
there are forests of i t  in the islands of the Mediterranean and 
in Ugeria, but its most favorable position is on the coast of the 
Atlantic, in Portugal, as well as in Gascony. There are now 
in France about 700,000 hectares of forest of this pine, and 
out of this amount nearly 000,000 are to be found in the 
triangle formed by the riven Qaronne and Adonr; the rest 
beiig from north of the Qaronng Provence, Corsica and 
Algeria. 

The Pinw matilima is not a beantiful tree ; ita few, long, 
coarse-looking, yellowish-green needles give only a poor foli- 
age; itd bark is blackish, and ita stem' short; and from the 
light and uniform appearance of the foreeta one would scarcely, 
at h t  sight, believe in the activity of the vegetation and 
the wealth they conceal. 

The long wounds formed in the extraction of the resin, and 
the little cups hanging to the treea to receive it, complete the 
monotonone appearance of the forest through which the Land@ 
Bailway pasees. As undulating ground, however, i t  is llot 
quite so uninteresting, for the wooded sand-hine behind Arca- 
chon, the valleys between them and the old forest of La Teste 
ia which may be seen o few old Oaks, have a considerable 

Y 



attraction ; while at  the foot of the porphytitic cliffs of Coreia 
old Pinasters, which have never been tapped for resin, raise 
their beads in the midst of Oak forest and oocasioually form 
a sufficiently pretty landscape. Bnt i t  ie utility, and not 
beauty, which forms the true merit of the Pinus madtima. 

The Piuw Laricio, or Corsioan pine, is only fonnd in the 
mountains. I n  Corsica it leaves the lower ground and the hot 
sunny dopee to the Pinastar, and r i m  itself between the alti- 
tndea of 1,000 and 1,800 metres. I t  ie still fonnd in different 
oonntriea such aa : in Spain round Maladetta, in Italy oh idy  
in the Calabrian mountains, in Sicily up to 2,000 metrea on 
Mount Etna, on Mount Athos in Macedonia, on Ida in 
Crete, and in the mountains of Asia Minor. I t  advancea into 
the interior of Europe by Carinthia, Styria and the Austrian 
Alps as far as Moravia and Galicia ; bnt in the basin of tbe 
Danube i t  is ~elegated to the warm slopee of the lower hills, 
and there baa been a quite different appearance, giving a aeparate 
variety. 

There are fen large forests of the Larioio, though single trees 
are often very fine. In  the forest of Casamenta, in the corn- 
mnne of Ghisoni, qecimens may be seen with 30 to 40 metres 
up to the first branch, and 1 metre in diameter at  the base, with 
a clear cylindricnl stem crowned with a flattened head of foliage. 
The Calabrian tree is still more remarkable, for its lofty bole 
is only crowned by short, weak branches, and one could almost 
liken it to the maat of a ship. The Austrian tree, or black 
pine, has s different shape ; it is the opposite of the lofty tree 
of the granitic wile seemingly all trunk, but s stunted tree, 
almost entirely foliage, of stony calcareous and dolomitio mile. 
This variety ie chiefly remarkable for its accommodating iW 
easily to the most stony land of Central Enrope, in the same 
way as the Pinw dylvesOria doe0 to the poorest sands ; i t  keeps 
in the moisture by its thick rich cover, and besides its rapid 
growth it has the faculty of germinating eaaily in places devoid 
of all other forest vegetation. The black pine may be recog- 
nized, not only by ita brown back, hard dark p e n  needles and 
leaves often more than a decimetre in length, but especially 
by its large leaf bude, thiok shoota and generally strong and 



rigorow aspect.. It may then be looked to sr an ersmple of a 
fact which bae teen thought to apply to pinee in general ; that 
is, that among them the rtrong growing vigoroue species have 
a large terminal leaf bud at  the extremity of a t h i i  terminal 
shoot. 

(To k rorrlluced) 

#om anb maner ef tat ass# gonk. 
94-1 have read Obadiah's answer to my letter on the above- 

named subjeot, which wae printed in pour ieoue for O c t o h  
1877, a d  hope that, though some time has since elapsed, you 
will kindly allow me space for a rejoinder. 
h to ObadiahJs opinion that the eubject ia '' out of p l ~ c e  

in a Quarterly Magazine of Forestry," 1 fail to see the justice 
of it, for the letter criticized a part of the Code of the Foreat 
Department, and I can see no other manner in which the cri- 
ticism cmld be made so aa to elicit the opinion of Forest Officera 
on a p i n t  which ia of practioal interest to all. 

Obadiah appeam to me to bave missed the point of my argu- 
mt, and it will perhaps show my meaning better if I give a 
~ p l e  Caeh Book drawn up in the way I propom, and after- 
war& no& the different items placed in their proper columns 
8 ~ ~ 0 -  to the rules laid domn in the Code. The difference8 
will then stand out plainly, and the various advantages and 
disadvantages of the two systems can be compared. It would, 
-be out of tbe qneation in the epace of a letter to in- 

&de all ~ s i b l e  ease0 that might occur ; but I hope that the 
lampla cases chosen by me will be eufficient to illustrate my 
meaning, and to prove the practicability of the method which 
1 advocate. I n  the sample Cash Book, oe required by the Code, 
1 have merely putthe dates and numbers of &me, &c.,which, it 
ie hoped, will be s&cient for the purpose of comparison. 

I venture to hope that, as regaxds the clearness of the accounts, 
every one will see at once that the system I advocate ia fsr . 
+or to that ardered in the Code. It appeare to me that 
thsfsctaapd for themselves. 88 I u n d a d d ,  bowever, it is 
prinaipally out of pity for the aditor that Obadiah objects to 
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my system. For my pnrt I thought, and still think, that euen 
for the auditur, my ayetem is preferable to the other. 

For the Code orders that all money derived from revenue 
must be paid into the Treasury, and I apprehend that i t  ie part 
of the auditor'e duty to see that this order ie properly carried out- 
My system shows thia at a glanes, whereas when the money de- 
rived from the revenue is mixed up with money derived from 
the Letter of Credit, as is the case in the system at  present in 
vogue, an elaborate cheque ie necessary, in order to be quite 
sure that all the revenue haa been duly paid into the Treasury. 
I how, having myself met with an instance, that errora are 
made in this way, and the error was not detected, or a t  all events 
not commented on by the then auditor. 

Ont he other hand, as regards the fact, that whereae the system 
now in vogue does give the total tramactions Dr. and Cr. sides 
with the Treasury, and mine doee not give these totals, I beg to 
point out that, with the accouuta two returns are sent, wit.., one a 
detailed and totalled Register of Cheques drawn (that is to ssp 
a register of transactione with the Treasury, Dr. side) and a de- 
tailed and totalled regieter of revenne paid into the Treasury 
(that ie to aay a register of transactions with the Treasury, Cr. 
side) drawn up by the Treasury Officer and forwarded by him 
through the Pbreet Offiaer, who is expected to remark on any 
apparent discrepancies. Now there can be no difficulty whab 
ever in checking the accuracy of the accounta on my system, for 
the black figures (I have for convenience put the balance in 
hand on both sides in red ink*) in the Letter of Credit or Budget 
Grant column, Dr. side ought to correspond with the details in 
the Register of Chequee, or their total will give the total fresh 
tmeactione with the Treaeury. The eame remarks, mduth 
mwtundw, apply to my revenne column, Cr. aide. 

With regard to refunds, i t  probably will be best to w e p t  the 
convention that errors in the transactione of paat years cannot 
be remedied in a strictly logical manner, and that therefore re- 
funds on account of past yearsJ Dr. aide should be treated strict- 
ly a8 revenue and entered as such, whereas refunds of revenue 

Hen in itdim-ED. 



FOBN AND MANNIB O r  KBEPINQ THE CMH BOOK. 189 

collected during past years ehould be treated as expeudihcre and 
entered as swch, the money being paid from the money derived 
h m  the Letter of Credit, tide item 5, Dr. side, and item 5, 
Cr. side. 

Items 4, Dr. and Cr. side, are examples of recoveriee or rt+ 
funds on account of traxwactions during the current year. Item 
4, Dr. side, might be styled either a I' refund" or a recovery 
agosinst expenditure," and probably the lattar would be the 
better term, retaining the former for such items as No. 5. In 
my opinion this should be entered in red ink* for the reason 
etated in my previous letter. I have previously explained my 
viem with regard to item 4, Cr. side, and need not allude f u r  
tber to them now. 

I note that your P. D., Ieing apparently ignorant of mono- 
gram~, made me sign myself '' Pengelly" in my last letter. 
Not Wig a peer of the realm, I am not in the habit of - 
that signature. ' 

I am, SIB, 
T ~ Y  yonm, 

A. PENQELLY. 



1m AND YAHHBB 01 KXEtINQ TE1 CMB BOOL 

c: I 

.aaqa e m  a d 10 
-aOA JO 'ON 

rne)IJO - 0 s  = d 10 1- (D 

-sga-I 2 4 ,+ t- 01 

me)I 30 'ON I 0 0 %  V 10 = 
'elma I 2 2  : 01 10 8 I 



- 

g No. % i ; ~ i  
PARTICULAP~. Bank or I of P~nncm~na. Bank or Bdr. 6 6 3  

% su 
Cash* Trwory. Cash' Treplorj. 

n 

Bs. As. P. R& As. P. 
RJ. Aa P. Its. As. P. 

1 ... To Balance in hand ... 360 0 0 6 1 1 For pnrtioulnrs see pre- 
vione form .. ..... &%%I00 R t o T  

6 1 For particulars BW pre- ... vioas form ... 2 6 0 0 0  I. a. 10 B 2 DiCCo ditto 1,500 0 0 ." d B  

I0 2 Ditto ditto ......... 1,600 0 C R F T ... 12 3 3 Ditto ditto 160 0 0 , A VIII f. 
la s ntro ditt~ ... iao o o 

... .. ... 
d B  

18 4 Ditto ditto 20 0 B A E 16 4 4 Ditto ditto 60 0 0 Befund. 

... 86 6 Ditto ditto 60 0 . ... V. b. 
27 6 6 Ditto ditto SO 0 0 A IX 

30 6 Ditto ditto ... 1,600 0 I. a. ... ... By BaIanos in hand 1,510 0 0 

-- 
Total &.... 2,290 0 0 1,600 0 0 Total Bs.... 3,240 0 0 MIO 0 0 



SIB,-Those of your readers who take an interest in the 
rate of growth of trees, or who amuee themselves with the 
commendable pastime of oounting annual rings, are possibly 
acquainted with what Mr. Fisher hse done in Aasam with 
regard to SQ. The r e d t a  obtained by him have been published 
in the laat three or four Assam Forest Administration Reports, 
and they ehow, among other things, the number of rings wuntsd 
along mean radii of oertain lengthe. I have not the reporb 
by me, but if my memory serve8 me right, these radii were 
four in number, and were respectively 2.Y87, 5.Y73, aeY6 and 
ll"46 in length. Theee radii correspond to girths of 1, 2, 3 
and 4 cubite, or in other words they are radii of circles whoae 
circnmferenw are 18 inches, 3 feet, 4 feet 6 inohes and 6 feet 
in length, respectively. 

Now if we examine a Si l  stump and mark along its mean 
radius these different lengths, and count the rings in each 
space, we ehall find, say, (for the numbers do not for my pnr- 
pose matter in the least) 28 rings in the firat, or 2nY87 length, 
25 in the next, and so on. We then tabulate them, aa Mr. 
Fisher did, and put 28 rings in the 2."87 column, 53 rmgs i n  
the 5"73 column, and so on. But (granting the hypothesis 
that these rings are annual, and may be depended upon to tell 
us the age of the tree,) if we go further, and say that it took 
28 yeara for this particular tree to attain a girth of 18 inch@, 
and 25 more years, or 53, from the start, for it to attain a 
girth of 3 feet, we are wrong; we are not treating SQ fairly ; 
we have allowed nothing for hie bark. Of the 6"73, which 
was hie total radina when he was 3 feet in girth, i t  ia 
that something like half an inch waa bark, and therefore we 
ought to have drawn our line at  5."33 along the radius and 
stopped counting there. In  this case, we should probably have 
found only 48 rings (taking on an average 10  rings to an inch, 
which l 'very  nearly what Mr. Fieher arrived at), inatad of 
63. Similarly the radiae of 2."87- a h  includes some bark, 
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though not perhaps half an inch. Allowing *ST for bark, we 
shall get 26 rings instead of 28 : thus this tree would have 
attained the dimensions of Clam IV in 26 years, and those of 
Class I11 in 418 years, while i t  mould have taken 22 years, 
instead of 25, to increase in girth from I8 inches to 3 feet. I 
have pnrpoeely taken an instance which does not exaggerate 
the case. We should find the difference more striking, though 
never very great, if we had taken a tree in the higher clansea. 

There are many trees of which we can count the annual 
rings, but there are not many which i t  is neceseary to examine 
in this manner for the purpose of framing working plann. 
Still all those that we have to eo examine are important ; they 
inclnde all the conifers, besides Teak, SH1, and perhaps some 
others. Among the conifers there ia one tree which it would 
behighly injudicions to treat by Mr. Fisher's method, and 
that is Pinw longifolia. It we neglected the bark of this 
tree, our working plm would rest on a false basis ; and the 
time ie perhaps not far dietant when forests of this species 
wi l l  be regularly treated in accordance with working plans, 
framed on girth-classes. I submit, then, that in estimating 
the ages at  which trees attain these different girths, we ought 
not to take Mr. Fisher's radii, but some others less than hie 
in all cases, and differing for the vari~ns speciee. 

I t  will be said by some of your readers, " Oh I but you don't 
how the bark-thickness of the different trees a t  these differ- 
ent ages" ; and so Mr. Fisher's method, which applies equally 
well to every case, is the better one to employ ; and besides the 
difference a h r  all is so tri0ing. I reply : " Quite true an to igno- 
rance of bark-thickness ; but this L easily remedied by taking a 
series of measurements for the different species-and after 
dl they are very few in number-and t h u  yon will obtain 
the average thickness of the bark of each species for the different 
girth-classes ; these numbers you will subtract from the theore- 
tical or total radii given above, and you will get a true 
r e d t .  And the second part of your argument has yet to 
be proved. It ie not at all certain that the difference is so 

trifling that it may be neglected; and if ever you come to 
work forests of Pinus long$olia, regularly, by means of work- 

z 
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ing plane, yon will flnd that this difference will be an important 
element in yonr calculatiom. The mme will probably hold 
good for SZil Foresta, aa &l too haa rather a thiok bark." 

What we have to draw up for eaoh species whoee a n n d  
ringa we are anxious to count, ie a tabular statement as fol- 
lows :- 

The figures in the third column are what we have to determine 
by actual observation ; they are merely filled in here so as  to 
be an approximation to the truth, and to serve ae an example. 

We want these observations taken for all the conifers, for 
Teak, Siil, and other trees. Will any of yonr readers undertake 
this and record their results in the " FGRE~TEB" ? They cannot 
fail to be most useful. I am having observations taken with 
regard to the two Himalayan Firs, and hope shortly to have 
some figures for Deodar, and when they are ready, I hope to 
send them to the " FOBESTEF~." 

I remain, Yours truly, 
KARSEU. 

Girth 

feet inoher. 

1 6  

8 0 

4 6 

6 0 

Dednet for 
bark. Total dim. Length of ndim oo which 

nngs am to be ooanted. 

inchem. 

8.865 

6.730 

8.696 

11460 

incber. 

.I16 

'830 

*8% 

460 



TO TEBI BDITOB OF THlD INDIAN FOBIBTER 

SIB,-I bave been brought up under the belief that the con- 
centric ringa so distinctly viaible in the wood of coniferoue 
trees are ii-idicative of the age of the tree ; that if, on examin- 
ing the stump of a Pine or Silver Fir, yon flnd 200 rings, 
the tree which formerly grew there, waa 5100 yeam old, or it 
may be 4 or 5 yeare older allowing for rings not vimble at  that 
bight whiah new formed by the seedling while i t  wae 
still very smalL Tkia idea was thoronghiy instilled into 
no at Nancy, and woe betide any one who dared to hold a 

'contrary apinion. There is a eentenoe too in Brandis' 
" Forest Flora," p. 503, beginning " the annual r i n g  are, m a 
mle, distinctly marked, kc.;" he is talking of conifere, and say# 
that these ringe are annual. 

In the varim preliminary wmking, plaaur which bave been 
made for our Himalayan Fomts, i t  is olearly foreshadowed, 
tbong-h not dated expressly in terms, that the fnture working- 
plan will be based on this assumption, that ooneentrio rings in 
conifers are annual. 

I was therefore much astonished the other day-and not only 
astonished but alarmed and ahocked-a shock I have not quite 
got over y e t t o  read in a pamphlet written in 1866 by M. 
Patel, not the pats2 of an Indian village, bat a Member of the 
Council General of the Department of the Dmbe in Franoe, 
an opinion which leads to an opposite mclnsion. He is 
Bpeabing of the working-plans made by Foreat officere in Pranoe 
for conifmm forests, and aaye that " they (the officere) give 
the tree the same age in years ae the number of rings they 
pratend they can count on the tree's stump, taking as one ring 
the zone formed by s band of soft and a h n d  of hard woodJ' 
(meaning, of course, the spring and the autumn wood.) 

They admit this conntisg as an axiom, and do not give 
themeelves the trouble to prove it. Agricnlturista, however, are 
not agreed on this point ; some think that the soft and the hard 
~ K & I  should want aa two ; 0th- that a band ia only formed 
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every two yeare ; others again are of opinion that it takes 
several years to form one ring." And then he quotes the Marquis 
of Chambray, who, in a practical treatise on conifers (1845), 
wrote as follows :- 

"One of my friends, who had charge of a Silver Fir Forest, 
counted the number of rinp on a tree whose exact age he 
knew, and found i t  three times as great as the number of yeara." 

Lastly, he qnotee M. Baillon, Professor of Botany at  the 
Paris School of Medicine, who says that " the age of a conifer 
cannot in the least be determined by counting the number of 
rir~ga from the centre to the circumference. Wrat of all, 
because conifers have no spiral vessels, and are evergreen. 
These concentric rings are not due to the fibres and vessels 
dternating, but to different colours resulting from the intricate 
interweaving of these fibres. 

"If experience has ever shewn that a coincidence exists 
between the age of a Silver Fir and the number of its rings, it ie 
a coincidenra and nothing more; theory completely spurns 
the idea of exact conformity between these two orders of facts. 
Thus in the museum," (probably at Paris) "may be seen s 
large section of a conifer wh~ch according to its label is 220 
yeme old. To my thinking it must have been 600 years old." 
M. Patel himself, it appears, made several experiments in 

this direction, and came to the same conclusion. Further on 
in his pamphlet he quotes an instance of a section of a Silver 
Fir tree sent by some Forest officer to an exhibition at Nancy 
or at Metz ; i t  was 28 inches in diameter, and the most careful 
counting only yielded 120 concentric rings ; hence they could 
not possibly be annual rings, as no one in his senses would 
imagine that, even under the most favorable conditions of soil 
and climate, a Silver Fir could grow to this size in the short 
apace of 120 yeare. M. Pate1 thue proves entirely to his own 
satisfaction that no working-plans of any value can be based 
on such uncertain, aye, erroneous foundations. 

Now, Sir, all this is in flagrant opposition to what we were 
taught at Nancy, and to what has since then been inculcated 
into ns in India Can any of your readers appease the troubled 
state of my mind by giving me some direct proof of the 



relation between the concentric ring8 of a conifer and ita age ? 
Them surely must be eeversl plantations a t  home of known 
age which have been examined for annual rings. I only want 
anifem ; for Teak for instance we have a direct proof that the 
ooncentric rings are annual in the case of the Nelambur plan- 
tations in Madras, but for conifers I do not recollect ever having 
met with wch convincing proof; some of your readers can 
doubtlees wpply my want. 

Yours truly, 
A STUDENT. 

6157.-Aidium Solani, Mont. 
On leaves of Solanurn. Sutlej Valley. (Mr. Gamble). This 

appem to be the ~pecies described by Monta,ouo from Chili. It 
is a rare circumstance to find speciee of Bcidium attacking 
8olanaceone planta. 

6157 bb.-Puecinia SoZuni, Cke. 
Caulioolone. Son nearly black, small, linear, buried beneath 

the hairs of the plant so as scarce to be distinguished. Spores 
elliptical, slightly constricted, pale brown (-04 x -01 8--0% m.m.) 
on very slender, long hyaline pdclee. 
On ateme of Sohnurn with the above. The fungi were on 

the leaves of a shrubby white-leaved Sohnum, found by Mr. 
b b l e  on rocks at the Kot bridge, in the Sutlej Valley 
According to the theory now in vogue, the Puccinia ia a stage 
or condition of A d i u m .  Thie isJ however, an assertion too 
sweeping to be applied universally to all species, without proof. 
At present we are not prepared to m e n t  to it. 

6220-iEcidium utceolaim, Cke. 
Caulicoloue, and epiphyllous, distorting the stems and leavee. 

Peridia densely gregarious, elongated, urceolate, aulphury yel- 
low, apores orange, ovate. 

On ThaZictrum. Collected by Mr. C. E. Fendall, Asst. Cons. 
of Fmta  at Paugi. Kanawar, 8,000 feet; 
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Thia evidently differs from &Xdiurn Thaliotri, Omv., the 
spores are larger, -0%--08 x -02 m.m., whereae in A. Z'XaIk- 
tri they am 0022 x '019 m.m. The latter species is also entirely 
confined to the leavee, which are never distorted, where- the 
preeent speoiea distorta the plant in a most decided manner. 
The form of the p d i c z  is aleo different. 

6272.- Coleospotitcm pingue, Lev. 
On leaves and petioles of Astilbe rirnrlmia. Simh, 8,000 feet. 

(Mr. Gamble). 

6235.-Lecythea @a, Lev. 
On leaves of Salk daphnoides. Gowai, Simla, 6,500 feet. 

(Mr. Qambla) 
The leaves were also plentifully covered with the ubiquitons 

Eurotium herbarbrum, Lb. 

5910.-Bcidiurn Vwk,  Schnm. 
On leaves of Viola Simla, 6,500 feet (Xr. b b l e ) .  
The common European and American species. 

8014.-Lecythea Ruborurn, Lev. 
On leavee of Rubus elliptinrs. Jander, Sutlej Valley, 3,MO 

feet (Ma Gamble). 

This fungus is ale0 common to Emope and America. 

6032.-Branches of Andromeda oaal;fdia, covered with a bril- 
liant crimson fungus-like mass. 

mi8 is a curious condition of metamorphosed tissue, in 
which the c81k are extended in the form of thick clubbed 
Lairs, in this instance, of a beautiful magenta color. The eon- 
dition tbua represented is very common in temperate countr id 
on the leaves of deciduous trees, and formerly was regarded srr 
a fungus, of which there were many forms described as epwiea 
under the name of En'neum. This peculiar disease hse never 
been satisfactorily explained, except to show that i t  is m exten- 
sion of the tissues of he plant itself, and not a parasite. 
5895, 5898.-Mnoh more resembles a fungus, bursting through 
the cuticle of the petioles of leaves of Rhododendron arboreurn 
and along the midrib. The gregarions convex bodies are of 
a waxy consistence, a d  appear to spring from the ligneous 
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portion of the petiole. They ace entirely compoeed of compact 
mptab threads, closely adherent in a maee. There is no myoe- 
lium, md no spores, no evidence of a fungus. Ae far ae w e  
can judge this is entirely a condition of atrophy. What i s  
the predisposing cause is not apparent. I t  m y  be tbat the 
stimulation has been caused by the puncture of an inseot, 

6299.- Urcdo &pt?riaorurn, DC 
On leavea of Eypericum csmuum (but immature). Simla, 

6,500 feet (Yr. Gamble). 
The spores are in too imperfect a state for positive asenranee, 

that this is the same aa tbe European speciee, but it is probable. 

Qe Bail1 @reg. 

AT a meeting of the Committee of the Agri-Horticultural 
Society of Madras, held at  the gardens on the 7th instant, the 
Honorary Secretary reports that the seed received from Kew 
a d  from Dr. King, of Calcutta, acknowledged inithe Proceed- 
ings for Laet month, and e d  to be that of Pithecolobiurn Sa- 
man, has germinated and grown fieely, the young planta 
appearing to be identical with a tree long known to him in 
Madras as a marvellously fast growing and beautiful one, ~ d e r  
the name of PithscoEobim umbelhtum. A epecimen in the 
gardens, ee far ae can be ascertained, under six years old, now 
measures in girth 5 feet 5 inches at the ground, 4 feet 1 inch 
at the height of three feet, and 3 feet 10 inches just below the 
firat branch 6 feet 8 inches up ; i t  is by measurement about 40 
feet in height; and i t  has a spread of abont 70 feet in diameter 
fromnorth to sr>uth, and about 160 feet in circumference. 
Thie tree has produced seed. Mr. Deschamps has several treea 
a year or two older, which produce seed freely. A young 
Pithecolobium tree mas planted by Mr. Steavenson in the com- 
pound of the Madras Club on 27th November last, when abont 
2 feet high, and is now about 10 feet l q h .  On 7th October 
laat, Mr. Steavenson planted two Pithecolobium trees of abont 
2 feet high, in low ground, eheltered by Cacrwrrina trew, 
amongat the sand-hills on the sea shore, at  Sholanganellore, 
fifteen milee south of Madras, which now measure, the one 1s 



feet and the other 12 feet in height. The tree is evidently of 
great value, though much more will doubtless be known of i t  
in a year or two, now that special attention has been called to 
it. The gram does not seem to grow very well under the apeci- 
men in the gardens, the shade being apparently too dense. 
There are in the gardens four planta reoeived from Mr. C a m e  
ron, of Bangalore, under the name of Pithecolobium Barnas, 
and acknowledged in the Proceedings of 3rd January 1877, 
which differ most materially from that, the seed of whichlhae 
now been sent to na from Kew, and in which the Secretary of 
State for India ia said to be taking so much interest. I t  may 
not be generally known that the Coorkappillay (Znga du&) 
the commonest hedge plant of Madras, of which the leave8 and 
pods are so largely used as fodder, and the timber ae fuel, is 
also known to botauiata as Pithecolobiurn dulce. I n  a letter 
from Colonel Beddome, the Conservator of Poreate, just receiv- 
ed, he states that the Inga Saman, mentioned in hie laat Forest 
Report, aa growing in the plantations in Cuddapah, North Arcot 
and Tinnevelly, is the sawe tree aa that of the wed of which 
Government has lately sent him a large box under the name of 
Yithecolobium Saman, that i t  is a West Indian tree, and that he 
introduced i t  tan or twelve years ago. The Society now has 
ready for distribution s large number of fine young planta, 
raised from the seed received from Kew, from Dr. King, and 
from Mr. Deschamp8.-From the " Mad~*os Mail " of the 22nd 
Augucrt 1878. 
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me Jonrnal of dorestq anb &dates' management. 
Wr resume onr nsnal Review of the three monthly num- 

bers of this periodical which has been received since our 
hat hue .  

IN the number for JULY 1878, among some good editorial 
notes, we call attention to the question of k i n g  a standard 
height for taking the girth of trees. At present we usually 
say, ' l  a tree is so and so many feet at breaut height." A 
fixed height of 5 feet is recommended an the ':girth point?' 
where several different girths are not requisite. Where several 
are taken, of course the different heights must be added, or 
the figurea are worthless. 

A C U B I O U ~  note is also given on the poisonous properties of 
Yew leaves and twigs (not berries) when eaten by cattle 
Aa the Yew is common enough in some of onr North-West 
Himalayan forests, the subject may not be uninteresting to 
Foresters in theee localities. 

THE continued papers on rr Cultural First Principles," and 
Mr. Burrows " On Grasses," should be read. The latter paper 
dealing with irrigation will be especially interesting to our 
officers of Plantation Divisions. 

THBBE is but little else to call for attention, but there ia a short 
note on the collection of Indian Woods in the Paris Exhibition, 
which is stated to have been made by Colonel George 5. 
Pearaon, R.E. (whoever he may be). I t  is also stated that 
a large number of pieces of wood and other articles were 
rejected because they were not named or could not be 
identified. We do not believe this to be true. 

A NOTX on page 198 regarding Cuttinge of Conifers will 
interest some readers : Will any one try and raise Deodar 
from cuttings ? 

A 1 
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AT page 219 is also a note quoted from the Indian Agricul- 
turist," written as if the author supposed that the Walnut, 
(Juglans ~ e g i a , )  was only found in the N k l g h ~ k 8  in India. 

IN the uumber for Auans~ ,  there is a brief notice of the 
forests of the "lovely and historical" Islaud of Cyprus- 
There is also a note on Aihrztlucs glanduloea. I t  has been 
cultivated at Lollore in Northern India, but is not good for 
much. There are also Indian species of Ailanthus. 
YEEN eomea Mr. Boulg.er's paper OII "Cultural Firat Prin- 

@lea" aantiaud to the X I  section, giving an account of tbe 
'life of a tree.' 

Mlr. B r m ~ d e  paper on '# frsyering" should be read. 
FIRST meation is made d the value of cutting baek hard- 

*bod t r m  when planted o h .  Young Oaks put out, (the tap 
mot beiag &hortened), were cut bbck the second year, or 'headed 
down' ae tlw phtase is, Mar the ground, the ehoots resulting 
far snrpaeecd im vigor, the original shoot of trees not so cut 
baek. But skong shoote oan be layered all round the parent 
steps, the shoot being cut half may through at the joint, or node, 
and then pegged down. The juices exudes at  the cut ; form 
a callus or m a  of cellular matter from which the young roots 
proceed. 

The paper ehows how by careful management cerkain young 
trees can be cut back in the nursery beds. When the shoots 
&re ripe in the following autumn they are laid down a n d  
eoveted with 8 or 4 inclles of good soil and pegged if ueed 
be; the autumn following they are detached; the original 
shoot is then carefully dressed, and the summer's shoots can  
sgain be layered in autumn. 

Dr. Bnoww has a paper on Denmark and Danish Foresta, 
and Mr. Barry, one (in the " Woods of Greece." L L  Notes oh 
some remarkable trees in ScotlandJ' will be read with interest. 

AT page 290 is a proposal about Nepll Timber DepSts which 
fa not vety clear, but might attract attention, and be 
explained by some of our ' Indian ForesterJ correspondents. 
At page 291, allueion is made to the Punjab Conservator's 
reporb on the Simaliks of EIushiarpur, which ia abcut to be 
printed by Government. 



AT page 29Z is more about Yew poison. 
Iff the SEPTEMBER number (and we may add in preced- 

ing ones also) we are glad, even in India, to notice that a stir 
is being made about the state of the kreer in our London 
Parks. When on leave in 1874, the Coneervator of Forests, 
Punjab, waa able to address the "TimesyJ on the eubject, and to 
offer some snggestions. We snapat thrt the exceesive subsoil 
dmbge, mpeoidly in Kensington Gardens, hre.umch to . t m ~  to 
f i e  namerwa desthe of fine trees. The mbale enbjeotmllr for 
esguiry, unless the needy b t a l  htrnctian of ourMe&opolitan 
P&e i s  to be a notional disgrace. 

@a. Bu~row's irrrprr on Trapsplwthg" .will pf ooncre b 
d by all our Plantation OBticera. 

BLso our r d m i  will note ia w a n t  litble gaper caU4 8 

Search for " Jack MerinJ'--a reputed Oak of ,gigantie dines, 
eiom on axne idand of Lmh Lpmond. ML JAMES GOWON 
did wt.find " Jaok," ,but did findasd plerrantly .dea&ribe some 
atha remarkable O a k  

&rar in a~note on Baxwd at prlge.330. 
,4mur af the Scsttieh $rbo~iaIturrrl Society to the & t a b  

sf Scone and Lyeedooh in Pwtbehire ir described at lsngth 
i n  .pp. ,8$W53, with much 4eal% drinking and ngeeohifging 
4lm?aftar. 

d n s w  F o a r s v ~ s  will alao read ,at p ~ g e  361,.a note on Sitvx, 
a tree-boring hymenopteroua insect. ,This, whether 5. &oa 
<rr same other speck, bas been seen st work in the m a -  
top fix&, on dbb SmithiCLM, attacking e yoaqg tree, the 
bark (of Rlkbich hPB beep partly removed. 

A m a  the Chips and Slip" will be £04 &.irrepressible 
Euculyptus again. After all itm wanders, nur varaatile neigh- 
bonrs, the French, have extracted from it  s beweage called 
"En~alypsinthe'~ of the most delightful qualities. Let us hope 
it will soon drive out the noxious Absinthe, but what will the 
Total Abstinence Societies ssy ? 



BiIl Sbbingl in Bags. 
WE commend the following (from '{ Nature" for September 

lzth, 1878, No. 463, Vol. 18, p. 517) to the Survey Branch :- 
"By means of contour lines of 200 feet vertical distance, 

the surface configuration of the whole region (Colorado) is 
depicted as in a model. We can follow the broad valleys 
of the deep narrow " caiions," and of the hundreds of minor 
tributaries which have scarped out their courses on either side 
* * * * Huge mountain ranges rising out of the pla- 
teaux are so vividly drawn that they seem to stand out of the 
paper. Yet no shading w employed. All the effects of in- 
equality are produced by contour lines, so faithfully set down 
that a single line may be tracked in its sinuous course along 
the whole of a mountain front' until i t  comes out upon the 
table-land beyond. When will our map-makers learn to nse 
this the only true method for expressing the surface of a 
county? The best of our Atlases are disfigured by strips 
of shading running across the map, like so many caterpillars, 
to represent mountain ranges. 

Even our Ordnance maps, so admirable in most respects, 
are sometimes so loaded with shading, that a steep hill side, 
only a few hundred feet high, is made aa black aa our highert 
mountains, and the topographical names can hardly be read, 
even with a magnifying glass.'' 



SIB,-I have been much interested in Fagot dc Sapin's letter 
in your July number, but do not agree with him that the infor- 
mation on the subjeot of the habits and cnltural requirements 
of forest trw, which is so badly wanted, would not be properly 
collected in your pagee. On the contrary, I am of opinion 
that snch information is the very thing which should be pub- 
lished in the Indian Forestsr ; and I am not sure that if those 
who had any experience to record, any nntural facta to relate, 
would  end them to the Forest- there would be snch an end- 
leaa time before we got a considerable amount of information 
together. Fagot & Sapin's proposal is scarcely a feasible one, 
and it is much to be feared that, were snch a thing tried, many 
most valuable dueions might, instead of reaching the light of 
day in your pages, find their destiny in the obscurity of some 
convenient pigeon hole or the depths of a waste paper basket. 

No ! Let any one who has experience to relate, send it to the 
Fomtm ; i t  will save office work and be in print in a handy 
and convenient form for the use of the future compiler. 

I think Fagot de Sapin under-estimates the amount of 
information in Dr. Brandis' Nora ; there is a good deal of cul- 
tnral information to be fonnd in i t  ; and for the park of India 
to which they relate, there is also much to be learnt from Rib- 
bentrope' ' Hints on Arboriculture,' the Deoban Working Plan, 
and numerous other publications and reports. 

At Nancy we used to sing- 
" De tone cecl gentila fagots, 
Fmt copier les mani8rea." 

Let ua hope that Fagot de Sapin will make a beginningD 
and shew as what we are to do, and how best we are to follow 
bie lead. 

Yours faithfully, 
116. K. M. B. 



3maIZ b o b  coILes4ions fox &rmang anb gapit, 
FROM the residue of the wood pieces left with the Inspector- 

O m r a l  after the Park Exhibition work was over, fonr hand od- 
Sections have been made,.one of which remain0 m his offioe ; one 
has been sent to bhe Pcinoe of firatenberg of Doaaoesohingen, 
Baden ; ane to the Forest S c h l  a t  Fherandr in &my ; and 
one to the Ministry of the Interior i n  Japan : the Leter at the 
~equest of Mr. G. Takeda, a Japanese gentleman who Istdly visit+ 
.ed India and was much interested in 'foforest work. The collec- 
tions contained each 120 specimen8 df limporta& timbers. 

@unIggbs at $bMaab. 
ATTENTION has lately been drawn to the euccess with which 

several species of Eucalyptus have been grown at Abbottabad. 
Collectione of the flowers and fruits of several of the trees 
have lataly been made by Major Waterfield and Mr. Baden- 
Powell and sent to tho Roy a1 Herbarium nt Kew. Professor 
Oliver, the 'Curator, has pronounced the species to be :- 

1. E. globulns, Labit2. 
2. E. Stuartiana, F. eon. Hiltl. 
3. E. tareticomis, Sm. 
4. E. vimiaalis, Lab. 
6. E. leucoxylon, F. uon. NiilZ. 

We have, therefore, the certainty of theee five speoiea having 
succeeded, and we have, what is more important still, a wm- 
mencement at  a proper identification of the trees. The autho- 
rities at  Eew have lately identified the treea which have done 
ao well at Lucknow as E. saligtuz and one of the Changa- 
Manga epeciee aa E. melanoplrloiu, EO that altogether we may 
'be said t o  know 7 of our species. !be  names given on ~ e e d  
packets, unlesa from aome great established authority, like 
Baron yon Miiller, are rarely to be trusted to entirely. There 
are a t  least 100 known species of h'ucuhjptw in Australia and 
the adjacent islands ; and, conaidering the number and the 
extraordinary variations whioh eccur in the leaves even on the 
eame tree, it is not to be wondered at that seeds are often distri- 
buted under wrong names. 



~.-QAZETTL OF INDIA- 
No. 673B.--9th Jzly 1878.-MY. D. E. Hutchha, Assir- 

taut Conservator of Foresta of the and grade in Mpsore, 
is appointed to  officiate in tha 1st g r d e  of Amistaut 
Cooaervator~ with effect from the 6th June 1878. 

No. 7MF.-StA Augurt 1878.-Mr. G. W. S1vettel2, 
Deputy Coneenator of Fareeta of the 2nd glrade in 
Britiah Burma, is transferred to  Bengal aa a temporary 
measure. 

No. 769F.-Mr. d. R. Wild, Deputy Conservator of 
Foreeta of the 8rd grade in Britieh Burma, is granted 
two yearsJ furlough to Europe, under Section 12 of 
the Civil h a r e  Code, with effect from the 20th July 
1878, together with 12 days' subsidiary leave from the 
8th to the 19th idem. 

No. 794P.-16th Auguet 1878.-Mr. G. W. Strettell, 
Deputy Conservator of Foresta of the 2nd grade, r e  
tamed on the 28th July 1878 from the leave granted to 
him in Notification No. 1249, dated the 27th Novem-, 
ber 1876, and in granted thirty dayeJ eubsidiary leave 
from that date. 

No. 814F.-19th A u p t  1878.-Captain I;: Bailey, R.E., 
Deputy Conservator of Foreats of the 1st grade, and 
Snperintendent of Forest Surveys, is appointed Conser- 
vator of Fol-ests of the 4th claes, and Director of the 
Forest School to Im established at Dehra Doon in the 
North-Western Provincee. Captain Bailq w f l  remain 
Superintendent of Forest Surveys, and will carry on the 
work of that office in addition to hie duties WJ Conser- 
vator of Foreate and Director of tbe Forest School. 

Mr. W. H. Reynoiii8, Assistant Conservator of Forests 
of the let grade, is appointed Deputy Supriatandent of 
Forest Surveys. 
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These appointmento will take effect from the 1st September 
1878. 

No. 841F.-27th August 1878.-Mr. C. P. Nepean, h i s -  
tant Conservator of Forests of the let  grade in British 
Burma, is granted five months' leave in India on medi- 
cal certificate, under Section 12  of the Civil Leave 
Code, ttit., from the let  February to the 30th June 
1878. 

No. 930F.-20th September 1878.-The Governor-General 
in Council hae been pleased to appoint Mr. L. GI. Smith 
to officiate on probation aa a Sub-Assistant Conservator 
of Forests, with effect from the 14th Ju ly  1878, the 
date on which he joined his appointment. Mr. Smith is 
posted to Bengal. 

No. 933F.-On return from the leave granted to him in 
Notification No. 635, dated the 4th June 1877, Mr. R. 
N. Anstruther, Assistant Conservator of Foreate of the 
3rd grade in British Burma, is transferred to Bengal. 

No. 956F.-29th Sep&mber 1878.-The services of Air. 
W. S. Hillier, Assistant Conservator of Foresta of the 
2nd grade in Oudh, are dispensed with from this 
date. 

No. 969F.-25th Sepfeder 1878.-Mr. W. B. J. Brera- 
tog Deputy Conservator of Foresta of the 3rd grade, 
and officiating as a Deputy Conservator of the 2nd 
grade, will revert to hie substantive appointment with 
effect from the 1st September 1678, the date on which 
Mr. G. W. Strettell returned to duty from furlough. 

No. 987F.-37th September 1878.-Mr. W. M. Green, 
Officiating Sub-Assistant Conservator of Forests in Ben- 
p l ,  is confirmed in that grade, with effect from the 
16th January 1878. 

No. 1000F.-2nd October 1878.-The appointment of 
Hr. D. 3. Butchchine,. to officiate in the 1st grade of 
Assistant Conservators, with effect from the 6th June 
1878, published in Notification No. 673F., dated the 
9th Jnly last, will have effect from the 18th February 
1878. 



NO. 1WF.-3rd 1878.-&. E. DO& Sub- 
BBeistant Conees.vatar of Roreste, and Wciating Aesie- 
tant Coneervator of Ebreata of the 3rd grade in the Cen- 
tral Provingge, ia confirmed m that g d ~  with effect 
from the 24th September 1878. 

No. 1013F.-7th Octder 1878.-Mqjm E. 0. I! Jar- 
tbtt, V. C., Depnty Consemtor of Foreete of the 2nd 
grade in Myeore, and Mr. A. 8ary&u, O&iating 
assistant Conservator of Poreeta of the let grade, are 
hoderred to the PJorth-Weetam Provinoee for ercploy- 
ment in the Foreat Sahool Oirole. 

No. 1016F.--81h Octdor 1878.-Mr. H. O. Young, Assist- 
ant Revenue Surveyor of the 3rd grade, ie appointed to the 
Farest Department, and will &ate aa a 6nb-his tan t  
Conservator of For& with e&& h m  the let instant. 

&. Poung is posted to tbe Forest k r y e y  B w h .  
No. 1034,F.-10th O406m 1878.-Mr. B. Bibbentrep, 

Officiating Additional Coneervator of Foreate af the 4th 
alass ia British Burma, L confirmed in hia appointment, 
with effect from the rlth July 1878. 

The deeignations of the two Conservatore in Britieh Burma 
will be ae kllows :- 

*or W. 4 &donI Wesrvatar of Foreete, Tenaeeerim 
Cirola 

A&. B. Bibbmtrop, Cbnaervator of Foreeta, Pegu Cirde. 

% - G A z ~  or THE NOBTH-WBSI~EBN PBOVINOEB AND OUDH- 
No. 806A.-2nd Augwt 1878. - Capteir, J. &. Campbe1 l, 

Deputy Coneemator of Forests, Kumaun Division, 
three months' privilege leave from 1st August 1878, 
or enbmquent date. 

No. 385A.-24th Augwt 1878.-Mr. 0. Greig, Aseistant 
Conservator of Foresta, Dehra Dfin and Bhhgirathi 
divisions, to be relieved of hie dutiee in the former divi- 
sion, and to be placed in charge of the ghtigirathi 
division. 

8;. s B ~ A . - M ~ .  A. B.  rant, Offiqiatipg ~ e p o t y  Gnser- 
vator of Fareeb, 3rd grade, ta tbq charge of t4e Kn. 

B 1 
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maun Division, in addition to his own duties, during the 
absence of Captain J.  E. Campbell, or until further 
orders. 

NO. 4788.-13tA SeptGmbe 1878.-blr. L. A. W. Bind, 
heistant Coneervator of Forests, J a d r  Division, four 
months' examination leave from let December 1878. 

No. 5608.-7th October 1878.-dlr. A. Smytlrics, Adit- 
tant Coneervator of Forests, whose eervioee have been 
placed at the d i i p d  of thie Government, is posted to 
the Jannsar Foreat Division, with a view to hie taking 
charge of the Deoban working airclg mder the Deputy 
Coneervator. 

No. 6418.-28rd Odobsr 1878.-Major H. C. T. Jar- 
vett, P.C., Deputy Coneervator of Forests, 2nd grnde, 
whose servicea have been plaoed a t  the diepoeal of thin 
Government, ie plaoed in charge of the Sahttranpur 
Forest Division, with effeot from the 2nd September 
1878. 

No. 6608.-26th Octobe 1 8 7 8 . h  modifioation of Noti- 
fication No. 202F, dated the 26th July 1877, pub- 
lbhed by this Government in the Pnblio Works Depart- 
ment, it is hereby notified that Mr. W. R J.  B m -  
ton, Deputy Conservator of Foreeta, returned to duty 
on the forenoon of the 15th July 1877, and that 
Mr. D a q  oeased fo have &up of the Banikhet Sub- 
division from that data. 

3.-PUNJAB Gazana- 

No. S78F.-19th October 1878.-Leave.-blt. E. A. Doum, 
05ciating h i s t a n t  Conservator of Forests, Plantation 
Divieion, baa obtained privilege leave of abaenoo for three 
months, with effect from the &moon of the 1st Sep- 
tember 1878. 

4 . - C ~ R A L  PROVINOEB QAZLZBTTE- 

NO. 30a4.-1st August 1878.-Three month' privilege 
leave of absence is granted to Captain C. W. i50uackD 
Deputy Conservator of Foreeta, Central Provincee, from 
such date aa he may avail h i i l f  of it. 



No. 428.-37th Qdplember 1878.-Captain C. W. Losack, 
Deputy Conservator of Forests, in charge of the Mandla 
Division, availed himeelf on the 11th instant, before 
noon, of the three months' privilege leave granted to 
bim by Notifiaation No. 8034, dated 1st ultimo, making 
over oharge of the Mandla Division to Mr. H. Calthmp, 
Officiating Assistant Conservator of Foreeta. 

No. 4389.-l7tA O& 1878.-Mr. F. C. Hi&, A&- 
tant Conservator of Forests, in the Seoni Division, is 
transferred to the Wardha Division. 

No. 4472.-22nd October 1878.-Captain C. W. Lorack, 
Deputy Conservator of Forests, returned from the three 
months' privilege leave granted to him by Notification 
No. 3034, datad 1st Augnet last, and reanmed charge 
of the Mandla Division, on the 8th instant, before 
noon. 

No. 4513.-29th Odobm 1878.-MP. E. Dobbs, M u t a n t  
Conservator of Foreah, 8td grade, in these Provinces, 
baa been promoted to the 2nd grade, with effeot from 
24th September 1878. 

~.-BBFMSH BUBMA GAZETTE- 
No. 76.-25th July 1878.-Under the provieiona of Sea- 

tion l%, Supplement F., of the Civil Leave Code, Mr. 
' John Nwbet, h i s t a n t  Conservator of Foreats, 2nd 

grade, is granted two months' privilege leave, with 
effect from the date on which he may avail himaelf of 
the same. 

No. 95.-27th dugwt 1878.-The following is published 
in enpersession of this Department Notification No. 76 
(Foreeta), dated the 26th July 1878, and published at 
page 194, Part II., of the BritwA B u m  Oozstts of the 
27th idem :- . 

Under the provisione of Section 1 (6) of the Civil Leave 
Code, MP. JoAn Niebet, Awistant Conservator of Forests, 
2nd grade, is granted two months' privilege leave, with 
effect from the date on which he may avail h i d  of 
the same. 



No. 110.-16th October 1878,-Under the proviaiona of 
Bection 12, Supplement F., of the Civil Leave Code, Mr. 
C. W. P a l m ,  Officiating Adstant Oonservator of 
Forests of the 3rd H e ,  is granted one month's pri- 
vilege leave, with effeot from the 5th December 1878, 
or from snoh eubaeqnent date an Be may avail himself 
of the same. 

6.-MYSORE GAZETTIU- 
No. 116.-2511 Juljr 1878.-Mr. D. E. Hutchins, h i e -  

tant Conservator of Foresta, delivered over, and Mr. V. 
King, Assistant Conservator, assumed, charge of the 
Plantations in the Nundydroog Foreet Division, on the 
forenoon of the 18th July 1878. 

No. 118.-19th July 1878.-Mr. J. T. Jslliaos, Assistant 
Conservator of Foresta, delivered over, and Mr. D. 6. 
Hutcldna, Aqistant Conservator, assumed, charge of the 
Nundydroog Foreet Division, on the afternoon of the 
10th July 1878. 

No. 124.-6th dug& 1878.-Mqjm Jarrett, V.C., Deputy 
Conservator of Foreets, delivered over, and Mr. J .  T, 
Jellicoe, Assistant Consamator, ~eceived, charge of the 
Nagar Forest Divieion, on the rJternoon gf the a7th 
nltjmo. 

7.-ASSAM GAZE- 

No. 118.-12th &pts?nbn 1878.-Privilege leave of abuenoe 
for t h m  month' under Bection 81 of the Civil Leave 
Code, is granted to Mr. W. R. fib, h i s t a n t  Con- 
servator of Foreate, haam, with effect from the 5th 
September, or from such subsequent date aa he may 
avail himself of the eame. 

No. l!20.-&. W. E. D'Arqgr, Asaietant Coneervator of 
. Forests, is, on pnblio gronnde, transferred to the District 

of Sibidgar, and ie placed in charge of the SibeSgar 
Foreet Division. 

No. l2l.-Baboo h y  Nmain Das, Forest Ranger, is, a8 a 
temporary meaenre, appointed to have oharge of the 
Tezpur Forest Division. 



BXTMC~B FBOX OIFICUL orxxm~e. eia 
No. 122.-Bdoo Jay Nmin Dm, Foreat Ranger, took 

over charge of the Tezpnr Forest Division on the fore- 
noon of the 29th August 1878, from Mr. W. E. PA-, 
Assistant Conservator of Ebreste, transferred to the 
Ditrict of S i b s S , ~ .  

No. 137.-25th September 1878.-Mr. W. R. Fisher, Ae- 
aistant Conservator of Foresb, Gohlph,  reported his 
departure, on three months' privilege leave, on the after- 
noon of the 14th instant, after making over charge of 
his office to Mr. D. P. Copeland, Sub-Assistant Conger- 
vator, OoblpBra Forest Division. 

%.-BOMBAY C~AZEITE- 

No. 3734.-24th July 1878.-Mr. J. C. S&bk to act as 
Assistant Conservator of Foresta, 3rd grade, Southern 
Division, until further orders. 

No. 8736.-Mr. A h n d c r  Watson to act aa Assistant 
Conservator of Foreste, 3rd grade, in Sind, during the 
absence of Mr. W. 5. Hexton, or until further orders. 

No. 5037.-2nd October 1878. -Mr. W. A. Talbot, Assis- 
tant Conservator of Forests, Dharmar, passed an exami- 
nation in Marathi on the 14th ultimo. 

No. 5428.-43rd October 1878.-Messrs. J.  A. Crawford, 
C.S., and A. D. Wilkinu, SubAssistant Conservator of 
Forests, Poona, paesed their examination in the Hind- 
tani and M h t h i  languages respectively on the 2lst 
instant. 
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/ For the Manual of Indian timbern, now mder preparation, i t  
wan necessary to bring together all information available regard- 
ing the rate of growth of Teak, and it appears advieable to 

' 
circulate the reaulte at  onoe with the view of eliciting further 

! data in order to complete the account that will be given in the 
' &nual. The following data were brought together with the 

g,&stance of Mr. A. Smythies, Beeistaut Conservator of For- 
ests, Foreat School Circle, North-Western Provinces. 

2. A brief account of what waa known regarding the rate 
of growth of Teak np to 1873 was given on pages 357-359 
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of the Forest Flora of North-West and Central India. Since 
then, further data have been collected; but the chief addition to 
our information on this subject has been made by the publication 
of Colonel Beddome's Report of 1878 on the Nilambur Teak 
Plantations. The data here brought together in no way give a 
complete account of the rate and mode of growth of Teak, and 
doubtless much more information is available which has not yet 
been published. I t  is a most important snbject, which should 
now be taken up separately in each province where Teak is cul- 
tivated on a large scale, and its study is earnestly recommended. 
The following remarks will most conveniently be grouped under 
the head of annual rings, girth and height at  different ages, 
cubic contents of individual trees, and the nnmber of treee and 
cubic contents of growing stock per acre. I t  will be remembered 
that the rate of growth of every species varies between wide 
limits according to climate, soil and numerous other circum- 
stances which affect the development of trees. 

3. Anraual rings.--It is now established beyond doubt that 
the concentrio rings which are so marked in the wood of Teak 
aorrespond each to one year's growth. The following state- 
ment exhibits the rings counted on sections of trees grown 
in the Kilambur Plantations, which were cut in 1877. The 
sections were taken from the base of the stem, and, with 
a few exceptions, the nnmber of rings agrees with the age 
of the tree. The average diameter is the mean of three diame- 
ters. The statement shows the gradual increase of the heart- 
wood as the tree grows older, and it also exhibits the number of 
rings on one inch of average radius in the wood of treee of dif- 
ferent ages. But i t  must be borne in mind that these sections 
do not rep resent the average of each year's plantation, but were 
selected from among the dominant trees. They, therefore, exhi- 
bit a more rapid rate of growth than average specimens would 
do :- 
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Average dia- Rings per inoh 
meter ofheart- of avenge n- 

rood. d i u  
Bumbr of 
~ c o u n t e d .  

In inobes. 

Average dia- "* of 000- 
ti- (wood 

only.) 

In inches. 

3.34 
3-09 
8.86 
3 28 

Omitted. 
3.17 
2.77 
3.71 
%76 

Average 2.62 
rings per inch 
of a v e r a g e  
radius. 

4. The section8 ranged in age ft-om 6 to 33 peara. Dividing 
them into three groups, two of 10 years eaoh, and the third of 
nine years, we obtain the following se the mean diameter in 
inchen of these three groups :- 

Inches. 
Mean diameter of treee 5-14 yeam old ., 0.72 

15-!&I ,, ... 13.79 

2- ,, ... 18.71 

There in evident1 s &take here. The tree r b i  yielded thh w o t h  mwt hare 
been an older tree in tbe phnt.tion of 1863. 



A section sent from the Thinganneenonng Plantation in 
Burma, out from a tree 21 year8 old, planted in 1856, gave 
el r i n g  on a mean diameter of 16-3', the heartwood of which 
occupied 14.5". This eeotion showed 2.57 rings per inch of 
average radius. 

5. From other plantations alm, eections of Teat twes of 
known age were eent for the Paris Exhibition, bnt apparently 
they were not in all aaeea out from the base of the stem ; tbey 
are, however, instructive as ahowing the rate of growth and the 
number of rings on one inch of mean radiue. 

of AVEEAOE DIAICETBB OB Em per inoh 
Year of plantation. BzcTIon In INOEEB. a,ew f' 

radiw. 

Not known .a* I b" I 1 :: I ::z 
n ... 

Nonm KAnm (KALUUDI V u ~ n ) .  

~ r i , 1 8 y e a r s o l d  

M u d ,  18 y8ul old 

hh, 10 yearn old 

i Heartwood 
not dintinot. 

6. I t  will be noticed that, as far as the data go, which are 
fnrnished by the motions reoeived, Thioganneenoung and 
Bamnnpokri exhibit en increase of diameter similar to that or 
Nilambar; while in the eamplee from North Kanara the an- 
nual rings are much narrower, and the spedmen from Port 
Blair showed an extremely rapid rate of growth. 

Girth and LigN at dif'ent caw.-The following measure- 
menta illnetrate the rate of growth of Teak in plantatiom in 

.TL-nuprobnbbokb.. 



different provinma M nearly M e b l e  from 5 to 5 yem. 
The N i b b u r  Plantation again funinhen the larpt  mount 
of information :- 

.a. 99 fwt. ... 63 " ... 8 8 "  ... 71 n ... ... 77 " 
87 ,, 

.a. 86 n .. 76 ,, 
U ... 95 ,, 

96 n 

&a 

These figures are taken fiom that portion of Colonel Bed- * 
dome's report (paragraphe 11- 44) whioh containe his notes on 
erch year'a plantation, and the data reoorded are stated to be 
average figuree. 

8. In another part of his report (paragraph 81), however,he 
givee data which would seem to show that the average size of 
tbe treea in the , older plantations (dl on alluvial soil) is con- 
iderably greater. He there s te ta  the dimensions of the lug- 
&, smallest and medinm-nized tree% four plantations, the rerdta 
being rn follows :- 

at braant 
high- Tdrl height of trea ' 



The first three lines show the average of 6 frees in eaoh 
case, snd the last line tbe average of 8 trees each. I t  is di- 
tinctly stated that the length is that of the bole, aad not of the 
entirs tree. 

The plantations made on gneiss and laterite shorn a much 
slower rate of growth than those 011 alluvial soil ; the difference 
being considerable in height, and much lees in girth. 

9. Up to 10 years of age, the growth in length of teak on 
alluvial soil at Nilambur is at  the rate of abont 6 feet a year, 
and later oli it ie at the rate of only about 1 foot a year. On 
page 358 of $he Forest Flora of North-Weet and Central India 
it is stated " that it is probable that, se a rule, Teak attains half 
its length with a girth of 2-3 feet." This assumption is borne 
out by the preeent figures. The trees grown upon alluvial 
moil in girth between 25 and 34 inches are from 77 to 87 feet 
high ; and from all that is known regarding the growth of Teak 
in similar localities, it is probable that unless damaged by 
storms, diseaoe, insects, or other causes, they will attain a 
height of 150 feet in soil of this description, and in the climate 
of Nilambur. 
10. From Burma we have the following data. The figures 

fkom Pegu represent averages of plantations in the Bangoon, 
Tonngoo and Tbarawaddee dietrictg brought together on page 
358 of the Forest Flora of North-West and Central Iadia :- 

P e p  ... ... 
16 ... 

Thingauueeno ung... ... 21 60 -60 
Wen-Modmein ... 28 40 ... 

in yssre' 

pp 

The fourth line k the average of 150 trees in the Thingan- 
neenoung Plantation in the Attaran district of Tensseerim, 
given in paragraph 146 of the report for 1876-77 of the 
Tenassaim foreate. Major Seaton gives the average height 
at 30--40 .&&, but thio probably means the height to the h t  

M m  g t h ,  
breast 'gh, 
in inchee. 

Total height 
of tree, in 

feet. 
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h u h  The maximum girth wan 664 inohea. The average 
ate of growth of the present plantations in Burma is some- 
what less rapid than that of the allavial portion of Nilambur. 
The lad line given the average of 15 trees measured in 1856 
in a private garden a t  Moulmeia. An instance of extremely 
rapidgrowth was the tree already mentioned, a section of 
which was sent from Port Blair for the Paris Exhibitio~, probably 
6 pearsJ old (said to have been planted in 1873, but 6 rings 
were mantel), with a girth of 36 inohee and a height of 44 feet. 

11. For the Lakvalli Plantation in Myeore, the following 
data are given in Captain Van SomerenJe report for 1875-76. 
Age 13-15 years, mean girth 14 inches, height 32 feet. This 
is a remarkably slow rate of growth, considering that the soil 
is good, and the climate moist, though of course not so forcing 
as the climate of Nilambur. 

12. The plantations in the Central Provincea and Berar 
have given the following :- 

I I I 

Plantation. 

lachna, Central Provinces ... 
Pili, Berar ... ... 
Baksta, Central Provinces ... 
Pili, Berar ... .., 
~maanni, Central Provinces ... 
Machna, Central Provinces ... 

Compared with Malabar and Burma, the rate of growth is 
elow, as may be expected in a dry climate and near the nor- 
them limit of the tree. 

13. Outside the range of the netnral growth of Teak, the 
following data, regarding its rate of growth, are available :- 

Mean 'rth, Total heipht 
Plantation. of tree, la 

in inches. feet. 
, 

Bamnnpokri (Sikkim) ... 
... Pdei (Aesam) ... 

Matam ,, ... 
)I Is ... ... 
I* 9, ... .... 

6 
6 
a 
6 
7 

6.6 
11 
9 
11 
16 

1%16 
29 
18 
37 
3z 
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The growth a t  that early age ia fairly pod ; but i t  doas n o t  
follow from these figures that Teak in Assam and Sikkim will 
attain a great age, and produce good timber. 

14. The following instances of older trees of known age 
in Assam and Bengal are on reaord :- 

Qnnluti. banks of the BrshmG I I I 

Number of 
trees 

meuiwed. 

86 
19 

Ditto 70 79 
27 60 6% 

The trees at  Qauhati were on an average 50-50 feet high. 
The treea in the Botanical Garden, Calcutta, were measured 

in January 1856. The older trees have sium been blown 
down by the cyclones of 1864 and 1867. 

On the banks of the Hooghly at  Mohesh, below Serampore, 
stands a grove of Teak treea planted in 1828. Their mean 
girth, breast high, taken by measuring 27 average-sized treee, 
was 52 inches. The treee were meaaurd in January 1878, 
and were therefore 50 yean old. They are from 40-50 feet 
high. 

15. In paragraphs 177 and 183 of Dr. Schlich's report 
for 1872-73, the dimensions of a large number of Teak trees 
at different stations of Lower Bengal are given; but unfor- 
tunately no fratworthy information regarding their age is 
available. 

16. Cubic contents of tree8 at diferent ages.-In p a r a p p h  4 
of Colonel Beddome's report a statement is given exhibiting 
the dimenaione of the treee, seotions of which were sent to the 
Paris Exhibition. As already stated, them trees were selected 
as samples of the dominant trees, vie., of thoee which will 
eventually be seleoted to remain on the ground aa the ultimate 
orop; but, with few exceptions, they were not aelected from 
among the largest individuals which had mnoh ontrnn their 
neighbourn. Arranging them in group from 10 to 10 yeam, 
the following results are obtained :- 

Am, in 
J B M .  

Ibfern Birth. 
in 

inches. 



contentr. 
feet. 

 ye^ ... , 1&7b 91 -80 10.6 

4 C m  rn 66410 M--69 40-70 23.8 

61.3 

m ~ & e s  ,w the wbic cqatepts a t  different ages follows :- 

- -  - r . - , > \  I 

Mern we. Cubic contqnts, Periodiqil annual increms~~t, 
in qubic fqet.' I I in cubio feet. 

!Fhe annual inoremsot inarmma ateadily to bhe age of 30 years, 
.ad probably .continues i p ~ m a i n g  for a .considerable time 
beyond it. 

17. Nnrnber of trees and cubic contents of grouting stock per 
orre.-Regarding the number of treen and the growing stock 
per acne .at different ages, we depend almost entirely upon 
Nilambur .for our data. ,Sample areas of half an aore emh 
weme ~ l e a t e d  in eaah of seven plantstions ; each tree was me:i- 
eared, the oubio contents determined, and the tollowing ie the 
result. It is not expressly stated, bat it is probable that theae 
~ p l e  sreaa were ail seleated on alluvial soil :-* 

9 ... ... 

*The length of stem to tbe top of sale meumment, where thn b e d  beEins of 
tree in the planhtiona of 1w b 1848, both incluriv w u  -ured bp lendhlg 

Up aelimber with a tnpn. In the plantation8 "11858 med 1808 a large number of 
feLled rplinp wem, arailubla, of which the armrge w u  taken. 
Tbe mean q w r  ~ r t h  was determined in the following manner :-Ton ~ p l i n p r  -- meuured bmut bgh, md in the middle of the atem at half it. lel!gth, nnd tbss 

Rare # M Qe dneinp: fnetor. Tho~e  tree^ 30 inchrs in girth breast hlgh were fouud 
~lrureogirtLolBjurchvr mthe rniddloot +elolo.  

10.6 1.1 to 9 yeqr~. 

I9 .,.. 23.8 

PJ ... 61:s 

1.3 frqm 9,to 19 y e w .  

2.8 from 59 to 8 yearn. 
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18. Colonel Beddome estimates that on alluvial soil, the 
Teak at Nilambur will reach maturity at from 60 to 80 years; 
that fellinp will be spread in each plantation over 50 years ; 
and that at the time of cutting (say at 85 years of age) the 
mean quarter girth will be 2 feet, the length of bole will be 70 
feet, and the mean cnbio contente of each tree 280 cubic feet. 
He also estimates that, at  that age, there will only be 60 trees 
to the aore, making the cubic contente per acre 16,800 cubic 
feet. 

No safe speculations am be formed regarding the future of a 
pure Teak forest like that of Nilambur. I n  its natural state, 
Teak does not grow alone, but is associated with Bamboos and 
a variety of other trees ; and it ie impossible to foresee the risk 
of damage by storme, ineects, disease, or other causes to which 
pure Teak foreste may be exposed. I t  may be doubtad whether, 
even on the best alluvial soil, the average mean girth of trees 
85 yeare of age will be as much as 8 feet. On the other 
hand, it ie not impossible that the bole will be longer than 70 
feet, and it is probable that i t  will be advantageous to allow 
more than 60 trees per acre. On page 155 of the Attaran 
Report of 1860, a plot in the Tsinteway foreate (Yoonzaleen) is 
described, measuring 3,833 square feet, and stocked with 8 Teak 



treee with clear stems to the first branch of 50 feet, the girth 
between 4 6" and 6' 5" ; this would give 91 trees to the acre. 
Full stocked forests of Oak and Beech in Europe 130-180 years 
old under favourable conditions contain 120-140 trees per acre, 
with a cubic content (including tops and branches) of about 
11,000 cubic feet. A forest of Silver Fir in the Jura, 180 yeara 
old, was found to contain 94 trees per acre, with a cubic con- 
tent of 16,000 feet. 

19. The total area now stocked at Nilambur is 3,436 acree, 
of which 1,787 are stocked with a full crop on alluvial soil, the 
rest not being expected to yield a full crop. In hk estimate 
ofthe future value of the plantations, Colonel Beddome only 
assumes 6,000 cubic feet aa the full crop expected on alluvial 
soil. 

In natural foreata, where Teak ia associated with Bamboos 
and other trees, the number of the first and second class Teak 
trees (above 4' 6" in girth) rarely attains 10 trees per 
acre over large areas. The following are instances of foreeta 
exceptionally well-etocked with Teak :- 

Ihb of 
8 u n O J .  

1816 ... 
1810-71 ... 

ha. 

60 aorm ... 

17 ntve 
m?en 

B o d .  

Binumm (Oantrrl Proriu- 
OM.) ... 

Pegn (Proms Db&) ... 

TOW. 

8'3 -- 
6.6 

N m r ~  PPP 
AOPI. 

Clrru. 

Q k h  
above 
6 feet. 

4 

8.6 

Girth 
*to6 
&st. --- 

4'3 

3 9  



9kctcb of t[e Sien d f  BaMtitrn. 
BY GBOROB KING, M.B., I.L.s., 

Superintendent, Botanical Garden, Calnrh. 
AB might be expected from ita geographical poeition 'and 

limited raixifall, the flora of Rajputana ie not B kich onb. Tb6 

number of iudigenoui species is but small, and fe* of t h a e  aw 
attractive in appdarance. The province is divided bp the 
Arvali range of hille into two unequal parts-the pait to the 
eastward of tbe range lying in the basin of fhe Chambal, ahd 
that to the westward in the basin of the lndus. Thla division 
is, to a great extent, coincident 'tvith certain featurb In the 
physical configuration, meteorology and vegetation of the pro- 
vince; and these two portions may, therefore, be conveniehtly 
treated of separately. The vegetation of the dividing ran@ 
itself, and of the outlying mountain mask of Abdo, $& much 
more resembles that of the eastern than of the weatetn Wet, 
t h t  it may be treated along with the former. 

Pastern Rajputana.-The country to thb eaat of the Arvali 
is (with the exception of the Jaipur State) mote dr 1 ~ 8  hilly, 
and has a climate and a flora resembling those of Central India 
and the North-Western Provinoee. Where not actually hilly, 
the surface is, to a cotlsiderable extent, nndulating. Cdtivation 
is, on the whole, minty, and is chiefly confined to the low& 
and flatter ianh ,  while the higher parts remain to a large 
extent covered with their original vegetation, and on them may 
be found in bbundahce planta which, in the mow completely 
cultivated province8 of North-Weetarn India, em aonfined to 
the comparatively sniall tracta of waste and unreolaimed land. 

As i s  the m e  in other parts of India with a similar vegeta- 
tion, the majority of the t ~ e e  and shrubs m e  into flower 
during the hot seaeon, while the herbaceous planta blossom 
chiefly during the rains. Many of the latter are, moreover, 
annuals which wither and die as the cold seaaon approachee. 
The cold season corresponds to the winter of temperate conn- 
tries, and during the whole of i t  the aspect of the uncnltivated 
parts of the country is brown and barren. The flowering of 
the ehrubs and trees during the hot weather does little towad 
illcreasing the beauty of the scenery. On the contrary, it, if 
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mything, i n b m i e a  thr feeling of burennem and aridity. 
With tbe first fill of rain, myria& of ~ e d e  that had lain dor- 
mant i n  tbe prcbed soil spring into life, and in the coma of 
XI i d y  dmt time the ahole of the mutry, even to the 
top lof tbe hres t  bills, ie clod in s cupst of delioak gmn, 
wLib tbe pkmant eesld of maaing water CXSI actPany be 
h d  m the vallepe. The largest tree of thir part of B:tjputana 
C tbe Semd (Badma w a d ) ,  dish on the Analis wd 
A h  attains a oonsiderable siw. The finely b a t t r e d  grey 
h h ,  rpMuihg .me and gaudy md flowers of this a p i w  
make i4 a rtrifing object in the lrndscarpe w h m m  it o e c ~ n  

I Bsnlring .8et &bm Semnl in &e are Pro+ pkigeru, gfrretrlia 

u).~RI, i b w r p w  A d i u m ,  the twe Acacias ( h c q k 1 0 0  and 
Uedn), B n ~ ' s s w  labifolio and pmdJ1, Dichmtm& ciama, 
Cor& Belliii, C. Mfao, a d  P R y l h A  .EmMia. Theee yieW 

! both fuel and building timber in parta of the region where 
mitheris over-abunannt. Rrytririrrpl n k a ,  with its ungainly 
tmnk end bnnchea but hmdeome scarlet flowen, m d  the 

I 
pretty geraniarn hoe of the A n g l d d i a n  (Bauhinia purpma) , 
u e  n c ~  ~ncomnron. Gmdlino orborea, a tree whbh yielelr an 
d e n t  timber, and w b h  oecun o m  alntoet the whole ef 

\ M a  and Barma, is found sparingly in the Amlis. The gum- 
piddiag & tree (Borusllia tiur;fm), ao abundant in the 
bnritorg te the eae twd  6f the tra&, ie not uncommon in 
Meytar  tad the A d i s .  The d& or pdBe (&tea fmndour), 
which in vatioaa par& ef C e o t ~ l  India covers immense cueae 
40 tb e tch ion  of pretty nearly evev other tree, is fur from 

I 
! ~btmd.et i n  any p u t  of the region. Two Termindim (wr- 

krcl and &+a), both val-ble as timber trees, a c u r  eprrbgly 
on h e  eastern Ereatier of the tmct, k t  are rare eleewbere. 
W & m  srdrtmbide~, a little-known and  ath her rare tree, bre 
bean fsand by Dr. M i e  in Mqwar. 

I 
(8imbing plaats a m  wt uamerone, the most notable being 

two speaiea s f  Coaonhe ( d h w  and M a ) ,  Cuuany~lor 
Pweka, Cehtms pani&rldwr, two vineo ( Vitb carnow and 
TViCir &if&), and Yimoaa rubicaw2w. 

The shrubby vcgthtion, whiah in euey  part of ihe region 
is ao maoh tnrore prerinent ahan the arborerrl, oansiete ;tar& 
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of capers, jujubes, tamarisks, and Grmias. Of the capere by 
far the commonest is Capparis aphylla, a prickly leafless shrub 
with a handsome plum-like fruit, which flourishes over all the 
driest parts of North-Western India, and extendsto Arabia, 
Nubia, and Egypt ; Capparis vinosa (which yields the eatable 
caper) is much less frequent ; Capparis horrida, a scrambling 
plant which often climbs on trees, is not uncommon ; while a 
fourth species Capparis sepiaria (indigenous in the south of 
India), is here and there cultivated as a hedge plant. The 
small jujube (Zizyphus nummulariu) is very abundant, and, 
covering as i t  often does, large tracta of country, has great 
value as a fodder plant : it irr also mnch need for hedges. 
ZizypAua xylopyra is a less abundant species, which sometimes, 
in protected spots, attains to the dignity of a emall tree and 
yields a useful wood, while ita bark is used in tanning. I n  
every water-course tamarisks of several species abound. One 
of these (Tarno& gcrlliea) is a cosmopolitan plant, which is 
found in suitable localities all over India and Ceylon, in China, 
Japan, and Siberia; specimens of i t  have been gathered i n  
Yarkand, in Thibet, at 11,000 feet above the sea, and i t  is 
common in many park of Northern Africa and Southern 
Europe. Tamarix dioica, an exclusively Indian speciea, is also 
abundant. Of the Qrewias, Gr& populifolia, Grewia pilosa, 
Grewia trillma, and Grewia saluifolia are the common species. 
These all yield tough wood, mhicb, however, is rarely large 
enough to be of mnch use ; and the h i t s  of all four are more 
or less eatable. In  addition to these, the most notable shrnba 
are Helicteres Isora, the carions spirally curled seed-veseels of 
which have a fanoiful value as a remedy in dysentery : Celaa- 
inur epinoms and Cehstrus senegabnsia, Buchanania: latifolio, 
Cassia auriculata, Woodfordia jloribunda (the scarlet flowers 
of which are used as a dye), Cmeatia tomentoso, Diospyror 
montana, Eohrrhena antidysentericrr (named from ita reputed 
value aa a cure for dysentery), Calotropisprocera, Pitex Negurdo 
(esteemed ae a remedy for rheumatism), and Clerodendron 
phlomoides. Two cactus-like fleehy Euphmbiae (hkpirorbicl 
w & a n a  and Euphorbia reriifolia) occur in the hills, but are 
much less abundant than in the tract to the west of the Awalie. 
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Bamboos are represented by a single ~peciea (Dendrocclamwr 
dridw), which attains large dimensions only on Aboo and the 
higher parts of the Arvalis. 

The herhaoeone vegetation oonsists of Lagurnitma of the 
genera Alysiearpus, Duaodium, Crotolcria, COUI'~, h., of 
varione widely distributed species of Compoah and R u b b x ~  ; 
Boragiurcect being also rather numerous, and Scrophulariaccca 
lew so. During the raine a few Corrrroloulczcea appear, and 
graseee and eedges are abundant. 

Owing to ita heavy rainfall, Aboo is, as regards vegetation, 
by far the richest spot in Rajputana On the higher parte of the 
mountain, humid types appear whiah are unknown on the plains 
below. Most noteworthy of these is an epiphy tal orchid (a species 
of AmM&u) which clings to the mango trees, and in the rains 
producea fine racemes of delicate pink flowers. The occurrence 
of a aharming white wild rose and of a stinging nettle (Girur- 
dinicr heterophylla) also at  once reminds the vieitor to Aboo that 
he has left the arid region below, and recalls to hie mind the 
semi-temperate vegetation of the Himalayas and Nilgiris. 
Magnificent trees of Michelia Ciampaca are found, especially 
beaide the templea, and weeping willowe adorn the margin of 
the lake near the station ; but the latter two species have both 
doubtlese been planted. A yellow jasmine (Jaminurn rmo- 
Wum) abounds on Goroo-Sikhur, the highest peak of the moun- 
tain ; but this is also doubtfully indigenone. Crotma religka, 
with its creamy yellow flowere and delicately-tinted stamens, is 
common on the middle and lower slopes of the hill ; while 
Ca&a Carandolu is so abundant that during part of the hot 
mason ita pretty white flowers scent the air for miles round the 
station with their delicious fragrance. The prevailing tree on 
the slopes of Aboo is the mango. I t  is doubtfully indigenone 
and was probably originally introduced by the nnmerous pi]- 
grime who have for ages frequented the sacred shrines for whioh 
the mountain is famous. Now, however, i t  is thoroughly 
natural id,  and is the commonest of the larger trees. Pon- 
gamia ghbra is found in several of the lower valleys of Aboo 
(wherever i t  occum on the plains below i t  has usually been 
planted) and Sterculio colorata is not uncommon. Shrnbby and 
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?nubmoue Aocmthrp of revem1 species abed. Vsrlg cornc 

mon also in M a l h  p.Ai&+e~, the powdm m e  
capaules of which forms at  once a v.lnable d y ~ b f f  an 
efficient vermifuge. On the lower slopes of m n b i &  a d  
in  the denee belt of jangie whach enrmmde i h  b are hmd 
most ef .the species which are daamteriatic of khe plains. 
admy d the ldter (for example, Baloadolul pbtriw) t. 

the very higheet peabrs of th momkin, and 4- intermix 
with the more temperate form which are e o U  te bhe 
latter. 

Of mtrodmakd lndiam plarbs w i i  lslr foanil mudy in 
@ens or near villqpa aver dm whale .of the eastern bra&, tbe 
most prominent .are the peepal (Fiaacs relig\iose), #the b-n 
(Rim barrgolmrsis), &he gnlar (&nu g h c m k r ) ,  the n n F  ~~ trirgata), etb mnlbery (Mortrr o h ) ,  the iamrwiod 
(U'anurrindur iadica), the maago (dlrnyifeva isrdiw), the nim 
(Brtia Azodi~achta), the bebnl (Acacia a&), the ber (Sy- 
phwjujuba), the i r i e  r(Aaacia MbaE), the jarnun (E+ 
Jamboland), the mehndi (hwsonia  d&a), the pmegram-te 
( P u n k  Gradurn), .and tbe peach (hmygdalus persdw ). M h u -  
m p  i n d b  and Ehgi, dilantlua amelm, and F'Caeowtia ?&z- 
d are also masionally met wiLh. The bribul ie quite 
mtadissd in spoh where the widter oold lis not too intense, 
and whem the sub-soil retain0 allittle*moistnre : its timber and 
bark are both highly prieed. Among !fruit tllees aultivated in 
gardens, two Amerban s+es rre 1 v q 0  oommon ; tbem are the 
custard apple (dnma s p n w w ) ,  a d  the guava (Paidw~nr 
Gw). Argcmm .uecieana, Farkinmia <mcIsata, Opuntia 
Dilhii, I and daacia Ehrnebionu (also introductiom (from 
Amerios), are frequently met with. Natium odonrm, r shrub 
closely allied to, if not identioal with, the oleander of 60uthern 
Europe, ie dm oommon in gardens. 

.Wcstmn Bajputana.-To the weatward of the Arvnlis the 
country ie muoh flatter and drier, and ae the Siad and Punjab 

frontiers are approached, i t  passes into actual desert. I t  is, 
however, by no means destitute of hills, for numerow low 
ridges of a red s a n d s h e  rise here and there, d in other parts 

there are undulating area of hrrrde~ed sand. The ,rest of the 



mantry ie for tbe most part a p lJn  of looee sand, whiob, every- 
where more or lees d i n e ,  beoomea inoreminglg so townrds the 
routh-wee$ where the h n i  loees itsclf in the Runn of Kutch. 
Excap t that they support a few of the flmhy Euphorbiar already 
mentioned many of the hilly ridgee am utterly barren. The 
little rain that falls on these bare rooke u at once carried off in 
mpid torrents which are often lost in the eond a t  a short distanoe 
from their boees. Tile few torrents which do succeed in carrying 
their water to any distance unite to form the Loni, the one river 
of this part of the county. But although water ean be had by 
+ng at  certain parb of its bed a t  almost any season of tl~e 
year, and stagnant poole may here and there be found a t  all 
times, i t  is only during the brief and scanty rainy seaaon that 
mything like a continued current can be seen in any part of 
the Loni. The rainfall, which over the whole area is scanty 
and uncertain, gradually diminishee as the Sind and Punjab 
fiontiere are approached. Eriupura, a station near the b w  
of the Arvalis, has a rainfall of about l a  incher in the year ; 
whereas Western Marmar, Jeeolrnir, and Bikanir have pro- 
bably less than a third of that amount. 

I t  must not be supposed that the Arvali range forms a rigid 
lonnday separating two distinct floras ; on the contrary, the 
majority of the plants already mentioned aa charmteristio of 
the eastern tracts are found on the meet of the range. Near 
the base of the Arvalis, the soil is good and supports a belt of 
what would, for Western Rajputana, be a comparatively luxuri- 
ant vegetation, were it not ruthlessly preyed on by the inhabi- 
tants for fuel and timber for themselves and fodder for their 
cattle and camels. In  passing westward from the Arvalis, snch 
of the species already mentioned as are unable to withstand 
theincreasing dryness of the climate, and the saltness of the 
wil, are represented in gradually diminishing numbera by stunt- 
ed, half-starved specimens, and the majority of them finally 
dieappear altogether. Ou the other hand, a few species of a 
thol.onghly desert type gradually appear, and these latter in- 
crease in proportion to the former, until on the weetern froiltier 
of the region they form almost the entire vegetation. Theae 
desert planteare outliers of the Arabian and Borth dfrioaa 
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flora, and are common to all low-level Asiatic deserts, whilb 
some of them penetrate even to the comparatively high arid 
tracts of Central Asia. Next to the floral poverty of this tract, 
the most notable fact that strikes the observer is the tendency 
of plants, which in moister regions are herbaceous, here to be- 
come tough and shrubby, and of the whole vegetation to deve- 
lop epidermal armature in the shape of haire and thorns. 
The common weed (Solanurn Jacquinii) which in the Gangetia 
plain is moderately covered with stiff bristles, here presents the 
appearance of a vegetable hedgehog. The spinea of the b l b d  
are about twice as long and as thick as they are in Malwa, while 
the small ber bushee, everywhere formidable, are here little 
more than mere bundles of spines. 

The largest trees in Marwnr are those that have been planted 
in gardens and near tanks or wells. Hardly one of any indi- 
genous species ie ever found exceeding ten or twelve feet in 
height. The commonest of these latter are Prosopis spicigera 
Salvadoru persica, Cordia RotHi, Acacia leucopiilma, with Aca- 
cia arabica in tlie kind of spots already indicated, aud Ptmeulia 
u r m  on the less barren hills. Anogeisimspendula and Dichror- 
tachye cinerea oconr but sparingly, and hardly ever exceed the 
dimensione of under-shrubs. Towards the Sind desert, the 
only tree to be fonnd wild is said to be Acada rupestrir, a form 
almost totally absent from the eastern tract. 

By far thk handsomeat shrub indigenous to this part of Raj- 
pntana is Tecoma undulata, which has the double merit of 
bearing large orange-coloured bell-shaped blossoms, and of 
bearing them simultaneously with its handsome shining leaves. 
This plant is so indifferent to climatic conditions that, although 
naturally fonnd on some of the drier ridges of Marwar, it thrivea 
excellently in the Botanical Garden in the steamy climate of 
Calcutta-a peculiarity which it sharen with Dichrortachys cine- 
rea and Acecia leucopllraa. Next to Tecoma unddata, the flnest 
indigenous shrub is Acacia Jacquemonti, the polished stems and 
thorns and sweebsoented yellow flowera of which make it an 
object of much beauty and interest. I n  addition to these, the 
ohrubby vegetation is composed of the following species already 
mentioned as ocourring more abundantly in the eastern traot :-- 
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Cqparir aphylla and rpinora ; Helicteres Iuora ; Orewia populb 
folio,pilosa, oilloso, and saloifolia ; the two Zizyphi (nammula- 
ria and xybpyra) ; Oarria auriculata ; Cltrodendron p h h o i d e e ,  
and Vi lu  hTegurodo. The tamarisks already mentioned are 
fomd abundantly in the dt-impregnated bed of the 
Loni, and two other species of the name family (Tamaria: 
wtieulata and Myricuria germaniaa) also begin to be found- 
Both these are common in Afghanistan and in Western Asia 
generally; while the w o n d  of the two extends also to highaltitudes 
both in the Himalayas and in some of the monntain rangea of 
Northern Europe. Bdanilss Rosbtcrghii (a prickly scraggy 
shrnb common in gouthern India, Centml Provincee, and other 
dry park of India) is here pretty common. Balsamodendron 
Hukul, a shrub which yields a gum called mukul or gugal, and 
which extends to the dry countries far to the westward of 
India, begins here to be aa abundant aa east of the Arvalia 
it is rare. Ephedra a h ,  a bneh common in the west of Asia 
and north of Africa, ia said 'to have been found in Jeeulmir* 
The pretty little camel-thorn (Alhagi Maurmua) which, occur- 
ring in t I~e  eaatern tract and far beyond it in India, is also 
ditributed in Southern Europe and Western Aaia, here forms 
a prominent feature in the vegetation of the aandy tracts. 
h c i a t e d  with it are a few other bushes, such ae Calolropia 
proma and Orthanthera viminea (both of which yield an 
excellent fibre), and here and there Pstiploca aphyUa. 

Of the herbaceous vegetation, the prominent species may be 
indicated as follows : Peganum Harmala (a mtaceous plant, 
which is found in the Deccan and Punjnb, ~ n d  which is dis- 
tribnted to the westward along the Mediterranean coasts as 
far ae the Atlantic) occurs in plenty i n  many spots, aa, for 
example, near Palli. Polygah abyainica is not nnfrequent 
in places. The most abundant leguminona plants are Crotd- 
aria BurhM (much valued for fodder) and Tepbosia purpurea. 
Compositls are represented by one or  two Blumeas, Pernonia 
einerea, Aticrmhynchw nudicaulis, and BeAelotia lonceolata; 
here and there T r i d o k p b  radicam and &hinope echinata are 
to be eeen; and near irrigated spot8 may be met with Machlis 
h e m ~ h e r i c a ,  Spharanthus Rirtua, and Cyathocline , lyr~ata. 
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Not uncommon in gardens as weeda of cnltivaiion are Sapo- 
n a r k  Vnewria, Trianthma cystallina, Auphodchw jiskulosrs, 
and firnark parpiflora. Of Acanthaceous plants, the most 
frequent are Lepidagathh tn'ncrais and Barlerin noctiflota, 
with here and there two plants of wide distribution in 
India,-namely, Justicia procurnbznu and Pcristrophe bicalycu- 
lata. Boraginea are numerous in individnals belonging to the 
genera Erilriehium and Amebiu; %ckodeemw i n d k  and 
Tournefortirr subulata are common near Jodhpur. 8everal 
Cleomcs, one or two Farss tias, two or three species of Abutilon 
and Sida are also common. Tribulus &rcstris, Cwchorw 
dCprceuus, Vcrbccra ownaliu, Lippia nod iha ,  Bevgia cestivosa, 
Crcasa cretica, Convolvulua am&, Etwlvu~uu pilouus, Withanha 
romnifera, Soknum l~anthocatpum var. Jacquinii, 8alvia 
brachdata, PoZygonum Rozburghii, and APietolochia bractcaka 
are found in spota where there is a little admixture of vege- 
table mould, and by the margins of tanks and irrigated spots. 
Amarantacea are represented by dchyranthca aupera, Alter- 
nanthera eessilis, Amaranthur litridus, Aerua lanuta, and 
Pupalia velulina. Such Chmopodr ae Anabasia, Atrip& 
and Saleola abound where, ae towards the mouth of the Loni, 
the sand is highly eafine. Parasitic on the roots of Caloiropk 
is a pretty speciea of Orobanche. The tanks are not destitute 
of vegetation, for in their water may be found, though sparing- 
ly, Y a l l he r i a  spiralis, Uttricularia ste llaris, Potamageton 
pectinutus nod natans, while by their margins several species 
of wages, and notably Eyrnmochtzie groeea, are often abun- 
dant. Beveral species of Andropogon, Antlrisia ia, Cmclvus, 
and other wiry grasses are distributed over the whole area ; and 
towards the Sind frontier one of these, known locally as mart, 
constituba a large proportion of the scanty vegetation. Be- 
sides this grass, the vegetation on that frontier consists almost 
exclusively of the small aaacia tree already mentioned (Acacia 
rupcsh.is), of a plant of the rhubarb family with curions 
hairy seed-vemele known locally as phog and botanically 
as Cattigonun polg.gonoides, the woolly-looking plant Aerua 
kancrta (locally called bhin), Anabasw muki&ra, and a trouble- 
eome bur grass, Cencitruu bifiw. 
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In the sandier p r t e  of bhh western $mot the staff of life is 
derived from a rain crop of millet, which is sown as soon aa a 
shower in July or August makes i t  worth while to give a hur- 
ried ploaghing to the patches of eoil which the inhabitants are 
plead ts oall  fields. Wheat is a garden crop oonfined to the 
r m d  prbcbes which i t  ia possible to irrigate from wells. I n  
ihe wnds of Bikanir, water-melons oocnr epontaneonely in such 
numbers an to form for some monthe in the year no small part 
d the food of the noanby population. The seeds of these and 
of other oncnrbitroeous plants cultivated in garden8 are gonnd, 
during times of ecaroity, into a kind of flour. 

From the preceding sketeh i t  map readily be inferred that 
the country is barren and infertile, and i t  is difficult for one 
who hoe not visited it to realise that, in spite of ita many 
natural drawbacks, i t  affords sustenance to a bnman population 
of exoeptionally fine physique, and ie the bweding: ground of 
some of the finest raoes of oattle and h o w  and of the best 
camela in India. !l!he bullocks of Nagore are celebrated fw 
their eize and p a w ;  the endurance of the horses of MallPni 
ia proverbial; while the ewifteet riding-camels in India are 
born and bred in Bikanir. I t  ie perfectly wonderful to eee the 
apparently bare barren plain8 from wbich these animals con- 
trive to pick up their dsily food. 

Nothing has hitherto been said of the cryptogamio vege- 
tation of Rnjputana. As might be expected, the richest spot 
in this respeot ia Aboo ; but even there only about a dozen 
speciee of ferns occur, and of this small number only Adiantum 
ccruddum, Adiantum lunu la turn, Cheilnnthe~ farinoea, Nephro- 
&m molle, Nephrodium cicutarium, and Actinioptmh rdi& 
can be eaid to be abundant. Adbanturn Cap'Clun-Venerir ie 
found in a few spots, and Botychium virginia~um is very rare. 
Of moseee there are a few which, during the rains, for111 pretty 
t u b  and festoons on the branches of the trees on the south- 
weetern slopee of the mountain, but at  other times they are 
shivelled and brown. There are a good many lichens on the 
trees and a few on the rocka. Alge are not numerous. Dur- 
ing the rains a good many Fungi spring up on decaying wood, 
and an edible Agaricus ie found on grassy banks; leaffungi 
arc kw in number. 
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In the eastern h t ,  the only ferns ever seen are Adionturn 
knulcrtum and caudatum, NepJuodiua moue, and Actiniopteru 
padiata. The latter is found only on walls, where i t  is associ- 
ated with Funaria hygrometricaJ the only mow at all common 
in the region. These species occur very sparingly, indeed, in 
the western tract, and only in shady arevices of rocks or on 
old moist walls. In  wells, the maiden hair, Adiamtum CapiZZwr- 
Veneria, is o~casionally met with on both sides of the Arvalis. 
As .has already been remarked, the province of lbjputanrr 

does not poeaeee a flora peculiar to itself, but rather presente a 
field on which the adjaoent floras of dry India and of the 
deeerta of Weetern Asia and Nortbern Africa interoecnlnte. 
I n  other words, there are, so far ae the writer is aware, no ape- 
oies peculiar to this area, every plant in it being found also 
either in the adjacent provincee of Central India, Guzerat, the 
Punjab, North-Western Provinws, or in the dry regions of the 
De-n and Southern India ; while several of them occur also 
i n  countries far beyond the limita of the Indian Empire. 

&tracts from tbe 3epart of tbt Bogal darbene nt Bet 
for: 1877. Bp sir: g. g. gooktt, @lLs.@. 

Boxwood.-For some years paet the supply of this impor- 
tant wood bas diminished in quantity and risen in price. I t  
is derived from the forests of the Caucasus, Armenia a d  the 
Cnspinn shores. The wood of best quality comes from the 
Black Sea forests, and is principally elripped from the port of 
Poti. The produce of the Caepian foreets, known in tbe trade 
ae " Persian" wood until laat year, was also exported through 
the Black Sea from Taganrog. This found its way after the 
commencement of the war, td the Volga Canal, to St. Peters- 
burgh. The produce of the Cnepian forests is softer and in- 
ferior in quality to that of the Black Saa. It is a matter of 
interest to see whether one result of the war will be to open 
those Black Sea forests which the Russian Government hae 
hitherto kept rigorously alosd. The falling-off of the 
supply hae led meanwhile to various attempte to find substi- 
tutes for Boxwood for many pu rpee .  Mesers. Joseph Qard- 
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ner and Sou, of Liverpool, have introduced with some anccem 
Cornel (&ma hrido) and Persimmon (Diospyros oirginiclna) 
Ror shuttle-making, for which purpose hitherto Box has 
been in great demand. 
Nan-mu Tree of Chine6e.-Dr. Brandis has drawn our 

attention to a pseeage in Mr. Davenport's report on Yunnan 
Wliamentary Papers, China, No. 2 (1877,) p. 13,] giving an 
account of the " Nan-ma" tree, the wood of which is so highly 
valued by the Chinese. If i t  could be accurately identified, 
the cultivation of the tree would no doubt be very profitable 
m India, and I, therefore, place on record what has been as- 
certained respecting it. The following ie from Mr. Daven- 
port's report :- 

"This part of Yunnan (which seems to be between 26" and 
26O N. lat.) produces the farnone Nan-mu, so highly esteemed 
by  the court for building purposes, and by the wealthy for 
coffins, on account of it8 dnrability. This timber is to be eeen 
in perfect condition after the lapee of nearly three centuriee in 
the shape of enormous pillars in the t o m b  of the emperore of 
the Ming dynasty, and has usually been supposed by foreignem 
to be Teak. The tree ia tall, thin, straight growing, having no 
bough or twigs on the stem, but suddenly shooting out branchee 
a t  the top, somewhat like a canopy over a maypola Its bark 
ia of a peculiar why grey colour, and a specimen of the leaves, 
gathered by myself, accompanying this report, will prove be- 
p n d  all doubt that i t  is not e member of the Teak family. 

During the Ming dynasty this wood had already become 
m c e  (having probably been everywhere cut down and not 
re-planted), and mas brought chiefly from almost inaccessible 
valleys inhabited by wild tribes. The imperial palaces a t  
Pekin were buill almost entirely of thie timber. 

At the present time thie wood is imported into Shanghai in 
planks, measuring 8 feet long by 13 or 14 inches in diameter, 
for which the highest price is 200 dollars per plank. Whole 
coffins range from 100 dollars to 800 dollars. 

The quality ia judged of chiefly by the pungency of the 
scent. The leaves eent by Mr. Davenport to the Forejgn 
Offioe cannot now be traced, bat by the courtesy of E, Brad- 



Pod, Eq., late Msster of the Apotheoaries' Bociety, to whiatr 
the specimens of drags collected by Mr. Davenport we& 
~ n t ,  I have been favoured with a further fragmentary rpeOime~ 
transmitted by Mr. Davenport, and also with specirnena of 
the wood brought to this country by Wm. Lwkhart, Euq., who 
state0 that " i t  is dm need largely by Chineee gentlemen who 
talc0 a pride in their libraries to make boxes for seta of volumee, 
and also to plaoe between setd of volameal' 

The leaves w e  too slender a baais for r certain botrnial 
determination in the abnence of flowem and fruita But it 
appeare extremely probrMe that the tree beloage to tbe family 
Lauraeea, and the leavee themeelvee agree very olosely with 
those of Phabe pallida, Nees. 

West Indian Foresb,-Although scaraely falling within 
the province of this report, I cannot but reaord a word of 
warning as to the utter apparent abeence of any restriotion 
upon the destruction of the forerts of the West Indian Islands, 
which must, as in mme cases has ~ l r e r d y  proved to be the 
cases, be injuriooe and even disaetrous to those ooloniee. 

With respect to Jamaica I extract, fmm a paper oomrnnnioated 
to me by Mr. Thornson, the following pnrtioulare, which 1-think 
speak for themeelver :- 

" I n  certain localities hundreds of thousands of adres have 
been converted into desert by the whdesale destraotion of the 
forests. I n  other localities hundreds of thonsande of acres 
would, from the same cause, now be utterly unproductive, but for 
the interposition of foreign trees, [Logwood, Mango,] 

" In  ooneequence of the facility with which land is every- 
where obtainable in Jamaica, the peasantry out down annually 
40,000 acre8 of forest land and thiok bush on which to plant 
yams and other provisions. Innumerable timber treea, young 
and old, are tbw yearly destroyed. Them clearnncea are made 
in the most seaeonable districta, and in many instauas the 
excessive rainfall in such districts is perceptibly diminished in  
consequence of the large extent of these clearanom. No 
oonservation of the forest having ever been attempted here, 
the result is, as regard8 timber, that the resources of the 
ieland are prackioally nil. There is indeed some timber in the 
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ia-ible hills of the interior. Nearly all the timber 
-nid for building purposes is imported into the island, the 
annual value of which amounta to about 50,0001. Even the 

sleepere lately need for laying down the few miles of tramway 
in and near Kingston were imported. The unproductivenese 
of the bland regarding timber is further to be deplored when 
our luxuriant tropical reeourcee are borne in mind, and also 
when it is remembered that only one-thirtieth of the island 
ie devotsd to agricultural operations. I n  the event of my 
conrriQerable advancement being made in the prosperity of the 
idmd, a very large expenditure would be entailed for the 
importation of timber." 

The following extract from a letter received from Dr. 
Impray, equally seems to me to ahow the necessity of some 
forest supervision in that island :- 

"Pimento a m ~ ,  (Ulack Cin~lpmon or Bois d' Inde), one of 
our moat valuable timber trees, ie being faat exterminated. 
We have no forest law, and the valnable timber treea of the 
inland are cut down remorselessly, small and great, and of 
eom none are re-planted. From the leaf of the Pimenta crcrir 
an essential oil is distilled, of which the far-famed (in America 
at least) Bay-rum is made. This perfume is used all over the 
United Statea. I be:ieve there is almost a prohibitory duty 
on the oil, but i t  is smuggled into the country. Here 
the material will soon be exhausted, as the leavea are purchased 
at tw much a hundred weight, and the negroee are cutting down 
all the young Black Cinnamon treee wherever they oan get 
at them to secure the leaves. 

moob for U ~ t s  itr dain~. 
IT ir well known that large sums are spent by the wealthy 

~kseea in China on certain rare and valuable kinds of wood for 
c o b .  A considerable trade in woods for this purpose is being 
carried on, ohiefly from Yunnan and other provinoea of South 
China, northwards. Some time ago an Engliah Missionary, 
travelling from Shanghai to Bhamo, met the Governor of a pro- 
vince on hi way to Pekin, who was accompanied by strings 
of horses carrying planks of wood to give ae presenta to hir 
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friends to make coffins. A collection of ten different kinds of 
woods used by the Chinese for coffins was lately sent to K e n  by 
tlle Colonial Secretary for the Straits Settlements. A11 these 
moods were of the same good character, rather soft, very fra- 
grant, m d  some with a fine silky grain. The prices are 
remarkable, ranging from a few pounds to £150. The ex- 
treme prices are almost fabulous ; one case is reported of a 
coffin for a Mandarin, costing £600, and made entirely of 
mood. 

One of the most valuable of these coffin woods is the Nan Mu, 
which grows in Yunnan, a tall tree with straight and clean stem, 
eimilar in general appearance to the wood oil treea of Burma. 
This tree has erroneously been identified with Xylia dolabri- 
formie, the Pynkado of Burma. It probably, however, belongs 
to the family of Laurinea. 

The fragrant woods from Tawy and Mergui, belonging to the 
genus Cinnamomtim which were sent to the Paris Exhibition b y  
Mnjor Seaton, seem to be similar to some of the woods used for 
coffins by the Chinese, and they are a,oain very similar to the  
Nepal Camphorwood, the Malligiri or Gunserai of Northern 
Bengal and Assam (Cinnamornum glandu1iferum)-D. B. 

@rr the &i~trbona 8lnnhtion at Qantounggee, 3. Bum. 
By tho late Mr. S. Kurz. 

HAVING visited last week the Cinchona plantation on Than- 
toungyee hill a t  your request, I have now the pleasure to sub- 
mit to you the present memorandum. 

From the few observations made with inferior instruments, 
the temperature appears low enough, although the place lies 
only about 3,800 feet above sea, to guarantee the growth of 
Cinchona a t  Thantoungyee. The atmosphere, however, will  
turn out to be too dry during the hot season. This is fully con- 
firmed by  the vegetation that covere these ridges. The forests 
there are evergreen forests, belonging to the variety, which 
I designated in m y  letter to the Conservator of Forests, British 
Burma, dated %9th May 1868, as UPPEB DRY FOBEBTS. 
They oonsist chiefly of Schima N o r o n h ~  and Sch. oblata, 



M ' c a  Nagi, Albiztiu utipulata, Helicia robusk, Querew 
dealbata, Eu y a  japonica and one or two other species, Garcinia 
anomah, an arboreoua Saurauja, Pyrenoria camelliafira in 
abnndance, Ternutroemia japonica, Anneelea monticola, Calo- 
phyllum upectabile, Pithewlobium sp. (near P. angulatum) and 
another leguminous tree only found in leaf but very similar 
in habit to Albizzia lucida, D i l h M  aurea, a probably new spe- 
cies of Caatanopub in great abundance, Bischo$ia javanica, a . 
large-sized bamboo called ' Kyellowa,' Beiluchmiedia, Turpinia 
nepalenui8, two arboreous species of Araliocece, Podoearpus 
neriifolia and a few other trees in less abundance. Along the 
chonng appear a splendid Livistona and Pandanus furcatucr, the 
latter in large number. Of creepers and climbers are especially 
wen-Hmna macrocarpa, Rz~buu rrrgosw, a climbing berry- 
bearing bamboo, here called ' Wathabmot,' but different from 
the one so named in the Pegu Yomah, three or four species of 
F'itiu, amongst them an dinpelopsw, a fino Calamur possibly new, 
with the leaves white underneath, Smilaa lancifolia, a Bauhinia, 
Cneslb ignea, Lygodium polystachyurn, SIenochLna scandens, 
etc. The undergrowth is chiefly composed of Aveca triandro, 
blclautoma malabathricum, Wallichia caryotoides, Maeua Tamen. 
tacca, a species of Camellia, Tabernaemontana, Paychotria, Leeo 
Staphylea (?), a Wendlandia, etc. The herbage covering the 
dry ground is composed of Strotihnthes Brandiaii, and locally 
of St. pentstemonoides, Pelweanthes macrophjlla, fipiutra 
nulam, Ophiopogon, Cares, Gommelyna oblipua, Polygonurn 
chineme, a large Phryniurn, Alpinia nutanu and some other 
plants now without flowera or fruits, a species of Pollinia locally 
forming pasture grounds, Dianella, a large Oubeckia, Molinerio 
recurvata, a fine large Begonia, Lepidagathiu, and a number of 
ferns such as Pteriu aquilina, Aspidium, Nepiirsdium and Gym- 
nogramme decurrens. The stems of trees are but sparingly 
covered by mosees, bnt rich in cortical lichens, and, at my visit, 
were a good deal dried up, even as the Eymenophylla, Xyrb  
TVallichii, A~plenium laserpiti~olium, Niphoboluu and Pleopeltia, 
wlrich are found frequently along with them. On granitic rocks, 
XyrM Walli~hii, Sonerila seccunda and Dirlyrnocarpu~ mollis are 
frequently seen. The ground is, during the hot season, deneely 



covered by dry leaves, h., and jungle-fires enter these 
foreste with ae much facility as they enter the leaf-shedding 
foreate of the lower regions. I n  fact, a large jungle-fire that 
broke out during my stay a t  the plantation, has shown me 
fully the destruction to which them foresb are subjected dun'ng 
the hot eeason. The devastation by fire here is quite equal to 
that experienced in the plains, and where the large bamboo pm 
vails even more fearful. 

The soil is a light red soil, no doubt the result of decomposi- 
tion of felspar of granitic rocks, with a great preponderance of 
rather coarse quartz-and. The sarhce-soil is only to a very 
small depth, nowhere exceeding s foot, dimloured either bb the 
dmomposition of vegetable, parts, or by the ashea of burnt-down 
vegetation. Huge rounded granitic rocks are seen here aa every- 
where in the Karen hills, striking out from the ground, or 
lying loosely on or along the ridges, or carried down to the 
chounp. 

I should think that the locality was an excellent one for the 
oultivation of tea, and 1 am still more mpported in my belief 
by the fact that nearly three-fifthe of the forest trees forming 
theee jnnglee are of the same family to which the tea-plant 
belongs, &., Ter~str@miace@. Besides, a species of Camellia, 
most probably identical with the Assam tea-plant, is found here 
plentifully along the Paloun, a choung which flows through the 
Cinchoaa plantation. But not a single kind of Rtdkceow tree 
was obaerved by me during my few hours' ramble through the 
surrounding forests. 

The Cinchona mill, no doubt, thrive here ; but the question is, 
whether the cultivation at thia place will really tmm out remu- 
nerative. .The trees will attain the same height and growth as 
the trees now composing these forests, that is, they will remain 
stunted and branched. Meanwhile, should they be planted 
dong a choung in a deep alluvium, resting on primary m k e ,  
it  would cause the plants to grow up to be large-sized trees. 
It is for the latter reason that I should give preference to a 
formerly eelected locality at  Plumadoe, although I admit that 
the absolute elevation of Plumadoe valley is not sufficiently 

high (only about 2,200 feet). In my opinion, Cinchona would 
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&rive best in those foreste, which I have mentioned in my letter 
to the Coneervator of Forests above alluded to, ae UPPER 
MOIST FORICBTS, occupying the valleys and north and north- 
east ficee of ridgee, a t  elevations from 9 to 8,000 feet. The 
h l a t e  height and depression of temperatnre caused by i t  are 
of little value, if not accompanied by a corresponding degree of 
drmpwse of the atmosphere. Nor is i t  absolutely necessary to 
go so high up the hills to obtain a temperature suitable for the 
dtivation of Cinchona In  fact, it is well known, and all my 
observations in Burma and elsewhere in India have taught me 
that vdleya are much cooler and moister than ridges and aum- 
mi$ of hill8 ; no much eo that, for instance, the temperature of 
bgehy  village at  3,000 feet elevation is more than 3 degreee 
higher than that of Palawa Zeik in Tonkyeghat., hardly 500 
feet above the sea Unfortunately, there are no complete 
therrnometrical observations st my dispoeal, either of Than- 
bunggee or of Plumadoe valley which could enable me to 
compare bheee two localities from a climatological point of 
view. 

Dated Camp Otdweng, Toungoo, the 26th April 1871. 

Qe fnudiolt o f  tte gints a~tb tte Yarcb in ttt 
3robuction of soil. 

(Continued from page 187.) 

Or the three - species ef Pine which, in Europe, are found 
in cold climates--one, the Yinua sylvestria, is widely distribu- 
ted ; the other two, P. montana and P. Cembro, are very rare. 
The Larch is associated with these Pines either towards the pole 
or on lofty mountains. 

The most important of theEuropean Pines is, undoubtedly, the 
P. qlvestris, or 'Northern Pine,' known also by other names 
taken from the different localities in which it occurs, such as 
'Auveqne, Brianson, Haguenau, Riga, Scotch or Norway 
Pine.' I t  is easily recognized from some distance by its ashy 
green-grey foliage, the colour of which is caueed by the short 
light-colmred needles. The cones and the bark of the base of 
the etem have also a grey tint, but the higher portion of the bole, 
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and the point from whence the branches proceed, are distinguirhed 
by the characteristic bright red colour of the bark. This Pine 
is remarkable for the widespread area of its distribution. 
Found both in the plains and in the mountains, it advances from 
the extreme north of Enrope to the southern regions, from the 
Icy Sea to the Mediterranean. On the Baltic Coast i t  forme, 
so to speak, one immense forest of 60 millions of hectares. 
As much again is found on the plateau of Central Russia, and 
the range of the tree extends thence beyond the Ural Mountaim 
into Upper Siberia, so that it may be called the tree of the 
Northern deserts. In  the valley of the Danube it is only met 
with in the mountains; in the Alps it is sometimes found a t  
great elevations on southern exposures, owing to the protection 
afforded by the great mountain chain ; in the Pyrenees it still 
forms foresta at  1,600 metres, rising gradually thence to 1,800 
metres, and extending itself westward8 into the Uasqne region, 
Thus, passing from the north to the south of Europe, the eleva- 
tion of the station of this Pine rises gradually, and seems in each 
region to be comprised between extreme altitudes of about 600 
metres apart. Taken as a whole, the area of the home of the  
Pinus ylvestrir presents the figure of a vast ellipse, having ite 
mntre in Russia, its greater axie passing between Moscow and 
Berlin, and i b  lesser axis extending from Lapland to the Black 
Sea. I t  is, however, restricted to poor soil, and especially to 
silicious eand. 

I n  such a soil, the conditions of vegetation are dificult, and  
few forest trees can easily accommodate themselves. Unmixed 
with other species, the vast northern Pine forest, the ' bor' of 
the Russian plains, has a peculiar and wonderful appearance ; 
the forest mass thin and with scattered trees i~ open on all  
eides to the light; and the soil, arid or peaty, only covered with 
dead pine needlee, or with a carpet of bilberry and heather 
bu~hes and long thin erect-stalked grasses. Further sonth the 
Pines are mixed with Oak and Bircb, the while bark of the latter 
forming a vivid contrast with the red boles of the Pines, and the 
brown oak trunks. I n  these forests animal life is scanty and silent, 
the presence of roedeor or the woodpecker here and there met 
with only servee to render the profound solitude more striking. 
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In mountain localities the Pine ie often found in company with 
the Birch and the Silver Fir;  these trees, by the thick cover they 
give, preserve the freshness of the soil, while the Pine, with its 
light foliage, overcovers them and thus forms trees of splendid 
form and magnificent bole. 

The Scotch Fir requires abundant light for ita growth. I n  
the northern regions, where the summer nighta are very short, 
it haa full light almost without break during the season of vege- 
tation ; in the almoet rainleas plains of the Volga the dry pure 
air permits a strong light to reach the ground; and in the 
mountaine of France it is found on southerly and westerly 
elopes, facing the Beech, the Silver Fir and the Larch, which 
nsaally cover those towards the north and east. Of nll our forest 
treee, it ie the one which best resists wind, provided i t  is not 
constant and cold, provided it ie not damp. 

In form the Scotch Fir varies exceedingly; i t  nevertheless 
ie always a tree m d  never degenerates into a bush aa do the 
Beech, Spmce, Birch and Mountain Pine. Even in Lapland, on 
tbeTana, the moat northern river of Europe, beyond the 70th 
parallel of latitude, it still f o rm trees capable in size of furnish- 
ing building timber, bnt still varies much in shape from the 
short, knotty, much branched and gnarled tree to tho lofty mast- 
likestraight growing Pine, whose summit ends in a narrow cone 
with only thin short branches. 

Trees of this type, however, are always exceptional, even in 
eaitable localities, and fine specimens over three centuries in age 
and capable of giving first-class mast timber are no longer seen. 
The type of tree, too, seems destined to disappear from the 
forest of Europe, where it formed such a magnificent spectacle 
of vegetable growth, but a few fine young trees of it are still 
to be wen in certain localities, such as in Italy and at Pustelnik 
in Galicia. 

The best foresta of P. rylceatriu which France possessed were 
loat with Alsace-Lorraine. I n  the central plateau only a few 
still remain, such as are seen in the gorges of the Allier, although 
the mountains of Auvergne might easily be covered with them. 
A few fine trees may still be found in the Alps, but they are 
getting rarer and rarer every day in the forests of Provence, 
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Daupliind and Savoy. In the Pyrenees the Scotch Fir ie rarely 
fouud except as isolated trees ; however, in the valley of Capsir, 
a t  an elevation of 1,540 metres, on the banks of the Aude where  
there is merely a small brook, surrounded by lofty mountain 
crests which shelter it on all sides, is an almost pure forest of 
Scotch Fir called the forest of Mattemal. I n  that station, on  a 
platform of diluvium forming a terrace on the bnnka of t h e  
Aude, may be found trees of two hundred years of age, with a 
diameter of 0.65 ceutimetrea, and stems capable of giving 17 
metres of building timber. On this little plain, cut off from the 
plains of France by the still inaccessible gorges of the Aude, the 
trees have but very slight value, but great utility ; the wood 
cannot be extracted, and without trees the country would be 
uninhabitable. 

The Pinus montana is first found with the Scotoh Fir in the 
forest of Mattemal in the Pyrenees, aud it ia also in that region 
fouud on the granitic slopes of Capsir, Eoussillon and Cerdagne 
round Mout Louis. I n  the Alps, as in the Pyrenees, its home 
is at an elevation of 2,000 metres, but its elevation varies from 
400 to 500 metres lower to the same amount of higher altitude, 
provided i t  is in favourable localities. It is not poesible to mis- 
take thie Ping whose bark is uniformly grey, from the Scotch 
Fir which has invariably some shade of red on the stem, or at a n y  
rate at the point whence the branches begin to spring, and 
merely from appearance there is no difficulty in distinguishing 
them, for the Mountain Pine is a tree of an aspect quitediilerant 
from that of the Scotch Fir, being erect, pyramidal, with nume- 
rolls close ehort branches, growing slowly, and rarely reachiq  
my ooneiderable size. I n  the Alps i t  is  called aufin, and a tree 
of 40 to 50 centimetres in diameter is considered a fine specimen, 
though sometimes, as in the communal forest of Lian in Cer- 
dagne, a larger size, and sometimes even doable, is met with. 
Either above or below its proper locality thie Pine degenerates 
and becomes deformed. On the uncongenial soil of torrential 
deposite on which the Mountain Pine is sometimes found a t  the 
bottom of valleys, it degenerates into a bush or rather a mass of 
thin closely-formed stems, and this is the form whiah has been 
called Pinus Mugho. At the upper limit of forest vegetation, 



and apecidly on the northern dopes of the Swies Alps, it b 
found growing prostrate or trailing over the ground, which in 
thia way i t  sheltera well enough, and from which circumstance i t  
is called z w g k i e f d t  or Icyfdhra, the ' branching' or ' prostrateB 
Pine, Botanists have also called it ' Pin B C'roohets' in conge- 
quence of a curioae sport of the scales of the cone which are often 
ouned back in the form of a hook. The cone of this Pine is 
Jeo distinguished by ib shining enrface from that of the 
Scotch Fir which is grey and not polished. 

The foliage of the Mountain Pine is aleo of a mnch darker 
green than that of the Scotch Fir, and thia difference of tint 
permib us readily to distinguish from a considerable distance, 
ohen of several kilometrea, the horizontal line which seprrateg 
the two species in the same hill side where the Scotch Fir covere 
the lower, and the Mountain Pine the higher s l o p ,  the lattet 
usually higher than 1,700 metres. Besides thelocalities in France 
the Mountain Pine occurs also in some places in the Carpathian 
md Sudetian Hills, and in the Caucasus. As regards soil, it has 
no special predilection, as it may be found equally in limestone 
or sand, in dry soils or in marahy bop,  sometimes it appeare, 
being then more or less of a botanical curiosity, accompanied 
by a few miserable stunted Birches, in the great masses of high 
regions, such aa the Jura, the Vosgee and the Black Forest, a t  a 
considerable distance from the original localities where its growth 
is abundant. 

(To be wnhusd.) 

A COBBEBPONDENT, who a short time ago sent us his views on 
Tasmania aa a place of settlement for. Anglo-Indians, writes :- 
" When on a visit to Kodi-Kanel, a few months ago, I wae 

mnch struck at  seeing how deeply-rooted the 'Wattle Tree ' 
had become. The curse of thia tree is well known, particularly 
in Tasmania, where one can see hundreds of acres of valuable 
cdtivable land crowded with wattle, which nothing will kill, 
except dragging them up by the roots when they are young, 

being taken that the root ie not broken. The process of 
a 1 
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grnbbing up the young wattlee k an expendve and teditmu oaa 
The earth rowd the roots must first be looaened by the nee ofa 
pick, then a horse or pair of bullocks are chained on to tbs 
butt-end of the tree, and drawn in the direction the root m 
growing. I n  this manner, roots 15 to 20 feet lang, carryingon 
an average, a young tree to every foot of root, am dragged out 
without being broken. 
'' I t  may not be known by many, who are now doing their 

best to destroy the wattle, that the bark of thrt tree is mod 
valuable for tanning purposes. When the discovery waa first 
made some eight yeare ago in Tasmania, quite a rush waerna.de 
in all parts of the country by speculatom fmm Habart Tom 
and Launceston, who bought up all the wattle sh rub  from the 
squatters, who were glad to sell the bark a t  five shilling an 
acre; and in the course of three yeas,  the speculators wereglad 
to buy the bark at  £2 an acre. The process of atripping the 
trees simply requires a ring to be cut into the wood at  the butt- 
end of the tree, when the bark is pulled off in strips by a num- 
ber of boys, who are able to climb up the tree, so ae not to 
break the strip, and also to strip the tops of the trees, where 
the beet bark ie to be found. The stripe are tied in bandlee by 
women, and stocked in certain small depbta by men, whew the 
bark is left for Borne time to dry in the sun. It is then carted 
away in large six-horse waggons to either of the two towns, 
where it is crushed at  the  team mills ; and eventually a large 
quantity is shipped to England and the other colonies. At 
preseut the bark is worth as much as £5 a ton--so that it is 
not only a source of revenue to the farmer as long ae he h a  
trees to strip, but in another respect ; the bark having become 
valuable, has been the muse of hie being able to get hie land 
cleared for little or nothing ; because, ae the shipped trees gene- 
rally die, the contractors are made to cut them down ; thsy 
then heaped in large stocks, and when thoroughly dry are burnt; 
whereas, perhaps, for years, the farmer has seen hie land grada- 
ally becoming a wattle scrub, the growth of which he wm an- 
able to cope with. I n  Victoria, in consequence of the cheap 
and abundant supply of wattle-bark, now aoknowledged to be 
by far the most powerful tannipg bark in ths world, the UP@* 



ia leathet W e  haa within the last seven yearn largely inoreas- 
ed. The exportation of bides has nearly ceased, while the 
number imprted during the seven years were 398,928. The 
total d u e  of leather exported during the seven years wag 
81,532,703, exclnsive of the amount roqoired for consumption 
in the colony. I n  1870, the amount of bark exported was only 
1,884 tens, reprerenting 26,418, while in 1876 the exportations 
mnollnted to 9.784 tons, the aggregate value being £60,386. 
k ths wattle tree grows very quickly, and reems to flourish 
no remukably well at Ootacamund and Kodi-Kanel, it would 
be wordi Government'e while to try m experiment nt planta- 
tion, an the formation of which the following few suggestions 
may be w f d  :- 
"There are three qm&a of wattle, nrmdy A. w a n t h a ,  

mumonly known aa ' broad-leaf,' 'golden,' and ' green ;' A. 
dscrwms, or black wattle ; and A. dealbata, or silver wattle. 
The bark of the firat ie superior to anp other, bat the tree is of 
rlow growth, and does not attain euch large dimensions as the 
black and silver species. For tanning purposes the silver w a t  
tle is generdiy discarded. The black wattle is of vigorous and 
mbud habit, and for commercial purposes is equal to the broad- 
larf +, September, October, November, and December 
ought to be the atripping w o n .  In  all mea 'skipping should 
be thorough, .e the higher branches often carry the best bark, 
md under no circlrmstances shonId any bark be left on the 
tree.' The wattle requires little attantion in cultivation. Its 
wood can be readily otilised for cask stavea, axle spokes, axe 
and pi& handles, and many other articles requiring s tough, 
durable grain, and when dried it is an excellent firewood. A 
good profit also may be derived from the sale of the gum which 
emdm from the trees which yield a percentage of tannin, but 
they can never replace the wattle. The bark from trees grow- 
ing on a limeetone formation is greatly iuferior in tannin. One 
of the lnrgeat black wattles met with gave a mean diameter of 
Sin., ite age being 18 years. The wattle is at its prime a t  
10 yearn. A h r  that the tree loees its rigorous, healthy habit, 
aud im n s d p  attacked by d k  or insecta. 



250 WATTLE-TBEX CULTIVATION. 

" Wattles grow on almost any soil, but their growth ie mod 
rapid on loose sandy patchee, or where the surface has been 
broken for agricultural or other purposes. Where the soil is 
bard or firm, it is recommended that plough furrows should be 
made at regular distances of eay 5ft. to 6ft. apart, into which 
the seeds are to be dropped. The outer covering of wattle seed 
is peculiarly tough, hard and horny in character, thereby form- 
ing a protection which renders the seed comparatively impervi- 
ous to ordinary germinating influences. I t  will, therefore, be 
found necessary to employ a more direct agency than simply 
covering the ~eeds  with earth. Water, of a little less than boil- 
ing temperature, should be poured on the seeds, and they may 
then be allowed to soak in the water until soft. As the seeds 
are small, and ought to be sown near the surface, a very light 
sprinkling of earth will suffice. I t  would be sufficient for all 
practical purposes of cultivation to drop the seeds at average 
distances of 1 foot apart along the furrows, in which case about 
7,200 eeeds would suffice for an acre of land. The wattle seed 
ie, however, inexpensive, being obtainable in most districta for 
the mere trouble of collecting, or it can be purchased for 8s. or 
10s. per lb. There are about 40,000 seeds of the Acacia dear- 
rmu, or black wattle, to the lb., while the seeds of the 
pymantha, or golden wattle, are one-fourth heavier, and conge- 

quently represent not more than 30,000 to the lb. The seeds 
can, therefore, be dropped along the furrows a t  much shohr 
diatsnces, and the seedlings thinned out at discretion, whereby 
the chanca of a regular plantation mould be increased. On 
loose, sandy soil, on which Acacia pycnanth can beat be raised, 
i t  might not be even neaeesary to break up the soil in any way ; 
bnt it should be borne in mind that any opening up of the 
surface would materially accelerate the germination of the 
and subsequent growth of the seedlings. On such open sandy 
eoil the straight furrow line may be dispenwd with and the 

seeds mattered broadcast. When the young trees have attain- 
ed the height of three or four feet, the lower branches should be 
pruned off, and every effort afterwards made to keep the stems 
ntright and dear, in order to faoilitate stripping, and induce 



an inoreaee in the yield of bark. In  all instances where atten- 
tion is paid to the cultivation of wattlea as a source of income, 
care should be taken to replace every tree stripped by snc- 
sional mminge, in order that there should be aa little variation 
in the yield as poseib1e."-From the ' Madras Mail,' October 18, 
1878. 

Qt $erais of Qggrtts. 
From " GardenersJ Chronicle', of July 27ti, 1878.) 

AS already stated, some writers who profeerr to write for the 
public information have imagined forests of Pine, Beech, &c. 
Unfortunately foreata of any kind of tree are exceedingly 
limited in area, and chiefly confined to the inaccessible parta 
of the mountain chains ; and aa for the Beech, there is no re- 
cord, we believe, of its ever having been found in the island. 

Formerly, i t  is true, Cyprus was covered with forests, and 
was noted for its excellent timber ; but according to Unger 
and Kotachy there is no doubt that then, as now, the forests 
consisted principally of Pine trees. From the sea-level up to 
4,000 feet P inw w i t i m a  prevails, and above that altitude 
it is replaced by P. Laricio oar. Poiretiana. Even now it is 
possible to trace the earlier distribution of these two Pines, 
and see that the Pine forests were only 'interrupted here and 
there by other treee. Although the work of devastation haa 
been carried on very recklessly, there still exist some beautiful 
though thin forcste of P. mcrritirna Europhaca boetico flour- 
iahea only in the shade of this Pine, and Quercw alngblia, 
Arbutw, Andrachnc, and deer creticurn are oAen associated 
with it aa underwood, sometimes straying beyond and forming 
independent copsea The forests of P. Laricio are nobler and 
undisturbed, b e a m  they are in less accessible situations. 
This Pine clothes the heights of Troodoa, Adelphos, and 
Uachera, and these alone. Few flowering plants flourish 
underneath the Pines. One of the most conspicuous is the 
beaatifd Peotaia corallina, and Limodorum aiortiwurn pushes 
forth from the decaying bed of Pine foliage. Juniperw 
f'idisn'ma is associated with the Pine on and near the summit 
of Troodos, to which also Berbsris creiica penetrates. Only the 
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two species of Pine named oconr in the ialand. Cuprudas 
iorirontalis and Juniperus phmicea are rapidly disappearing 
RE forest trees, though the latter spreads as n shrub where the 
maritime Pine makea room for it. Quercvs in& and Q. 
PfaBggeri rrat. cypria, the only arborescent specise of Oak, 
are now quite rare as trees, and can never have had any con- 
siderable distribution in the island. Platanus mientatis and 
Alnua orientalis exiat only by the side of the beds of streams ; 
and Cmtqpa Awnia and Pisdacia palastira are rapidly dis- 
appearing, fine specimens being quite rare. The general char- 
acter of the flora ia quite Mediterranean, aa distinguished from 
Syrian. One of the moet noteworthy features in this is the 
prevalence of needle-leaved trees in Oyprus, whereas in Syria 
these are re-plaoed by flat-leaved treea. A considerable pro- 
portion (4.2 per cent) of the speciea are peculiar to the island, 
a t  least they have hitherto not been found elsewhere. Of 
these, eleven nre monocoh and thirty-one dicots-two apetab, 
aixteen ganwpetakz, and thirteen polypctaltz. Amongst the 
most noteworthy are Qusr,rr~ aln;f&, mhiah repreeenta Q. 
I&; Q. ypria, Ballota, iniegrifolia, a spiny epecies ; Pfax, 
cepialw cypritw, Salt& cypria, Galrum ruberosm, Ornitho- 
gdum pedicellare, Silcne lmigata, Qladidw triphyllua, Col- 
ehicum Troadi, Crocur'cyprius, C. aeneris, &c. The bulb flora, 
it may be repeated, is still very imperfectly known. 

@mbou as a gagersmaking $jpaWtL - 
TO THE EDITOB OF THE "INDIAN I'oBESTW." 

DBAR Sm,-I have only just received your Journal lor 
April, and perceive yon have kindly inserted therein my 
letter on Mr. Smythies' experiments on Bamboo in the  
Central Provinces. From fortuitous c i reumsbnc~,  due mainly 
to Bamboo being a tropical product and failing supply, I regret 
to say I have been unable to progress much f u r k  in experi- 
menting on ita manufacture into " Paper Stoek," the long-can- 
tinned commercial depreeaion being deterrent on any now 
enterprim in India. I am, however, daily Iookiog k sa arrival 



of some tho-& of stem oollectd for me by Government 
in Burma to be  omahed a t  Rangoon by the rolls I sent out, 
and also some few toas from Jamaica collected for me by Mr. 
Robert Thomaon, the author of the letters I inrerted in the 
Society of Arts' Journals of January and March last* I mail 
yoa berewith, and you will confer a favor if, to keep thie important 
subject alive and promote diecussion aad attention, you will 
insert their letters in your next +sue. 

Mr. Thornson is again in England, and hie further investi- 
gations more strongly confirm the condunions therein referred 
to : placing the cheap an4 continuous enpply of thie valuable 
pape~making material beyond diapute, and aa I ventnre nleo to 
add that my experiments no far have proved its value ae regards 
quality for the purpose, I hope ere long to find the subject will 
q u i r e  the importance in our great Indian Depeodency which I 
think i t  merits. In the persent eomewhat hazy condition of 
European politics, not merely speaking selfiehly, but in the 
interests of our Euglish Paper Trade, I think it will be admitted 
it mould be better me should draw our suppliee of raw material 
from India than be dependent as now almost entirely on Esparto 
grass, the quality of which I may add ia getting leoe and less 
reliable. 

That judiciously and economi~lly carried out the manufacture 
of paper stock from Bamboo will pay, and pay well, I confi- 
dently asnert. 

I will not fail to send you eamplee of the paper and paper 
stock from the Bambooe now in transit to our works so moo 
ae they arrive, and remain meanwhile, 

Dear Sir, 
Faithfully yourr, 

TEW. R~UTL~LPBE 
CLAXHEUGH SUNDERLAND, 

17th October 1878. 

The fint addrered to 9ir Joreph Hooker, the aoond to 4k. B o u ~  
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CINCHONA PLANTATIONB, J A M A I ~ ;  
6th Nowmbet 1877. 

DUB SIB JOSEPH,-I have thought of writing you for some 
time on the subject of your remarks, in your last annual r e p o d  
on Kew-gardens, on bamboo aa a material for ~ a ~ e r - m a k i n g -  
I hope you will excuse the liberty I now take in submitting 
the views I entertain on this subject. I have taken much in- 
brest in this matter, and have been in communication for nome 
time with the largest firm of paper exportera in AmeriCJh with 
the object of establishing the export of the raw material from 
here on a large scale. I have also from time to time, in my 
reports to the Government, referred to bamboo aa being one 
of the most importaut paper-making materials. And I may 
further mention that both the European Mail-and the Planter's 
Gazette have recently noted the encouraging prospect8 tha t  
exist in Jamaica of establishing a large export trade in bamboo. 

Cutting the bamboo stems en maese, aa you have stated, 
would undoubtedly destroy the planta ; but, with great defer- 
ence, I would remark that this destruction of the planta can 
be effectually prevented by the adoption of a different process 
of cropping. Thus, instead of cutting all the stems simulta- 
neously, a given proportion of matured stems should be re- 
tained, and this need only be a small proportion, sufficient to 
maintain the vigorous action of the roots. The stems thus 
retained for the preservation of the fructions of the roofs may 
even be moderate in size. Indeed, they may be lopped so as 
to superinduce the sprouting of branches and foliage near the  
gronnd. Another point to be observed consist in the manner 
in which the young, succulent stems are cut. They should be 
cut-that is, the crop for making paper-not close to the 

ground, but a few nodes above the ground should be left. This 
plan ensures the sprouting of branches and foliage from 
some thus left, and maintains the unimpaired action of the 
roots. 

*he continuity of supply of the bamboo by the adoption of 
this plan aggregated to a very codsiderable quantity each year ; 
and, as h a  been seen, a bamboo plantation may be kept up 
indefinitely in regard to time. 
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1 have three tons of full-grown stems obtained from a 

bamboo clump, covering only a few square yards. This would 

be m enormoos quantity per aare. By the system of cropping 
which I propose, each succulent stem, in that condition in 
which a penknife is easily passed through it, when dried aver- 
&gee only about three pounds in weight. As many thousands 
of these are obtainable per acre annually, I feel sure thnt some 
ten tons of paper stock could be procnred from each acre an- 
nually; putting it even a t  the half of this, the cultivation mould 
prove highly remunerative. 

The system of reserving a due proportion of growing stems, 
by which syetamatic thinning8 would be constantly obtainable, 
ie M) obviously advantageous, that I think it would entirely 
supersede the plan proposed by you, namely, growing bamboo 
like the sugar cane, and to replant after cutting the crop. 
Bamboo cuttings, though they root immediately, require to be 
planted a long time, certainly over two years, before they pro- 
duce large and vigorous stems suitable for paper making. 

It ie a pity that some metho4 could not be devised for uti- 
liiing the ripe bamboo stems in paper manufacture. Some 
years ago hundreds of tons of the ripe stems were exported 
from here to America, which stems, I have been informed on 
reliable authority, were made into paper; this trade was 
bronght to a close owing to some difficulties in the monetary 
affairs of the merchant in New York to whom the bamboo was 
cunsigned. An almost incredible quantity of ripe bamboo is 
procurable from each acre of laud, and I find that the ripe 
bamboo is used in China for paper manufacture. I n  a most 
interesting '' Cntalogue of the Chinese Imperial Maritime Cue- 
toms," collection of products at the Philadelphia Exl~ibition, 
pnbliehed by the authority of the Inspector-General of Chinese 
Maritime Customs, the following account is given of the pro- 
m~ of treating the bamboo stems :-"The method of prepara- 
tion from bamboo is as follows : The bamboo is stript of its 
laves and split into lengths of three or fonr feet, which are 
~ c k e d  in bundles and placed in large water tanks ; each layer 
of bamboo is then covered with a layer of lime, water is poured 
O n  till the topmost layer is covered. After remaining in this 

H 1 



o d t i o n  t h e  .or bsr mentba, bhe b a m b  beaemse qik rot- 
ten, when i t  is pounded into pulp in a mutar, d e a n 4  and 
m i ~ e d  with alean water. We liquid poured ia qmbitiee 
euGcie~t  for the  eise a d  t b i c b m  of the ebeeta required, npoar 
square siev&like moulds. T k  ebeeta (of which a ddfd 
workman oan make air in r miaute) me allowed to dry, than 
taken from the mould and plaeed against a madera ts ly-baa  
wall, ad, finally, expod to the ene b toy. The beet quality 
is madg fmrp the Bhoote of the bamboo, with durn added k 
the infnsion ; the m n d  from the baaobae iteelf, & q h  r 
higher g d e  of tbia quality is ntFtained by tbe p r w b  removal 
of the p e e n  portion." 

I would add h a t  the priws of pper & f m  tbe barnboa 
in China zwgs h m  3 d&. 4% mlrta. to do&. per p d  
(133i tbs.). 

I rernsia, 
a m r  6ir Josepb, 

Yours tmly, 
ROWT Tli011~. 

TO &a JOSZPH HOOKZE, F.R.S., 
Dirscivr, Royal BotaRica2 Gudsns, 

Km. 

D ~ A E  Srrq-With reference to yoar letter of 30th December 
last, oddrewed ta me in Jamaica, and which I only reoeived 
a few days ago, i t  having been returned to me here from 
Jamaiea, I beg b submit my further viewa on bamboo mltd 
vation. 

Jamaka hm a very striking variety of elirnates In the iow- 
lsnds more or lese suitable for bamboo growth. This v&ty 
of climates baa beea eatwed by the impreddent destruction 
of the forest. Bamboo on the drier plain8 preeenta s drivelled 
and etinted eepect, except when within reach of water, which 
ensures ita wonted Inrutlanee, i t  therefore lresutnee ita greatest 
luxurianoe in the most humid distriots. Many hundreds of 
ecrea of certain diskicte are densely oovered; for inetanoe, B 

certain part of the parish of St. Thomas ir literally oovered 
with it. The plant flowera and yields seed in Jamaica under 



rsrp mqdiad cionmclls, w, tbd seeds are ra11eEy eeen. 
I hlrrsncvcrr been k t a n a t e  enough to om i t  in flower. It 
haa brslhdelg disbritmted awing to tbe m a d h a s  with which 
auttingJ gwm in m d 8  cl imah,  The ripe stems ars com- 
w l y  nesd k, few.  fen- the poet d mila osdetiag. of the 
h; tbe p b q  if plrroed b the grohad prior to the rainy 
sereon, take root, and nnleee they are frequently trimmed 
bsQm i r m e w  thieketa Bipe stems of mdium size are 
not mco~smonfy d by tlre Negroea ae polas on *hiah to 
mppk sRai planh ef Yam, which a l k b s  over the pole i n  
tbeir cdtioabd Upmviaioa gmtmds ;" them e6ems in like. 
aslrrsrgltcrm. 'Phi  dL: explain the fwility with w b h .  the 
pleat i prop- i b  ie like& pmpagsble by & 
estr ar mbiaoareg I t&kj bmmr,, the etem procese of propa- 
+om w d d  be in m y  respecb pref'erablb 

Witih ~grrr&. 60 the question WL to the period requwed to 
podno8 6' amps by plrrPting," I am. quitel sow h t  tbio perid 
wnld n& te dimirrhhed by plaeting offeehi fboa eetablibhed 

Zt should be mmembered that by say optem 08 pro- 
m of bhe hh, bhe iret pmcm, of moting i~ very 
simple ; the reenit of bfid ltoots ib the prodmotion of slander, 
twiggy shoota, but aa t h e e  latber beoome maturedb the ina~eaeed 
i g o w  of theroot d m  cwtes  atems witb proportionately 

strelrgbh* a d  ao olr 6% by step until the, fully devb 
lapect am p d d l e  ; hhe d o l e  ]en,& 06 time, from 
thr time- of phuting, ae L have already mentioned, for the 
maturation of the amp being at least two years. 

hindividrmrl stool, if idlaend ouly by the ordinary raiay 
mama, 1 think would not produce more than one crop in a 
aereon, but d e n  o opetern of irrigation I am strongly inclined 
to beliew that two orope would be prodnible. E'or the wants 
d tiw paper maanfactarer ib will no doubt be supposed that 
the available command of bamboo obtainable may be turned 
ts account, instead of hsving m r t  te the formation of plan- 
tatiom. I wU, however, Mdy endeavow to show that a 
q n l a r  plurtntion possesses immense advantsges. The exist- 
hg bamboo, though o n 4  a few miles from shipping ports, is 
wt rm cowenieatly~ s i f n a t e d  am i t  mnld be in a. epecial plan- 
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tation, on which the most advantageous and accessible epota 
would be set apart and systematically planted in a series of 
plots, in order to facilitate and economise cutting and carriage. 
The advanhges thus indicated would be considerable, but the 
great advantage of planting bamboo would be that of having 
i t  brought under the influence of irrigation, as it is peculiarly 
a water-loving plant. 

I t  is well known that general crops of bamboo shoote are 
only produced after heavy rains, a fall of from 15 to 30 inches; 
such rains usually occur two or three times a year in Jamaica ; 
the time youngishoota take to spring from the ground up  to 
about 25 feet (they are a t  this height in a fit condition for 
your requirements) &r such rains averages five weeke. Irri- 
gation wonld produce constant action a t  the roots, and there 
can be no doubt that by the process of cutting, which I advo- 
cate (VidG my letter of the 6th Nou.), several crops a year 
may be secured; indeed, a continuous succession of cropping 
could be assured by systematic cultivation and irrigation. 

To those who have not visited the tropics it is impossible 
to conceive the extraordinary luxuriance of this gigantic 

p e .  The description you give in your valuable pamphlet 
is far short of its majestic grandeur. 

I n  laying out a plantation, I think that cuttings should be 
set about four or five feet apart ; thus by planting thickly the 
intervening surface would be expeditiously occupied by the 
stools, and thie system ensures the benefit of fostering among 
the plants a reciprocal tendency to shoot upwards. 

The cost of planting would be about 2 2  per acre. After 
planting, four or five weedings, costing ten shillings, would be 
given during the two years required to establish the plantation. 
Subsequently to this cultivation wonld be absolutely dispensed 
with, except the application of water and a judicious syakm 
of cutting out the stems. 

The Government of Jamaica has constructed, a t  great ex- 
pense, magnificent irrigation works on the St. Catherine Plain, 
surrouudi~~g Spanish Town, and as very little advantage has 
been taken of this precious adjunct to tropical agriculture, 
land is obtainable at a very cheap rate, and it is moat conve- 



niently situated, as the railway connecta i t  with Kingston, 
only 15 miles distant. 
The irrigation works are conatmcted to imgate npwards 

of 14,000 acrea, but only a few hundred acres of cultivation 
have actually been brought under the indnence of this water. 
Labour would be abundantly obtainable a t  1s. 6d. a day; 
hundreds of strong Negro labourers would be at command all 
the year round, and for rough and continuous hard wort the 
Negro is far superior to the coolie, and they prefer any kind of 
work to sugar estates work. 

The Government undertake to eupply a quantity of water 
(as I mentioned in a previous letter to yon) equivalent to a 
rainfall of 60 inches a year for $1 per acre per annum ; this 
ie very moderate, ae i t  would certainly double or treble the 
crops of bamboo annually as oompared with the ordinary 
seasons. The average rainfall of the locality in thir irrigation 
scheme is about 40 inches. 
Our bamboo is Barnbaa mrlgarb, but, of course, you are 

aware that all the varieties are most productive in localities in  
which moistnre is most abundant. This ia a moat important 
consideration, in view of the production of bamboo in Jamaica, 
and one which has, perhaps, not received any attention; the 
variety of climate as regards moisture is very remarkable. 
The destruction of the forest in most parta has materially les- 
sened the rainfall; certain districts are too dry for bamboo 
to exist in, others only afford auflicient moistnre to maintain 
the bamboo in a oondition of very partial luxuriance; i t  
therefore followe that districts having a conatant precipitation 
of rain, with a normal average of from 80 to 100 inches a 
year, are best adapted for this plant. Astonishing crops under 
irrigation, therefore, would be obtainable a t  a small cost of 
production, for i t  would require little or no cultivation beyond 
its h t  establishment. 

I agree with you that it would not answer to export the 
bamboo in any other way than manufactured into paper etock, 
not only on account of the great difference in the cost of 
transport, but owing to the deterioration of the article in tran- 



sit, when i t  ie mnt in a omde state, dne to the difficdty in 
drying the young ateme, even nfter crushing. 
E may meation, thak before your paanphlet wae p~+iishsd 

I was impneed  with the notion that bamboo wae d&ed to 
becorns the.most valuable of all materials for papermaking, 
by reason ofi the quantity af i t  preducible per acre-- quan- 
tity ef fibre for greater thnn cam be produoed. from any other 
plant, a faat ta which yo& have refixred. I t  should be remem- 
bered that bamboo gmwa ita whole height in a few month, 
that the great bulk of i t  is composed of fibre which is m v e r -  
t .  into papee dock,, and that iti prodnoes ita sterna eo cdosely, 
that ia,to w'). each etern about 60 feet high (Barnbaa uulgario) 
acrrnpiea abed half a sqnara foot. T h o  it doeat not require, 
as you state at page 8 of your pamphlet, two. feet; half a 
dozen at lea& grow within two feat. Indeed, I should eoarcely 
like to mp wh& quadity of bamboa may be reabed per acre, 
but it may be safely predicted that it mill be eo large that it 
will revdationiee the paper hdk.-Ibuining yourn, truly, 

ROBRBT T E O ~ ~ E .  
11, QP~EXGBQJJABB, BLDOMPBUBY,, LONDON, 

and. F e h a x y  1878. 

$wrrtr& at fb JIB& &IEwiml of 1828. 

Exiribitwn qf ol$ctr, ~ala t in~  to tile reboiument o j  mountains a d  
the trcatmmt of tmevrlsr 

THE F o r a t  Isldminbtration, when called on te execute, the l m  
oEMth July 186Q, and that of: the 8hh J m e  1869, ( h s  enaoted 
to remedy the danger whioh had been creatted by the. denudation 
of mauntain,lrmgqs), found itself f'ace to face with a, problem 
not d y  new to i h l f ,  but to neighbouring countries as well- 

Qbaenvstio~,, eapenienw, implements and tcainedpemmw4- 
everything had to be now found or enacted fw the vrurt enterprim 
&ch was to be.underbken eimnltaneody in the Alpg tibe PIP- 
renew the CBvennee, and the monnteins of Anvergne-in otber 
words a t  the head& of the Loire, the Bhone. and tha G.- 
ranne, with their EQEmidable daents. 



T h a h  to tbe meal and aptikade of the f o r d  rsrvioe, aad after 
the hemitable Gilurea ehich ai&end every new atarpriae, tb 
ehraeita of r d i d  eocoeae have a t  l e~gth  beem rbtrinad. 

The Adoriniatrstion boe dwnye desired to interest tih world 
in thia truly national work of mountain reetoration. 

lameroue mph,  valuable lnanognphe rad stadiea on the 
prstanl ayetan, on he slrethd of treating .torrent. have bcmn 
pnbUabed, and infermntion has thua beon n%ordd, both s f  &e 
onteat of the work ta be aaeompliehed a d  of tibe r eadb  ob- 
tained. 

Long .reparbr d &tailed doaunentr d l ,  bowever, little ; 
and i t  WM decided to inatmat Ue omwda which thmqed the 
EW& a£ the Exhibitwn by s o w  moo0 tangible prods, and 
to arrest attention by tbe d-t illadration w h i a h a d e b ,  ph& 
graphs and plaaa can bstkr eapply. 

Tbe d h d b n  eonaisbed d einr d e l s  in relief, sixty& p b  
tographic viewa, eeven drawings with the camera, faar mspe, 
two pidmem, and vuioar aetchea and plum These we purpose 
hi* to k r i b e .  

Onr of Cbe csolid models repmended a section of the tome& 
of Bonrget (Valley of the Ubay e, Basses-Alpee). Anotber re- 
presented tbe same section, but m iQ p m t  or sdaal condition, 
that M tosay, its condition an ameliorrtad d modified by a 
aeries of worb camed out in a spa- af 1m than thirteen years. 

A third model showe in a small compass, and on a very rednoed 
scab, tba d ie ren t  worka oE defence which i t  ia the praotioe to 
adopt, under v a h  different oonditiong for the care of mrinea 
md torrente. 

The fourth model ia due to Y. DE Gomle, Sew-Inepeateur of 
Foras$ at  Tonlonee. I t  represents a torrent (Laou dm Baa, 
Haute Garonne) which only began to exist in 1866, and which 
i not tlw leaa destructive for its modern origin. 

Thia torrent is awakened into activity by the slightest storm. 
In mparieon with this is shown another torrent, that of Saint 
Antoine (Idre), whioh M. CHARLIEMAONE, head of the r e b o b  
ment service at  Qap, has modelled, in the stste of qaiescence k 
which it hPe been reduced by a oerieo of worka alcilfully osr- 
ried out. 
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The sixth and last model, designed and exeauted by the same 
officer, is intended to illustrate the details and the results of a 
special process employed inthe restoration of steep slopes cu t  up 
by ravines, and known by the name of "I'encrdtement des 
bgrges." 

To make the subject more complete, it was thought desirable to 
entrust M. DE GAYFFIEB with the task of collecting in each dis- 
trict on which reboisement worke are in progress, the principal 
types of structure employed, and of showing, by photographic 
views, the application and the results of each. 

This officer made a special inspection of the reboisement dis- 
tricts of the Alps and Pyrenees in 1877, for this purpose. 

The are not only extremely beautiful in execution, 
but their illustrative value is of a high order. 

They are accompanied by explanatory memoranda, and b r  
drawings made with the camera lucida by M. SABDI, Qnrde- 
General Adjoint. 

There are also two maps--one a,&cultural and foreet, the other 
geological-shoming the upper valley of the Durance (L'Ernbru- 
nais, Hautss-Alpes) that of Barcelonette or Ubay e (Basses- 
Alpes). 

Two pictures represent the periruhtre (region subjected to re 
boiscment at the sources of torrents, &c.) of Bonrget, one showiog 
what i t  mas in 1867, the other, how i t  looked tan years later 
in 1877. 

A plan is also shown of the beds of detritus (lita de deposition) 
formed by the torrent in the regions of L'Embrunais. 

Lastly, there are numerous topographical sketches, full-size 
designs, plans, ~ections and elevations of various works. 

There are also models and drawing relating to the organiza- 
tion of "fruitiBres"* in the Alps and Pyrenees. It will be 
well to make a rapid excursion through the gallery and describe 
the objects briefly. To begin with torrents. Tbe distin- 
guishing feature of these is, that they flow in very short vnllere 
or ravined beds a t  a very steep augle: their floods are short in 
duration and nearly always sudden. The peculiar mischief that 

Fruit ih  may be calld fodder-plant nurmrien or gardm. 
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they do ie mining or digging into the mountain, and then depo- 
siting again the material so removed, and finally spreading out 
their debris-laden streams in all directions in aomequenae of their 
aoming down on the conical or convex snrfaae of their beds of 
deposit at the mouth. The plan of the torreut of Bourpt, as i t  
o~re in 1867, illustrates this definition. T b r e  yon a n  eee (1) 
the baein of origin ; ( 2 )  the cone of detritm ; and between the 
two (3) the short channel where the autting away has d, 
but where there ia not any depmit. 

One can trace the torreut round ita source i n  the windingo 
of the mountain, see i t  plunge between abrupt banks rising to 
a great height, and forming deep gorges. When we approaoh 
nearer the s o n m  we find a sort of open amphitheatre, 13 vast 
canldron, yawning towards the sky, and collecting from all sides 
the rain and snow and the waters of storms which rush together 
impetuously into the gorges below. 

The relief model of Laon dea Bas (Haute Garonne) as it 
now is &r undergoing the effecta of many storms, represents 
(1) a reception basin of emall extent, but great steepneee ; and 
(1) a cone of depoeit formed in 1875, in a single night by a 
h m  that had been up to that time innocuous. The torrent 
of Sain~Antoine (Ishe), one of the numerous affluenta of the 
Bomanche, furnish- a third example. I n  the folds and hollows 
of the escarpment which overhang- the basin of reception, deep 
elefk give pussage to the waters which pour down into the 
brain below, and then paseing the narrow neck or channel of 
exit, they epread oat over the deposit cone, and threaten even the 
town of Bonrg d'oisane. 

I n  the basin of the Bl6one (Bas- Alpes) the torrent of 
Labonret is remarkable as exhibiting in a small space, (of 113 
hectares) a complete sample of all the difficulties which can be 
presented in the way of the reboisemeq of a reception 
basin. 

In the upper valley of Ubaye the dejeotion-bed of the Riou- 
Ronrdonx torrent, traversed for 4 kilometres by the public main 
ronte from Montpelier to Coni, is shown in view No 24. 

View No. 25 shows torrents with very steep, but a t  the same 
time unaloble, banka. 

1 1  



The torrent sf Laon des Basin aleodepicted, a torrent which,since 
1665, hre caused such slnrm in the beautiful valley of the Pique. 

Viewe No. 58 and 68 show two nvines in tlre valley of Aebo 
(Haute Qaronne), which are torrenta eacaping from narrow 
gorges and falling m a ecsries of cascades which bring down 
massee of detritus inundating the little valley of (38, at theip 
foot. 

There are aleo &ms of the ravines in the ~ d l e y  of Bnetrrt~, 
which overflow with the melted snow in spring, and by etreama 
during the summer. 

Lastly, there is the turcent of Pontee (Hnntea Pyre&) wbose 
sources lie in the heights of the Pio d'Ayri 
Au examination of the photographs clearly illustrater the 

nature of the devoetation c r u d  by torrents. 
But in order to show the combined results of tonent action 

on the country (as well as views of definite spots p h o b  
graphed), eeven birds' eye or panoramic views (taken with tbe 
amera ducida) show the general aspect of mountain chaim 
above the valley of the Ubaye. They show how them torreoh 
eut up tbe mountain sides, fixing themselves like a leprous Bore 
en the eoil, and gradually eating away the mountain side, and 
oreating at  their base a long series of heaps of detritua whioh go 
on inoreasing in eize and threaten to swallow up everything in 
their vioinity and render for ever sterile the soil which t h q  
cover up. Tbna thAp go on covering field after field, interrupt 
ingthe communications, and actually driving ont the population, 
which ie for the most part too ignorant to traoe the calamity to 
its true cause, and in all cases wholly unable of itself to do any- 
thing to meet the danger. 

The map of the Embrunaia shows another remarkable 
instance of a torrent-ravaged country : there the publio rmd is 
 overed with bloch of stone, and bridges are swept away with 
a rough flood, while protection walls and other such devices 
unable to check the evil (which has its sonroe from above) stand 
bslf buried in the ever-increasing detritus. 

I n  some places t h e ~ e  is a still more aggravated form of dan- 
ger. I n  the p e r i d r e  of Saint-Pons the dejeo&n bed of the 
Riou-Bourdonx is truncated by the Ubaye river. At that pint,  



bn the otber side, the torrant of Bachelard cornea down, and it 
is easy to imagine the great danger arising from the posbibility 
h t  the two be& may unite to form a vast barrier blocking the 
course of the Ubaye. 

In the valley of Artoa (Haute Garonw), thew ie a similar 
instaw ; there you have two torreate o p p d t e  car& otbet, sd 

described by Blanqni-firiilg at  each other as it nem, md 
0matening by tbeif united mosr uf diajwZo to form back the 
interveni~g stream. 

In order, however, to complete the illustration of the m s e d  
and effects of torrent action, maps h v e  been prepatd ill-a- 
ttng the soil and the pologio formati@, ab well aa t L  dhtrib* 
tien of the wooded amfaoe. Maps ef the valley8 of the, Upper 
Durance md Ubaye provide ihii infamation moeb aonpletely. 

The aape we socampmid by a brief note relating to tha 
moveonenb of the population, There we can trace the denuded 
mountain sides, notice where a few mangled remain8 of socuaty 
+adland remain, turrenta wbieh have b e  extidot, md 
U r  dejectioa Eeds ooneeqnently m r d  with cultivatioa Ia 
atbdr patr rrw torrarcts in full ~tivity,  and here aad them r 
few paatare lands covering not oee-heatieth part uf tbe 
d a c e ,  while a t  the bottom at tbo vrhy  e are em the Jjcurctim 
of tbe torrents with the main strtam and the valleys rijuatod 
in momentary danger of destmction. A geological rw;p ill- 
bh tbe wile in which torrenh are moat da~getoue : &stoeb 
rocks, very friable, forming steep I n t  regular slopes, in which 
fomt elme eon regulate the dischrge of water *pd prevent its 
deeply ravining the soil : limebtorres more compact forming rr 
m&on of cliff8 sepersted by more gentle sluper, eurmermted 
by enddating platesur wbioh r re in  their torn bounded by 
peaks or " aiguillee" of bare rook : there are also marle, whi& 
&foliate in tbe air aad b e m  eabjed 60 I d l i p s ,  and die- 
solved by water into a blackish mud which is later hardened $. 
the emu, and sometimes covered with a saline dmeec~nce .  

Them maps establish beyond doubt the four proposition@ 
which follow, md which a1.e already establkhed by other 
evidence :- 



1. That forests protect the soil so that torrents cannot form 
and erode it. 

2. That the removal of the forest rendera the soil a prey 
to torrent action. 

3. That even when torrents are in existence, planting and 
restoring the souroea tends to moderate the violent action of and 
ultimately to extinguish the torrent. 

4. That when torrents have been extinguished, the renewed 
destrnction of the forest may reawaken them into dangerous 
activity. 

An attentive examination of the examplea will convince any 
one that the violent action of torrents is due to an accumulated 
effect of various contributory causes, each perhapa amall in 
itself. Inversely then, a system for effecting their extinction 
should coneist in producing a combination of small effecte, 
each taken in detail, no one point of action being passed 
over. 

The gradual planting up or restoring of each branch or feeder 
of a torrent, acts in progreseive rates by gradually diminishing 
theviolent diecharge of superficial drainage-water, and by con- 
solidating the soil from point to point. The powers of destmc- 
tion are gradually diminished, the points of resistance are 
gradually augmented, till an equilibrium ie reached between 
the force of the water and the power of resietance to it, and 
the stream flows without the characteristio features of a 
torrent. 

Reboisement is then the great work which offers a remedy 
to torrent. And tmely vast is the enterprise, and immense the 
variety of operations which may be included as accessory to 
its execution. We cnn only notice the chief works, which 
are :- 
. (1.) Definition and demarcation of the area requiring specifio 
treatment. 

(a.) Works to render access to all parts of it for work and 
for impection possible. 

(1.) Creation of nurseria and seed beds to supply the 
material for reboieement. 



(4.) Works to support and consolidate the soil, lead off the 
water, am. 

(5.) Encouraging a covering of grase and herba as well as 
actually planting or sowing with trees. 

The area or perimhtre requiring attention is the whole tract 
subject to erosion, falling away, ravinement and channelling 
wit11 water from rainfalls and storms. I t  is embraced by a line 
which not only takes in the head and banks of the main torrent, 
but also all the ravines and water-ooureett which feed it on 
either side. 
The p h  (especially) of the perirnktrea of Seyne, Saint 

Pons, Argent Double and Val de Bastan, shew the network 
of road and paths made to give access to besets of burden 
which carry planta, seed and tools for work. In many casea, 
when the sides of the mountains are fissured in all directions, 
having mch ill-balmoed eroded prism-ehaped m w e s  of earth 
liable to fall, it only needa the encroaahment of a stream below 
to undermine these msssee and set them sliding down as in 
the perimktre of Vachhres. The photographs Nos. 85,87 and 38 
show this. I n  such casea i t  is necessary to stop the falling 
away by masaive supports deeply founded, and built with 
hydraulic lime. Built acroea the torrent beds, they arrest and 
store up the .earth, mud and atones, allowing the water to 
pass over after depositing them. 

Moreover the great hollow bed of the torrent ie gradually 
filled up by the accumulations on the upper side of the stone 
weir (barrages.) 

There is a good example in the model of the Bourget ; there 
we have a strong stone wall with hydraulic cement. I t  is 
32 metres, (about 100 feet: long, 7 metres (about 25 feet) high 
above the bed, and 2-80 (about 8 feet) thick. If the part beIow 
the bed including foundations be taken into account, i t  is 11-35 
metree (or nearly 40 feet) high. I t  cost 15,500 francs. A t  
the foot of it is a solid paving of stones to resist the effect 
of the fall of water over the ledge ; this paving is sustained 
by a smaller connter-weir. 

The water is made to pass by a channel protected by a 



staong grating, mo arranged aa to cause the water to gradually 
deposit the materials held in suspension before it passes tba 
edge of the weir. 

There is another large barmgs above this. The effect of thir 
is gradually to fill up the deep bed of tbe torrent, and then 
i t  becomes of importance to dilninbh the flow of the water, and 
plant up all the banks, kc., M, that, not only should the water* 
flow be moderated but no farther eroaion should take pl~oe.  
[Remembering always that the violent rooming action of tor- 
rent is due not to the action of water as unater, but to water 
charged with a mass of atonea, earth, h., which it obtaine by 
the falling in of the sides, t c . ]  

In orcler to protect the banks above from f&g id, they 
are planted, but all the upper bed of the torrent is crossed at 
every 16 feet or so, by a eeriea of parallel hurdh (elagonnagm) 
like the rungs of a ladder. 
The model of the torrent as i t  in now under them worh  is 

rendered doubly intweeting by a model which shows what she 
torrent wae before they were commenced. 

Numerous designs ahow the varioua forme of wort. 
Barrages (weirs) with curved facing. 

Ditto ' with straight facing. 
Rnstio weirs, (made of undressed wood work). , 
Spurs of piles, (radieru). 
Bn t t r e ~ e a  ( conf~v bawagsa) . 
Spore made of pyramidal arrangements of atoat pode and 

bars, (+is). 
Ordinnq spurs (cpir-om). 
Dams of earth. 
Dry stom malh (pew&). 
The barages are often raised as they get levelled up in the 

up stream direction by the deposit of material. Water exits are 
thus left in the coutees of maeonry to allow of the discharge of 
the water of infiltration. View No. 85 shows some poworfnl 
atake and hurdle works put up in the lower part of the C o m b  
St. Bernard (Basses Alpes). They consist of vertical stakes fao- 
tened together by tie rods (longm'ner) and wattled together 



with willow brancheg and .grin supported by a tie, 
propped with four Akee. If all these stakes take root, 
the weir becomes a 6L living weir" tending always to grow 
r tronpr. 

The metbod of using farcines ia illustrated by Views 35 and 
38,39 and 41, and No. 19 shows bow they are made. I t  showe 
in fact a lot of workmen employed in the procesa of "slope 
cresting" (mme"tement &t h g e s )  in the perimktre of Cnrus- 
qnet. The debris are always thrown down into the depths of 
the ravines and help to fill i t  up. 
This "slope cresting" h been practised on a large eoale in 

the Hautea A l p .  There is a model showing ita effect, i.e., 
the slope cut up by steep ravines is shown, and then the same 
elope is exhibited as modified, the former steep angles are all 
reduced and rounded off like eloping roofs, and the ravines filled 
np eo that the surface can be planted. 

The methods of planting adopted are very various, requiring a 
selection of the species which will best suit the soil, elevation, &c. 
Knowledge and experience are also requisite to determine 
whether to plant or to sow, whether to plant all over or in 
etrips, or in interrupted belts, in holes at regular distances, t o .  

View No. 1 (perimztre of Entrainee) shows a steep slope 
(80 in 100) cut up by a seriea of deep ravines, prepared for 
planting by a series of ledges (banquettes) slightly sloping in- 
wards towards the hill side : the outer edge is planted with trees 
close together, furnished from the nurseries. 

Bmm-It L not e u y  to dnaribd the prrrev in writing, nor, to0nd m~ but a ooined 
term to indiata it. The object nppevs to be by, the ai of d l g p n ~  down the soil and 
IbQ p h t i o g  the surface by mws of famoss or enormolu 1Lggota staked down ; 

mult L to reduee a rurf.ea whow .sctioe originally would rhow (a) b one which 
(b).-(B.P.) 



There is another method of making a numerous aeries of cordom, 
-rudirneutary ledges sloping inwards and planted : the plants 
being covered by the earlh thrown down from the ledge immediate- 
ly above. The inner bank is cut perpendicularly by this method 
( b j ,  the profile of the slope is not altered as i t  ia in the other 

(4. 

Wherever i t  is possible the eloping spaces between the led-gea 
are sown with seeds of forage plants and grasses ; and with these, 
weds of hardy conifers are sometimes intermingled. If the soil 
is stable, these plants help to prevent drying up, and to retain s 
certain freshness as well as to supply fodder, or if allowed to 
decay, to furnish vegetable mould ; if the land is unstable and 
liable to slip away, their roots tend to consolidate it. 

The views numbered 20 and 21 sliemed the combined effect. 
of such works : they are views of Labonret. I n  less than 13 
years the aspect of this c' perim8treJ' has completely changed. 

Formerly there were great bare slopes of blackish marl always 
slipping awny ; now they are a11 covered with trees and with a 
dense growth of herbage suitable for fodder. Numerous small 
ravines, once forming so many channels to smell the floods in the 
main torrent, are now filled up, their beds have disappeared under 
the effect of the fascines employed to fill them up, and of the 
leaf-bearing trees planted above them. The whole basin of 
the torrent is now completely re-stocked, and the once redonbt- 
able torrent is now a permanent and hnrmless stream. 

The views numbered 22 and 23 (Seyne) show how the cha- 
racter of the torrent bed gradually changes under the effects 
of treatment. The sharp angular figure mhich would be at 



first shown by a transverse section beoomee rounded off or 
d u d  to a curve ; steep banks take a lower angle, and the 
upper creat (arhte) of the banks becomes blunted or rounded off: 
herbaceous vegetation begins to grow on the slopes, and thus 
they beoome stable and consolidated. Then the torrent gradual- 
ly cersea its violent Gtosiw action : then as vegetation progreeeee 
these regions, which once showed only ruin and barrenness, now 
begin to indicate a young forest of pine or larch. 

The whole of the worka combine to a o r d  a thousand small 
obetaclee to the water ae i t  flows to join the torrent channel ; 
and what is of more importance still, combine to deprive i t  of ite 
cumulative velocity, aad of its power to carry down aan- 

tc., so that when a t  last i t  reaches the torrent stream, it is only 
limpid water that gets into the ahannel, and that with a moderate 
flow. The attention of the Forest Adminiatration haa also 
been turned to the enbjeot of preventive and protective worke 
in the case of wooded slopea in the mountains which are still 
comparatively intact and uninjured, but the horrible destruction 
of which would be productive of great mischief. Pastoral 
Amciatione have been formed with a view to regulate the graz- 
ing of cattle, and so to prevent overgrazing in any one locality, 
and to meliorate the pasture lands (as such) and so increase 
their pmdnctivenerre. There are views showing the arrangement 
of " fraitibrea " in connection with this work.* 

The great object to be aimed at  is to recognize the true dis- 
tribntion of function (or may I call it a divhion of labour) which 
must be preserved in mountain regions, and which i t  is the 
object of reboieement works to restore. 

The mountainous districts mually exhibit a series of valleys, 
and perhaps a stream at  the bottom, and a greater or less width 
of level or nearly level land, or a succession of two or more 

l k a  u no detd,girm .boat ''fmitibra," but I undenknd them are e n c l d  
pdena or delb dintmot to the production of n 8 t d  tor fodder of the beat md 
mwr mitable kinds, and rbb for mob a d a P ~ c a t t l e  feedin nub ma a h  
!upp+g and 8- for f u d n  propgatton of the pbnb. b n u p p c f  fodder 
m tiua wa7 of wnne reliera the over d a d  on the natural herbwe, and allows the 
 upp port of a larger number of attle while the p i n g  p u n &  are being allowed reat. 
The whole lrut~ject of r i n g  g m m b  u beoomin of ~ r s u i n g  im rt.nee in North- 
M i a ,  and t one to r ch the Chief Bsrmue autforiba m d  the gvenunent u e  much 
to blame for pemhmtl y retuning to pay any attention. I t  is mfficient to record an 
ample gruing right without a thought of whrthu thr h d  in condition to 
k gnring a nor--B. P. 

a 1 



&rrrrceg. Thqe gre 9f course cultivated above them, also ip many 
cases there are the lower slopes, a h  growth au p rule on the 
bills which rise on pithe7 side of thq valley? VQW tqqy ahso 
be tgrrad (1q4 cultivated : gbove that c o w  the region qf gome- 
mhgt gteepe~ slopes, more or l ea  i n t e r e m  with r o o k  eteepa 
Thiq i e  t$e e q ~  of forest. Beyond thi4 again yoq cope  to 
yast gr$sgy ~ O P M ,  ~f'teu geq@ wd wbikitiqg lvp w 4 d a t i n g  
plateaux. This is the proper home of @wing intereste. Ij t he  
pneral  division of labour be $pt to; & j9tqest iq  pured, 
pattle are iq their proper places, wel cultiv4tioq iq i$. 

I t  40s ~ f @ n  been asked whether gny humgs ?@orb p( re* 
ment can really cope with such p gigaptio eyil q that which a 
developed torrent-region exhibite. It m p t  gt once be qdmitted 
that the work i$ yast aqd mugt slow a d  gradqd, but it is 
certain in its effect, and ground once gained ig pevgr Iqt. The  
results attained in France, an4 i l lytqteq by the collection, a 
brief and imperfeot descriptiqu of wQch hw now been presented, 
prove incontestibly that good can be done. Though pf course 
its worthiness, the deepstruggle it involves, warns us that preven- 
tion is better than cqre, and that we must take steps to secure 
the forest against denudation rather than wait for the time when, 
with much labonr and privation, we have painfully to eet to 
work to reetore. 

At  the same time it is no professional prejudice or dephenta l  
hobby that reboisement work can be enccesefully undertaken. The 
opinion of a notgd French Engineer (not a Forest O5cer) in 
1870 may be quo)ed as good evidence on this point :-"The idea 
of reboising morlntaiw hw now h m e  a reality in the hands of 
the Forest Administration. A staff of officers, earnestly devoted 
to the task, hqe for several years past carried out, not only in 
the Hautee-Alpes, but in all the mountainous districts of 
France, a combined ayetem of works of reboiaement;-they 
have accomplished a task aa difficult aa i t  ie worthy of praise. 
If circumstances have created di5cultiea in the practical appli- 
cation of the plane of work, those di5oultiee have been overcome 
by wisdom and perseveranae : at length a measure of succem 
has been obtained which has never fallen short of our expee 
tations, if it haa not in some iustancee surpassed them. The 



work iQ cshried on ih &ired dpote and distant valleys, hidden in 
the mountain receeeea of h o e ,  but one day, when public atken- 
tion is attrinbed te' t W j  their trw extent and value will buret 
ferth in r' mawer &a6 will &hiah ns, and will wcure for thorn: 
p t  worlua a h d  p b  id the &aIogpre of the great and. 
glorioas mcks *hioh okaobhh0 the ige in dioh  we live?' * * * * a 

fA.id$&d fibni t4e , F t d  qf Y. Tkht, bg' B. RH; B* 
P d )  

L 8 , , , .  - ,,,,, b , ,  

1!8@igtpod of Bald @od6 fdf S-klgt%. 
(From Illdote Fmeat Report i n  th " A d &  AgrinrUu*" of 

May 1878, p. 170.) 

Ma. C m ,  the Chief Engineer of the State, reports:- 
'' Forests.-Since last year the jnnglea of the Bai districb 

have been added to my care ; much fuel, teak bullies and logs 
for ehoring up foundations of bridges have been supplied to the 
railways. 

Large quantities of bullies are being supplied to the Mili- 
tary Department, Indore, and to numerous village people for 
building their houses and for farming purposes. 

(~8kcpera.-Experiments have been and are being tried on 
railway sleepers ; in February last year, six Salei sleepers were 
cut green and immersed in a tank (made expressly for the p u p  
pose) filled with Behera leaves and water; in the June follow- 
ing these sleepers were put down on the Neemuch State 
Railway, and are to thie day aa sonnd as the day they were put 
down. This wood was always considered next to neeless, aa 
being so readily attacked by insects, but five months' soaking 
in a eolntion of Behera leaves, whose tanning properties are well- 
known, hae proved that sleepera can be obtained from this tree. 
We have vast quantities of Salei in ourjungles, well grown, 
capable of making on an average quite 8 half-round ahepers 
from m b  tree; of course, time will test the life of these five 
sleepem ; at preeent they look moat healthy and promising, and 
if they turn out long-lived, we are safe to find a market on the 
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two linw of Holkar and Neemuoh State hiiwrye, and thereby 
make a good revenue. 
" One hundred Balei sleepers were cut in June 1876, and laid 

in the Kanar river and left during thia monsoon with the inten- 
tion that all impnritiea should be soaked out in the mnning 
water ; after the rains only, 49 eleepem were found ; the r a t  
had been washed awry; them have been laid down on the 
Holkar State Railway by the kind permission of the Engineers ; 
on trial they appear eound, but the aation of weather and being 
constantly run over by trains' will eoon teet their worth. We 
oould enppIy Unjsn deepem, but they are worth more to us at 
the Indore market ae loge than being out up into sleepera ; the 
rate for deepere b e i i  rather at a low prioe." 



JJ. ~XSVIBWB~ 

IT u a pati pity that ciro-oee prevent these reviews 
from ba ing  earlier ; at such a time aa thie we s h ~ ~ l d  be expect- 
ing a review of 1877-78 rather than of 1876-77. Nevertheless, 
it wi l l  be nrrefnl to make a few remark8 on the chief pointa of 
intemt in the liqmb&neral's summary. The chief p o i n t  
rpoint which eeeme to give a charsotar to the whole of Dr. Bran- 
did Beview-kt that of the '' inoreaae and development of demand, 
and the desirability of utilizing minor mnroee of revenue." In 
qeaking of the forests in Bengal he aays : "The chief timber 
treea in the reserved forests of the Lower Provinm of Bengal 
are dl ,  aim15 and m d r i  ; but they dm, as well as all foreeta 
in India) contain many kinds, which, when better known, may 
be important articles of trade. Already a number of woods, 
formerly unknown, are now used largely for the manufacture 
of tea boxee, and it obvionsly is of the utmost importance for 
the wccese of Forat  Adminietration that the number of woo& 
umd and eold other& than as fuel ehould be extended." That 
the extenaion of tea planting has given an immense impetus to 
the demand for the lesser known kinds of timber, ee well as for 
hge qnantitiee of firewood, bamboos and grsee from the foreeta 
of Northern Bengd, is very apparent, and it is very inetrnctive 
to notice how the demand for thkt produoe has yearly increased, 
partly by the externion of the area M'der tea ; partly by tbie 
extension caaeing a oorreaponding demand for the fuel neceseary 
for tea making, for the timber of which boxee are made, and for 
tbe materiala for the comtrnction of houeea, factories and 
huts ; and last of all, partly by the indiscriminah and carelees 
falling of timber on private land. It may even be predicted 
tht, before long, the foreet area will be inadequate to fally 
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supply the demand, and i t  is evident that the greateat caw wiil 
have to be taken to husband the reeourm of the foreata, and 
effectually to provide for reproduction. The foresta of the Cen- 
tral Provinces, like those of mosbotbe~ par& of India, labour 
under the disadvantage of being far away from the market to 
which their produce is taken, and on this the Inepector-General 
remarks : "Pbe genetat pdicy of the Fofeet IYep.ktimefit tbr6bgh- 
out the country muat t a ~  to eficbuis'g9 thk conenmption of foreat 
produce ; and consetptYtty WMIe, oh' thW dhBband, it is proper to 
extend the edisting r e t a r d  forest, uid b k m  dditioarrl rederfea 
i a  bhb immediste vieinw of la~ga  oedbres of cePllamption alnd di 
the dpek, derlsely' inbuMted ooU&f,~ oa th8 0 h r  had,,  the 
etteaeioP 06 salbiration bb the very edge of: the hkmw abodd 
beerroo+ ooherevm tben - io  b e M e  t b  a wf£id 
c W  art$$ of fdmd baa beam d d t s k r c t  a d  reserve&" 
Dts Brandis takm sl hopttful view of the htmttic~, af demiad 
in the Central P tohow,  a d  the wi@lbl)ouring p r o h  6f Brh, 
wbem he wps *ding tbe Central P f o h  aha4 : a if Fdrest- 
U d L t r a t i o n a  ie these diatrieb, B pesmibt8d. bo progpeab it. 
bee e%mwloced, the &tFibu&ion d for& d l 1  bB eimlk 
wh&exista id lhakm owl Getrnaap 3 they will b m d e d  
by tioh. hide adhariehmg bwns d villegeeb and pro- 
duoe wiU eewe tro Eacilhte aud will stimulate the p- of 
agricolture PPd. i(Ldudq ia fib aoaetq:' and speak@, of the- 
Diebiat Poreeta in Berar &&; " the mahteoan'ee, and iE posd-, 
Me tihe improvement, d the foreat growth- oa teieee dry d h. 
hilla will eventually be band to be o mt bent~fioial mewml 

fer the qpkultwal  pepalatnn; iooemuah ai+ theee trwh wdd furr. 
nish d, bdxma, an a b n u b  of pwg, and. in,mmy orrsss 
p t n r & "  

the so-called 'Minor Foreet Pwdnoe' ie gmdondly 
begbdng; to play a larger and larger part i the ecmmy 06 
Indian Fo~eots ie evident from. the table i~ I)pragmp$r 68,) 
which we reproduce, giving the ame- of &b p m h v  
exprted i o  187677, oomparsd. with, the tw%ragaioE the & p ~ e ~ .  
v i m  yeam:-- 



I t  will be seen tlint there is ae iacresse in tbe amonnt of 
exported as well es in Cutch and Myrobalnne, the trade in 

$bw latter havisg lately beeu largely developed in consequence 
of amgementa  in the Southern Divisio~ of the Bombsy Pre- 
+bnay. The amount of C ~ n t c h o u c  haa fdlen off; partly, 
WG pppose, from ovwtappbg iq +hew, partly frors the diecon- 
tiqq;lqcg of cobt ione  in Sikh, 

In the m ~ t t e r  of $re pmtection, the chief progese wae made 
h F\ Central ?rovi~we and Berar, ia the latter province some 
reserves baving h e n  protected for tan and one (8015) for 13 
pm Tbe Inaptor-GCenewl, in pointing out that nearly one- 
third of the entire area of Reserved Forest in the Central 
Provinces is now under strict protection, says : '' Considering 
M t  formerly firm were an asnual pheaolpenon in these 
forwb, an ides can be formed of the vast importance of these 
ogenltionp, Fire protection continued for ten years and 
q h e d  with otherwise suitable mpnagenleAt, converta a 
badly etpoked and wprodpctive jwgle in@ a dense luxuriant 
foregt." 

In the North-Weatern Provinces the area under fire protection 
hPB beep increased. Protection in Oudh has not progressed 
owing to the whole of the foreats beiug asnually grazed over 
and consequently burut. 

1. @ontohow ... 
4. LLl~ell-IM ... 
8. ~sa-dp 
4 Snndnlrood, cbong; 

and ot l~r r  o r n .  
merit.\ r(o& ... 

6. Cutch ... ... 
6. MYrob.iuu - 

Avllr(re of 6 

$676-76. 
~ e a r a ,  1WO-71- 

765 
8.056 

670 

,..,,. 
9 , W  ...... 

'Potd. 

48, 

9,01 R93 
42.20497 
qve,aas 

3,6$.071 
26.06.615 
18,50,264 

In 1890-77. 

665 
4,494 

963 

....,. 
l&t47 
17,925 

Per ton. 

Ih. 

j,36R 
939 
a97 

,..... 
189 
76 
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The greater part of the Ajmere foreate were saved from b e i  
burnt over, and some progress was made in Bnrma ; while even 
in Bengal, probably owing to the favourable year, some euccese 
was attained. I n  that province a new plan of protection ia 
being carried out, dehribed by Dr. Brandis aa follows : '' Fire 
protection in Bengal is a more difficult task than in most foreeta 
of North and Central India, chiefly on account of the extremely 
luxuriant and rapid growth of tall grass in the extenei.ve 
savannahs and tracts of incompletely stocked fores ta. Under 
these circnmfitancea every effort muet be made, by planting and 
by protection from fire cutting, to increase the cover overhead, 
at  least in a broad outer belt around the reserve, and thus 
gradually to suppress the luxuriant growth of grass in this outer 
belt. The Conservator correctly remarks that i t  is impossible 
to say whether his efforta will prove succeseful in an unfavonr- 
able year until he has established thick belts of trees along the 
boundaries of all forests to be protected. As a beginning he 
has planted a belt of ail 100 feet broad on the southern boun- 
dary of the Buxa reserve." 

The question of the destruction of the forests on the line of 
the Western Qhllte ie discussed by Dr. Brandis under this head, 
in treating of the protection from fire . of the foreate in Coorg. 
We cannot do better than reproduce his remarks :- 

" In  Coorg, the Conservator reporta that a commencement 
in cutting fire lines round the foresta has been made. In  this 
small province, the forests have a special significance, and i t  is 
most desirable that they should be strictly ~rotected bnd steadily 
improved. Coorg is bounded on the east and north by Myaore, 
on the south by Wynaad, and on the west by Malabar and 
South Kanara. I n  Mysore, reserved forests have been demar- 
cated, and are at  present under strict protection aud careful 
management, but i t  i impossible to foresee whether forest con- 
servancy will be maintained after the province shall have ceased 
to be under British rule. In Wynaad certain limited forest tracts 
are the property of the State, but the boundaries are not clearly 
defined; there have been encroachments, and it is dol~btfnl 
what proportion of this area will be permanently maintained 
aa Government foreet. In  Malabar, all foresta are private pro- 



perty, and in South Kanam also, where formerly Government 
w.e supposed to possee~ extensive forest lands, nearly the whole 
of the foreat aeems now to be regarded as private property, and 
kumri cnltivation, which had long been prohibited, is again 
generally practid.  Coorg ia thue on all aides surrounded by 
provinoee, in which the mainteuanoe of forest conservancy is 
doubtful. Under these circumetancee, the denudation of the 
provincee by which Coorg is eurrounded will, if peace and good 
Government oontinue, only be a matter of time. What the 
decta of euch extensive denudation npon the general prosperity 
of the country will be, it is impoeeible to foretell, but the main- 
tenance of a large forest area in Coorg seems under these cir- 
cumstances to be highly desirable. Moreover, Coorg in a 
rnountainoes country, and ie eituatd near the line of ghtlte. 
We cannot yet attempt to define the infiuence which the f o r d  
growth on and near the line of tbe Western GMta exeroises npon 
the climate of tbe Penineula, but we know that i t  hae an un- 
doubtedly great influence in regulating the water-supply in the 
rivers ; and wherever Government has the power to do so, every 
effort should be made to guard againet the denudation of the 
line of ghtlta. I n  the Khandeah, Nhik, Ahmednagar, and 
Poona districts, very little foreat is left on and near the liuu of 
gbtlta ; in Sattara and Belgaum large tracb had been sat apart 
to be permanently maintained ae forest, but since 1874 kumri 
cultivation hae again bee11 permitted, and denudation of large 
areas will be the inevitable consequence of thie measure. I n  
North Kanara, vigorous efforte have been made to secure the 
maintenance of large forest reserves, and if these effortn are suc- 
cessful, the benefit to the aountry will be great. As already 
explained, the maintenance of the foreeta on the ghtlts of My- 
sore and W y n d  is doubtful. On the Nilgiris, denudation is 
believed to have made more progress than is desirable. Sooth 
of Coimbatore there are the ghtlt foreata of Cochin and Travan- 
oore, over which Government hae no control, and oontiguons to 
them are the foreeta of Madura and Tinnevelly, the greater por- 
tion of which is now held to be private property. 

Coorg is a small province only, measuring 2,000 square miles ; 
the demarcated reserves mesenre 380 square miles, and tile 
most perfect foreat conservancy on this limited area cannot be 
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.expected to have more than a loalrl influence, but i t  clearly is the 
-duty of Government, when such can be done, to set an example 
of effective forest administration on the line of ghhta, a d  aAer 
having effected demarcation, the protection from fire of t h e e  
reserves is the next stup. If the foreat staff in Coorg is too 
weak to maintain an effective fire oonservancy, i t  must be 
strengthened, for the maintsnanoe and improvement of these 
foreeta has a special signifioance." 

The financial resulta of the year 1876-77 ahow a falling off 
in surplw revenue oompared to 1875-76, when the surplus was 

very high ; the rseulta of the year were :- 

6.e ~ o t t r n a l  a£ Jotratq a~d aEBtatts aai \wemeir t .  

AT time of going to the pwgs the December number hae a d  
been received ; we can only continue our observations which, in 
a u r  own October number, extended to the three numbere for 
July, Angust, and September, to the remaining numbers for 
October and November. 
' THEI number for OOTOBEB, aa usaal, contains aome remarks, 
the interested object of which is to secure forest appointments 
in India to persens in a aoaially inferior rank to that which it is 
essential (constituted as our imperfect society is) to the con- 
ditions of Indian life to secure ; and to train them in England, 
+here no means exist of &ing them any idea,even of the manage 

t 

~Qovermmrnt of India. 
Benrnl ... 
N.-W. Proriocer ... 
Punjab ... 
Oudli ... 
Central ~rori~oea::: 
B. Burnu ... 
Coorg ... 
A jmere ... 
Aamm ... 
Suwe jr ... 

Pray. of X d o r  
,, Bombay 

Ntdios 81atu 
MY SO^ ... 
Berar ... 

Bmriptr. 

2,22,401 
7,61,668 
6,98,754 
8,89,018 
6,61,326 

16,61,468 
76,929 

905 
81,568 

...... 
4,16,812 

12,26,658 

4,68,956 
2,63,186 

67,05,@84 

Chmgra. 

8,19,689 
6,27.6U) 
6,22,483 
2.82.609 
2M.640 

10,06,o.LL 
33.829 
2Z.458 
89,920 
67,504 

4,18,970 
8,31,942 

8,26,862 
04,568 - - - -  

46,58,742 

8 ~ r p k u  or Dgllcit. 

4 10,71B 
r 184,018 
+ 76,811 
+ 1,66,404 
+ 8.7%,6*6 
+ 6,46,.134 
+ 42,600 - 21,653 - 8,352 - 67,MW 
+ 1,548 
+ 9,94,716 

+ i!,40,09% 
+ 1,58,484 

e0,46,3P8 
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aumt,ofnaturcJ toterto on alarge rcPle. Weonly thank the 
Editor fm sparing ua the trouble of eeriouely refuting his re- 
marbe a d  oonclaaions, by his adoption of a tone of silly 
invective, coupled with a eomplete and of tan inexcusable 
ignorsooe of facts, which is ib own condemnation, and whioh 
will titkctually pment any candid person acquainted with the 
ckmmstancar horn recommending an alteration in a system 
which, taking it as a whole, has, as far an i t  hae gone, yielded 
malts, the exceflenoe of whioh haa earpassed the moderate 
apeetatiow of there who find+ cautimly introducad it. 
DL J. C. BWWN contributes a paper on the Annual Meet- 

ing of Foreetere, Forest Proprietors, and Forest Profmorn and 
O&i& a t  Dreaden in Angnst 1878. 

Tar followiag p m g e  we extraot, but we reg& to note that 
BO account r h r e r  is given of the opinions evoked on either 
q.ertion :- 

"The meeting at Dreaden wan attended by upwards of 250 
members (I think 5!62), amoagst whom wem 158 Saxoas, 35 
P d m ,  81 Bavarirnq 4 Austrians, !3 from R.ssia, 1 from 
the United states of Americn, and 1 from Rrifaia 

I was imprewed with the manly bearing and intelligent look of 
the members of the awmbly. T b y  were ducated men, hold4 
ing rank equally with o h  in the umy and tbe navy, and 
the civil and diplomatic service of tbe oonntry, many of tbenl 
holding titles of dignity, and being called chiefly to the dir 
ohrrge of duties i n  t b  open air, they had nothing of the 
emaaiated frame and sickly look often wen in ecclesiasticd 
mrb and other gatherings of proEeeeiona1 gentlemen engaged 
in obamber study. 

The meeting was opened on the first day by the Saxon Minis- 
6m of Finance, Herr ron Khneritz, and the principal aederunt 
of the d day was attended throagbut by Hia Mttjeaty the 
g i l l g  of Saxony, and members of hie suite. 

The l u g e  and elegnnt hall of the Gewerbe Hans, in which 
the  meetings were held, is surrounded on three sides by a 
gaUery, nLich wan appropriated to ladiee and visitors. All the 
melrbers wore on the breast of their mat  a greenrcoloured badge, 
and on the batton on the other breast a number, wbicb, correspond- 
kg nith the nnmber of the name on the printed list of meplLerl 



attending, greatly facilitated pereonal interconm betwixt those 
desirous of conversation on subject8 discussed, or others in which 
they were interested, and rendered unnecessary formal intro- 
ductions by some common friend. 

For such conversation abundant opportunity was afforded by 
recessas in the course of the day, by re-unions in the Belirden 
Mmic Hall in the evening, and at social meals, and by excur- 
pions. 

The firat subject submitted for diecussion wm the qneation : 
" On what principle should the agreement or compensation for 
the surrender of forest servitudes or forest righta, possessed by 
Gommonere or by individuals, be based ? 

Many Crown forests and others are subject to righta acquired 
by purchase, by grant, by ~rotracted new and inheritance, 
righta of pseturage for sheep and other cattle, righta of maetage 
for swine, righta of building timber, or of firewood or leaves 
for stable me. These interfere greatly with the proposed ex- 
ploitation and management of the forests. I t  has been sought 
to extinguish them wherever thie could be done with the con- 
sent of those interested, on brms equitable and aatisfaotaFy, 
meeting the claims of the fnture generations sa well as thoee 
of the preeent. Hence the queetion." 

The seoond subject waa : To what extent should the infln- 
vnce of the State be canvassed on forest operatione and private 
property ? 

The principle haa been extensively accepted that forests, like 
mountaine and rivers, are national property-in other words 
the property of the nation, understanding by that term the 
nation in its entirety, including all ita generations, generation8 
nnborn aa well na generations past and present, of which each 
succeseive generation haa only the usufruct, and this ~ d e r  an  
obligation to provide an equivalent for whatever in ex- of 
thia may be deetroyed. I t  is alleged that no proprietor has a 
right to destroy a foreat on tbe brow of a hill whioh hae acted 
ae a wind-brake to the valley or plain beneath; that no p w  
prietor has a right to destroy trees growing on drift sand, which, 
once laid bare, might devastata the country beyond. And, in 
view of this, many questions arise requiring the determination of 
the right brought under discussion by the question thus stated." 



. The third subject d i s c 4  waa the railway tariff for the 
transport of wood. " Through railway combinatiom and local 
intereste, i t  happen8 that forest producte of Germany are con- 
veyed to other c o ~ t r i e s  at  a lower charge than to places within 
the empire through which they pass. And though the market 
prim may be obtained by the forest proprietors, the home 
market is deprived of needed supplies, and the pricee mieed to 
the home consumer. Forest science includes political economy 
rrs well as meteorology, geology, and botany ; and thus the 
subject in question found its place amongst those discwed at  
the meeting of foresters.'' 

The fourth subject waa the standing one of commnnicatione 
in regard to noteworthy incidents, experiments, and observations 
connected with foreate and forestry, and the commMicatio~ 
were as numerous and  at^ varied as tboee at  previous meetinge." 

A BIWW note on the Treea of Ancient Palestine" should be 
read. 

Fo~towmo this is a note on "American foreste." Theopening 
description ia very pleasingly written. There ia also a good 
awunt  of the Sugar Maple and other American trees. 

AMONG the notes, an account ia given of two Eucalyptus 
trees, one which had broken off at 450 feet, and one of &. 
amygdalina, in Llandenong District, Victoria, of 380 feet from 
the root to the first branoh, and 450 feet to the top twig. 
This tree would overtop the tallest known Wellingtonia Se@ 

well rn the Clock Tower at  Westminster, by 130 feet. 
THE N o v ~ m r s  number compliments the Government of 

India on the establishment of a forest school at  Dehrs Doon, 
and notices the deputrrtion of Mr. George Takeda from the 
&icdtura l  Department of Japan, to enquire about the foreats 
~f India 
ME. BUBBOWS hae a paper on the growth of Coppice and 

Underwood. I t  eeeme that the word "storeJJ is good English 
for the standard trees left, in the " Taillis-sou-futaie" of 
French Forestry, and Lhie system which we have awkwardly 
attempted to describe in English by the term " Coppice under 
Standards" might now neatly and appropriately be deaoribed 
" Stored Coppice." 
Ms. BABRY has commenced a paper on " French Forestry at  



the Paris E~hibition.'~ The introductory account of the clinkte 
and mountain rangee of France will be read by many with 
interest ae giving in a brief space a conspectus of the conditions 
of forest growth in France. 
Da BROTRN continuee his " Glances at Forestry in Northern 

Europe," devoting his attelltion to Sweden. 
WE beg to extract the following brief note on " Wood Ashes" 

re Manure :- 
Trolard of W d  Asha as Manure. 

The experiments carried on with leached wood mles in 
America continue to be favourably reported on, and to s in  
more friends every year. They have been used for many years 
by the f a m m  and market gardeners of Long Island, and 
later by the same clss~ee in the sea-coast towns of Connecticut, 
and also on tbe tobaoco farms farther inland. Leached aalres 
contain considerable qaautities of potasb and phosphoric acid, 
which have a wonderfully invigorating influence upon exhaust- 
ed mile. The onion-growen make large me of ash-, baying 
them eometirnes by the thousand bushels. Fruitgrowem are 
much pleaeed with itu effect upon the growth of treea and 
shrubs, and upon their productirenesa Their &eot is said to 
be immediately visible in old pastures and meadows, sowa 
broadmat as a top dressing ; but they act still more aatisfne 
torily if applied to the crop at the time of seeding down. 
They not only largely incrense the orop with which the grass 
eeed is eom, but t l J r  intluenca is visible for many yearn 
afterwards in the i u c r e d  yield of gram. A farmer who has 
need asha freely for twenty yeare npon r hard, worn-out gravel 
soil nays they will give an increase of h y  npon a meadow newly 
etooked for eight yenrs ; and then, if the field be ploughed 
again, they will show the effect of the aehee for six years longer. 
He appliea about 100 baeheb to the am, on land tbat he 
desigus to keep in permanent meadow, and about 75 buehele to 
pastare land. It is particolrrly satisfactory as an application 
to a rye crop, even in so small quantities as 20 bushels to tlw 
acre. He. has reclaimed a large breadth of old fields given up 
to the growth of bushes, briers, a d  brakes, and made i t  a fine 
pasture by taking rye crop manured with ashes. He wnsidere 
leached ashes 1Ja mod efficient helper in transforming ma- 



hnnsted, worn-out farm into one of great productivenees, giving 
a fair reward for his capital and labour. I n  commenting on 
the value of wood ashes, Professor S. W. Johneon, of New 
Haven, Connecticut, says, in tI16 Country Gmthan,  that wood 
ashes are a p o d  fertilizer is well proved ; that they often do 
well on all kinds of crops, and a great variety of eoils, is a 
perfectly authenticated fact ; that they often show no percep 
tible influence on this or that crop, on this and that soil, is 
another fact no 1-8 thoroughly established ; that in a multitude 
of cases wood ashes would give good crops, but some other 
fertilizer would give better ones, a t  less cost, may fairly b 
inferred from the recorded experience of careful experimentere, 
In  the face of these uncertainties local experience of the nature 
of the soil, crops, &c., is the best guide in their application ; 
and if there is none to appeal to, a trial on a limited ocaL 
should be made to test its powers." 
WE dm make the following extract as a forest curiosity :- 
" Sir Edward Kerrieon, Bart., of Oakley Park, has just made 

r valuable present to St. Edmwd's Catholic Chrch ,  Bury St. 
Edmund's, through Mrs. Milner Gibeon, consisting of a neat 
,pthic alms-box, of oak, taken from the tree to which Saint 
Edmund, the " Martyr Mayde and Kyng," as Lydgnte calls 
him, was tied a t  his martyrdom by the Danes, A.D. 870. The 
oak, to wMch tradition has always given the name of Saint 
Bdmand's Oak, stood in a field close to the park of Sir Edward 
Kerrison, a t  Hoxne, near-Eye. Suffolk, and on the 11th of 
September 1848, when i t  fell, appeared to be in full vipur .  
Tbe branches of this noble tree spread over a width of 28 yards, 
which, added to the exuberance of ite.foliage, was probably too 
much for i t  to support. The trunk, shivered in the middle, was 
80 feet in circumference. The annual rings or layers of the 
tree were considered by competent judges to show a growth of 
more than a thowand years. I t  is a curious fact tlrat there was 
found deeply embedded in the trunk, a b u t  a man's height 
from the ground, an iron arrow-head, which may have been 
put of the actual arrows directed by the .Dana  against the 
royal victim. W e  are informed that the piece containing the 
arrow-head is carefully preserved by Sir E. Kenison, and that 
he haa erected a runic cross on the spot  here the tree stood." 
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NAT~RE," of November 7th, says that Mr. A. R. Wallace, the 
traveller and naturalist, is a candidate for the post of ' Verderel' 
of Epping Forest. w e  should like to know something about 
the duties of the Epping Verderer, as we have always been led 
to think they consisted only in preserving a pleaaant picnio 
ground for London excursionists. Mr. Wallace is haid, however, 
to  Lave himself written a description in the Fortnightly 
Magozim. 

IN the "Journal of Botany" for November 1878, a new oak 
from Asaam is described by Dr. Hance under the name of Qwr- 
ow K w i i .  Dr. Hance says :- 

At the close of the summer of 1877, just before leaving Cal- 
cutta for Penang, where he waa prematurely cut off in the prime 
of life, that indefatigable and conscientioas botanist, the late 
Mr. Sulpiz K u n ,  sent me a few Indian oaks for examination. 
The only novelty in the very small collection was a cnrions 
species, ticketed in pencil, in Mr. Karz's autograph, " Costanea 
ssmiCfibtata, Kurz." 

Apart from the question of the claims of Castaneta and Cor- 
tonopsis to generic rank, the consolidated styles of the tree 
under consideration show that i t  does not fall under either 
group. As i t  has, moreover, unless I err, never been published, 
I desire to dedicate it to the memory of its discoverer, whose 
untimely death is a sad loss to indian Botany, Mr. Kun 's  know- 
ledge having been very eomd, and his experience as a working 
naturalist unusaally wide. 

"The species stands next to Q. Blumsana, Korth., and Q. en- 
deistocarpa, Korth., of which the second alone is known to me 
from specimens, but i t  is very dietinct from either. The fruit 
is more like that of Q. lancsafolia, Roxb., and Q. &so, Champ. 
(with which latter i t  agrees in ita cotyledons), except for the. 



close grey do* of the ihvb~ncrq which is like that of the 
cdhcarpoid Csstdwpued; bnt both those species belong to 
Patanis, Chiamydobalshus." - 

~ I I  he& tha6 a very completa library, Musenm of Forest 
Products and Forest Herbrium, is to b farmed tit the Forest 
School of Dehra Ddn. As soon as the aollections are arranged,' 
and officers have aent what they know to be authentically 
correct, we t m t  the School anthoritiea will be in a position to 
debtmine epecimena of all kinds that may be eent to them- 
plmta, wwds, &, gums, fibra and all. - 

How is it that no one in Bnrma has yet found oat what the 
well-known trees Hmanthin, Karatuay and Sinkozi are? They 
are believed to be lanrele, and have .much the same m n t  as. 

the Nepal camphor wood, only fainter; but cannot some one: 
wnd up the flowers, fruit and leaves, say, to Dr. King ? They 
are not even mentioned in Knrz's flora, though the names o m r  
in almost every Burma Forest Report. 

WE notice also in Dr. Illandin' Review of Forest Administra-J 
tion in India for 11176-77, mention of a Chittagong tree, kandeb, 
with M) name knom to science ; somebody ehonld find it out. 
From h e  wuod i t  wmld se6m to ba a epeciea of Calophylluni 
C. pdssanthum. 

IT is said that the Madrae Govetnment have at  last stopped 
the disposal, by sale or lease, of the ahola landa on the Nilgiris, 
uritil dernarcatioxi of Government Foreet Rsservea has been 
completed. We are g l d  to h a  of this atep, though it is pro- 
bably h o s t  too I&. - 

W E  hear that considerable reductions are contemplated in the' 
Foreat staff of Myaore, coneequent, we euppose, on the 
approaching majority o f t  he Maharaja. It is said that the' 
Mysore Forests are very fine now ; what they will be like in 
tea yeus it is di$oult to conjecture. 

! 
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THE Cyprus Forests have been lately much d i e c a d .  It 
appears that a Deputy Conservator of Foresta, now on leave, is 
t o  vieit them and make snggestione for their improvement. - 

IT is whispered that the "seeds received from Dr. Forbes 
Watson," sent oat some time ago and distributed, are only Am- 
cia P d a .  - 

Eucalyplus citriodora ie growing beautifully at the Saha- 
ranpnr Gardens; the leaf is one of the prettiest we ever 
saw, and the scent exactly that of the lemon-scented Verbena or 
Aloysia. - 
THB PithecoZo&um Saman is, indeed, a wonderful tree; we 

have just seen an avenue of fine specimens in the Calcutta Bo- 
tanic Gardens, only a little more than four y e m  old. But what 
a pity it branches so eoon 1 

WE have received a letter, signed M. C. H., asking for infor- 
mation on the wes of sunflower seed. 88 however, M.. C. H. 
has not, as customary, informed us of hie name and address, we 
can only regret our inability to print his letter. - 

WE have received from Baron Von Miiller p l a b  of Euccrlyp- 
tw viminalw and E. pachyphylla. We pweume they are tbe 
first of a series which cannot fail to be most useful. They an, 
nicely done, with careful dissections, and look as if they well 
represented the character of the speciee. 

Cm timber from the middle of September to the middle of 
December, and you cannot get a worm into it. October and Nov- 
ember are perhaps the best months, but if cut from March 
to June, the timber cannot be saved from worms. A trial was 

once made with four pieces of oak cut down in December, 
January, February, and March. A tin ring wm fixed on the 
end of each, and these rings were filled with water. The Jan- 
uary wood, after forty-eight honra, allowed a few drops to pass ; 
;daring the same time the entire quantity ran through the Feb- 
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rarvy wood, while the water p d  through the March wood in 
two ho rn  and a haK-(1Sarbs* fiadea' J d ,  August 3,1878.) - 

COLOUBIXGI WOOD~.-A German published, some time ago, 
the following directions for colouring woo& ; the snrfaoe to be 
nneared with a strong solution of permanganata of potash, 
which is laft on a longer or shorter time according to the ehade 
required. The woody fibre decompoeee the permanpate,  pre- 
cipitating protoxide of manganese, which is 6xed in the fibre 
by the potaah set free. In  most camxi, five minutea aufficee for 
the operation. Cherry and pear-tree wood are most easily 
attacked, but a few experiments will nerve to &ow the most 
tPvourable circumstances. When the action is excited the wood 
is cuefnlly washed, dried, and aftarwarda polished in the ordi- 
nary way. The effeat of thin treatment on many woode in a id  
to be wrprising, particularly on cherry wood, to which a very 
beautiful reddish tone ia communicated. The colour ia in all 
canen permanent in light and air.-Bid. 

AIU~IXNT WOODEN Warr~e.-Some old wooden wheels were 
hovered some years ago in the minee of Portugal, mpposed 
to have once been need by the Bomans for hydraulic purposes. 
The wheels--eight in number-are made of wood, the rpokee 
and felloea of pine, and the axle and its support of oak. They 
are mpposed to be a t  least 1,450 yearn old, yet the wood is in a 
perfect date of preservation, owing to their immersion in water 
charged with the ealte of copper and iron. A eimilar instan- 
occurred in St. Domingo, an old wooden wheel being found in a 
disased copper mine. How long i t  had lain there is uucertain, 
but it wae completely preserved, owing to ite having absorbed 
considerable quantities of iron and copper. The preserving 
power of such impregnation k beet illustrated in the wood used 
in the minee of Hallien in Austria ; the timber wed being the 
m e  whioh wan originally introduced anterior to the Christian 
era, and ia even now in a very perfect condition.-lbid. 
k EPFEcT OB COAL TAR us. Q m m m  ox ~ ~ I I R G I R O ~  

Tmr~. -At  the Framwellgate Colliery, some time since an 
experiment was made to aecertsin the comparative preserving 
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power of coal. tar and quiokliua~ upon updargroand h b e r  
pa compared with ~ o b  ather, awl with unprepared timber, 
On September 29th, 1849, thrae larch tramway sleepers, each 
Gree feet long, two and a quarter inches thiok, and five 
k c b  wide, were selected and placed in the air oonlge af 
+he Hutton seam. No. 1 aleeper was prgparedj by reueiviw 
two coats of qaicklirne. No. R woe prepared by reoeiving tm 
coats of coal tar. Po. 3 was ip its unprgpared or a s t u r l  s t a h  
The three sleepers were sqpported at  their ends by emall pillars 
of bricks, and weightad in the middle \pit4 fifty-air psuads 
of metal. On Janaary 6tb, 1853, the unprepared sleeper waa 
found broken and quite decayed. Qq Novembr let ,  1864, the 
deeper prepared with tar wag fouad broken and deoayed. On 
Pecember Vrd, 1836, the sleeper m&,d with lime ww found in 
the like wnditiop. Ftqq~ tbe above it appearg tbst No. 8, or 
the unprepared oleeper, broke after two a d  a qaer$er yeare' 
qxpogsre. No. 2, or the torred aiwper, broke after five and a 
half years. No. 1, or tJy limed eleeger, brokq afkr sew and 
three-quarter years. And that the sleeper prepared with tar 
lpd o daration of %.86 y e w  beyond the wpregol;ed om, while 
tbe wbitawaabed ebpar  parvived tbq ssme for five ywrg aed 
tbe tarred one for 2-16 yww.- Timk Trcldq' Jourrwrl, 

Noosmber 9th, 1878. 



p-& of an +4& Sale held iu h & n  on Jub loth, 1878, 
by M-. ChauAiU and Sim; t# ~ n t n e n t  of IRdian 
aoedr p?v S. St " Dommda." 

FQ,f 

188 

R&oJ 
- * %  

H W  

roL 

a.8. 
1 0  

Weight 
in er+ 

a 

d 
.O- 
P, 

d 

7 
6 0 

{;: 
1 0  
1 0  
1 6  
1 6  
1 0 
110  
4 0  
4 0 
916  
1 6  
1 6 
1 6 
1 6  
% B  
S 6  
8 6  
9 6  
1 10 
1 6  
1 0 
9 6  

Amauntre- 
wired. 

5 r . a  
0 1 4 0  ... 8-16 -. . 4.76 ... 8.6 ... 9.8 

a" 0 1  - 496 ... 8% ... 8% ... 1.6 .- 4.1 - 8% 
a" 1 9  

la B1%3 1 ... V46 
rss Elm 1 C,&d.!lb',p. (Toon) 
1841 E ,a 1 ... 1.8 

P4*1. 

~--@arrooa)., 

1% El210 1 C h i i i ; & b d r  ... 0 . ~ 6  Q 1 a 1 0 

11 ... 

... 8.66 0 6 4 1 16 ... 8.26 0 4 10 1 10 ... 696 1 6 11 4 10 ... 6.86 0 18 8 9 6 

3 ... ... f:F ) 1 a 4 (X ; ... 

1 8 4 
) 0 6  7 

8 S 7  
0 8 1 0  
0 6 8  
0 4 8  
0 6 6 
0 4 8  
0 1 8 6  
0 6 n 
O1Q 8 
O B 8  
0 4 1 
0 4 4 
0 1 1 0  
0 8 9  
0 7 8  
0 4 4  
0 7 1 0  
0 4 8 
0 4 0  
0 1 6 

{ Q 6 8  
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188 
188 
184 
186 
186 
187) 

%j 190 
le i  

E 9300 
B 661 
B 677 
W 1224 
E 1974 
E 1276 
E lZ69 
P 
E 1976 
B l a  

0 8 8  1 1 0  

n 

... 

... 
C 648 1 dca&arrbimbb8))( ::51 P 944 1 moderta (Phulahi) 

1 
8 
a 
1 
1 
1 
1 
r 
1 
a 

916 
916 
111 
918 

m) 481 - 

Yornscupidata ... ... 
8ta he(nne prwilol t  ... 
~ i l ~ n i a  pentagpa ... , 
Strychnor Nux-oomica ... 
h n m d t r  polyautha 

pol a n h  
.-- ... 

Dyd'qlrundrniltonii 
prooarurn ... ... 

cPdAetra polymdrs 
~o~di.r~--  (~~~~ki;'. 

W 19% 
W lPZB 
W 1111 
B 668 
0 lS0S 

9.46 
866 

1086 
646 
k1 
6 

i;6 
8.6 

8.86 

1 
1 
9 
1 
1 

L r. d. 
0 8 8 
0 16 8 
1 7 1 
0 10 10 

) 1 1 0  4 

) o 7 1 
0 6 4  

0 17 4 

E lM1 

X~%U dolmbriformia -wood)::: 
0 einir dalber ' idIa (8md.n) 
DXRy h t i f o ~ ( ~ * . w o o d )  ,.. 
Bchleic 3 n  trijug. (Kb-) ... 
Ammm Bohituka ... ... 

1. r. 
1 10 
1 16 
9 MI 
B 0 

(i 8 
1; i z  

1 1 6  

4 10 

1 ,, 3, . . .a. ... ... 
cdpa oE?" 1:: ... 

Totd ... 
E l s 6  1 
E 408 1 1 

10.96 
1116 
224'66 
4 '  
9.8 
PS 
1.8 
1% 

MI% 

1 0 6 
1 16 8 

16 11 10 
0 8 10 

1 0 
8 0 

11 10 
4 0 1 0 6 8 

o a 1 

, 71 1 1 

[i 1 8 
8 o 



Ptiar Current in the Calcutta Market, F.6m Meam. Nackentie, 
Lyall & CO.'~ Circular of Deccmbc~ 31 st, 1878. 

B A X W N  'l'EAX. 

MMT -, good kgr ... Br 6 to 18 per mnning foot. Qnoktioru 
D i M  rrmin ... ... I nomill.,. 

E~wsRyB.ns ... ...,, I to 76 per ton. 

r'ulmo, long length ... ..... 80 do. 7 

Bo~nw 1 inch ... , 95 to 100 do. j 
MOULMEIN TEAK. 

8 q ~ ~  T ~ B S B ~ ,  20 to 29 feet long, 
10 to 13 inch- qmm, flnt-ol~~, fi. 80 to 86 per ton of 60 cabic feat. 

mo, 90 to 46 f& long, 14 to 18 
inohmquare ". ... ,,lo0 to 180 do. 

Bm- 'l'rmnm ...,, 60 to 60 do. 
long length, flmt-aLr ...,, 90 b 95 do. 

PLAUX~. 23 to 27 f n t  
lmg, 18 to 36 inoh- broad, and 
1 b 8 inch" thick--good ... ,116 to 160 do. 

BIUATHI.~ BOAIUIS, t inoh, double ,, 100 do. 
Ditto, f ioah ...,, 100 b 106 do. 

b m e r  (of &a) ... ,, 60 b 80 per ton. 

OTEEB m s .  
Movlyna ~ A E ,  SQUAB.. T m n r  Br 66 per ton. 
THQsls rm Coaoo~n ..... J6 to 60 .. 
A~XLWOOD ... ..... 70 to 76 " 

AXERICAN AND COLONIAL TIMBEB. 
[nar. 

~ I C ~ L ~ ~ Y B I P  ... ... & 66 per 1,000 murp. feet of 1 inch thiok- 
AHuuara Pral PLAlm, 8 and 8 

inch- thick ... ...,, 40 to 60 per do. do. 
..... xA.m Pnas,krge ... 6 to 8 per running foot. Nominal. 

8Pm, krge ... ... ,, 1-18 per do. do. ditto. 
..... Dim. 4 ... 0-10 to 1 ditto. 

M ~ ~ o e m  ... ... Ah to 8 per rupt. foot of 1 inch 
thick. 

h ~ B o r n m  ... ... &r 0 to 0 per 1,000 fwt. 
kn 01ps ... ... ... Am. 6t to 6 per fwt. 



W2olsrab London Prhe Lid Of Mahogmy and Fancy Woods.-+ 
From " Th Timber Traded JourndJ' of Nmnrbm 911, 1878. 

Mahogany, per foot snperfici d 8. d. 8. d.  
Honduraa (cargo aver.) ... 0 4 to 0 5 
Mexican )J ..- ... 0 4 ,, 0 4 
'l'abasco 3 .-. ... 

0 6 ,, ... 0 9 

t 
0 4 4 , ,  0 5f 

Cuba 1 ==- ... St.Domingo ,, ... 0 6 ,, 0 9 ... Do. Curls ,, ... 0 10 ), 6 
Cedar- 

Cuba ,, ... ... b 44 ,, 0 5 . 
Honduras & Mexicon,, ... ... 0 4f ,, 0 5 
Australian ,, ... ... 0 3 ,, 0 4 ... Pencil )I a-g 0 9 ,, 0 24 

Walnut 9 )  o w *  ... 0 44 ,, 0 $4 ... Black Sea 9 )  .-. 0 5 ,, 0 I 
Canadian 18 - a .  ... 0 33 ,, 0 44 ... Bird's-eye Maple ,, ... 0 4 ,, 0 7 ... Satiilwood-St. Domidgo. .. 0 7 6 ... Bahamaa (per ton) $ 5 0t08'& 9 O ... Rosewood-Bio ,, a 1 4  0 ,, £25 0 
Bahia J, -6- £ la  0 ,, $20 (P 

Zebrawood-Puerto Caballo & 6  Q J , £ 8  0 : 
Ebony--Ceylon (per ton) &12 0 ,, 220 0 

African Billet ,, ... £ 7 0 ,, $12. 0 % 

Lignum Vitae ), .-• & 6  0 , , 2 9  0 
Cocuswood (Cuba) ,, ... $ 5  0 , , 2 8  0 
Boxwood (Turkey) ,, ... E 6  O , ,  $SO 0. 



~ . - C ~ A ~ E T T E  OF INDIA- 
No. 1093F.-1st Novembsr 1878.-The Governor-Oen- 

era1 in Council has been pleased to make the following 
permanent promotions in the Foreat Department, with 
effect from the 2nd June 1878 :- 

Mr. A. !l'. Dyrysdale, Officiating as Deputy Conservator of 
Foresta of the 2nd grade in Berar, is confirmed in that 
grade. 

dh. A. Pengelly, M.A., 'Assistant Conservator of Forests 
of the 1st g a d e  in the Punjab, is promoted to k a 
Deputy Conservator of Foresta of the 3rd grade. 

Mr. G. H. Foster, Officiating as Assistant Conservntor of 
Forests of the 1st grade in the Central Provinces, is con- 
firmed in that grnde. 

No. 1160F.-3rd December 1878.-The Honorable the 
President in Council has been pleased to appoint Mr. 
A. Weaton, Assistant Patrol, Inland Customs Depart- 
ment, to officiate on probation as a Sub-Assistant Con- 
servator of Forests, with effect from the 7th November 
1878, the data on which he joiued his appointment. 

Mr. Weston is posted to British Burma. 
No. 1193F.-1211~ Detxmber 1878.-Ur. G. W. Strcttell, 

Deputy Conservator of Porests of the 2nd grade in 
Bengal, is allowed four days' subsidiary leave, in exten- 
sion of that granted to him in the notification by thie 
Department, No. 794F, dated the 16th August last. 

2.-GAZETTE OP NORTH-WEST PROVINCES AND OUDH- 
No. 736A.-3rd December 1878.-Mr. C. J. Ponaonby, 

Deputy Conservator of Forests, having reported his 
return on the 12th November 1878, from the furlongh 
granted him, the unexpired portion thereof is hereby 
cance!led, and the usual subsidiary leave is granted to 
him to enable him to rejoin hir appointment. 

Y 1 
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No. 764A.-7th December 1878.-Mr. E. P. Dansg,  
A~sistant Conservator of Forests, returned from the 
three months' privilege leave granted to him in Notifi- 
cation No. 2238, dated the 1091 July 1878, on the 
forenoon of the 5th November 1878. 

No. 808A.-24th December 1878.-Sr. 0. Greig, 
Assistant Conservator of Forests, 2nd grade, three 
months' privilege leave from 1st December 1878, or 
subsequent date. 

3.-PUNJAB GAZETTE- 
No. 405F.-7th November 1878.-Mr. G. G. Minniken, 

Assistant Conservator of Forests, 1st grade, is transferred 
to tlie Sutlej Division. 

dlr. Minniken is, under the terms of the Bashahr forest 
lease, invesled with the powers of a llagistnrte of the 
2nd class, as described in section 20 of the Criminal 
Procedure Code, within the limits of the Bashahr State 
for the purpose of trying offences against the F o r a t  
Rules in force in that State. 

7th November 1878.-Mr. P. D. A. Vincent, Assistant 
Conservator of Forests, is transferred from the Jhelum 
Division to the charge of the Plantation Division. 

No. 444F.-11th Deceutber 1878.-blr. E. A. Down, 
Officiating Assistant Conservator of Forests, Plai~tation 
Division, rejoined liis appointment on tlie forenoon of 
the 30th November 1878, on return from tlie privilege 
leave of absence granted to him in Punjab Governnaent 
Qazetts Notification No. 878F., dated 19th October 
1878. 

4-CENTBAL PROVINCES GAZETTE- 
No. 4878.-19th November 1878.-Under section 37 

of Act X. of 1872, the Chief Commissiouer is pleased 
to appoint Mr. G. E: Taylor, Sub-Assistant Conservntor 
of Forests a t  Allapilli, in the Chnnda District, to be a 

Magistrate of the 3rd Class in that district. 
No. 5302.-23r3 December 1878.-Mr. E. L u d h ,  

Assistant Conservator of Foreste, having reported LM 
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arrival at  Nagpur on the 5th December 1878, is posted 
to the Mandla Llistrict. 

1Vr. ~ . ~ o o t e ,  Assistant Conservator, is transferred from 
Chnnda to Nngpur. 

6.-BOMBAY OAZRTE- 
No. 5637.--4th November 1878.-Mr. N. J. C. Dunbar, 

Assistant Conservator of Forests, passed with credit 
tlie Forest Departmental Examination on 28th ultimo. 

No. 6037.-23rd November 1878.-Hr. W. S. Hexton, 
Assishnt Conservator of Forests of the 1st grade, 
has been permitted by the Secretary of State for India 
to return to duty witlii~l the period of his leave. 

No. 6396.-1 l t h  December 1878.-Major J .  G. Mc Rae 
is confirmed in  the appointment of Conservator of 
Forests in Siud, vice Mr. J. bfcLeod Ca~npbcll, who has 
vacated that appointment under section 16 (b) of the 
Civil Leave Code. 

No. 6396A.-11 th December 1878.-The following Noti- 
fication to be substituted for the one published in the 
Gmerrvnent Gazette of 12th instant, under No. 6396, a t  
page 829 :- 

hinjur J. (3. McRne is confirmed in the appointment of 
Conservator of Forests in Sind, vice Mr. J. McLeod 
Cumpbell, who has vacnted that appointment under 
aection 16 (b) of the Civil Leave Code, with effect from 
the date of Ur.  ga amp bell vncatilrg the al)pointment. 
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dllassifieb gist of 886tcers of the gorest #Jepartt~tcnt 

* 

I 
.El 
L: i 
21 
$ 
C 

6 
54 

Pronnw. 

1 

9 

8 

4 

6 
g 

7 

1 
9 

8 

4 

6 

6 

D a b  of 
Appointment 
to Grade. 

NAY.& V e r n m h .  

INSPEOTOR-GENEBAL OF FORESTS. 

&. D. BlmdL, PH. D. I I Head-Q&m of 
the OovL of India 

ern. ....a. 

April 1,1864 

CO N SEBVATORb(7). 

1.t Ckur Pa Br 1,800, (1). &. B. ~ i . ~ a L - ~ o n r l l ,  s.o.8 

2nd Cku;., Pay R.. 1,400, (1). 
Major W. J. Seaton, m.0.c. ... 
8rd Clau, Pay I&. 1.800, (2). ... *Mr. W. Sabltch, PE. D. 

Capt. J. C. Doveton, m . 8 . ~  .... 
4th Clara. Pay l&. 1,000, (3). 

... C.pt&E.S.Wond f ,, 0. J. VanSnmererr, 
eBth M. N. I. ... 

Mr. Q. Qreig ... 0 

Mr. B. Bibbentmp ... 

Captain F. Bailey, a. 8. ... 

Punjab ... 

Burma (T e c a B- 
serim Circle.) 

h g d  ... 
Centml  province^ 

Oudh ... 
Myanre and harp 
N.-W. Provinces 

(Central C:irola) 
Burma (Pegu Cir- 

cle) 

N.-W. ProPinoen 
(School Circle.) 

P. H. 

P. H. 

Sindi (cnllo- 
x!l). 

8 

H.S. 

P. K. 
L. 9. 

L. 8. 

L. 8. 

Aug. 1, 1876 

bug. 1, 1876 

Mu. 1,1878 

Aug. 1,1876 

Oot. 10, 1668 

Jan. 6.1888 
Nor. 14, 1876 

July 4,1878 

Sep. 1, 1878 

DEPUTY AND ASSISTANT OONSKBVATORS-(84.) 

I.--India List. 

D E P U T Y  CONSERVATORS--(23). 

la: M a ,  Pay IZI. 900, (6) .  
Mr. H. Leedo 
LkuL-Col. C.  ~ & b l o r ,  8; 

.... B . E . L . 0  
Licut.-Col. W. Gtenhoun, 1;; 

Sand M. N. I. ... 
Mr. L IL O'CaUaghur ... 
Pacad ... 
2nd Bradr, Pay Ilr. 700, (7). ... Mr. W. Jamb 

...... 
P. H. 

P. H .  
L 8. 

......... 

......... 

Central Provinm 1 Dm. 8,1872 

Pmnjab ... 
Pun'ab ... N.-k. Provinm 

(School Circle.) ......... 

Ben@ ... 

Nou. 6, 1873 

Mar. 17. 1876 
June 2, 1878 

......... 

Jan. 4 1871 
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Exclumire of my. &mi-. 

Appointment of D nty 
Conrr., 2nd Qnde.%ur- 
ma list. kvpt vacant. 

Appointmrnt of Deputy 
(!IIIJO~.. l r t  Grade, India 
lit, kept ?.cant. 

On FrrlagL 

See under C o n s c w a b n  
(Caprin B. Bailey.) 

Period 

B u n r n  

5 
a 
2 

p' 
3 
m 

b. 

1,000 

1,600 

l,@O 

1,W 

IS00 

1,000 

1.000 
1,OCO 

1,000 

1,000 

WO 

900 

.WM 
QUO 

I .... 

'100 

3 - 
& 
< I- 

M 

M 

41 

88 

39 

42 

88 
40 

86 

88 

62 

48 

88 
66 

46 

Local 
or Per- 
wnal 
allor. 
-. 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... ...... 

...... 

D a b  of Brat 

to !.omt ~ e p t .  

Jan. 16, 1868 

April 1,1889 

Dea 7,1880 

Dm. 21, l6M 

April 8, 1804 

Feb. 1, 1864 

M a y  8, 1883 
Dea 14, 1868 

Dm. 81,1866 

Aug. FA, 1871 

I 

Junel7,1868 

A p r i l  1, 1866 

Dee. 6, 1RBO 
36.7 8, 1864 

m........ 

May 841864 

Ilr. 

9,000 

1,600 

1,W 

1,200 

1,200 

1,000 

l.(WiO 

1,000 

1,000 

1,000 

900 

B00 

800 
QUO 

.................. 

700 

of 

munting 
for Penrion. 

Y. M. D. 

81 6 94 

8 6 0 

14 10 BS 

11 O 11 

14 6 28 

19 B 0 

~ " ' 9 "  19 

11 8 14 

...... 

18 8 25 

...... 

...... 
14 4 23 

...... 

17 4 7 
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ClassiJed List of 0ficel.s of the Forest Depart 

Vernaculars. Province. 
Date of 

Appnintment 
lo Grade. 

DEPUTY CONSERVATORS-uorfinrsd. 

2nd Ckcrds, Pay EJ. 700-mntd. 
Mr. B. Rrowne ... a 
Major H. C. T. Jarrett, vc., 

B.I.C. ... ... 
Mr. Q .  W. Sfrsttrll ... 
,, C. F. A m q  
,, IL H. E. Thompson ... 
,, A. L. Home ... 

,, A. T. Drjsdalr a 

3rd Grade. Pay Bs. 600, (11). 
Ctspt C. W. Losack g 
Mr. Q. Yann ... ... ,, W. lt. J. Brereton ... 
,, C. J .  P o ~ m b y  a ,, E. Sparl~ng ... 
,, C. Bagshawe ... 
,, J. C. MncDonell 0 
,, I. Macphcrmn ... 
,. W. Q. Allan 

11 1 ,, 1. M. Braidrood ... I L. 8. N.-W. P l a n n .  / Oct. 13,1876 
(Central Circle.) 

12 , *.. I. 8. Guuile, x r .  ... I L .  8. / Bd.-Qr8. of the 1 Oct. 13,1876 I 

I ASSISTANT CONSERVATORS-(46). 

Captain J.E. Campbell, n.8 

+Hr .  A. Psngslly, H.A.  ... June 4 1878 

May 11,1871 

Jan. 1,1873 

ST. 27,1873 

April 1. 1876 
April 1, 1876 
Apri l  1,1876 

June 2, 1878 

Sep. 27, 1872 
Mar. 17, 1876 
Oct. 13, 1876 

Oct. 13, 1876 
Oct. 13.1876 
Oct. 13, 1876 

Oct. 13, 1876 
Oct. 13,1876 
Oct. 13. 1876 

H. 8. Punjab I ... 
P. H. 

Sindi (collo- 
guial.) 
...... 
...... 
L. 8 .  

H .  8. 

L. 8. 
L. LI. 
L. 5. 

S.LS.-L.8. 
... ... 

L. 5. 

L. 5. 
B.L.S.,C.L.S. 

L. 8. 

C. L. 8 .  
L. 8 .  
H .  8. 
L. 8. 
L. 8. 

L. PI. 
L. 9. 
L. 8. 
L. 9. 
L. 8. 

. . . . , . . . . 
P u j a b  ... 
Oudh ... 
Pun'nb ... 
N.-&. Provinces 

(Central Circle.) 
Bqqa l  ... 
Punjab ... 

Ditto ... 
Ditto ... 

8mvey Branch ... 

I 1st Grade. Pay a. 460, (18.) 
1 1 Mr. 8. Ludlow ... ... 
2 1 ,, W. Rijh,y ... o 

N.-W. Pmvincer 
(School Circle ) 

Bengal ... 
Punjab ... 
Central Provinces . . . . . . . . . 
Berm ... 

Central Pmvinoea 
Assam ... 
N.- W. Provinces 

(Central Circle) 
Owlh ... 
Punjnb ... 
N.-W. Provinces 

(School Circle.) 
Beogal ... 
Mysore ... 
Oudh ... 

Nou. 18,1874 
Oct. 13, 1876 
Oct. l?, 1856 
Oct. 13. 1878 
Oct. 13, 1878 

Oct. 13, 1876 
Oct. 13, 1878 
Oct. 13. 1876 
Oct. 13, 1876 
Oct. 13,1876 

8 
4 
6 

6 
7 
8 
0 

10 

,, H. Y. l~odaaorth  a 
.,, X McA. Mnir ... 
,, A. M. Qrant ... 
,, E E .  Davir ... 
,, ( '. F. Elliott ,, R. H. M. Ellis ,, Q. Q. Mlnniken a 
,, W. H. fleynolh e 
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the 

6. 

. 
Y 

a - 
Q M 
< 

49 

41 

37 

% 
88 
aa 

sa 

42 
42 
83 

30 
63 
81 

29 
31 
44 
35 

.36 

33 
36 
28 
30 
36 

33 
81 
36 
31 
36 

88 

31 

Government 

Date d 8mt 
Apprtintmrnt 
to Forut h p t .  

Doc. 16,1868 

Sep. 28, 1866 

dug. 13, 1867 

July l , lP6i ,  
Jan. 1. l&tlU 
Xor. 1, 1864 

June 27,1888 

Dee. 26,1867 
Dec. 1, 1864 
Aug.21,1986 

May 28. 1888 
.June 10. 1865 
Oct. 36, 1689 

Aug. 1, 1887 
Nor. 16, 1868 
July 2, 1871 
April 14, 1871 

Dee. 18, 1809 

Jaa. 14. 1867 
June 29. 1866 
Mny 3, 1868 
Jan. 4, 1870 
June 10,1867 

Or;. 1, 1668 
Jnn. 17. 1Ht;B. 
Nay 1, 1868 
Feb. 26, 1868 
Jan. 1,1871 

Nov. 9, 1870 

Jan. 2, 1878 

tnent under of India.-(Contd.) 

Tea. 

Bs. 

700 

700 

700 

............ 
700 
900 

700 

700 
700 
MX) 

600 
600 
6uO 

600 
M)O 
WO 
MX) 

600 

460 
460 
6u0 
66u 
600 

450 
450 
460 
460 

450 

860 

8Al .A~la  

2 ' Ofg. 
Loeal 

.Z !w Per- 
f / rood - Jlnr- ; 1 rnce. 

1 
Period 

of 
Serri,m 
counllng 

for Pemion. 

Y. M. D. 

28 11 14 

...... 
11 11 7 

11 6 3 
17 9 22 
10 8 17 

10 a 4 

10 9 6 
13 8 3 
10 6 28 

7 6 7 
32 6 1 
8 6 7 

7 6 16 
8 6 6 
7 8 30 
9 6 7 

8 9 18 

9 6 16 
8 7 28 
7 11 23 
8 8 211 

10 7 B 

9 0 17 
8 8 9 
9 0 0 
9 7 4 
7 9 0 

7 10 22 

6 8 30 

I 

m 

'& 

700 

700 

700 

700 
700 
700 

7 

600 

6 

600 
&XI 
600 
6W.I 

6W 

450 
4 0  
460 
W 
460 

460 

460 

460 

W )  

Bnnmxa. 

-- --- 

Includu other &rrice. 

Temporarily tracufrrrd 
from Burma. 

UnderSuspwnsion 

As&. ComptrollmGmn#I 
( Fnrerts). P s r w d  
allowones. 

Offg. 2nd Grade. 
Ui lb  ditto. 

Includa other Service. 

Om Prrlorgk. 

Under Swpsndm. 
011 Furlough. 
Offg 3rd Qra~Ie Dy. Con=. 
1)irto ditto. 
Ditto ditto. 

Om Purlorgk. 

Persl. allarance as Drputy 
Budpt. of Forest 8nrreya. 

Local alloranw as Aut. b 
Inspector-QeneraL 

a. 
...... 
...... 
...... 

...... 
200 

. 

200 
200 ...... 
. 
. 
...... 
...... 
...... 
...... 
...... 
...... 

...... 

...... 
60 
60 
60 

. . ...... . 

. 
150 

...... 
200 
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-~ 

I ASSISTANT CONSERVATORS-continued. I 

C2ass1)ied List of Ofleers of the Foreat Depart 

1.3 
14 
16 
16 
17 
18 

Pmrinee. Vernaoulan. 

5 
L 
a .* 
6 a' 
$ 5  
h 

2 

2nd and 3rd Gradm. Pay 
&. 360 and RJ. 260, (28). 

Mr. L. A. W. Uind o 

Data of 
Appointment 
to (3r;.de. 

NAYW. 

L 8. 

*,, E. P. Danley ... 
*,, F. B. Dirkinson ... 
*,, n. E. Hurchins ... 
a,, W. B. Fisher, B.A. ... 
*,, B. E. Fernandm ... 
*,, A.Smyth iea ,~ .~ .  ... 

Central Prokinaea 
Punjab ... 
Yunjab ... 
Myaore ... 
Ceutral Provinces 

Uitto ... 

lrt Grads. Pay B.. 46Oroontd. 
Ur. W. P. T h o m ~ .  o 
,, W. *hakenpear o 
., E. Forreat ... ... 

*,, J. T. Jriliooe a 
J. McKee ... o 

,, O .  H. Foster ... 

L.S., B.L.S. 
C. L. S. 
C. L. I. 
L. 8.  
L. 9. 
L . S .  

*,, W. Johnstone, L.0.a. ... 
*,, O. F. Prevost ... 
*,, E. Fucha ... ... 
,, J. Ballantyne h 

,, J. S. Mnckay 
*,, E. O.  Cheater 

L 8. 
L. 53. 
L. 9. 

C. L. 5. 
L. 5. 

P.P. tertinH. 

L. 8. 
L.S.  
L.8 .  
L. 8. 

,, F. 0. L e Y u c h m d  o 
*,, 8. E. Wilmot ... 
,, O. A. Richardson ... 
,, 0. Qreig ... a 

,, W. King ... o L.S., C.L.8. 
*,, W. 1E. U'Amy ... L.8 .  
*,, A. J. Meiu ... ... L.S. 
*,, F. B. Nanson ... L. b. 

L. 8. 
L.8. 
L. 8. 
L 8. 

.,, H. Moow ... 
,, E. I)obbs, B.A. 
.. F. C. Hicks ... 

I 
Oct. 19,1876 
Oct. 13. 1876 
Oct. 13, 1878 
Ock 13. 1876 
Feb. 0, 1877 
June 2,1878 

Ditto ... 
Coorg ... 
Yyeore ... 
Aaam ... 
Central Prnvincea 
N.-W. Provinces 

(School Cirole.) 

Bengal ... 
Uerar ... 
Bengal ... 
Berar ... 
Punjab ... 
Oudh ... 
Brneal ... 
N.-W. Pmrinces 

(Central Circle.) 

Cenhal Provinwa 
Pun'ab 

hitb 
... ... 

Beng.1 ... 
M ywre ... 
h m  ... 

Bitto ... 
Bengd ... 
Central Provinm 

1)ittn ... 
Ditto ... 

Bengal ... 
A n a m  . . . 

April 1,1876 
April I ,  1871 
April 1. 1871 
Yeph 26, 1876 
April lS, 1876 
July 6, 1876 

bug. 7,1876 
Oct. 13, 1876 
Oct. 13, 1876 

I 
OC). 13, 1876 I 
oct. is, i s f a  
Nor. 4,1876 
Jan. 16, 1877 
Feb 23,1877 

April 1.1877 
May 10,1877 
AUK. 2,1877 
NOV. 16,1877 

Dee. 1, 1677 
Jan. 1, 1878 
Jan. 1,1878 
Jw. 21,1878 1 
June 13,1878 
Gept. 24. 1878 
M t u .  23.1888 
B e c  10, 1876 
Jae 28,1878 



of 

Period 
of 

Service . 
for counting Penion . 

Y . Y . D . 
6 8 6 
7 5 81 
6 11 3 
6 10 0 
7 9 21 
6 11 28 

7 11 13 

6 9 11 
6 Q 10 
4 11 1 
6 9 18 
4 9 27 
4 9 22 

5 9 1Q 
4 9 7 
4 8 29 
9 11 13 

7 3 0 
4 9 21 
7 11 19 
7 6 0 

3 9 24 
4 8 16 
0 0 0 
3 8 20 

8 6 
3 8 28 
3 8 24 
2 8 6 

8 0 24 
7 9 30 
12 1 0 
3 9 6 
9 8 2-4 

ment under India.-(Contd.) 

E n l p u  

OlTg., lot Q r d e  . 

Ditto ditto. 
Ditto ditto . 
Ditto ditto . 
Ditto ditto . 
Ditto ditto . 
Ditto d i t b  

0 1 

the 

6 
% 
.2 
2 
t 
4 

98 
S9 
28 
29 
29 
88 

30 

29 
27 
28 
82 
26 
30 

81 
9'7 
26 
30 

29 
26 
29 
29 

e6 
26 
34 
26 

81 
a7 
27 
27 

26 
30 
37 
26 
30 

Gwernrnent 

Date of 5nt 
Ap intment lr' to orat Dept . 

. Feb 14. IBSB 
Mar . 27. 1869 
Jan . 26 . 1869 
Nov . 5%. 1871 . Oc t. 2 1809 
Dec . 17, 1668 

April23, 1870 

Dec . 20. 1872 
I )  eo. 92. 1P72 
Dec . !2%. 1879 
Dec . 18. 1872 
Dee 6, 1873 
Dea . 10, 1873 
Dec . 13. 1872 
Dec . 26. 1873 
Jan . 9. 1874 
Oc t. 19. 1868 

00 t. 1, 1869 . Dm 10. 1873 . Dw 6, lP(10 
April 1, 1871 

Dea 8. 1874 
Ja a 6, 1874 
Jan . 16, 1870 
Jan . 12, 1876 
J u l j m .  1870 
Jan. 4, 18i6 
Jan . 8. lHi8 . Jan 26, 1876 

Deo . 8, 1875 
July 12. 1871 
Sep . 1. 1806 
Dec . 19. 1874 
Jan . 19, 1809 

. 

Tot.1. 

Br 

460 
460 
460 
460 
460 
460 

a 0  

460 
460 
460 
460 
9 
46U 

S60 
360 
850 
360 

360 
360 
360 
360 

360 
350 
360 
S60 

860 
860 
360 
860 

360 
360 
260 
2M) 
260 

B A L m x n  

.; 
k 

mz- .p . 5 .nee . 
10 

Ilr . 
(60 
460 
460 
GO 
0 
460 

860 

W 
860 
850 
860 
Sl 
W 

360 
860 
850 
SM) 

3W 
8W 
850 
860 

360 
360 
aM) 
860 

360 

360 
560 

860 
860 
960 

%J 

l& . 
...... ...... ...... ...... ...... ...... 

1100 

1100 
100 
100 
100 
100 
100 

...... ...... ...... ...... 

...... ...... ...... ...... 

...... ...... ...... ...... 

...... ...... ...... ...... 

...... 

...... 

...... ...... ...... 
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Classified List of Oficera of the Porest Deparf 

I SUB-ASSISTANT CONSERVATORS--(ll), 1 
Mr. H. B. Ring 

E. A. Down 
&war Xhan 

Mr. C. E. FendaU 

,, A. Stewart 
,, T. Q. H. Atkinson 
,, E. B. Litchfield 

,, E. Calthrop 
,, W. M. Green 

,, A. N. Beuther 
,, J. L. Huddleston 
,, H. B. Anthony 
,, A. Campbell ,, 11. P. Copeland 
,, C. P. Hossitar 
,, J. C. Murray ,, 0. F. Taylor 
,, B. A. hbsch ,, L. (f. Smith 
,, H. 0. Young 

.El 

f l 
WC,  ; 
i - 

I 

Ternnoulam. NAXB. 

July 1,1670 

d 
b 
d ... 
d 
b 
a 
b 
b 

Punjab ... May W, 1871 
Ajmem ... June, 1, 1878 

Pmvinoe. 

L.S. 
L.B. 
L.S. 
L.S. 
L.8. 
L.9. 
L.S. 
L.S. 
L.R. 

Date of Ap- 
pointment to 

Grade. 

... Jan. 26,1878 

Berar ... 
Central Pmrincea ... Survey Branch 

Punjab ... 
Central Provineea 
hi yeore ... 
Oudh ... 
Asanm ... 
I'unjab ... 
Surrey Branch ... 
Central Provinces 
Oudh ... 
Bengal ... 
Survey Branch ... 

July 10, 1872 
Aug. 2, 1872 
Sept. 1, 1877 

July 26.1877 
Aug. 28,1877 
Sept. 4 1877 
Fob. l£( 1878 
Har. 1,1378 
Mar. 12,1878 
April 26,1878 
April 26, 1858 
May 11,1878 
July 14, 1878 
Oot. 1,1878 

I 11.-British Burma List. 1 
I DEPUTY CONSERVATORS-(7). 1 

2nd Or&, Pay RJ. 700, (3.) 
Vaaart. ...... ...... 

...... Mr. 36. J. Slym 
... Tenmerim Cirole Xan. 2, 1873 ,, Q. W. StretteU 1 Sindi (collo- 1 . 1 t3epi 27, 1873 I 

quid) 

I ASSISTANT CONSEBVATORS-(7,) I 

4 
6 

7 

3rd Brads. Pay RJ. 6G0, (4.) 
Mr. J. ddamson ... 

A. E. Wild ... 
Lt. H. C. Whittall ... .................. 

1 
l r l  Grade, Pay Ilr. 660, (4.) 
@Mr. H. U. Hi11 ... ... 

L.8. 
L.S. 
L.S. ...... 

P ~ g u  Circle ... 
Pegu Circ le  ... 
Y~gu  Circle ... ...... 

Oet. 13, 1876 
Oct. 13, 1878 
Oct. 13, 1876 ...... 



w nt  wader the Government of India.-(Contd.) 

BIYAES~. 

Offr. Adrrt. Comr., 3rd 
Orde.  

Ditto ditto 
A8 a Nativr Doctor kom 

Feb. 1, 1861. 
Offg. bu t .  Conar., 3rd 

Grade. 
Ditto ditto. 

On probation. 
Ore. Asat. Cow., 3rd 

O d e .  
Ditto ditto. 

Includeaothw Servim. 

Includeaother 8erviw. 
Ditto ditto. 

Includer other Semi*. 

See under Conm. (Mi. B. 
Ribbentrop). 

Offg. 1st Grade. 
Temporarily t r d e n e d  to 

k g . L  

On furlough. 
Ditto 

Vaant on Oct. 23rd. 

Offg. Deputy Consr., trd 
Qrade. 

-- 

Period 
of 

Berrioe 
counting 

for penrion. 

Y. M. D. 

8 3 0 

7 4 8 
17 8 0 

6 6 12 

4 3 3 

4 " ' ~ '  8 

0 10 22 
1 4 3 

1 9 6 
2 10 0 
1 0 27 
0 7 0 
0 7 0 

4"'i" 16 
3 8 a 
0 4 21 
0 9 17 
6 6 0 

...... 
17 9 36 
11 11 7 

16 7 14 
8 6 27 
6 10 6 ...... 

6 9 9 

Data of 6nt 
A pointment 

to 5omt ~ e p t .  

July 1,1870 

May 29,1871 
-Feb. 1,1881 

March6,1871 

Mareh6, 1871 
April 46, 1871 
OcL 16,1876 

Nor. 10,1877 
May 28, 1877 

July 26,1877 
Aug. 23. 1877 
Sep. 4 18i7 
Feb. 19, 1878 
March 1,1878 
8apt. 1, 1871 
April 26, 1878 
AprilS6.1878 
~ a y 1 1 , 1 8 7 8  
July 14, 1878 
Oct. 1, 1878 

...... 
Dec. 6,1860 
Aug. 13,1867 

April 1, 1861 
Dee. 26,1869 
Nov. 26, 1871 ...... 

Dec. 23,1872 

5 
Ped.  - 
allnw- 

h. 

300 

%M 
300 

300 

WO 
200 
2W) 

200 
300 

200 
200 
203 
300 
200 
m0 
W 
200 
400 
90 
300 

700 
700 

600 

6GO ... 

460 

a. 
260 

260 
200 

260 

250 
200 
260 

260 
200 

200 
200 
2CO 
XX~ 
300 
200 
Bo0 
200 
200 
200 
800 

..................... 
900 
700 

600 
600 
600 ............ 

600 

EJ. 

60 

60 ...... 
60 

60 
...... 
60 

60 ...... 
...... ...... ...... ...... ...... ...... ...... ...... ...... ...... ...... 

800 ...... 

...... ...... ...... ...,.. 

60 

4 

31 

34 
&I 

28 

26 
43 
26 

29 
29 

23 
26 
23 
29 
24 
26 
26 
25 
ea 
23 
!27 

64 
67 

48 
31 
30 

26 
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rnent under the Governmetit of India.-(Cc~nld.) 

e 

m 

I Br Bs. Bs. 

460 60 600 

460 ...... SM) 

Dee. 28, 1872 6 0 4 Ofg. Deputy Cow., Brd I / /Grade .  
Nor. 12,1866 12 10 9 

Date of firot 
Appointment 

to Yo,.& Do& 

450 

860 

360 
360 

eM) 

900 

900 
800 

Dm. 30,1876 1 0 2 OQ., exclusive of Military I / 1 a n i n .  

I Jan. 19,1878 1 !d 8 13 10ffg. Deputy Corn., trd 

Period 

count in^ 
Peuion. 

... ... 

160 

160 
loo 
...... 

60 

60 ...... 

Cirade. - I Dee. 19,1874 I I 9 l3 1 Ditto ditto. 
Jan. 88,1878 3 8 6 Off& h u t .  Conu., lat 

Qrada. 

B ~ Y A P K ~  

460 

600 

600 
460 

250 

260 

260 

I 
Sept. 4 1870 6 0 19 OBg. Aut. C o ~ r . ,  Ld 

Grade. 
June 0, 1871 7 8 $3'2 Ditto ' ditto 
June 81, 1877 1 8 10 

ABBREVIATIONS. 
0. Qualified in Surveying under the ordera by the Government 

of India of the 12th February 1869, or uudsz prer iom 
ordera. 

d. Obtained the Certificate of Qualification ss an Aasltant En- 

~ i n e e r  at the tho ma so^^ Civil Engineering College, hr. 
Lea 

0. Trsnnferred from the Snwey Department. 

f Pslwd through the Ofloera' claar at  the Thomaron Civil 
~ n ~ i n e e r i n g  College, Boorkw, a d  received a Certificate 
of Qualification as an Engineer. 

6. Pamed the Couns of Military Surrejing It the Thornwn 
Civil Engineering Colle~e, Boorkee. 

h. Appointed by H. M.'I b c r e t q  of state for India a r m  
Bore~ter. 



FOMI~ Division8 and Sub- 
Divisions. 

Forert Surrejs 

ed For- 05cern in charm (Supe- 
rior Bt&.) 

Mr. D. Brandis, p l ~ . ~ . ,  
Inspector-Geue r a l o f 
Foriats 

Mr. J. S. Cjb'rnble. rr.;:: 
Asst. to the h i r , - ~ n l :  
of Poredta .,. 

Mr. A. Smythies, B.A., 

rest8 (on apecial duty) 
Cantnin F. Bn~ley, B.s., 

Supdti of Foropt Bur- 
veys, Conaerrator and 
Director of the Forest 
Scl10ol ... ... 

Mr. W. E. Rejnolds, Asst. 
Conserrntor of Foreate, 
and Depy. Supdt. of 
Foreat Surveya 

Mr. E. F. LitchOeld. obi: 
Aast. Conservator of Fo- 
rests ... ... 

Mr. H. Q. Young, Offg. 
S11b-Asst. Con8ervator of 
Foreeta 

Mr. J. C. ~ u r r a ~ ,  Offp. 
Rub-Bast. Conaerratorof ... I 

BENGAL. 

Direction... ... 
050e ... ,.. 

... I. Dsjwling DivLion 

Qnmphar Range ... 
... 2. T m t a  Divirion 

8. Kurmeong ,, ,.. 
4. Jalpaiguri ,, ... 
6. Buxa ,, ... 

... 6. Palamow ,, 

Foreata ... 
TOT- ::: 

Mr. W. Bol~lioh, ph.~ . ,  
Conservator ... 

Mr. R. N. Anetruther, Aa- 
sistant Consewntor ... 

Mr. J. C. McDonell, Depy. 
Conservator 

Mr. L. Q. Smith, Offg. Sub- 
*-. 

Asst. Conservator ... 
Mr. E. Puchs, Areiltant 

Conservator 
Mr. F. B. Manaon, ds;;. 

Conservator 
Mr. H. R. Ring, Offg. A,; 

Conservator ... 
Mr. G. A. Hioberdson, b- 

r~ t . nn t  Co~~wrvator 
Mr. W. Jsoob, Depy. 

eervator ... ... 

--I-& 
...... 
...... 

I 16,660 

36,480 

49,920 

97,280 

160,OOO 

138,240 

...... 

...... 

...... 

...... 
,..... 

8 

...... 

...... 



DIETRIBUTION LIST OF OFPICEXE. 809 

fittibution Lid of O f i ~ r e  under tlie Government of India.- 
(Continued.) 

Pored Divimion~ and Sub- 
Diviaionh 

BENU-(Contiused ) 

1. Sanderbuxu Diriion ... 
8. Chittyong . . . . .  

CoxB-Sub-Divi~ion 

fkzkibigh Divirion .. 

8. W. PROVINCES AND 
OGDE. 

CEUTRAL CIBCLP. 

Dirrction ... ... 
O@ce ... ... 

1. Gumaun Dirision ... 

... 8. Banikhet ,, 

Plantation and Bur- 
wriea ... ... 

8. Naini Tal Division ... 
4 (farhwal ,, ... 

Valuation Surveys ... 

6. Bhngirathi Diririon .. 
6.Jhansi ,, "a 

7. Lnlitpur ,, ... 
8. Blj~~or 1s .. 

OfUcen in charge (Supe- 
rior Stnff.) 

Mr. ff. W. Strettall, Depy. 
Conmrvator 

Mr. E. Q. Chester, As2 
Conservntor 

Mr. W. M. Green, off;. 
S~ih.Aaat. Conwrvator... 

No Otacer ... ... 
TOTAL Bmear, ... 

. Mr. Q. Cln' Conlewntor 
Mr. J M. %midwood, An- 

... siatant Conaerrntor 
Captnin J. E. Campbell. 

Drpt~t,y Co~laervlltor (on 
leave) ... 
puty Conservator, 3rd 

Mr. A. R. Grant, Offg. D'i: 
grade, in temporary 
cl~nrge ... ... 

Mr. W. R. J. Brcreton, 
Offg. Deputy Conserva- 
tor, 2nd grade ... 

Mr. W. Craw, Superinten- 
dent ... ... 

Mr. J. M Braidwood, As- 
sistant Conservotor 

Mr. A. R Qmnt, 0ia: 
Depy. Consorvator, 3rd 
g r d e  ... ... 

Mr. E. P. Dnnsey, OEg. 
dust. Conservator, 1st 

... grnde (on leave) 
Mr. 0. Oreig, h a t .  Con- 

wrvntor ... ... ... ... ... ... ... ... ... ... ... 
TOTAL CRXTBAL C I B ~ . , .  

Area of Re- 
Iervo, in 

Ccra 

1 , 0 1 1 , 8 ~  

I a6,i,8oo 

320,000 
-- 

2,195,200 
or 3,450 aq. 

- 

...... 

...... 
1 

I 
) 430,080 

I 
J 
\ 

} 4%880 

I 
J 

24,320 
7 } 35','- 

Lensed F o m t s  
23.fis0 
92.800 

1 65,680 --- 
1,026,660 

A m  of 

f7EE 
eats in 
qnam 
mil-. 

...... 
S,IOO 

...... - 
6,108 

mil-. 

...... 

...... 

...... 

...... 

...... 

...... 

...... ...... ...... 
...... 



llirlrilrction Liet of O&rs under the tlooernmnt of India.- 
(Continued.) 

Aren of 
Protect- 
ed For- 
eats in 
rqllare 
nlilee. 

Direction ... ... 

ocrer. 

Fore~t Diriaions and Sab- 
Diricio~~s. 

11.-Deota Bange ... 

O5oera in cl,awe (Sups- 
rior Stuff.) 

... 111.-Deogar Range 

IT.-Bswar Range ... 
V.-Kmmba Knnge. 

TI.-L ~kttndi Range .. ... Vl I.-Ueobnn Range 

VII1.-Kalai a n g e  ... 

Bahrsm~l~Lt Drpbt ... ... Buhraich l)ivie~olt 

Gouda do. ... 
Gorakhpur do. ... 
Bareilly do. ... 

Captain F. Bailey, B.x., 
Conserrator md Direc- 
tor, Forest School 

Mr. I. E. O'Oallaghan, De- 
puty Couserraror 

I 

Mr. C. Bagahawe, Deputy 
Conservator ... 

... 
171,498 

Major H. C. T. JarreU, 
v. c., DopuLy Cooaer- ... 189,299 

Mr. L. A. W. Rind, Offp. 
dust. Consorvator, l o t  
grade ... ... In charge of Forester 

e 

Captoin E. 8. Wood, Coo- 
serrator ... ... I ... 

7,188 
,., 

Do. do. ... 
Do. do. ... 
Do. do. ... 

Mr. 0. Bapeltawe, Deputy 
Cor~servator ... 

In  oharge of Forester ... 
... TOTAL BOEOOL C~BCLE 

Mr. B. S. Dodswortlr. 1 \ 

41 365 
19,081 
7,729 

8,788 
18,267 -- 

463,203 -- 

Sub-hat. Collaervntor.. 

&: s. E. Wilmot, Let. 
Conserrntor 

Mr. B. A. Rebrch, 08;: 
Bub-Baet. Conservotor ... 

Mr. W. G. Allan, Deputy 
Connervator ... 
a , .  ... 

None till 
the r~gn- 
mt t ing  
SPP'-. 



(Continued.) 

Area of 
Protrot- 
ed Por- 
erta in 
rquare 
t~lilea. 

PUJJAB. 

Area of Re- 
Knra 

M C m .  

F m s t  Diritions .ad Sub- 
Divbiona. 

OEM ... 
On c.+l duty 

1. W e j  Division . . 

OIlican in ehnrgr (zupe- 
rior Stuff.) 

8. B w  ditto 

Kulu Sub-Diriaion .., 
3. Bari Diruion ... 

Lower Bsri  Sub-Dim. 

4. Chenab Division ..( 

Lower Chenab Sub-Di, 
virion ... .., 

6. Jhekm Divbion ... 
Lower Jhelsm 8ubDi.  

riaion ... .., 
O n  mpecinl duty ' .., 

6. Ebwulpindi Dirision ... 

7. Fuel Eemrve Southern 
Dirkion ... 

9. Plantation Dirimion .., 
Lahore &khe Circle ... 

Mr. B. 8. Bden-Powell, 
c a .  Conmwntor of P o r  
0418 . . . ' Ditto. 

1 Air. C. F. Amey, Deputy 
Cotiservntor 

1 Mr. C. E. Fendall, of&: 
1 h a t .  C o ~ ~ m a t o r .  ... 
1 Lieat.-Col. W. Stenhoure, 

De uty Consrrvator ... 
, Mr $. 8. M r k y ,  Am$. 

Conwtnstor 
Mr. B. Hrowne, I)epu& 

Conremator 
Mr. P. 0. Lrrnarchand, 

! 
Aart. Conservator 

Comerrator 
Mr. B. H. M. Ellis, 1 

... 
Mr. 0. F. Bomdter, Offg. 1 

Sub-Awt. Conlsrvator 
Mr. E. Sparling, Deputy 1 

Comervator 1 I I 
Mr. E. Forreat, Ant. Con. 

servstor ... 
Mr. F. d'A. Vinornt, A ~ L  

Oonservator 
Mr. C. F. Elliott, dr;'k 

Comerrator ... 
Mr. W. Bhakerpesr, ht. 

Uoorervator ... 

Conservator 
Mr. A. N. Reother, off;. 
Sub- Asmt. Conservator.. . 

Mr. O. Q. Minnken, h t .  
Convnator 

Mr. E. A. Down, 0a;. 
h t .  Cou~rvator ... 
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Distribution List of Oficers under the Government of India.- 
(Continued.) 

CEhTRAL PROVIXCES. 

Direction ... ... 
Office ... ... 

... 1 Mandla Division 

Mandla Sub-Division.. . 
2. Jubbulpore Divbion ... 
3. Honhangabad Diviaion 

... 4. Bet61 Division 

6. Nimar Dilision ... 
ghlibheet Sub-Division 

Forest Division8 and Sub- 
Divuioor. 

6. Clianda Division ... 
Ahiri Sub-Divimion ... 
Do. on special duty ... 

7. Seoni Division ... 
Korai Sub-Division ... 

8. Chhindwam Divieion.. 

Q. Saugor Division ... 

O5cem in cllaree (Sups- 
rior Staff.) 

... 10. Ragpiir Divisiop 

Area of Be- 
erren in 
acres. 

... 11. Bhandara Division 

... 12. Wardha Divisior~ ... 13. BuloghBt Diviaion 

... 14. Damoh Diviaion 
15. Nmingprir Division ... ... 16. Halpdr Diviaion ... 17. BileayGr Diviaion 
18. Sambalplir Division ... 

Captain J. C. Doveton, 
Conrervlltor. 

Mr. E.D. M. Hooper, Aest. 
Conservator. 

Mr. H. Calthrop,Offg.bsst. 
Coneervator, in chnrge. 

Mr. T. G. B. Atkinson, 
Sub-Anst. Conservator. 

Mr. H. Caltllrop, OlTg. 
Asst. Conservator. 

Mr. W. P. Thomas, Aest. 
Consel-vutor. 

Mr. H. Leeda, Depy. Con- 
eerrator. 

Mr. E. E. Fernandec, Aest. 
conservator. 

Mr. J. E. L. Huddle~ton, 
Offg. Sub-bast. Oonrer- 
vator. 

Mr. B. H. E. Thompwu, 
Depy. Comervator; 

Mr. Q. F. Taylor, Offg. 
Sub-Awt. Conservator. 

Mr. H. Moore, h t .  Con- 
aervator. 

Mr. J. McKee, b s t  Coc- 
servator. 

Mr. B. C. Hioke, bast. Con- 
servator. 

Mr. E. Dobbn, Asst. Con- 
nervator. 

Mr. Q. H. Poster, Asst .  
Co~lwrvator. 

Mr. E .  D. M. Hooper, 
Aest. Conservator. 

The 1)epg. Commkioner.. 
Ditto ditto ... 
Ditto ditto ... 
Ditto ditto ... 
Ditto ditto ... 
Ditto d ~ t t d  ... 
Ditto ditto ... 
Ditto ditto ... 

Area of 
Proteot- 
ed For- 
est. in 
squan, 
milee. 

TOTALCX~T~ALPBOVINCB 1,631,202 16,953 
or 2,549 oq. mil-. 1--I-- 



DLtribution List o j  Oficera under the Government of India.- 
(Continued.) 

DirScns. 

BBITISH BUBMA. 

I b x ~ m w r r  CIBOLB. 

... Dirwtion ... 

... Demarcation St.8 

1. Moulmein Diviaion ... 
2. West Salween Division 

8. East, 8alween Dirtion.. 

4 knth TenrMerirn Di- 
vision. . 

5. Kndoe &venue Station 

m u  cum. 
... &eation ... 

Timber D@t and Agency 
Demarcation B t d  ... 
1. Bungoon Diviaion ... 
2. Thsmwaddy Divirion ... 
8. Pmme Division ... 
4 Western Diviaion ... 
6. Bittang Dirkion ... 

... 6, Shaegyeen Division 

us 

... 

246 

% 
4 
D 

... 
Z46 

milee. 

MnjorW.J.Seaton,~.~.c., 
Conrervator of Forestcl. 

Lieut.0.T. Binghnm,a.a.c., 
Amt. Coneerrator. 

Mr. M. J. Slym, Depy. 
Conlerrator. 

Mr. fl. B. Ward, Sub-An&. 
Oonserrator. 

Mr. 0. F. Nepean, An& 
Consswator. 

Mr. M. J. 81ym, Depy. 
Oonservator. 

Mr. I'. H. Aplin, ht. 
Conservator. 

T o ~ ~ T s n a s e m ~ x C m c ~ ~  

Hr. B. Bibbentrop, Con- 
wrvator. 

Mr. J. Allmark ... 
Mr. H. C. Hill, Offg. Depy. 

Con8ervator. 
Mr. P. J. Carter, Offg. 

Deli y. Conservator. 
Mr. 1C. P. Popert, Offg. 

De y. Conaervutor. 
Mr. 3. W. Oliver, Offg. 

Depy. Oonserrator. 
Mr. C. W. Palmer, Offg. 

Aut. Conservator. 
Mr. B. H. 0. Whittall, 

De y. Comervator. 
Mr. 5: PT isbet, Awt. Con- 

servator. 

TOTAL PEQU CIPCLX ... 
TOTAL BBITIBH B u m  ... 

] 

1 54,UK) 

i 
J ...... 

--- 
64,400 

--- 

...... 

...... ...... 
100,000 

142,136 

10&380 

...... 
9,260 

low 
--- 

365,966 --- 
420,366 

or 657 ~ q .  
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Distribution List of Oficers under the Government of India.- 
(Continued.) 

I I I Area of 

Forest Divisions and Sub- Omcers in rllaree (Supe- 
Divicions. / rior Stuff'.) 

MYSORE AND COORQ. 
Direct iou ... ... 

... 8. Bundidroog Division 

4. Ph te t ion r  ... 

6. Coorg Division , 

Capt. G. J. VanSomeren, 
Conservator of Forests. 

Mr. J. T. Jellicoe, Asat. 
Conaervator. 

Mr. E. P. Lovery, Appren. 
tice Asst. Co~leemator. 

Mr. I. Macpheraon, Depy. 
Oonservator. 

Mr. II. B. Anthony, Sub. 
best. Conservator. 

Mr. '1'. Abdul Karitn, Ap- 
prentice Asst. Coneervator 

Mr. D. E. Hutolli~la, h a t .  
Conmervutor. 

Mr. W. King, Asst. Con- 

Bub-best. Conaervntor. 
ASSAM. 

Dirrdion ... ... Mr. Q. Mnnn, Depy. Con- 
aervator. 

1. Khsi  Hilla District ... Mr. Q. Mann, Depy. Cotl- 

wrvntor. 

... TOTAL MYBORE 

Mr. F. B. Dickineon, h t .  
Conaerrntor. 

Mr. M. Muttannab,Appren- 
tice Ant. Conservator. 

2. &uhW DirLiotl . .  1 <:??Mein, Amt. Con- I 
aervator. 

3. Tezpur do. ... &boo Jay Nuruin Dun, 
Gorear Ranrer. 

4. QolaghBe do. ... Mr. H. B. Cundon, h a t .  
Coneervator. 

6. Ooalpsra do. ... Mr. W. B. Fisher, B. A., 
Asst. Conservntor. 

Mr. D. P. Copelz~nd, Offg. 
Sub-hat. Conaervstor. 

6. Caohar do. ... The Assistant Commissioner 
7. l ibaknr do. ... Mr. W. E. D'Arcy, Aset. 

Conrerrator. - 
TOTAL Aesavr ... 

--- 
282,966 

or 4&2 ~ q .  -- 
189.166 

or 295 rq. 

- 

93 
miles. -.- 

25 
miles. 

2 



Dirtributwn L b t  of Oficers under the Government of India.- 
(Concluded.! 

Area of 

yp":: 
erte in 
sq- 
miler. 

156 

866 
mil-. 

For& Diririonr and Sub- 
Dirieionr 

HYDEBABAD ANION- 
ED DISTPICTS. 

Dinction ... ... 
1. Rortharn Division ... 
Wgh& Sub-Diriaion ... 
b t i  ditto ... 
2. Southern Division ... 

OfEoera in charge (Supe- 
rior Staff.) 

Mr. A. T. DrJldde, Depy. 
Comerrator of Borests. 

Mr. A. 11. Drydale, Depy. 
Conmistor of Bomb. 

Mr. J. Balhtyne, Aut. 
Coxuenntor of Borests. 

Mr. I. Btawart, Olg. A u t .  
Conutrrstor of Forests. 

Mr. O. F. Prerost, Aut  
Co~usrvator of F o m k  

TOTAL HYDXBABAD ... 

Arm of Re- 
wrrer in 

B(Rda. 

) 

I 
1 1 545~E0 

I 
J 

351,560 

--- 
897,280 

or 1,402 q. 
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By 0. Greig, Esq., Co~srtratm of F m t s ,  Central Oircb, 

I A'. W. P., dated Februay Brd, 1878.) 

TEE Bdnda forests are confined to the three southern parghnaa 
1 Badawa, Tirohan, and TMn, the bulk of them being in 
irohan; they contain a variety of trees and shrubs (see 

nd they are 
type : the 

d on lo 
plateai 

rocky h 

(~Gtha), 

11s of 
the d 

the 
ides 

recipitow walls of rock (bri) from 50 to 300 feet high, 
od then a more or lees gradual dope to the valleys. 
The plateaus are, ae a rule, fairly level, bat eome are undula- 

,ng and on some are distinct little hills; most of them are 
,tally uncultivated, but on a few there are villages: for 
letance, Panwari, Lakhanpur, Kulmar Parasin, Chaori, and 
ktjowan. With the exception of Kulmar Paraein, these we 
mall poor villages, inhabited principally by Gonds and Kolis, 
rho live in temporary hovels with thatched roofs, and have 
constant struggle with nature, in the shape of poor soil, pigs, 

honkeye, and nil& to save sufficient of their wretched crops 
keep themselves from starvation. These plateaux are gener- 

Uy fairly well covered with dawa, shkj, sandan (or tinsa), 
hair, saj, tendu, achar, ealie, t c .  
The precipiqs flanhing the plateaux are very extraordinary 

'I 

and picturesque; the huge blocks of rock piled one above 

F the other in all -sorts of grotesque shapes and positions give 
them the appearance of enormom masonry fortifications in 
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ruins ; various kinds of ficus grow along the tops of the " ari," 
their roots shooting through crevices of the rocks and hanging 
down the face of the precipices like so many ropes. The base 
of the " ari," being cool and moist, is generally well clothed 
with fine treea of many kinds and a few bamboos, with here and 
there dense thicketa of the luge-leaved creepers, mahwail and 
badrssin, climbing over huge maesee of fallen rock, and 
forming quiet retreats for a few aambar and an occasional 
tiger after their nightly rambles. The only places I obsetred 
the reoni (Mallotusphillippinensis) were in cool moiat spots a t  
the foot of the " ari." 

The slopes are almost invariably s u c k o n e  of terraces and 
slopes sparsely covered with inferior forests of khair, katber, 
dawa, kc., which are much injured by lopping for cattle and 
goats ; lower down in the basins the forest improves, and the 
valleys are generally well covered with all the moet nseful 
kinds of timber trees. 

As may be seen by the map, the railway from Allahabad to 
Jubbulpore runs right through the main portion of the 
follesta. About 13 or 14 years ago, an enormous amount of 
wood waa used in the construction of this line; the foreate 
within ten miles or more of the line appear to have been clean 
swept of every tree except mahna, and although a coppice of 
about ten feet high has since sprung up, it is easy to see how 
the forest has deteriorated. Fim have deetroyed many of 
the stools of the better kinds of treee, their places being now 
oocupied by the hardy katber and jarber (Zitypke xycylopy~a and 
Jujtrba), and those that remain alive have been IW injured that 
their shoots are thin and sickly-looking. 

And this is what is still going on, more or less, in a11 but the 
more distant and inaccessible parts. A great deal of firewood 
is bought by contractors for brick-burning, ~ E C . ,  in Allahabad ; 
building timber is cut anywhere and everywhere it is required ; 
cowherds and goat-herds all carry axes and rnthlesal y hack 
down treea right and left; and then come the annual fires, 
which either kill the stools entirely, or so injure and weaken 
them that only a small proportion of their coppice shoots grow 
into useful timber. 
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Under sach treatment it is not surprising that the forests 
detsriorate ; by the end of summer all leaven and other vege- 
table matters have been burnt, and the ground left perfectly 
bare and as hard as a brick. The monsoon breaks with a 
heay downpour ; it taker many days to soften the ground 
odciently to allow the rain to soak in ae fmt aa it fallq and 
meanwhile the water is raehing off the hills in torrents, and 
carrying with i t  immense quantities of surfaoe eoil to the 
rivere below. 

Slowly, bat surely, doer thin go on year by y m ,  and if some 
precautionary measures are not taken, the whole of these 
forests must dinappear ; the bilb will become cra barren aa those 
about Moror and in parts of Jhansi, and then it will be almost 
impossible to re-clothe them. 

Be may be gathered from what ham been already written, the 
firat point to be attended to towards preventing the denudation 
of these hills is to pat a stop to jungle fires ; that ie absolutely 
essential, and without it no improvement can be expected. 
Keep fire8 out of theee forests for the next fifteen years, and 
the whole aspect of the country will be perfectly changed: 
the trees and grass will remain green until weU on into sum- 
mer ; a thick coatiug of vegetable mould will be formed, whioh 
will keep the ground cool and moist; the rain will the4 
percolate through the soil inatend of rushing off in torrents 
a ~ d  carrying soil with it ; the temperature of the neigbbour- 
hood will be lowered, and dry watercourew will. become running 
aprings of pure spring water. This is a pleasant prospect 
compared to the other, but it is not, I think, exaggerated. 

At the time of the laat settlement, the advantages of forest8 
were evidently not appreciated ; they were treated as so much 
waste land, and were divided off amongst the neighbouring 
villages, to be wed by the people without restriotion according 
to their own lights. The results of this are now very apparent, 
and as that settlement hae expired, and Government ie now at 
liberty to do as it pleases, thie is the very time to step 
in and prevent ruin. 

The revenue survey map of 1840-41 of the Banda district 
is eo utterly inaccurate regarding the waste lands that it is 
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imposeible to compute the area; but the Collector estimates 
it at about 250 square miles, abont 160 of which might be 

closed to the people without serious inconvenience to their 
agricnltnral or pastoral wants." 

Although it is impossible to say positively what that profit 
will be, I am inclined to think that, after a few yeare of pro- 
per management, not less than Rs. 8,000 to Rs. 10,000 a year 
may be expected ; and, as the quality of the timber improves 
and the trade increases, the profit would, of course, increase 
also. As far as I could learn, the annual exports now amount 
to some 64,000 maunds of firewood (say 30,000 by rail and 
the remainder to local marts) and about the same quantity 
of building timber. If the small royalty of (my) half an 
anna per mauud on firewood and one anna on timber waa 
enforced, this alone would amount to Rs. 6,000 ; and beaidea 
this, there would be a certain revenue from wood supplied to 
villagers who have no forest rights, and from bamboos and 
other minor produce. 

The mahua is the finest and most valuable tree in the 
district ; it seems to thrive on the very poorest eoil, and 
magnificent specimene are to be seen all over the county, 
but more especially near villages. The natives protect the 
mahua very carefully, and never allow s tree to be filled: its 
flowera form a staple article of food (and drink). 

The most valuable timber trees are those mentioned in 
paras. 13 and 17; there are others-such aa teak, dhaman, 
bija &I, &.-which are of more individual intrinsic value, 
but they are so scarce that they are hardly worthy of notice. 
Those that I have classed the most valuable" do not grow 
into large trees, aa we find them along the foot of the Hima- 
layas, but they gmw straight and clean, and fornieh excellent 
poles of from 6 to 15 feet in length. 



Name* 4f tree8 and ahruba. 

BEXARIU. Botrnioal name. B4nda vernacular name. Sub-Himalayan, North- 
fiovincers name. 

Tendu (ebony) ... ... ... Salie ... ... 
... Dbdman ... ... Ebair ... ... ... J4man ... 

Aonla ... ... .., ... Renja ... ... Dubein ... ... Dbawa .. 
Sagon (teak) ... ... 
Bdnr (bamboo) ... ... 
Mahua .,. ... 

... Mahw4l ... 
B61 (bael) .a. ... 
&ma1 (wtton tree) ... ... P a l b  ... ... ... Pilu .. ... 
Karaunda ... ... 
BahBr... ... ... 
Qdlar ... ... 
Shfrham ... ... 

Fruit much eaten. 
Y i e l l  a fragrant gum, used as inoenae in India, 

but not the olibanum of Europe. 

Wood yieldr cataohu. 
Soaroe ; a weful timber ; fruit edible. 
Exoellent wood ; h i t  edible. 
Bark and reed edible. 

Very plentiful ; exoellent building timber. 
Very rorroe. 
Not very plentiful. 
The f i n d  tree i n  the dirtriot; the flowen are 

much eaten by men and animals, and are dir- 
tilled into common oountry rpirit. 

The elephant creeper. 
Excellent wood ; the fruit ir an excellent d i -  

cine for dyrentery. 
Not lentiful. 
~ i e l &  " Bengal kino!' 
Bark ured for roper and matchlook f w .  
Common ; fruit makea a good p m r v e .  
Wood inferior. 
Woods used in wella ; durable under water. 
Very acaroa 

... Tendu ... ... ... Not found 

... ... DMman ... Khair ... ... ... J4man ... ... Aonla ... ... Not found ... Ditto ... ... Bakli ... ... Not found ... ... Bbns ... ... ... M a h u  .#. 

... MBljan ... ... ... BB1 ... 

... Bema1 ... ... Dhkk ... ... ... Khumbi ... Karaunda .#. ... Bah6ra ... ... ffilar ... 
Sieeu ... ... 

... Diorpyrbtl Yelanoxylon ... Boswellia thurifers 

a re r ia  veatita ... ... Aonoia Catachu ... Engenia Jambolana ... Pbyllanthue Emblioa ... Acacia lencophloea .., 
Dalberkia paniculata ... Anogeiesue latifolia 

... ... Tectona mndir ... ~ e n d a m u r  t o t  ... ... B m i a  latifolia 

... ... Bauhinia Vahlii ... ... Bgle Narmelor 

... Bombax malabariaurn ... ... Butea frond- ... ... Careya arborea ... ... Carirsa Carandas ... Terminaliabellerica... ... ... Ficw glomerata ... Dalbergialisoo ... 



Imli (tamarind) 
Rims ... 
Tinsa or 84ndd" 
Jamraesi or Mamri 
Jamalgot. ... 
An 'an ... 
~ d a r  or Chiroqji 
H d d ~  as. 

m 

Kaim ... ... 
Bija SPl ... 
Kusam ... 
R o s a  ... 
Siij ... ... 
Gotaha ... 

Sob-Himalayan, North- Banda vernacqlar name. Wat Provinoes, name. Botanicel name. 

Sh6j ... 
Seina ... 
Ptiper ... ... Ex" ... 
Gabdi ... 
Xarhir ... 
Knlu ... 
Qurja ... 

w 
RBYAEKS. ?a 

Imli ... 
Sirraa ... 
86ndan ... 
Not known ... 

Ditto ... 
Not found ... 
Katbhilawa ... 
Haldn ... 
Kaim ... 
Bija 841 ... 
Qosem ... 
Anjani ... 
Sein ... 
Katber .(I 
BCr .*. 

Dhonra ... 
Amaltem ... 
PBpai ... 
Not fonnd ... 
Dudhi ... 
Kumbi ... ... Thanella ... Not found 
Kharpat ,.. 

... Tamarindus indica ... ... Albizzia Lebbek ... ... Ougeiaia dalbergioides 
E l d e n d r o n  h b u r a h i i  
Croton Tiglinm ,- ... 
Hardwickla binnta ... ... 
Buchanania latifolia ... 
Nanclea cordifolia ... ... 

... Nanclea psrviflora ... 
Pterooerpne Mamupiurn ... 
Bohleichera trijuga ... mu 

Terminalia Arjuns 
Terminalin tomentoea ... 
Ziiyphas xylopyra ... ... 

Lagmtriimia parviflora ... ... Caeeia Fistula ... 
~ o ; ~ o ~ g l a b r a  ... ... ... ... 
Wri htia tomentoas ... 
~ochospermnm ~ o w y p i u m  ... 
Qardenia tnrgida ... ... 
Stercnlia nrena ... ... 
Qaroga pinnak ... ... 

Not common. 
Not common. 

Fairly aommon ; excellent wood. 
An excellent timber and fairly plentifnl. 
Very scarce; y~elda the oroton oil of wmmeroe. 
A fine tree ; eosrae. 
Fruit much orized. II 

A 1 e tree; not very plentiful ; yields good 
3 u l  timber. 

Very similar to the above. I 
b 

Very soarce ; excellent timber. x 
Useful for sugar and oil-mills. b 

b 

Fairly plentiful ; excellent timber. 8 
&it need an a black dye for leather; leaves ti mnoh liked by oattle. s h i t  forms a staple article of food ; leaves and . 

frnit much l i e d  by animals ; an exceedingly 
usefnl bosh. 

Excellent timber and plentiful. 
Good timber, but scarce. 
A large tree ; wood inferior. 
Of no rpaoial uae. 
A fine grained wood ; need in turning. 
Of no special nse ; wood mfb nnd light. 
Common, but doee not grow to an7 size. 
Wood soft and light. 
Yields the gum " katila ;" not valued. 



THC BANDA POBElTl. 



Qe sate of 6wobtb of $a[. 
Eztract from pp. 35, 36 of the " Manual of Indian Tim6eir." 

THE wood of the SB1 tree has concentric rings, which me a t  
present assume to correspond to one year's growth. There 
are a few cases on record in which the wood of young treee 
(up to 16 yeare) haa been found to have a number of ringa 
corresponding to the age of the tree. But s a c i e n t  proof to 
support the assumption has not yet been collected. Assuming, 
however, that the concentric rings are annual, the following 
information ie available regarding the rate of growth of SB1:- 

In  1873, Mr. Fisher examined 80 SB1 trees in the Pantan 
Reserve, Kamnip district, Assam: 6 trees of 6 feet in girth 
had, on an average, 10 r i n p  per inch of radius ; 20 treea of 
4 feet 6 inches girth had an average of 9.7 rings per inch ; 
and 15 trees of 8 feet girth had 11 rings per inch. The rings 
were counted on lengths of d u e ,  from the centre, of 2.86, 
5.73, 8.6 and 11.6 inchee respectively, corresponding to a girth 
of wood only of 18, 36,54 and 72 inches. 

I n  1874 he examined 32 treea in the Balipara Reserve, 
Darrang district, Assam: 10 trees of 1 foot 6 inches girth 
gave an average of 38 rings, or 13 rings per inch of radius ; 
10 treea of 3 feet girth gave 61  rings, or 10.6 rings per inch 
of radius ; 10 trees of 4 feet 6 inches girth gave 92 rings, or  
10.7 rings per inch ; 1 tree of 5 feet 7 inches girth gave 110 
rings, or 10.3 rings per inch ; and 1 tree of 6 feet girth gave 
122 rings, or 10.6 rings par inch of radius. 

In  1876 he examined 20 trees in the Sidli forests, Qo81para 
district, Assam: 8 trees of 4 feet 6 inchee girth gave an avar- 
age of 89 rings, or 10.3 rings per inch of radiw ; and 17 trees 
of 3 feet girth gave 50 rings, or 8.8 rings per inch of radium. 
The rings were counted in the name manner aa in 1873. 

In  1876 he examined 11 trees in the same forests : 4 trees 
of 4 feet 6 inches girth gave 76 rings, or 8.8 rings per inch 
of radius ; 7 trees of 3 feet girth gave 61  rings, or 8.8 ring.8 per 
inch. 

I n  1877 he examined 17 trees in the same forests : 1 tree 
6 feet in girth gave 103 rings, or 9 rings per inch of radius; 



2 tree 4 feet 6 indm in girth gave 96 ringr, or 11 rhga per 
inch d d i m ;  18 treua of 8 feet in girth gave 61.5 ringr, or 
8.9 rings per inah d d i m ;  and 2 treua of 1 foot 6 inchem 
girth gam 26 ringa, or 9.1 rinp, per inah. 

The riugr wers cmntiid in the uppe manner in srcb 
The m d t  of the drtded counting of the ringa mu u 
fouows :- 

On an average the number of rings per inch of radius is 10, 
and it will be noticed that the annual incremente are exceed- 
ingly uniform. A tm grows :- 

up to 18 inches girth (wood only) in 80 yeam. 
from 18 to 86 ,, ,, 9 )  in 26 ,, 

36 to 64 ,a ,, a¶ in27 ,, 
,, 64 to 7% ,, ,, 19 inZ9 ,, 

In  the Opdh formb a different rerult hu been ahtpind. 

When the h t  proposals were made in 1868 to regulate the 
working of the foreats of the Kheri division, the following wu - 

ruumed as the mean rate of growth :- 
Uirth 18 inchm, age 16 y ean. 

r ,  64 ,, ,a 50 ,# 

8,  7 JJ , 80 ,, 
Subequent data seeming to indicate a m e a h a t  slower rate, 

it was ertimated in 1868, in d e r  to nettle the number of 
to be cut over in 1868 and 1869, that a girth of 54 inchen 
would be attained in 65 yeam, d a girth of 72 inches in 96 
Y-• 

r 1 
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I n  September 1869, Mr. Forrest examined 50 loge cut in t h e  
Newal Khar sub-division of the Eheri forests ; these logs had 
a mean girth of 5 feet 3 inches, and gave on an average 4-79 
rings per inch of radius. Again in 1877 a S4l tree, about 16 
or 17 years old, waa examined by Captain Wood, and at 1 foot 
from the base, where the girth was 1 foot 10 inchee, it was 
found that an inch of radiue contained 4.80 rings. Thus, 
supposing we take 5 rings to the inch ss indicating the average 
rate of growth, the trees examined in Oudh would have attain- 
ed a girth of 6 feet in 57 yeara, which, it will be wen, is about 
one-half the time which the trees examined by Mr. Firher in 
the D6am required to attain the same size. 

In  the Central Provinces the counting of rings baa given 
a mean between Bengal and Oudh. I n  1867, Captain Douglas 
examined 13 stumps in the Bijeragogarh foreats ; their mean. 
girth at 17 inchea from the ground was 5 feet 3 inchea, and the 
average number of rings per inch of radins waa 6.5, In 1874, 
Mr. Fernandez examined a single stump in the aame brats,  
and 7.2 rings were counted per inch of radius. The mean of 
the results of these counting is 6.85 r i n g  per inch, which 
would place the age of a tree 6 feet in girth at 78 years. 
Subsequent observations in the Banjar Valley forest, Mandk 
district, give a mean of 5 to 8 rings per inch, and tend to con- 
firm this rate of growth. 

The following cultivated trees of known age were measured 
by Mr. Brandis in 1863 : 

Saharanpur, and Eastern Jumna Canal 13 years, girth 27 
inches (average of 33 trees). 

Ditto ditto 80 years, girth &# 

Ditto ditto 36 years, girth 794 
inches. 

Calcutta 25 yeam, girth 69 inches (one tree). 

h . - W e  lure rinted thb u rn eontinrution of the Msmo. on To&, 
Dr. Bmndie, ublirh3 in our luL number; and in the hope that our redm w!6 
obliga u wid any further data t&t they ma, --Editor. - 



Qt Qwaldns anb i ts inbtlstriaI aggIiration. 
TEE Indian reader may almost be weary of papem on Eucalyp- 

tw. We have had many ; some of them good, some of them in- 
diierent, some of them exaggerated and incredible ; neverthe- 
leas the subject ir one of real importance, so that no really 
d n a b l e  contribution to its literature ought to be overlooked. 
And the paper which follows is an abstract of a paper written 
by ?if. Faux MABTIN, a French engineer, in the A d e r  dm 
Ponir et Chaw8Bu for October 1877, and is certainly an im- 
portant contribution to our knowledge. 

I t  oontains no much that is of little we in India that I deter- 
mined to preaent an abstract rather than a complete translation. 

The difficulty in France is to find a species robust enough to 
stand cold. With M the want is a species that will stand heat 
and dronght. And the difficulty is to get accurakly-named 
species. 

It is now perfectly well known that while A globulw snc- 
ceeds in the middle rangen (aa regards elevation) of our Hima- 
laya, i t  will not grow in the plains. I t  is also known that E. 
teainifma grows freely in the plains as r rule. 

What other species really succeed is still doubtful. 
Hence the extreme importance of very carefully keeping the 

namer of the species. 
I t  is nnfortnnately too common to read in reporta of District 

and Canal Arboriculture, that "the Eucalyptur sown this year . 
sncceeded," and so forth. All the while it is not said which of the 
160 species is meant I Should any one kind really show good 
growth, we have no meansof identifying it for further cultivation, 
and can only wait till a specimen flowers, when i t  can with 
certainty be identified. 

In this way E. tereticornir has been identified as succeeding 
well at Abbottabad, and no doubt at other places, not actually 
in the hills, but still raised above the plains and the great heat 
which they have to bear. 

B. H. B.-P. 

Although the Eucalyplue has been cultivated in Algeria on 
the large scale with complete success, its cultivation in France 
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has hardly extended b o n d  plantations for ornament. Nnmer- 
o w  memoir8 have been published with the object of attracting the 
attention of agriculturists and foresters, but ae yet no one ham 
thought seriously ,of making the attempt to derive the profit 
which the growth of this species on the large ecale would 
secure.* I t  is, indeed, now more than fifteen years that the 
species waa fist planted on the Mediterranean littoral, still the 
stage of experiment hoe not been accomplished, and it is now 
time to go further, at leaat in giving those experiments a wider 
scope. M. Martin has already made a considerable anmber of 
plantations in Provence, and is thua able to offer the resulta of 
his experience, especially in  its herring on the utility of the 
speciee to the engineer. 

Until lately the attempts in France were limitedto the intro- 
duction of the one species, B. ~ b b u k u ,  but this species doea 
not quite present the necessary hardy qualities. This again 
h a  given rise to the idea that Eucalypfw culture must alwap 
remain a speciality of Algeria, of Corsica, and of that part of the 
littoral which corresponds to the region of the oiange tree. 
I n  that case the subject would have only a limited interest. 

We must, however, take into account the resources which a 
process of acclimatization ha8 at command, and also remember 
that some of the epecim are less sensitive to cold.? 

The term ' acclimatisationJ haa been criticized on the ground 
that it is not possible so to vary the natural qualities of a a p e  
cies, as to make it take kindly to a climate different to that in 
Ghich it grows naturally. 

I t  is true, indeed, that we cannot modify the essential 
nature of a vegetable species, fixed in the soil and exposed 
passively to the effecta of the weather, in the same manner 
sa we can that of animale by judicious aeleotion and breed- 
ing between individnals of - exceptional hardineee whom 
qualities may thus he developed and become hereditary. 
On the other hand, it is a fact of experience that the continu- 
ed action of a lower temperature, rendering leas rapid the move- 

M. Martin ad& that the Engbh-. pMtical people-lure ailed the he, " Thr 
Dimond of the Bomt." 

t With ns, of mane, the m b h  i~ b get ~peoia,  in theuuelrw durblw, which 
ue not -itin to M,-B, B. 
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m a t  of the rap and retarding the vegetative power at critical 
w m ,  may in time render the tiswee better able to m i s t  
cold. S o  that plants, if t h q  cannot exectly be acclimatized, 
may at I& be naturalised. This process may also be aided in 
the way of natural selection, by the creation of local varieties 
from successive sowings. Plank grown h m  the seed of E. 
g lobuku  originally imported from Africa and established a t  
Mentone and Nice, haw at Mamillea resisted a cold of -60 
centigrade (= 280 F.) These were hardier than plants grown 
directly from A d a n  wed which could hardly bear a temper- 
atnm of -4O. The h a l y p t w  has certainly acquired the stamp 
of a natura l id  tree in fulfilling the condition that i t  can spout* 
neonsly reproduce ibelf, successive seedling growths. 
But the genm Euealypiw contains more than 160 species, of 

which about two-thirds have been tried either in Algeria or in 
Provence, and within such wide limits aa can obtain epecies 
which will resist a cold of - lo0 and even - 1 eO. 

Engineere have special opportanitiea for encouraging the in- 
trodnctionof thew species and making them generally known 
by wing them for railway and mad-eide avenues, and plantations 
to which they are exoeptionally well adapted. 

When it ia recolleated that in France there in a demand for 
about 4 millione of sleeper8 annually, and that the demand for 
rood far exceeds the supply, i t  cannot be doubted that the 
aquiaition of a species which exceeds in rapidity of growth 
any indigenous tree, is in itself an advantage almost incalculable. 

The Eucalyptus globulw wae first noticed in 1792, by 
the botanist LabillardiBre ; he called i t  globulw, from the form 
of the seed capales. I t  wae not till 1854, M. Ramel, a French- 
man travelling in Australia, procured some seed,which wae sown 
at Paris in the spring, and had reached a height of abont 18 feet 
in the -me year. I n  1861 the species was introduced at 
Algiers, now it  may be counted by millions, and other spe&es 
alno were cultivated. 

Even in France, a good deal of progrew has been made. The 
whole region between Canna and Monaco is full of &uealypttrs, 
among the olives, and the Pinaster pinem. I t  resists well the 
violent winda of those localities. 
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The Eucalyptus belongs to the Myrtaccce : all the species have 
persistent leaves and are more or leas odoriferous. They poa- 
sees a remarkable faculty of absorption. A branch of Eu- 
calyptrcs, freshly cut and weighing 800 grarnmes and plunged 
in a vessel containing 48 litres of water, WM weighed in the 
evening and found to be 825 grarnmes, having absorbed in 10 
hours, 2.392 gramrnea (about 32 grains) of water, after allow- 
ing for the normal evaporation from the vessel.* 

The tree grows naturally in the valleys and moist slopes of 
wooded mountains from the Gulf of Apollo Bay to beyond Cape 
Wilson, and thence in occasional groups as far M the BuEalo 
Range. According to Labillardih it reaches to the colder 
elevations of the southern parts of Tasmania. Change of 
climate does not appear to diminish ita natural rapidity of 
growth. In the garden of Hamma, near Algiers, M. HARDI 
has eeen plants attain 18 feet in one season. Both in Algeria 
and in Provence there are specimens of 35 metres (about 
120 feet) high, and there is nothing to lead ns to doubt 
that they may attain to the height of 100 metres (330 feet) 
observed in some cases in Australia. 

It is not surprising that with such marvellons rapidity of 
growth as a fact, a certain amount of exaggeration h~ crept into 
popular accounts. But the following are actual meaaurementa : - 

In the original it M 8.888 with k. for "kilo." Thu mlut be a m u & - B .  P. 
t Both mpeaier hare been lopped threa tima, OM tbey mdd haw rached 

L o a r ~ m .  

Nice Mwaj Statimf ... 
D i b  ... 

On the line from ' h i l l c s  G 
Vintimillenear Vence-Qugnmf . . . 

b r e l  Oro~ing of the Vnr ... 
Ditto of Ia Bop  near Vintimille.. 
Railway Station of Bt. B . p b l  ... 
810~;f the ontting on line to ... ... ... 

80 meher. 
f All the p h t r  were h.om 40 to 60 millimetrer (! t0.W i n a h )  hi when hted 

out. and mm.pnb to an age of LO month WW u d e d  mC ~u h 
total rge. 

Known age. 

Ym. M o n h .  
18 10 
11 B 

8 0 
7 Q 
4 10 
8 11 

a 11 

Height. 

Metres. 
1P60 
l4QO 

8 9  
119 
860 
6-60 

7.0 

C i l c n m f m  
at 1 metre from 

the ground. 

, Metra. 
1-48 
1-20 

OM) 
0611 
0.37 
0.90 

oaa 
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A tree in a garden at St. Raphael, planted in well-worked 
and manured siliceous mil, i.e., grown with garden cultivation, 
attained in two yearn nine months a height of 8.60 metres. 

Unfortunately the introduction of the other speciea of 
Eucdypiw has been too recent to make i t  possible to give 
data for comparison of their growth with that of the blue 
gum. This rapidity of is strangely united with hard- 
nesr in the wood. This hardness increases sensibly with 
exposure to  the air, and is supposed to be, to some extent, 
accounted for by the coagulation of gum-resins in the woody 
tissue. These substances are contained in special cells distri- 
buted through the wood; they are exceedingly abundant in 
some species. 

I t  ie not, however, to be supposed that hard and strong 
timber is yielded by any but mature trees. 

Time must be given for the central concentric layem to lose 
their porosity by the force of the pressure caused by the 
growth of the outer layers; and M. MABTIN would put 
fifteen yearn as the least age at which such a reeult could be 
expected. Experiments made with acclimatized specimens, 
which of necessity have not reached this age, of course give 
rise to mistakes and to disappoint,ment. 

In  Australia excellent building timber, masts for shipping, 
and sleepers for railways are furnished by this species; but 
there, trees can be brought from the forest, which for a hundred 
yeamand more have been hardening their timber. . 

It ie said that the blue gum will not grow in the company 
of other trees. This appears to be true. M. COBDIZB notic- 
ed that when he filled up blanks in a plantation of Conifem 
with Eucalyptus (the plants in the group being 6 feet apart and 
between 6 and 6 feet high) the Eucalyptus grew, but with 
greater difficulty than elsewhere. 

M. LAYBEBT observed that the Eucalyptus roots seek a soil 
which i s  light at the surface, and that the roots of Conifers 
being more accnstomed to strike downwards did not interfere 
with the gum roots to the same extent ae other shrubs o r  
plants with superficial roots would. 

To this perhaps ia due the fact that a forest of blue 
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gum has no undergrowth. I t  is not due to the fact that 
the tree only gives a very slight shade. This quality m not 
without its nse, as herbaceous plants only oan aome np under 

cover of gum tree, and M) fo&t pasturage may be ob- 
tained without the riak of Le, which d r a y s  exirtr where 
them is a growth of brumhwood. 

It was alro supposed for a long time that the blue gum 
required siliceone soil, and mnld not grow on c a l m .  It 
was compared to the Cork-oak, which exhibib such m aversion 
to the latter that the growth abruptly ceases on reaching it, 
and thua marks clearly the geological change. Bat this com- 
parison is by no means trne ; the blue gum prospers on both 
soils. All that is wanted is a light and permeable soil ; m n  
sand is not unfavorable. The species might pomibly be uaed 
for planting on the ' dunen.'* 

Opinions differ as to the best method of twating the species 
in plantations--some desiring to attain greater hardinese by 
letting the planta do without much cultnre fmm the very firat ; 
either sow the seed in d u ,  or at least put out the planb, where 
they are destined to remain, while mere d i n g a .  Othem 
again object to this methodj and never plant oat the gum tree 
till it has a completely-formed woody stem. 

It would seem, on the whole, that the former plan is better 
where the soil is good and the oonditione of dimate not ex- 
treme, and the latter where there is a poor mil and an 
extreme climate. 

I n  Algeria, the lowinga are made in September and October ; 
in France, in March and April. 

The blue gum in ita firat youth hm a quadrangular &em, 
which becoma cylindrical as the tree grown up?  

I t  would seemthat the planting ont rho& not be mads 
before the stem commences to grow round, for the younger 
stems are much more sensitive to cold. 

Transplanting is best done in France in April, when tbe 

We lure not found t h t  W rufrifm exhibib a W e  to growing with otbar 
tna whiah it m o ~  out-kop. Both tb mpeeiea and dbsrr r e  believe to be lU 46.tr 
and B. marfi~tcr, hare tap or derosndin mob for lame 10 or 17 feet at I&. 
t h ourioua ohure o! l e d  in dm f L i k  to many red- ! b ~ ~ a q  pL.W 

h u  opporite urd mmile leave+ .her whioh they chrnga to altem~k, m brg W- 
a t a l b ,  and of . dIue%ent *loah) Ih.pe. 



vegetation is still retarded owing to the low temperature, but 
when there ia  no danger from frost. 

I n  hot dry climates, like the north of Africa, August seems 
a good month j then the sap is in repore at the close of the 
long drought of summer more completely than it is in Qrope 
i n  winter. I t  profits next by the oomprative coolness of 
September and by the rains of the autumn, while the winter 
h n d  cold enough to stop the growth. This season seems 
very much to resemble the epring of Australia itself. 

The Euctrlyptur, it hae been well established, cannot be re- 
produced by cuttings (bouturer), nor by layers, aud it does 
not send up root-sackera. 

I t  Peems to improve in facility of bearing removal, kc., as 
it geta acclimatised. I t  is aaid that in Portugal, where 
E.globulw is extensively grown, young plants are taken up 
md moved without earth about their roots, and that for con- 
siderable distancea, and in a very hot snmmer. 

The species coppices from the stem with great vigor. Some 
three-year old plants, about 20 feet high, planted along one of 
the public roads in France in 1866, were broken by a storm of 
the "mistralJ' (north-west) wind. They were cut down to 
the ground, and next year ehowed a perfect crown of shoots 
more than 6 feet long. 
Thin valuable property af reprodudion ia of p t  value in 

eountriee where forest firee are feared. Even if burned, the 
tree mould quickly recover by coppioing. I t  ia not, however, 
known np to what age the species retain this power.* 

58. MABTIN has next a aeries of remarks on the value 
of EucaZyptw plantations, whioh ate not applicable in 
India. 

But the Eollowing may be given for comparison :- 
One hectare (24 acres) is supposed to be planted or sown ; 

the tree8 beiag 1.80 metres (about 6 feet) apart, giving 3,025 
t r e a  to begin with :- 

Y. Mutin recornmen& E. r&Wu for lsntin~ dong the ed of 6re lines, 
and think. it would oppoae 0-1 y tha h i o n  of b-n fir coneq ivGh ue a1r.y. 
a much dreaded in reading a fire among mnifen. I8 doe. not, howevsr, give 
credit to any ~1peci3 non.influnmbility of the ,pekes; and I am rather inched 
b donht the utility tbe apeoh in Lhu respect. The r w u c  h v e a  ue very 
m&mmrble.-B. P. 

6 1 
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Runes. 
1st.-Thinning at three years old 1,210 stems, 

worth ... ... ... 1,210 
(leave8 trees at  3.60m. apart, or doable 

original distance.) 
2nd.-Thinning at six yeara old 514 stems,worth $!,570 

(leaves trees at  7.20m.sapart.) 
3rd.-Thinning at  nine yearn 231 stems, worth 6,930 

(leaving 231 trees at  14 metree apart,) 
valued at ., ... ... 6,930 

Total value in nine yeara ... 17,640 

Another valuation beginning with 1,000 trees to the heotare 
gives :- 

n4ncs. 

1st.-Thinning at five years 500, worth ... 600 
2nd.-Ditto at ten years 250, worth ... 1,313 
3rd.-Ditto at  fifteen yearn 125, worth ... 1,473 
&h.-Ditto at twenty years 60, worth ... 1,521 
6th.-Ditto at twenty-six yearn 60, worth ... 3,195 

Total ... 8,102 - 
The bark ie shed like that of the plane-tree, and is very 

valuable from the large quantity of tannin which it contains. 
Analysis shows 12 to 15 per cent., which is nearly double the 
yield of the bark of Q. Ilex, which $ells at 14 francs for 100 
kilogmmmea. 

The leaves and twigs of the blue gum yield on distillatior an 
essence which is an excellent solvent for copal, camphor, mas- 
tic, t c .  These essential oils also bum with a white flame 
without smell or rmoke. They have begun to be used in per- 
fumery also. 

An infusion made by treating the leaves with alcohol is 
said to gield a liquor which may supplant the deleterioue ' abain- 
the' so much in vogue. I ts  medicinal value is also great. In 
Algeria many fever patients have given up quinine in favor of 
the decoction of Eucalyptus. 
M. MABTIN assnres ur that the therapeutic value of the infn- 

nion has been thoroughly tested in France, and alludes to r 



work by Dr. Qimbert (Paris, 1875) on the subject, quoting 
m obarved case of cure of a chronic malarious fever acquired 
on the bank8 of the Danube. Quinine had been continually 
taken without effeot, and the fever was at laet treated with doses 
amounting to 20 drops of the alcoholic infusion daily. 

The leavea being thus valuable, the loppinga and prunings 
on the railway from Marseilles t o  Vintimille, sell for 25 to 
50 francs for 100 kilog. ch 

The value of acclimatized 4 cannot be overrated ; i t  pro- 
duces far more useful plants than freshly imported seed. I n  
order to be fully ripe the seed has to remain on the tree for 
two yean, counting from the date of flowering. 
M. MARTIN ham sold to the Italian Government seed grown 

between Nice and Mentone, at a price of 300 francs per kilog. 
The more general cultivation will of course lower the price, but 
thin is only to be desired. Every part of this tree is, therefore, 
of value. 
M. MAUTIN then turns to the usea which an epgineer will 

put the Eucalyptw to, on the various roads and other works he 
wirhea to plant. For roads and the elopes of embankmenta 
and cuttings the species is to be highly recommended, am the 
leaves are persistent, and thus superior to the plane, for 
instance, the leaves of which fall early do not e a d y  disinte- 
grate and choke small drain pipes, &c. The facility of growth by 
coppice renders it valuable for ~ lant ing  on embankments which 
hare to be conrolidated. Here the treea are cut back so as to 
have a maan of shoots. 

Eight thousand blne gums haye been planted between Mar- 
seilles and Vintimille, along the railways. In  Algeria this 
practice hae been adopted universally, and every railway may 
be dated by noting the age of the treea. 

A eection is next devoted to h e  value of the blne gum in 
rendering healthy swamps and malarioua localities. 

The author believes tbie to have been definitely established. 
Certainly several localities in Algeria afford very striking in- 
stance on the subject, and recent experiencee in France are 
rtill more remarkable. 

I t  is, however, little uae diacueeing the subject in  detail in 
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India, because i t  is quite certain that the blue gum will not 
grow at all in the plains of Northern India ; and in  the middle 
slopes of thb Himalaya, where i t  flourishes, there is compaka- 
tively little of such work & be done. 

It is said that the disinfecting and health-giving effects of 
Eucalyptus are not confined t o  the species globtrlus, but to 
rostrata, marginakz;resini&ra and obliqua. 

I t  is unfortunate that of these reuinifera alone is a 
certain succese in the plains. We have tecently h a d  
rostrata seed, and it is now hoped that we may be really 
sure of the speciep. We have succeeded remarkably well 
with trees called obliqua, but have no certainty t h a t  
the species is really this. 

We have still, however, to ascertain whether some species will 
not take readily, and without excessive care and cultivation to 
the plains. And the difficulty has been, that neither has the 
name of the species been preserved, nor. it must be confessed, 
has the nomenclature of seed received from Australia been uni- 
form or reliable. W e  are only now beginning to get correct 
nanies for the trees, as one after the other succeeda and p t o d u h  
flowers or fruit which can be sent to Kew for identification. 

The species Vary in size from a shrub to a giant tree ; they oc- 
cur in definite geographical and climatic distribution, and i t  ia 
perfectly certain that some species which will flourish in t h e  
'higher hills or to the'centre and east of the Himalaya, will 
not bear the climate of the more westerly hills, on the same 
range, at  the same elevation : that some species will suit olir  

'sub-montane and intra-montane valleys (eg., E. tereticmnia 
in Abbotabad), while others will flourish in the plains. 

!be ascertainment of rpecies accurately is the present presa- 
ing need of Indian Eucalyptus experiments. 

As regards the planting of dunes and littoral sands, t he  
genus is partial to well-divided and siliceous soits; but t he  
blue gum .is sensitive to @a-air, and can, therefore, only be 
employed-at a snitable distance inland. 

A species, called Mack butt', (E. penicifolio) answen 
perfectly in resisting the sea-air. I t  has a red fine-grained 
wood. This is a species foubd in Gippshnd. 
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As regards the uses of Eucalyptus timber, M. Martin has 
already given a useful caation about expecting much from trees 
which, however surprising the dimensions attuined in a few 
yean, cannot be expected to have had time to harden and 
consolidate their timber. 

Sleepers of trees of 8 and 10 yeam old, cut at Antibea 
in the garden of M. Thuret, were put down 011 the Marseille8 
Bailway in 1872, and gave m l t a  inferior to birch. 

At Algiers, indeed, M. Trottier exhibited in 1876 telegraph 
posts, which had been in nee for three years, but they were im- 
pregnated (injecth-what with L not stated). M. Martin say8 
that we have made in India a very interesting experiment, 
and have succeeded in doing away with the danger which arises 
to sleepers, beams of bridges, Cc., from white anta, by emiloy- 
ing the '' JBrraJ' or Australian Mahogany (E. m g i n a t a )  
ss sleepers. I rather think that an experiment was tried; 
and, though the white anta did not attack the sleepers, still 
the wood split, and otherwise failed to satisfy the authorities. 
We have heard no more for some years of the import of h a -  

lyptw sleepers. 
6. marginata has only very recently been introduced into 

Algeria, and tried in Prance. 
The value of some of the species in resisting the action 

of water, and of the teredo, &c., is well known. 
The size of timber obtained is quite in keeping with its 

adaptation to ship-buildiug and other works requiring timber 
of large dimensions. 

I n  1851, M. Raveret Watel states there was a plank sent 
t o  London not less than 47 metree (about 154 feet), 3-50 
metrae (nearly 12 feet) broad, and 8 centimetree (nearly 
4 inches) thick. 

A plank of 51 metres (nearly 170 feet) had been prepared 
at Hobart Town for the Exposition of 1865, but no ship 
a d d  be found able to take it iu. Instead of this a speci- 
men waa sent, consisting of a eection of another tree. This 
section was over 3 feet in diameter (more than 10 feet girth) 
when cut at a length of nearly 200 feet above the root ! The 
whole of this tree, which yielded a perfectly fabulous-number df 



planks, emdl beams, and other pieces of all sorts and sizes, 
realized in all Bt45-12, or over 2,000 rupees for the one tree I 

The paper concludes with a chapter on speciea most suited 
for introduction into France. 

I n  Algeria, the E. globulur succeeds in a great variety 
of climate. On the coast, the air is temperate and moist ; in 
the interior, dry and hot. At Constantine, the ancient capital 
of Numidia, on a plateau of 64tO metres elevation, the heat 
of the vertical sun is great, nevertheless there is both rain 
and snow. 

The mean temperature is 170 (centigrade=62O F.) ; various 
other places show temperaturea of 180, 20" and 12' (60°, 68O 
5a0 F.) In  all these climates E. glohlus succeeds, but i t  will 
not stand (eg., a t  Laghouat in Algeria) the sirocco winds. 

The species E. Gunii, his failed in France. 
E. cohcea ia a temperate species growing up to 5,000 feet 

in Tasmania. 
E. pncta la  is noted for the elasticity of its wood. 
E. cobsrsa (divereicolor) has succeeded wonderfully in Algiers, 

and aeema to be unusually handy. 
E. robwta, called " swamp mahogany," ia not successful. 
E. calophyllo has large, dude-giving leavsr, and is specially 

recommended ; i t  comes from Weetern Australia. 
E. coccifero has been noted as particularly well, resisting 

severe cold and violent winds. 

%IS large, gregarious tree, peculiar to Marocco, has only 
lately been brought to notice. I n  their " Journal of a tour in  
Marocco and the great Atlaa," Sir Joseph Hooker and Dr. Ball 
thus describe it :- 

"The Argan tree is in many respects the most remarkable plant 
of South Marocco, and i t  attracts the more attention as i t  is 
the only tree that commonly attains a large size, aud forms a 
conspicuoue feature of the landscape in the low country near 
the coast. I n  structure and propertie it is snearly allied 



to the tropical genus Sideroqlon (Iron-wood), but there 
is enongh of general resemblance, both in its mode of 
growth and i b  economic uses to the familiar olive tree 
of the Mediterranean region to make i t  the local repre- 
aentative of that plant. Its home is the mb-littoral zone of 
South-Western Marocco, where i t  is common between the 
riven Tensift and Sou.  A few scattered trees only are said to be 
found north of the Tenrift; but it seems to be not unfrequent 
in the hilly district between the #om and the river Oned Noun, 
making the total length of its area about 200 miles. Extending 
from near the c o a t  for a distance of thirty or forty miles in- 
hd, i t  is absolutely unknown elsewhere in the world. The trunk 
always dividee at  a height of eight or ten feet from the ground, 
and sends out numerous spreading nearly horieontal branches. 
The growth is apparently very slow, and the trees that attain a 
girth of twelve or fifteen feet are probably of great antiquity. 
The minor branches and young shoots are beset with stiff 
thick spines, and the leaves are like those of the olive in shape, 
but of a fuller green, somewhat paler on the under side. Unlike 
the olive, the wood is of extreme hardness, and seemingly 
indestructible by insects, a s  we saw no example of a hollow 
tmnk. The fruit, much like a large olivo in  appearance, but 
varying much in size and shape, is greedily devoured by goats, 
sheep, camels and cows, but refused by horses and mules ; its 
hard kernel furnishes the oil which replaces that of the olive 
in the cookery of South Marocco, and is so unpleasant to the 
unaccustomed palate of Europeans." 

Consul Drnmmond Hay, writing from Mogador, on the 
28th February 1878, mentions i t  in his report on the Trade 
and Commerce of Mogador for 1877, in the following extract, 
to which is added the correspondence between him and 
Dr. G. Birdwood on the subject of the ' Argan tree and the 
possibility of its introduction into India :- 

&tract from Conarl Drummond Hay'r Report, dated Pehuar~ 
28th) 1878. 

Considerable damage was done to the crops of 1877 by the 
locur~ta, whose appearance in this part of the country waa men- 
tioned in my report for 1876; but, as their devastating flight 



was limited only to a certain line of county, many provinctp 
escaped the scourge. The prospects for the harvest of 1878 
are at  present very unsatiafactory, 

Since the first raina in September, only three incher of rain 
have fallen in Mogador, and, it is reported, still less in Sws 
and the country lying between this port a nd Mlrocco. Cattle 
in the interiorare starving for want of grass, and can be 
bought in the market for the value of their skinr. I n  the 
neighbouring provinces of Haha and Shiedma the drought will 
be less felt, as they are thickly wooded, and the forests of Argan 
trees above all afford nouriel~ment, both for the natives and 
their docks, in times of ecarcitp. 

This remarkable tree grows only in those provinces and Sooa, 
and is utilized in the following ways :-In the first place, the 
pea~auts extract an oil from the nut, which is useful both for  
burning and cooking purposes. When the nuts ripen and fall 
off the trees, they are collected by the natives, who are aided 
in the harvest by their goats, These animals swallow t h e  
fruit for the rind, but, being unable to digest t l ~ e  nut, they 
throw i t  up again, and i t  is then added by their owners to the 
store for making the oil. 

For their private consumption, the peasants rarely make a 
lnrge quantity of oil a t  a time, but crack open a few handfuls 
of nuts with a stone; and, after toasting the kernels in an 

dish, grind them into dour. The oil is extrwt- 
ed by adding water in small quantities to the flour, which is 
stirred in a bowl. As the oil is being formed by thie procew, 
the dour hardens into a cake, which is finally squeezed, leanng 
the oil perfectly clear and fit for we. This kind of oil cakes 
then serves ae an excellent food for cattle, as also the dry r ind 
of the nut, which is generally given to them with the cake, 
forming together their principal and most nutritious food 
during the year, and proving invaluable to the natives in time 
of drought, for the Argan tree is very hardy, and a dry year 
hae little, if any, effect upon it. 

Even the empty husk of the nut, when broke;, is not 
thrown away by the peasant, but used as fuel. The beat 
charcoal is made from the. Argan tree, and the dry timber 



in excellent firewood. The goate feed also upon the leaves 

of the tree, and when browsing in the Argan Forest may 
be seen climbing amongst the trees, plucking and nibbling 
the nuts and leaves. 

Ymwrdnm by Dr. (3. Birdwood, C.8.1., dated Augwt 80tb 
1878. 

I had already made enquiries about the Argan tree, and have 
learned from Profeesor T. Dyer that i t  is the drgania Siderozy- 
lor of botanisb, one of the Sapotacea, an order to which many 
well-known Indian trees, both naturalized and indigenous, 
belong. 

The indigenom species in Bombay a m ~ h  ysophylhnr Roxhv- 
glrii, lr tursiphul ;" Sapota tomentoso, '' Koombul ;" Isonandto 
Condolkana, a tree of the same genus as the Guttapercha tree ; 
Bossier lotifolio, the celebrated Mowah, from the flowers of 
which Mowah spirit ia distilled, and from the seeds of which a 
large quantity of oil is obtained, used for making soap in the 
Kaira Zillah, and the wood of which is used fer the naves of 
wheels ; Mimwops Z@i, " Buckool ;I' and Mimwopr hexondra, 
GKurnee," the tough close-grained wood of which is used for 
making sugar mills. 

The introduced species are- Chy8ophyllum ponr$wn;s, from 
Jamaica ; Mocarphus aduliu from Otahei te ; Kauki from the 
Moluccas ; and dchraa Sapota, the Sapota plum of Soath Ame- 
rica, which haa become thoroughly natnralised in Westerll 
India, and yields a fine dessert fruit, the size and shape of a 
guinea, covered with a rich brown rough rind, very sweet to the 
taste, and coatairing two or three large smooth chestnut-co- 
loured seeds yielding oil. 

There is every likelihood, therefore, of the Argan tree suc- 
ceeding in India. I n  what localities i t  would succeed best it 
would be difficult to say beforehand with any certainty. Ma- 
rocco consists of the southern slopes of the Atlas range, which 
atretches in a curve from Cape Gher on the Atlantic to Cape 
Deir, opposite to Gibraltar, and falls from an elevation of 
16,000 feet to the low lands in a succession of terraces exposed 
to the full influence of the north-west wind, laden with tile 
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moiature it has gathered for more than a thousand leagues in 
its way acrosa the Worth Atlantic Ocean. The natural beat of 
the country lying so near tile Tropic of Cancer is, therefore, 
tempered both by the raiu-clouds, which hang over i t  from 
October to February, and during the spring and summer months 
by the south wind whicll comes over the snow, which lies per- 
petually on the summits of the minor range of the Atlas moun- 
tains, producing one of the most agreeable andfruitfcll climates 
in the world. The littoral vegetation ia that of the Mediterra- 
nean generally. The olive, laurel, citron, almond and fig, 
and the myrtle, cyprlla, oleauder, white poplar and aloe, grow 
everywhere ; while the minor uplands (slopes and valleys) are 
eovered with denbe foreets of tropical trees. Taking there pby- 
rical facts ioto consideration, the cormopoiitan chnnroter af 
the order, and the fact t l~nt  iunumerable Africou plants, both 
Mediterranean a ~ ~ d  tropical, hare become coinpletely na tu rd i s~  
ed in Iudia, i t  is probable that the Argan tree alao will flaurieh 
in India everywhere, but mast in sub-Alpine traot6 erpased ta 
the sea hreeae aud an annual rainfall of frau 50 to 25 
inaher. 

It would be most usefui of ooune to enoourage its growth in 
districts expoaed to draughts. 

It will be oberved, however, bbat it ia very similarin its 
ecouomic properties to the Mowah tree and 8apotn plum. Tba 
Mowah is one of the nobleat uative forest trees of I n d i ~ ,  wd is 
plentiful everywhere in Western India, at least iu the Coocr)ng, 
on the Qhtits, in Oujerat, and Rajwara, and if more of a tree 
like the Argau in wanted in India, it would probably be more 
profitable to enaourage the extanded aultivatiou of the indige- 
nous Mowah, than to squander money and time in the attempt, 
which might after all prove vain, to introduoe a new and im- 
perfectly-known exotic. 

Extract from a Despatch f ~ o m  R. Drummnd Hay, Her Majeety'r 
C o w l  at Yogador, dated Mogador, 1st  November 18711. 

The season here for aowing the Argan nut is during the win- 
ter months ; i t  doea not take longer to sprout than a melon 
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d. The tree is quite indigenous to this part of Marocco, 
growing only in the hilly districts lying south of the River Teu- 
sift (near to Suffee), and I am iuformed that all eudeavours to 
cultivate the tree in ally other part of the country have failed. 
The soil in which the tree thrives is composed chiefly of lime- 
rtooe sod sand. I t  will grow iu very roaky and strong ground, 
but I have aoticed that the fined and most fruitful trees are 
those which grow in cultivated gronnd. 

Samples of the oil-cake and dry rind of the nut upon ml~ich 
cattle are fed might interest pereons desirons of cultivating the 
tree, and I should bave no difficulty in proouring and forward- 
ing them if required. 

7. 

Report by Dr. G.  Birdwood, C.S.I., dated lrt Deceniber 1878. 

I have examined these aeeds. Tiley are iu prime condition, 
rod if forwarded to India forthwith I)y the outgoing mail, will 
amve  at the most favourable time for sowing them, a t  least in 
Bombay. They should be sent in the bag in which they have 
come, laid in a strong deal box. Copies of all the papers relat- 
ing to them should be sent wi th  them for !he guidance of those 
to whom the rearing of the trees will be entrusted. I would 
venture also to sugge~t that they sbo~~ ld  be addressed t~ Bom- 
bay, from where they would be most conveniently tlistributed 
to the rest of India. 

Snbstitutes for gaxb~oob. 
THE following extract from the " Asian " will be read with 

ihtereet. With regard to a substitute for Boxwood, we should 
be glad to kuow whether the wood of Gardenia lat2folia, Aiton, 
has ever been practically tried for engraviug. I t  is hard, 
smooth, even and close-grained, aud not liable to split ; and in 
case it should be found to aucceed, a l ~ r g e  supply might be 
obtained from the Central Provinces, where it grows on the 
most rocky soil, and hae at present little or no value. 

S. 

"More than half a century ago, Dr Wdl ich ,  then Snperintendent nf 
tbe Calcutta Botania Garden#, sent home, we believe to the Society ot' 
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Arb, specimens of a large assortment of Indian woods, several of which 
attracted attention, but nothing more came of it. We had not then an 
organized foreat conservancy department. This department, ss we learn 
from the English papers, has recently despatched-not samplee-but r 
consignment of logs of woods, the prodoce of our I n d i i  forests. T h m  
logs are of irregular shape, some of very large size, and varied so fsr 
as quality is concerned, for etruoturrl or manufaahring purpoees. The 
collection realized fairly good prices at public auction. &me doubt hsr  
been expressed whether, though the prioes may have been moderately 
good, ss compared with those which prevail for similar other woods, the 
c a t  of transit may not be prohibitive. This remark may probably hold 
good .a reepeots timber from our mountain ranges ; but, in these &ye of 
cheaper transit and low freight, the produce of the plains may be 
exported at a sufficiently profitable rate to induce the despatch of another 
oonaignment. Among other woods were logs of Box, the produce of the 
Himabyss. We believe that thin Box is almost e q d  in q d t y  to the 
produce of the Black Sea foreab, but "the difEoulty of transit from the 
mountaine to the sea-board appears to be the great obstaole." C o d d  
this be overcome, there in apparently nothing to prevent ita competing 
with the produce of other localities ; the more no as Boxwood still con- 
tinues in such great demand, and the price is so high, that engravers and 
artiste have been endeavouring, but hitherto unsuccessfully, to introduce 
other kinds of wood in ita place. Not very long ago i t  wan reported that 
the Boxwood foresta of Mingrelia, in the Caucasian range, had become 
well nigh exhausted ; an6 that old forests, long abandoned, were being 
explored in search of trees that might have escaped the notice of former 
proprietors. We have not recent statistics at hand, but some three yearn 
since rather more than 2,000 tons of Boxwood, valued at about 6'21,000, 
the produce of the Qovcrnmcnt forests in the Caucasus, were exported 
from Poti ; but so large a quantity cannot be reckoned on for the fntwe. 
At the same time 1,300 tons were shipped for England from the south 
oonst of the Caspian 9ea. But little Box\vood of any size is to be 
obtained in England itself, and we are, therefore, necessarily obliged to 
draw our chief supplies from the abovenamed localities. If, therefore, 
among our numerous kinds of woods, any one or two wnld be found 
which would prove an efficient substitute for Box, a great desideratum 
would be gained. Among those hitherto brought to notice, some have 
been found, though clae grained, to be too dark ooloured, while others, 
possessing close grain and a lighter color, are liable to split, which is of 
aourso an insuperable objection for engraving purposes. We remember 
seeing some notice of Sandal wood, raised on a rocky soil, having proved 
to be the nearest approach, among Indian woods, to Boxwood, in work- 
ing quality. hardnem, and durability under pressure. This wss proved 
aome time ago at the School of Arts, Madras, where some blocks yielded 



upruds of M,000 impwssioas without being worn out. Whether thim 
r o o d  rru ever sent to England in order to see if it would prove a sub- 
rti* for Box in respect to quality and price, we have no means of 
honing, but would be glad of information thereon." 

w other trees in India besides Qardsnia latgolia, which me 
worth trying, though that wood is perhaps the best. Most of the 
B n b k  have a cld-grained wood, and the species of Radio, Bar- 
d&~, and Xmm especially are worth notice. Mnrraya motica from the 
Andsmans has been tried, but it warps a good deal ; Hornonoya oymphyl- 
lidolio from the Lower Hib of Sikhim, where it is a cornmom wall 
h a  with much fluted stem, in worth trying, as sleo might be Tecoma 
rrdrlda, the ' Lahnra ' of the Punjab, and the Indian wild Olive, O h  
fcmginea. The ' P ~ e r , '  Parrotia Jacqwmontiana, and come of the 
R o I ~ ,  such M the Cotoneaeters, have also hard close-grained woods, 
and our readers will probably be able to snggert mow which are worth 
experiment.-ED.] 

WHILE lately going through the Bamunpokri Plantation 
in the Darjeeling Terai, I was much aatouished t o  find every 
here and there a small patch of seedlings of the Duabanga 
umrerotioidcs. This tree, the Lampattia of Nepal, Kochan of 
Assam, Baichua of Chittagong, and Myoukgnau of Burma, be- 
longs to the natural order of Lythrarieae, and is readily distiu- 
gnished in the forest by its large, curving, pendulous branches, 
with opposite, large, sessile leaves and termiual, big, fleshy 
flowers. But i t  is only lately that i t  has at all come into 
notice aa being of any value. I n  Burma i t  is very little used, 
almost never in Chittagong. Mr. Mann, in his Assam List of 
1873.73, speaks of i t  as having an inferior timber, sometimes 
used for canoes, and occasionally for ordinary domestic pur- 
poses, so that in reality i t  is only in the Darjeeling District 
that i ts value is recognized and ita timber sought after. I n  
187475 it began first to be in demaud for tea boxes. Up  to 
that time planters had drawn their supplies from the large 
Toon trees of the hills, which they then found beginning 
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to become rarer and rarer, and only to 1m discovered in more 
and more inaccessible spots. Louking ahout for woods which 
might easily replace Toon, Lampattia was hit upon, partly a t  the 
suggestion of the Forest Officers, partly by tile advice of the 
Nepalese coolies, who well knew the value of the wood in their 
native forests. And so it was tried, aud one by one the old 
trees, both on private estates and to a certain extent also in 
the Government forests, whence in the four years ending April 
1878, Lampattia tree8 to the value of Re. 2,600 were extracted, 
shared the fate of the Toon, and were found to be getting more 
and mote scarce. There is atill, however, plenty of the wood, 
and as the seedlings come up profusely on the banks of rivers 
and in  cleared spots where the soil has been turned up, there is 
no fear of the supply getting very short. 

But to return to the patches at Bamunpokri : I t  hae bees 
the practice, while clearing dead wood as well as useless, old, 
badly-shaped aud soft-wooded trees from the plantation, to 
sell to a neigl~bouring planter all this refuse material. The 
planter usually carried away to l~ i s  factory the beat piecea for 
fuel for his et~gine, and converted tile rest into charcoal. 
Dotted about, therefore, over the plantation are the sites of old 
charcoal kilns, with, of course, a large quantity of refuse, 
charcoal dust, and burnt earth, and upon examination it 
tnrned out that it WM on these sites t l~a t  the Lampattia 
seedlings had come up in such profusion. Now, there would 
be nothing strange iu this if the Lom~?attia were o common 
tree in t l ~ e  locality, but it is not so. The Bamnupkri 
Plantation consists of two plateaux, each with a geutle slope 
towards the south, and connected with each other by a rather 
steep hlll side. The upper plateau is covered with dense high 
forest of big timber; the lower is the plantation, and was pro- 
bably, in the days before j6m cultivation was known, a Sdl 
forest. The slope between them is dry, with a southern aspect, 
and grows little beyond a few Si l  and a good deal of the 
Rhododendron-flowered Kachnar. But at the sides of the 
plateaux run rivers, which meet below, and oa the banks of these 
rivers are forests of large trees of the more moisture-loving 
kinds, and it is there that the Lampattia is found. Clearly 
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h n ,  the seed, which is very light and slightly winced, must 
have been brought by the wind from the river-banks, from a 

diahce of nowhere leas than half a mile, and rcattered over 
the lower plateau, germinating only on the old charcoal kilns, 
the locality where i t  found itn rcmt favourable conditions. I t  is 
&range, however, that it rhould not have germinated elsewhere 
on the plateau. The soil, rich with the mhes of countless 
jungle fires, and only recently turned up by the hoe, would, one 
would have thought, have been very favourable for the germi- 
nation ; but no, it chose out in preference the old charcoal kilns, 
so that, wherever such are found, one can safely predict a 
crop of fine strong-growing Lampattia seedlings 

Advantage hoe been taken of this peculiarity to make nur- 
series with charcoal kiln earth and attempt to grow Larnpattia 
plantation. The need has often been sown before with every 
can, but has only partially rucceeded, and it in pleasing to find 
at last some prospect at success. 

The tree grows extremely fart, very straight and strong 
when young, becoming in a few years' time fit for poles, and 
probably in about 80 yeare fit for tea-box scantling. It has, 
naaslly, 5 rings per inch of radius, correeponding to 6 feet 
in girth at the age of 67 years. There is, therefore, no 
doubt that it rhould be encouraged, quite aa much aa the 
Pifliscolabimm Saman, the Proropw or the Argas tree of 
Marooco. 

The wood is of a light brown colour, streaked with darker 
bmwn and yellow ; i t  is rather light and open-grained, but is 
durable, makes fine planking and doea aot warp. It is 
highly prized for canoer, and is now considered by some as 
good rs Toon for making tea-box=. 

J. S. G. 

gota on tat omrrance o f  i # e  Qeak gorxr 3JeetIe i ~ t  3ssam. 
~ I M ~ T A N S O U ~  with the establiehment of the experimental 

Teak plantatione at Kulsi, Assam, there appeared an insect 
which may yet cauae considerable damage amongst the young 
Teak, although up to the present time ita attacks have not been 
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very serious, only a small percentage of the trees having suffer- 
ed, and many of which recovered partially or entirely. 

The first symptom to be observed is the swelling just above 
the ground, or sometimes a couple of feet up, of the stem 
which is occasionally of a considerable size. 

On close examination, small punctures in the bark may be 
noticed just beneath the ewelling from which the excrements 
of the larvae exude. 

After a hot day, the young trees have a fading appearance, 
though not invariably, and the leaves shrivel up. Frequently 
this symptom is, however, not present, and the young tree 
remains apparently vigorous until the larvae have bored their 
way so far into the stem that the tree is snapped off by the  
wind. The globular swelling is evidently the result of the  
efforts of nature to repair the damage, and is sometimes 
successful, insomuch that the tree continues to live and thrive, 
though with diminished vigour. 

On cnttiug over the stem and slitting i t  carefully open 
so as to bisect it longitudinally, the larva may be discovered a 
little above the swelling, in the cavity formed by its having 
eaten away the pith of the tree completely for eeveral inches 
in an upward direction. The appearance of this coleopterons 
larva corresponds with that given in Dr. Ratzebnrg's Wald- 
verderher," under the head Cerambyx, of which it ia evidently 
a variety; it is yellowish-white, footless, and about 14 inches in 
length. I t  converts the pith of the tree into a kind of fibre 
ae it bores ita way up, and i t  utilizes some of this fibre after- 
wards in preparing ite cocoon. 

I t  appears usually in one and two-year old trees, but haa 
also been found in trees of five and six years' growth. Up to the 
year 1877 no perfect insect, or beetle, had been discovered, 
although the presence of the larvae had been noticed since 1873. 
I n  the end of March 1877, however, the Assistant Conservator 
of Forests, Gauhati Division, collected some ~ections of stems 
with the larvae inside them, and had the satisfaction of finding 
.them eventually transformed into beetles on the 21st of June 
in the same year, having in the meantime passed through the 
intermediate stage of the Chrysalis. 
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These beetles are very eimilrr to tbe "Cerambyo Carclurn'as" 
hewn in tbe colored diagram No. 11. of Ratzeburg, only some- 
what emdler. 

Owing to the fact of the larvae being found in the young 
Teak all the year round and the variety of the perfect insect 
itaelf, i t  is believed that the beetle hru biennial development 
only,ahich is the caae with the Cmambyr mentioned by h t z e -  
burg. The treatment in vogue at the Kulsi,Plantation ie to 
coppice all young and badly-attacked poles, and encourage the 
growth of the strongest eboot from the etool by removing the 
rest, when they appear. In the case of older and more vigor- 
ous hen, which do not appear otherwise eickly or fading, these 
are left alone, and often mover the effecta of the borer's visita- 
tion to all appearance at  any rate although trees of the globu- 
Lu swelling invariably remain. 

A. (3. MEIN, 
Astthfanf Conzeroator of Forertn, 

Gauhafi Divinon. 
KUL~I  PLANTATION, 

23rd February 1879. 

&be fni~ction of tle Bikes aid the '3Jarcb in  tte gtobnctiotr 
of $oil. 

(Continwd from page 247.) 

The Pinw Cmbro, the Arolle' of the Swisa Alps, is also 
called Auviei in French, ' Awe' in German, and, though 
wrongly, for the name of cedar hru been given i t  though no 
cedar is indigenous in Europe, 'Keder' in Russia I t  pro- 
bably has many other names east of the Ural Mountains. 
It is a sporadic growing tree, found here and there in clumps a t  
great elevations, and mattered in places everywhere from the 
Alpa of Provence to Kamstchatka. I t  seems to like the most 
out-of-the-way and cold cornem away from the action of 
man and his cattle. 

In France the Cembro is never found below 2,000 metres in 
altitude; i t  is chiefly indigenous to the quiet zone, between 
2,000 and 2,200 metres, which also is inhabited by Marmots 

0 1 
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It is most often found as scattered trees, here and there in the  
upper portiou of the foreate of lamh and monntain pine. 
Under their protecting shade i t  haa grown, and when they 
have later on disappeared, the ' Arolle' alone at the limit of 
arborement vegetation in its turn proteota rs rear guard the 
forest whose upper limite are gradually gettiug lower aud lower. 
I t  is sometimes found growing gregarioasly, rs in the f o m t  
of Ayes, wtrose very name comes from ' Ayon,' the patoir 
name of the ~ G l l e ,  and there i t  is the principal tree in a f o m t  
covering 200 to 300 h e c h  of land. This little forest be- 
longs to the commune of Yillars-Saint-Pancr~ce near Brian- 
p n ,  and is hidden in the depths of a valley, high up in the 
hills behiud the great peakr, and on the promontory formed 
by the junction of two feedem of the prinaipal stream. I t  
baa been much cut about and dunaged by the axe and by 
grazing, and baa been to a certcun extent invaded by the larch : 
the largest specimens measuring one metre in diameter, and 
eight or uine centuries old, are close to the chaleta of LaTorre, 
whither the cattle only go for paeture on the 15th July and 
remain only five weeks. 

The places in Europe where the Cembro is most abundant 
are in the Engadine and the German Tyrol. I t  is also found 
at the head of some valleys in the Carpathians and in Ural 
and beyond that on the Altai hills, and round the Okhotsk 
Sea. 

The 'Arolle' is a fine tkee, often 15 metres in height; i t  haa 
flexible branches, which bend but do not break under the 
weight of the thickest snow. Its aoft, bright green needles, 
arranged in fivea, give i t  some reeemblancs to the Weymouth 
pine of our gardena, but the leaves of tbe Cembro are much 
more abundant and cloeely set, and ib rounded head is often 
but a maw of foliage wbere the forked-tailed Capercailsie 
loves to hide, and whence the sportman fin& i t  difficult to 
dislodge him. 

The bark of the Cembro, fresh and green when young, 
and covered with little cells full af turpentine, beam- at  last 
dry and of a reddish grey color. The numerous rmte spread 
around the feet of the old Cemhro, atreteh themsdvea far in 
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fan fashion, half ex@ and fixing the soil in the most safe 
way posuble. 
The fore~~ta of Cembro prefer tbe f m h  soils, and the glad- 

ue covered witb bilbrriea and rhododeudrons wbich serve as 
a home for the Capercailrie, the Chamois aud the white Hare. 

The Squirrel and the Woodpecker abound, and break open 
the solid scales of the cones for the sake of the nut within. 
The inhabitants also collect thew fruits, which are sought often 
u a help to the scanty food of tl~ose cold regions. The seed, 
with a ehell harder than that of a filbert, only germinates two 
yearn after its fall, and remains thus exposed to every cause of 
dertrnction; the young plant remains weak during many years, 
frail and liable to be trodden down by cattle, no that the reproduc- 
tion of the fomta, when olrce they have been reduced to a small 
number of trees, is almost entirely prevented. Here and there 
under the shelter of a rock, or between the roots of some light- 
foliaged tree, snob ae the larch, the last repreaentativea of the 
rpeciea m e t i m s r  develop themselves by chance. Were it 
not for its longevity, we ehould know it no longer in France, 
and beyond purely cultunl reamns, there is now some 
interest in prelerving our few remaining Cembro pines. 

The Larch (La& europcsa) is also a tree of northem 
and cold regions. I t  forms a genus by itself among the 
European wuifers, aud it has, by its non-verticillate rami- 
fication and its faculty of giving out numerom twigs, con. 
siderable relationship with the broad-leaved trees. Thus, in 
the fields of the Tyrol, larches may be seen with their branches 
cut off close to the stem and tall and thin like the Lombardp 
poplar, covering themselves witb new branches along the 
whole length of the bole ; while in  some forests this pruning 
opention gives the village firewood, while the stem is only 
cut for building, the wood having often become by the process, 
knotty, misshapen and somewhat decayed. 
Like the spmce, the larch forms large forests at the limit 

of forert vegetation in Northern Russia and in the Alps. It will 
only grow well in a dry climate and under a clear sky, so 
that in the Alps i t  is chiefly found on the Italian eide, and 
in Russia it is chiefly fouud in the north-east, while the 



spruce prefers the north-west with a totally different style 
of soil and climate. The European larch has several rela- 
tions in the world, the moat important of which is the 
American larch, better known under the names of Hackmatack 
or Tamarack. I n  the French Alps, the larch is found between 
1,200 and %,400 metres, and most common with a h h  
northerly or easterly aspect. I n  aome places still, the whole 
slope of a valley may be reen, covered with larch from the 
bottom of the valley to the line where all tree vegetation ends ; 
the foliage ir developed in rpring at the time when the 
snow disappears from the ground at the foot of the treer, 
the forest gradually reclothes itself in verdure from the base 
to the summit, and sometimer i t  requires a whole month, 
from the middle of May to the middle of June, for such 
a forest to recover its full verdure. And then how freeh and 
tender ir that verdure! Under the larcher extends a green 
carpet sown with the varied hues of different flowers, and the 
foliage of the treer, of the same colour ar the grans, corere itself 
with the red flowers which form later on the cones, while light, 
pure and gay, enten from every side. Life seems light like the  
air of the Alps, and there is nothing which can compare with 
the calm of these elevated regions. 

The larch is a slow-growing tree : after eight mouthe of reat 
growth ia awakened for scarcely four; and besides, the snm- 
mer is usually dry and the heat moderate. Those which 
add yearly one centimktre in girth are fine trees; but gener- 
ally about two centuries are requisite for trees to reach 14  
metres in circumference, and then they are only a t  middle 
age ; later on, the back gets thiok, the top dies, but the t ree 
continues to increase in girth. Larches of a metre in d i  
meter am not very rare, but they must be sougbt for in 
places well rheltered from the wind. A few years ago, might 
have been seen, on a promontory reparating the Quil from 
the torrent of Biou-Vert, and belonging to the village of 
Saint Veran, the higheet in the Alps, a little hidden plateau, 
quite covered with big larches, containing about three hectares, 
and with trees whose stems had an average diamete; of nearly 
one metre ; i t  war a very pretty right, but many of the tree. 



have since disappeared. I t  is also in the same canton uf 
Aigniller, formed by the valley of the Queyrae, that the most 
important extent of larch forest in France, comprisiug 6,000 to 
6,000 hectares, is found. That beautiful valley begins at 
the foot of Monte Viao, opens toward8 the weat, reclosing 
itself with the exception of a narrow pamage before joining 
that of the Durance. The meadows at the bottom of the 
valley rise to an altitude of 1,400 metres; the slope with 
southern aspect is covered with vaat pasture grounds, and 
the opposite slope is covered with forests. Theee foresh 
belong to the eight Communes of the valley, some of which, 
snch rrs Molines aud Riatolss, have their house8 all built of 
wood provided with large balconiee, of an uciform style, but 
blackened by time and the weather. 

Tbe larch rarely reaches a height of 30 to 40 metres; 
usually i t  stops at half that size. I t  hks often a alightly curved 
bole, very conical and brauched low down ; i b  form is nevertl~e- 
lesr always regular, and the foreat is urually of pure larch 
unaccompanied by any other species of tree. I t  reproducer 
itself easily, although slowly, everywhere that paaturngo 
does not prevent it; it even invades fielda which have been left 
fallow and abandoned pasture grounds : but, under the 
constant action of the flocks which are yearly sent up for 
the summer to the higher regious, its upper limit ie gradually 
descending lower and lower like that of all the foreats of 
the Alpe. In  the Pyrenees, on the other hand, tlle forests 
of beech and silver fir, grazed over from below, seem gradually 
to m e n d  towrude the inacceaaible regions. 

I n  forests of larch, trees whicli have been dead for more 
than a century are frequeutly found, round which young 
growth is no longer to be eeeu, and who are now the last repre- 
sentatives of the forest rtiich has disappeared. I n  a foreat in 
the valley of the Cervieyrette, wliich joiue that of the 
Durance below Brianpn, above the C6te des ChBvres, was 
visible, 20 years ago, an enormous larch, short, quite dead, and 
having even lost all its bark. At  4 or 5 metres from the 
gmmd was a thick horizontal branch, and on thia dead branch 



lived a larch tree already of large size, about 70 yeam old, aud 
deriving ita nourishment from the decomposed wood of the 
pareut tree. Can i t  still be living ? 

# o r a t  ,3Jontlbation anb #aminoe, 
&rtract p o r n  a Paper mtifkd ' rrrigation regarded or aprc- 

wedive of Indian famines, by W. T. Thornton, Egg.,  C. B., 
read the meeting of the Indian Section of the Society of 
Arts on Rbruay  22nd, 1878. 

I fear I have already detaiued this meeting too long, 
although an many persona present must be aware, I have ouly 
lightly skimmed the surface of my subject. If, then, I 
venture to claim attention for a minute or two more, it will be 
only in order to show how merely fragmentary my whole die- 
course has been. I t  haa beeu almost ooufiued to considern- 
tion of the beet means of preventing water that might be bene- 
ficially diverted to the land from beiug carried a s e l e ~ l y  by 
rivers to the seu, but no allusion has been made to tlle at, leaat 
equal importaumi of providiug beforehand for detention of part 
of that water on the land, aud for preveuting it from ever reach- 
ing the riven. Three-quarters of a century sgo, immeu- 
tracts in Southern Iudia were overspread wit11 jungle, and the 

slopes of bobh Emtern and Western Ghats were almoat uni- 
versally f o n t  clad, but most of the level woodland baa since 
then been cleared for cultivation, and the hills have been 
stripped of their trees in order to suppy fuel for the railways. 
Contrary to what might have been expected, there is no evi- 
dence to show that the actual rainfall has decremed in conse- 
quence, but it ir notorious that auother and scarcely smaller 
evil haa resulted. Formerly the water rt~owered down froin 
the skies waa partially protected from evaporation by shelter- 
iug trees ; ita flow over the surface was mechanically resisted 
by standing trunkr aud fallen stumpn, arid by junglegrass, 
mosrea, fungi, and decaying leaven ; it had time to be absorbed 
by the upper layer of vegetable mould, aud, a b r  this waa 
saturated, to sink into the mineral earth bttlow, aud to fill 
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whatever cavities there might be still lower down, thereby 
convertiog them into reservoirs calculated to eosure the per- 
manence of natural sptingp. What remained proceeded to 
replenish the tanka it met ~ t h  on i b  p a a g e  ; and not till 
dl this waa done did the residue find its way to the rivers, and 
that at a comparatively tardy pace. Now, however, as a rule, 
the rivers are in violent flood for about M many days an they 
used to be for weeks in moderate flood. No sooner is there 
a copious fall of rain, than a perfect deluge scours the fields, 
washer off whatever s l i t  dreaeing of manure or other fetti- 
liaiag demenb there may be on the surface, often sweeps away 
the growing crops, or coven them inches deep with sand, 
breaches entire chains of bnks, and finally reaches the riven 
in tomnk,  which destroy, or seriously damage, massive rail- 
r ay  bridgea and still more massy anicnts. Wholly to obviate 
tbme gigantio mischiefs might, perhaps, be imposeible, except 
by expedients more mischievous still, for no one would wish 
to we the oorn and rice fields that have taken the place of jun- 
gles, replaced in turn by the jnnglea they have oupplanted. 
Still, art and nature combined might easily, one would think, 
re-clothe with wood hills wbioh nature once clothed without 
help from art ; there is all over India ab~lndance of waate land 
on which Government might, with profit to itself, form plan- 
tation~ ; and kindly counsel on the part of revenue and other 
authorities might everywhere perauade village communities to 
surround their fields with hedge-rows, and to couvert dirtrict 
roads into shady avenues. This, however, is a topic on which 
I anno t  now dwell, though I could not altogether forbear from 
referring to i t  with the view of suggesting that, however desir- 
able it be to extend irrigation to tire utmost, there may, never. 
thelesa, be arrangements of a different kind that may go far 
towuds doing away with the necessity for irrigation. 

IN the number for January laat of the INDIAN Fo~lesma wne 
publiehed a Memornndam on the rate of growth of teak by 



Dr. Brandis. I t  was therein stated (see para. 8) that ' I  i t  
is now establisired byond doubt that the concentric rings * * 
* * * * * * * 
in the wood of teak correspond each to one year's growth." 
The italice are mine. Now i t  is a well-known rule in  logic that 
a single particular fact to the contrary destroys the truth of a 
universal proposition. If, therefore, I bring forward only a 
eingle instance in which the number of ringa in a teak tree mas 
in excess of the known age of the tree connted in years, the 
broad statement quoted from the memorandum in question falls 
to the ground. But i t  is not only one such iustance that I 
have observed, but eeveral over and over again, so that i t  is 
impossible I can be mistaken. In the hot weather of 1874, 
I cop& teak over an extensive area in the Funassa Reserve. 
I n  December, of the same year, a fire spread over a portion of 
this area, and killed, or badly injured, some of the coppice shoota 
that had come up in the preceding rains. Some of these shoots 
I cut off out of curiosity, intending to keep them as specimens of 
the vigorous early growth of tenk from the stool ; many more I 
crlt back to produce a new clump of sound, straight shoota in place 
of thorn injured beyond all hope of remedy. To my a s t o n a -  
ment I found that about two per cent. of the shoots cut off had 
each two well-defined rings of wood. I say welt-d$n& advis- 
edly, for they clearly mere not what have been called spurious 
rings, which are occasionally observed even in European timber. 
Here there mere shoots, barely six months old, which possessed 
two rings. I tried to account myself for this contradiction to 
received opinion, and the experience of such excellent authorities 
as Dr. Braodis and others. If I could have proved that, ss 
often happens in our forests here, through the ravages of a 
caterpillar, the first flush of leavea had been destroyed and 
replaced by a new flush, then in the case of those shoots, in 
which the interval between the shedding of the old leaves and 
the appearance of the new was long enough to cause a cessation 
of circumferential growth, a double ring for that year's growth 
would be the result. This circumstance, however, could not be 
established with certainty, since the necessary special prelimi- 
nay observations were wanting. The following year, 1875, I 



bad occasion to cut back a number of injured shoots among the 
re-growth of the coppice cuttings of 1871. Here, again, many 
shoots contained one ring in excess of the number of yeara in 
their age, and the cause of this apparent anomaly was of course 
less easy to explain for the name reason ss before. Since then, 
I have observed the same anomaly over and over agaiu, and 
I drew attention to i t  in some shoots that I sent to Calcutta 
with other specimens of forest produce intended for the late 
Paris Exhibition. Mr. Smythiee, who collected the data for 
Dr. Brandie' Memorandom, evidently ignored the remarks 
I made in the paper accompanying the speaimena sent, or unin- 
tentionall J overlooked them.* 

I think I have said enough to establish beyond doubt that 
two rings of wood mny be produced in teak in a single year. 
The  cause still remaius to be ascertained, but i t  must in all 
probability be referred to an interval of repose, dividing the 
=aeon of vegetation for the trees so affected into two distinct 
periods. The production of more than one ring of wood in a 
single year in many tropical trees and large climbers baa been 
ascribed to this cause by all writera capable of forming; m 

opinion on the subject. And the probability of my position is 
still further strengthened by observation of a teak shoot, 
examined laat month by Major Doveton and myself, wbioh, 
although the growth of the south-west monsoon of 1878, ha8 
developed a hew terminal shoot about a foot long, and has thus 
all the appearance of a sailing two yeam old. In this remarka- 
ble instance, therefore, there was a cessation of longitudinal as 
well as circumferential growth, dividing the mason of vegeta- 
tion into two entirely distinct portions. 

Before concluding this short note, I ought, for the benefit of 
those not acquaiuted with the teak forests of the Centrkl 
Provinces, or of teak forests in other regions possessing similar 
muditions of soil and climate, to add a few words in expia- 
nation of a remark made en passant higher up. I t  is not 

uncommon for teak to be attacked over whole tracts a fbr  the 
cessation of the south-west monsoon by a caterpillar, which 

~ h o  mrmrkr were orrrlooLod-ED. 
w 1 
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frequently destroys all the foliage and leaves the h w a  entirely 
bare. If this occurs before the end of December, or, provided 
tbe soil is moiet, even labr, the trees won cover themselves 
mth new foliage, the interval between the fall of the old and 
the appearance of the new leavee varying, according to circnm- 
stances, from a few days to a fortnight. To quote one of mmy 
instances, in travdlhg towarb the end of October 1875 f'm 
Harda to Jnbbnlpore, I found the stretch of teak copse on the 
left bank of the Tawa Biver aa denuded of foliage as if r e  
were in the middle of the hot weather. When I waa returning 
to Harda early in November, the whole forest wan clad in 
bright green aa far as the eye oould reaoh. 

March 1879. g. E. FERNANDEX, 
dsst.- Conar. of ~ o p c d t s ,  Central Prom'ma. 



IT may be regarded an certain that the Indus Valley Rail- 
way mast draw a gteat part of the fuel required for working 
the line from there forests, and that consequently the demand 
for wood will increase considerably. 
The effortl of the Forest Department, therefore, must now 

be more than formerly directed to the regeneration of the 
fore&. It seems to me that three meaeures should be con- 
dared, which may tend to be useful in this respect. These 
meaaum are :-- 
~.-TO acquire aa large an extent of river frontage aa pos- 

rible, and to take powmion of all alluviam that forms in 
front of it, and on no account to permit any of this alluvium 
to be cdtivated. I t  ir well known that these freeh-formed 
Ian& themselves, where sufficiently high, with a com- 
plete crop, be i t  water-sown or wind-sown, of tamarisk, poplar, 
and (in Lower Sind) of bahwl ; and, if we could get a su5cient 
area annuall J of these new lands, they would regenerate the 
foreat in  the most efficient and economical manner. But this 
involves two conditions-no cattle muat be admitted into these 
kaehchaa, and no land must be broken up in them for cultiva- 
tion. The temptation is great to make a good revenue from 
thew rich landn, but then the young growth is lost. 

On the understanding that the whole of these new lands, 
which are at the disposal of Government, are maintained as 
forest, and carefully protected, the cuttings in the older part 
of the forest pan be considerably increased. And, as a matter 
of c o w ,  whenever the river sets in upon old forest, the land 
threatened should be cleared early enough. No trees should 
be allowed to be carried away by erosioll ; they should be cut 
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and utilized. This will require special arrangements and great 
vigilance, for the river often sets in suddenly in a new direc- 
tion ; but the task is not impossible, and the annnal reports 
show that great progress has already been made in this res- 
pect. A careful account of all annual acquisitions of fresh- 
formed land should be kept ; they should be numbered and 
entered as new compartments in the register, and the progreas 
of the young growth on them should be recorded. 

The area of young growth annually acquired in this manner 
will be an important factor in determining the quantity of 
wood that may be cut annually over and above that threatened 
to be carried away by the river. 

11.-The river frontage at the disposal of Government is 
not sufficiently extensive to give a sufficient extent of new 
land in front of i t  covered with young growth ; efforts must, 
therefore, be made to promote the regeneration of the old 
forest wherever cuttings have been made. The first step to 
secure this is to exclude cnttle from selected blocks sufficiently 
long to enable the young growth to come up. Experience h a  
shown that, wherever cattle have been excluded, and the 
ground was sufficiently moist, an abundant crop of babool and 
other trees springs up from hand-sown or self-sown seed. 
The annual revenue from grazing has, from 1857-58 to 
1877-68, averaged Rs. 33,000,and during the three years, fmm 
187475 to 1876-77, i t  has averaged Rs. 35,700. 

It is not necessary to  sacrifice the whole of this revenue, 
for a portion of the foreats may continue to be open to cattle, 
and pasture being scarce in Sind, it is not unlikely that nearly 
the same revenue will be obtained from a restricted area ; but 
whether revenue is sacrificed or not, selected blocks must be 
closed absolutely against cattle, and must remain c l o d ,  until 
the young growth is sufficiently advanced to be beyond the 
reach of cattle. I sap, advisedly, selected h2och must be closed, 
for on dry ground, not moistened by overtlow or percolation, 
the exclusion of cattle would not do much good. I t  is, how- 
ever, for consideration whether it will pay to carry water to such 
lands, and in such cases cultivation would be in its place, os a 
temporary measure, in order to cover the cost ofirrigation, Dr. 
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Schlich, while in Sind, I believe, initiated a system of raising 
b a b l  and poplar in lines on fields, which yield their crop 
during a series of yean, being irrigated until the young trees 
are sufficiently advanced to be left alone. In  this manner 
the area covered with young growth may be considerably in- 
d. 

111.-It is obvious that the quantity cut annually in Sind 
muat be regulated by the quantity annually produced; and, 
broadly speaking, we may say that the quantity of wood cut 
annnally must depend upon the atear docked with young 
growth of different ages. Each annual report should contain 
sufficient information to satisfy Government that e sufficient 
area of land is under young growth, be i t  self-sown in new 
lands, or produced on old lande by the keeping out of cattle 
(and fires, as a matter of course) and by irrigation. These 
conaiderations should regulate the quantity of the annual 
yield. Aa regards the localities where cuttings ahould be 
made, i t  has already been pointed out that loss of forest by 
erosion must be anticipated by cutting, and thia will yield a 
considerable quantity of material. Otherwise I think that the 
general rnle should be laid down, that no cut t ing should be 
m d e  in localitiea which are not protected against cattle and 
fires, and which are not sufficiently moist, naturally or by 
irrigation, to warrant the expectation that under due protec- 
tiou and proper management a good stock of young growth 
will spring up. I t  ahould be carehlly considered whether 
forest ndministration in Sind ia sufficiently advanced to admit 
of a strict observance of these principles. There may be out- 
lying pieces of dry land which it may not be found expedient 
to maintain under forest, and which may be mt, therefore, 
without regard to reproduction ; but, as a rnle, cuttings ahould 
be made in such places only where there is good ground to 
expect that yonng growth will come np on, the clearances 
made, excepting only where the land is threatened by erosion. 

Tbe preceding remarke contain nothing new ; they are based 
on the suggestions made in my Report on the Sind Forerts 



which I had the .honour to submit .to,the Bombay Govetma 
ment in February 1869, on the proposal .made by Dr. Schlich 
while Conservator of the Sind forests in 1871 and 1878, and 
on the proposals made and progress -reported in Mr. Camp 
bell's annual reporta 

These last-named repod, indeed, show that considerable 
progress has already been made in the direction here indicated. 
It may, in aonclnsion, be osefnl to state a few f&prea whioh 
am taken from my report of 1869, and Mr. Campbell's report 
of 1875-76. Them figures will show that, apart from the 
three measures suggested to promote the regeneration of tho 
fow&ts, it is imperative to increase the area of the Sind formta 
very largely. 

The area of the Sind forests was 
In 1869 ... ... 31 7,245 rues. 
,, 1876 ... ... 852,041 ,, 

During the four years, from 1872-73 to 1875-76, the 1- 
and gain8 by the action of the river were as follows :- 

Gained ... ... 48,006 a m .  
h t  ... ... 26,878 ,, - 

... Excess gain ... 21,182 acres. - 
Bat, aa the Conservator explains, all the new land con- 

sists of banks of mud nod sand of little present value, hi10 
part of the land lost was covered with valuable forest. 

Therefore, the whole of the gain of 48,000 acres cannot be 
clsssed as young growth: some of i t  may be carried away 
before i t  is raised sufficiently to become stocked ; but wbab 
ever of it remains, may probably mostly, if duly probted, 
become covered with young forest. 

In addition to this area, whatever that may turn out to be, 
the Conservator reports that 54,500 amen of old forest are 
c l w d  againat cattle and under treatment to promote repro- 
duction. These operations are of comparatively recent date, 

a commencement having been made in 1873 with 613 urres ; 
but there seems good reason to hope that, if these operations 
are steadily continued, a considerable proportion of the f o r d  



mm will, in a few jeam, be stocked with young growth. Cut- - may then, as a rule, be restricted to the areas under 
hmatment and to the areas threatened by erosion. It rhould, 
however, be stated at onoe that the time fixed for doring 
i h a  aresr placed under treatment (5 years) r i l l  be found to 
be much too short to do any real good. But that will earily 
nettle iW afterwards. 
The jkld of the forertn has been as follows, expressed in 

enbie feet of solid wood :- 

As far as them fig- go, they indicate that the demand for 
timber and building wood has diminished, but that for fire- 
Mod the demand has increased considerably. So far, how- 
ever, the increase here shown, haa not yet been materially 
affected by the requiremento of the Indus Valley line, and 
it may well be that the demand will double within a few years. 

Now, i t  ir quite impossible to say, while the formto are in 
their preaent condition, what the yield of the present area of 
862,000 acme will be: their yield 10 yearn ago amounted to 
6 cubic feet per aare per annum, and in 1875-76 it wan 
nearly 6 cubic feet. That is ae yet a very small yield : but 
the matter would be different if the material removed were 
to rise to 35 or 40 lakhs, or to more than 10 cubic feet per 
acre per annum. I t  is by no mean0 certain whether such 
a quantity could, with safety, be taken from the forests in 
their present condition. 

Under thme circumstances the only thing to be done is to 
endeavour considerably to increase the area of the foreats. 
The Conervator reports, in his report for 187475, that he 
bad p ropod  the addition of 30,000 acres in the vicinity of 

Timber md baildiag wood ... 
Fiood ... ... 

-- 

187476. 

Cub. ft. 

7 4 , ~ ~  

1,917,880 -- 
2,061,889 

1876-76. 

Onb. ft. 

gqea 

1,988.760 

2,030,@98 

- 

1868-67. ( 1867-68. 
Cub. ft. 

168,880 

l,lSq880 

1,663,640 

Cob. R. 

iti6,~~g 

l,r188,8YB 

1,643,478 



the line north of Sukkur ; this is a move in the right diree- 
tion, and every effort should be made. to increase the area by 
the addition of large, compact blocks of forest land where 
wood can advantageously be produced. 

I t  is not here the place to discuss the important question 
how to stimulate the consumption of timber and building 
wood from the Sind forests, which, as a matter of course, 
pays much better than firewood. The cultivation of sissoo 
and bamboos is a move in the right direction ; and i t  is a 
matter for consideration whether the production of the poplar, 
mixed with the tamarisk, should not be encouraged, aa the 
demaud for this wood in Sind is likely to be greater than for 
bsbool, which is hard and difficult to work. 

As regards fuel, attention should be given to the Kundi (Pro- 
ropis spicigma) which is valued as railway fuel in the Punjab, 
which is more hardy, and requires less water than either 
babool, poplar or sissoo, and which reproduces well as coppice 
wood. 

The chief suggestions submitted in these remarks may be 
summed up aa followe :- 

Endeaaours should be made to increase the area of t.he 
forests, particularly with the view of obtaining a longer river 
frontage. 

E$ork must be made to stock as large an area as possible 
with young growth, both on new lands and by special protec- 
tion and treatment in the older parts of the forest. 

Cuttings should, as a rule, only be made on the specially 
protected blocks, except where the forest is threatened by 
erosion. 

D. B. 



amoranbnla on tbc snpglo of BailEoalg 2i!Ierglxs of tbt 
shunlapan aim imptgnatr$ in gnbia. 

BY D. BBANDI~, 

Inqpcc f or- General of For~ta.  

DATED SIYLA, the 21st October 1878. 

IN June 1877, the Government of India, in the Public 
Works Department, suggested special consideration of the sub- 
ject of the rupply of indigenous timber for railway purposes, as 
at that time i t  was supposed that the war in Europe might pos- 
ribly interfere with the supply of deepen for railways iu 
India. 

2. The result of the enquiries then madq and of all the 
information which WM previondy a t  the disposal of the Qovern- 
ment of India, M that the enpply of timber mfficiently durable 
for railway rleepen in India is not snfficient at present to meet 
the requimmente for oonrtruction and renewals, and will not be 
t d c i e n t  nntil the forests in charge of tbe Forest Department 
have grown up, and this will not be for a long series of 

years. 
3. The.principa1 woods which are sn5ciently durable for 

this purpose are teak, ad1 and deodar. The statements append- 
ed to thin Note show the number of sleepers furnisbed to 
State Railways since 1870 by the Forest Departmenta in the 
Punjab, the North-Weetern a~id Central Provinces nntil the 
1st April 1878, and iu Bengal and Burma until the 1st April 
1877. These statements do not exhibit all that haa been done 
in this respect by the Forest Department in these provinces, for 
much timber sold by them which was afterwards used by the 
railway8 was sold in the shape of loge, and not in the shape of 
tleepers, and is therefore not entered in these retnmr. Nor do 
them statemente give the cubic contents, for a portion were 
broad and a portion were narrow-gauge sleepers. 

From a detailed statemeut lately received from the Director 
of State Railways, Central System, it appears that the following 
quantities of different kinds of timber were received on the 

x 1 
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Rajputana, Sindia, Holkar and Neemuch State Kailways up to 
the 30th September 1877 :- 

... Drodar ... ... 
Chir (h'nus longifolio) (creosoted) .... ::: I 

... Chir (unrreosoted) ... ... 

... Pail (Pinur kzsaI&l) -. ... 

... Creosotad pine from Europe ... 

... ... Ten k ... ... 
Dhaura (LagardrGrmia parv$ora and dsogekw . . 

l d ~ o l i a )  ... ... ,.. 
... ... Hardu (Adina c w d f i l i a )  ... 

Anian {Eardcoickia birokr) ... ... 

4. Tile chief object of these statemenis is to  show the rela- 
tive importance of the different descriptions of timber ; and i t  
will be seen at a glance that of indigenous timbers, deodar, teak 
and sdl have been the chief kinds supplied. There are numer- 
ous other durable woods; but some of these are so hard, beav+ 
and difficult to work, that they are not iu favour with railways, 
such as Anjan (Hardwickid binata), Babul (Acacia arabica), 
Sundri (Beritiera litluralis), Mowah (Baasia latifoliaj and Iron- 
wood (Xylia dolabrCfmis). Others are not sufficiently abnn- 
dant, and are tno valuable for the requirements of the local 
population to be available for railway sleepers. To this class 
belong Blackwood(Dalbergia latifolia), Sissu (Dalbmgia Siuuoo), 
Bija Sill (Pterocarpus Marsupium), the species of Artoearpus, 
aud numerous other kinds. 

5. 1 have no doubt that eventually some woods, which are 
abundant, though they a n  n d  as durable as teak, a61 and deo- 
dar, will be used to some extent; and that by careful seasoning 
aad cutting them a t  the right time, their durability can be 
somewhat increased, but this source cannot be regarded as of - 

great importance. To this class of woods belong, ambng others, 
Saj (Tsrminafia ~ o ~ ~ ~ M o s o ) ,  Dhaura ( Anogeissus Zatifolia and 
tagcr~tr6mia pemjeora), and the other ispecies of Zager- 



6. Speaking broadly, i t  must be acknowledged that, in con- 
ridering the supply of indigenous timber for railray purposes, 
we most limit our enquiries to teak, d l  and deodar- 

Large snpplies of teak timber for railway purpaqee can a t  
present only be expected from Rurmq the forests of North 
Kanara, and to a smaller extent from the forests in the south- 
eastera dietrich of the Central Provillcw, Baatar and other 
Native Stoles adjoining them. But the high price which teak 
commands wil l  always prevent it8 being used, except locally, on 
any brge  scale for railway sleepers. Teak sleepers are, nnd will 
doubtleos chiefly be, used on railways in Burma, and ta  a small 
extent on some of the lbee of South and Cantral India, as well 
sa in Bengal, a short ,distance inland from Calcutta. But for 
the great Railway ayrtern of Northern India, teak eleepers can- 
not be thought of. 

7. The rupply of mature sill timber in the foreete under the 
control of Government is c q  limited a t  present. The dl 
f o r d  of Bet@ are expected eventually to yield a wry large 
annual oettnrn, csrrd may, 50 years hence, be found e u e i e n t  to 
rupply the requirements of all railway8 in Lower Beagal; but 
at preaant larue cuttings we not poosibk. The fweata of the  
ematern districts of the Central Provinoea will furnish sleepen for 
renewals on tbe lines witbia eaep reach of Jubbulpore, and 
perhaps for the line intended t o  be built eaetwnrde from Nagpur. 

8. The sQ1 bee ts  in the $ah-Himalayan tnct of Oudh anti 
the North- Wmt Prorinces do not costain mature timber enough 
to do mow than sapply local demands, and cannot, for many 
yeare to come, be depeeded upon for hrge  supplies of railway 
deepera. 

The only extensive J I  forests which can be expected a t  the 
pment  time ta furnish large supplies of railway sleepera are 
those in Nepal ; the autboitiea in charge of these forests are 
mast anxioue to develop the export of timber which can be 
floated down by t8e mmeroua feeders of the Sarda, the great 
Ounduk and the Ganges riven, and the Railway authorities 
r i l l  do well to utilize thie oorlroe of supply to the utmost. The 
supply from tbis source ought to fwnish renewals for a portion 
of the Oudh and Rohikhapd lines and fw tbe Eest I n d i a  
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Railway below Allahabad, and sleepera for construction of pro- 
vincial railways in Lower Bengal. 

9. As regards deodar, matters are similar. The quantity of 
mature timber in the forests, leased and British, under the con- 
trol of the Forest Department of the Punjab and the North- 
Western Provinces, is very limited, and has been so much di- 
minished by heavy fellings to supply sleepers for the Rajputana 
and Punjab lines, that cuttings must, for many years t o  
come, be reduced considerably, and no considerable acp- 
ply of sleepera can be expected from that source. Small 
quantitiee may be obtained from Native States between the 
Beas and Tons rivers, the forests of which are not leased by 
Government, but the largest supply must be expected from 
Kashmir. The deodar forests in that State should be drawn 
npon largely for the extension of the Northern Funjab State 
Railway, and they may fumiah renewals for the Sind, Punjab 
and Delhi, and part of the Indns Valley Railways. 

10. These are the chief sources of indigenone sleeper-supply. 
I t  will be understood that I have purposely limited my remarks 
to general results, but they can' be relied npon for practical 
purposes. Small suppliee of durable sleepem may here and 
there be obtainable otherrim, bnt the sources mentioned are the 
only ones which can be depended npon for large quantities. 

11. At the present time, I underatand no difficulty in expe- 
rienced in the mpply of sleepers for construction and renewals 
on the State Railways and guaranteed lines. Both iron and 
creosoted pine sleepers are obtained in su5cient quantitiee, and 
a t  exceediugly low rates from Europe at  the present time. 

Thus, with the supply from Europe, and the existing indi- 
genous sleeper-supply, the present requirements of the rail- 
ways are fairly met. But these sleeper-requirements must 
increase ou account of the contemplated extensions, and the 
increase of reuewals on the older lines. The reuewals on the 
East Indian Railway alone fluctuate between 150,000 and 
200,000 broad gauge sleepers annually, and will soon reach 
200,000 aleepers a year. I t  would probably be an advantage 
to that line if the renewals ef the upper portion above Al lha-  
bad could be provided from indigenour loarcem. 



12. Even with the prese~it cheap rates and the abundant 
supply of sleepers from Europe, there mwt be a portion of 
the inland districts of North India, for which it would be 
desirable to have a aupply of sleepers on the spot from the 
Himalayan and sub-Himalayan Forests. I am aware that i t  
is considered desirable, gradually, to substitute iron for wood 
 leep pen throughout India, and that it is hoped that the Bengal 
Iron Works will be equal to snpply a very large proportion of 
the sleepere that will be required by railways in India. But, 
whether the iron-sleepers come from England or from B e n d ,  
there must be certain lines in the inland districta of North 
India for which it would be both convenient and economical 
to have local m o e s  of sleeper-anpply. 

13. And in an undertaking of such magnitude and rapid 
growth as that of the Indian Railways, it certainly will be 
prudent not to rely upon one source of snpply alone, but to 
have a second source of snpply to fall back upon, and thus to 
leave a broad margin for accidents and unforeseen contingencies. 

14. Almost simultaneously with the oonatruction of the 
fimt railways in India, the idea was started of increasing the 
durability of Indian woods by impregnating them with anti- 
septic snbetancea. The experiments made in thia reepect have 
been numerous, and an account of them is given in paragraphs 
a4 to 40 of Dr. Warth's report of September last. The re- 
snlb have uot thus far been satisfactory; nevertheless the 
impregpation of indigenous timber with antiseptic rubstances 
is the chief measure by which, for certain districts of North 
India at least, the supply of durable indigenous aleepers can 
be considerably increased. 

15. In  a report rubmitted to Qovernment in January 
1863, on the snpply of indigenous sleepers in India, I drew 
attention to the necessity of testing the Himalayan pinee in 
a systematic way as regards their impregnation with antisep- 
tic substances ; and I then said c' the question is one of ex- 
periment, and the sooner thin experiment is made on a suffi- 
ciently large scale, the better." 

16. I n  a later report on the same subject of April 1870, 
I submitted my views on thia subject as follows :- 

"To rupplement the supply of woods which are naturally 
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durable, it will be ueceesary, I I~elieve, to undertake, on a large 
scale, the impregnation of the inferior pine8 with antiseptic 
mabstanoee. The species which I have mainly in view, and of 
which there are extensive forests, either leased or British, are 
the following :- 

( I . )  Pinw lonpifolia. 
(2 . )  P i w  excelso. 
(3.) Abiu Srnilhiana (Himalayan spruce.) 
(4.)  Abisa Webbiana (Himalayan silver fir.) 

" The larger portion of the forests of these kin& are a t  
present without any value, there being no oonsiderabie demand 
for these woods, and any measurea that mill increme the de- 
mand will, in many ways, have a beneficial effect upon the 
management of the forests. For inatance, in thore tracts 
where the deodar is mixed with the inferior pines, the farest 
a n n o t  be worked in a eatiafactory manner if felling operations 
me limited to deodar; and in other parte, it will not pay to 
make roads and slides, unlees a large quantity of timber is 
available for removal from one locality. 

6' Ia short, if we can manage to utilize the extensive foresk 
of the inferior kinde of pines, it will be poaaible to place the 
working of the Himalayan foresta upon a much more satirfac- 
tory b t i n g .  This ia an &vantage independent of increasing 
tbe supply of timber." 

17. I n  1875, the Government of India placed Dr. H. 
Warth, ~oliector  of Inland Cuatom, Mayo Salt Miuea. on 
special duty to work up the information which I had collected 
regarding the impregnation of timber, and the result was a 
report on the subject, which was publislied in the INDIAN 
FOBESTSB of July 1876. 
In 1876, when Dr. Warth was at home on furlough, he was, 

a t  the sllggestion of the Government of India, directed by the 
Secretary of State to examine certain impregnation works in  
Germany and Austria, and particularly to report upon tlte 
experience gained in these countries regarding the durabi lity of 
sleepers impregnated with chloride of ainc and aulphate of 
mpper. His report, which was dated December 1876, was 
printed in England. 
And in July of this year, Dr. Warth was again, by the erder 



of the Government of India, placed upon spcial  dnty to 
prepare estimates for setting up works for irnpmgnating the 
Himalayan pines with metallic ralts. This last report ia dated 
14th September 1878. 

18. As stated in paragraphs 28 and 29 of Dr. WsrthJs 
last report, a pneumatic apparatm for impregnating sleepem 
of Pinw bngifolia with creosote was set up a t  Aligarh in 1868, 
and wan mrked rucceaafully for some time. Tbe areosote 
wan imported from England, and its cost a t  the works in r e  
ported to hare been from 4 to 64 annas per gallon, a d  count  
ing the coat of the iron tanks in which i t  is imported, and 
which, tu the extent of the supply then obtaiued, were utilised 
or sold for full value. With a large steady aulrual supply of 

however, the disposal of these tanks for full value 
ronM be difficult, and this would increase the cort of creosob 
considerably. Even at the rates meutioned, the cost, reported 
from one rupee to two rupees two annas per sleeper, wmkl,  
rn a rule, be prohibitory. For  the present, therefore, the idea 
of using creoeote must be given up, though it is uot impossible 
that hereafter it may be manufactured in India, The next 
beat snbetitutes for creosote are certain metallio salta, rriz., cor. 
rosive sublimate, sulphate of copper, and clrloride of ciuc. 
The result of the experience regarding tLe preservative power 
of thew substauces is recorded in the three reports submitted 
by Dr. Warth on the subject, and particularly in paragraphs 
10 to 18 of the memoraudum of September last. There is 
every reason to believe that those substances will prove effec- 
tive in India, provided the proceases are applied with due care 
and with due consideration of all circumstances, particulltrly 
aa regards the drying of the sleepers after impregnation. Re- 
garding the cost of the process, refereme is requestedqto para- 
graph 41 to 68 of Dr. Warth's preeent report, which s11ows 
that with an annual outturn of 200,000 sleepers, tile coat, 

including the cost of the metallic salts, will amount to 8 rrunas 
per broad-gauge aaleeper. 

19. There is good ground to believe that it will be pon- 
sible to &liver annually 200,000 sleepem, or a larger quvlltity 
of the specieti mentioued above, at the impregnating works, at 
rates varying from Ra. 1-8 to 3, and that i t  will be powible tb 
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sell the impregnated sleepers at the works at Rs. 8-8 a piece 
all round. This estimate relates to broad-gauge sleepem ; but 
i t  can only be maintained if the demand is steady, so that all 
operations can be arranged accordingly. A fluctuating demand 
aud sudden irregular indents for the delivery of large qusntitiea 
at short notice must always result in increased cost of the sleepers. 

20. The question now arises, whether at the rate named 
there is any prospect of selling annually 200,000 broad-gaugi 
or their equivaleut in metre-gauge sleepers in North India. 
I n  estimating the annual sleeper requirements of the lines in 
North Iudii, it has been assumed that sea-borne sleepera can 
compete wit11 indigenous sleepers to a distance from the port 
of from 500 to 600 miles. Thus, i t  has been assumed that the 
Rajputana line sill be supplied with sea-borne ~leepera as high 
up as Ajmere, and the Holkar and Neemnch lines as far rs 
Neemuch. The Indus Valley line, the Great Indian Penin- 
aula and East Indian Railways have been entirely omitted 
from the calculations. 

21. The following statement show8 the length of lines in 
North India open on 30th June last, and those in progress on 
that date, all those lines or seations of liues which, i t  is pre- 
rumed, can be supplied economicirlly by sea-borne sleepers 
being excluded :- 

Zengih of lines open and in p r o p e a  on the 30th Jnne 1878. 

. 103 milee, metre-gauge, line open on 80th Jams. The broad-g.ngs liar 
1084 mlier, WM opened on 6th Ootokr 1878 

Liner of Bailway. 

Punjab Northern St ate Railmy 
... Mutt m-Hnthras 

Rnjputann ( to  Ajmere) 
Scindin (to Gwelior) ... 
Neemuch (to Neemuch) 
Oudll snd Rohilehnnd (whdii 

line) 
Sindh, Punjab an ; l "~e lh i  ~ . i :  

wny ( to  Multnn) ... 
Total ... 

Im 

E9 

Milea. 
71 

41 

8 

........................... 
llb 

O m  ON THB 80~E 
J m  1878. 

M i h  
......... .................. .................. ......... 

193 

......... 
---- 

188 - 

Milea. 
103. ............ ............ 
34 

644 

668 ---- 
1,%4 

1 .  ......... 
29 

MO ......... ........................... 
......... 

429 
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22. The experience gained on the East Indian Railway jus- 
tifies our estimating the life of a heart-wood sleeper of sill a t  
14 years; but takiug the sleepers now in use all round, 12 
years may be taken as the average duration of sleepers. Ac- 
cordingly, assuming ope-twelfth as tlie annual figure for 
renewals, we have the following :- 

In these estimates no renewals are included for the lines now 
in progress and not yet open for traffic. 

23. As regards new constructions, we may assume that 
daring the next five years, 50 miles annually on the broad- 
gauge will be built in the Pulljab, and 100 miles on the narrow- 
gauge in the North-Western Proviuces. I f  we ndd to this the 
renewals, we find the total anuual requiremeute af sleepers in 
round numbera as follows : - 

Gauge. 

B d  ... ... ... 
... Metre ... ... 

Qauge. Milea Sleepers, per mils. Total rleepem. 

Broad 

Metre ... 

Total ... 8,600 619,000 

24. The following statement shows the cost of iron and 
wooden sleepers per mile imported by sea a t  the limite 
of land transport here assumed. The cost of the land trans- 
port is estimated at Rs. 15 per ton for 500 miles, which 
is equal to :, pies per maund per mile. This is rather too 
low au estimate, but i t  is adopted here in order to be on the 
safe side. 

Y 1 

Length of liner open 
on the 30th of June 

1878. 

Miler. 

1,234 

429 

Bcq~~irementr for re- 
newal~ in length of 

line. 

Milea. 

103 

36 
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Cost of imported sleepers per mile of line at sea-port and up- 
county. 

25. I t  lias been stated above that it will be possible to 

Slee era of iron 
anfwood im- 
ported from 
England at  
p-t price8, 
per mile of 
mingle line. 

Weigl~tof sleep- 
o ~ i n t o i y . .  

A,-Cort a t  n a -  
port. 

(Reported pw- 
n n t  raten) ... 

B.-Transport 
by rail- 

To Multan ... 
,, Ajmere ... 

,, Neemuch ... 
,, Jubbulpore 

,, Allahab~d ... 
d + B.-Coat 01 

rlscparr per 
ails of ringls 

line- 

At Multan ... 
,, Ajmere ... 
,, Nwrnuck ... 
,, Jubbulpm 

,, Allahabad ... 

deliver broad-gauge impregnated sleepers at the impregnating 
works for Rs. 3-8 per sleeper. At  1,800 sleepers per mile, this 
would amount to Rs. 6,300 per mile. I t  will be explnined 

IBO" 
BLBBPBBB' 

Broad- Metre- 
gauge. gauge. I ---- 

1 4 6  

Bs. 

12,000 

Bs. 

2,650 

2,667 

2,616 

2,694 

2,470 

14,650 

14,667 

14,615 

14,694 

14,470 

CBBOBOTXD 
PINE 

---- 

XI. 

5,496 

Bs. 

1,198 

1,206 

1,182 

1,217 

1,117 

6,694 

6,702 

6,678 

6,713 

6,613 

BLBEPBEB. 

Broad- 
gauge. 

125 

8 .  

4,730 ----- 
Ik 

2,269 

2,284 

2,258 

2,306 

2,115 

6,999 

7,014 

6,968 

7,036 

6,845 

Dbbnce md 

IndunValley and Sindh 
Ruilways 

Bombay, Baroda and 
Central India and 
Weatern Rajputans 
Railway8 ... 

Great Indian Peninsula 
and Holkar Railways. 

Great Indian Pe~linoula 
Railwny ... 

Elut Indian Railway 
IromHowrcrh. ... 

Metre. 
guuge 

55 

RE. 

2,606 

Ba. 

980 

987 

967 

996 

914 

8,686 

3,593 

3,573 

3,602 

3,520 

Milea. 

605 

609 

697 

615 

564 
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further on that the works will probably be set up near Delhi on 
the Jnmna, and a t  Rajghat on the Ganges river ; and it is 
obvious that from these points, or from points similarly eituated, 
sleepers at Rs. 3-8 a piece (broad-gauge) will, even a t  the pre- 
sent low prices, compete successfully against sea-borne sleepera. 

And it may be assumed as certain that creosoted pine sleep- 
en will long continue to be imported at the rate of Rs. 2-8 per 
broad-gauge sleeper, but that the rate will again approach the 
asnal one of Rs. 4. 

26. Under these circumstancee, it may reasonably be ex- 
pected that the lines mentioned, the annual eleeper 
requirements of which during the next five years have been 
estimated a t  270,000 broad, and 243,000 narrow-gauge, will be 
chiefly dependent upon the supply of indigenous sleepera, and 
these are, ae already explained, the following :- 

(I.) Sill sleepers from Nepal. 
(2.) Deodar sleepers from Kaehmir. 

3.) Impregnated pine sleepers from the Jumna and Ganger 
riven. 

I t  cannot be expected that sill and deodar eleepera (broad- 
gauge) will ever, to any large extent, be delivered at Rs. 8-8 per 
rleeper ; they will always command from Rs. 4 to 5 delivered 
on the line. 

Therefore, it is likely that at the rate mentioned (Rs.. 8-8), 
there will be a certain demand during the next five years for 
at least 200,000 broad-gauge, or the equivalent of narrow- 
gauge sleepers a year. And i t  is obvious that a rise in the 
cost of sea-borne sleepers, and any increase in the import 
trade up-country which will raise the cost of carrying aea- 
borne sleepers inland, must necessarily increase the demand 
for indigenous sleepers. 

27. It is impossible now to predict whether the pine sleep- 
en proposed to be impregnated with metallic salts will attain 
a durability equal to that of sill and deodar sleepers or of 
creosoted pine sleepers imported from England. This is the 
chief element of doubt in  the matter; but the experience 
gained on this subject in Europe justifies the nssumption that 
the difference in the life of creosoted sleepera and of sleepen 
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properly impregnated with the metallic salts named, mill not 
be very considerable. 

It has been proposed, in the first instance, to import from 
Europe, and lay down in India, a quantity of sleepers im- 
p g n a t e d  with sulphate of copper and chloride of zinc, and 
not to set up impregnation works, until the duration in India 
of sleepers thus impregnated has been determined by actual 
experience. I t  must be remembered that, if this plan is follow- 
ed, 10-15 yeara a t  least must elapse before a reliable result 
can be obtained in this respect ; and within this period, diffi- 
culties in regard to the sleeper supply in tbe inland districts 
of North India are sure to arise, which i t  may then perhaps 
only be possible to avert by cutting the last remaining stock 
of mature sbl and deodar in  the Government forests. Such a 
contingency must by all meana be avoided ; the few remain- 
ing forests under the control of Government in Northern 
India, which still contain large quantities of mature dl and 
deodar timber, must now be worked with role regard to their 
maintenauce and improvement as permanent eources fpr the 
rupply of these woods ; and, if this is done, large supplies of 
these woods will not be possible for many years to come. It 
eeems to me that rather than risk being compelled to cut the 
Imt remaining stock of mature ~ b 1  and deodar in the Govern- 
ment forests, i t  would be wiser to risk the comparatively small 
capital outlay which the establishment of impregnation works 
in India involves. I n  paragraph 55 of his report, Dr. Warth 
estimates the total capital outlay on account of these works at 
Rs. 1,19,000, and his estimate is liberal in every respect. 

28. It 11as been suggested to procure 40 miles of sleepers, 
ctiz., 20 miles impregnated with chloride of zinc and 20 miles 
impregnated with sulphate of copper. According to the figures 
entered in paragraph 23, the cost of a mile of creosoted 
sleepers (broad-gauge) from England in TJpper India amounts 
to Rs. 6,900, and it is not likely that sleepers impregnated 
with metallic salts, which must be procured specially for the 
occasion from the Continent of Europe, will be obtained for 
less. The experiment, therefore, will cost Rs. 2,76,000, and 
it could not well, with any reasonable chance of succeea, be 
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made on a smaller scale. But the result of the experiment 
will not necessarily give a reply to the question whether sleep- 
em of the Himalayan pines, impregnated with special regard 
to the requirements of the climate of Upper India, will prove 
8nfficiently durable to be employed with advantage. I n  the 
impregnation with metallic salts in a watery solution, the dry- 
ing of the impregnated sleepers will probably be the chief 
difficulty to be contended against in India, and the process of 
drying the impregnated sleepers will require special care in the 
works proposed to be set up. If, for instance, the sleepere 
impregnated in Europe with sulphate of copper and chloride 
of zinc were not properly dried, they woiild split and thus 
prove unsuitable. &ain, some of the Himalayan pines will 
probably be found to be more useful sleeper woods when 
impregnated than the European woods which are ordinarily 
used for impregnating with metallic salts. 

29. The total cost of Himalayan pines impregnated in 
India for 40 miles of broad-gauge line will, at  Rs. 3-8 per 
deeper, be Rs. 2,52,000. The laying of these as an experi- 
ment will, in due time, give a more direct and practically useful 
result than the sleepers ~rocured from Europe : and if, as I 
hare no doubt will be the caae, impregnation in India proves 
successful, almost any quantity of sleepers tlius impregnated can 
be turned out annually, for the foresb of the species mentioned 
are very extensive, well-stocked, and nearly untouched. At 
present they are almost valueless for export. I submit that 
the right thing to do is to make both experiments ; to set up 
the impregnation' works, and to procure 40 miles of sleepers 
impregnated with metallic salts from Europe. Final reanlts 
regarding the durability in India of sleepers impregnated with 
metallic salts, can in either case not be obtained under 10 to 
15 yeare ; and this being so, i t  is clearly best to make the 
experiment aa complete as possible. 

30. I n  case it should be decided to accept the proposals now 
mbmitted, and to set up works in Upper India, 1 wonld sug- 
gest that, before the copper cylinders are purchased, some fur- 
ther data be obtained from France and Italy regarding the 
experience obtained on the iailways in thoee countries, with 
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reference to the durability of beech and pine sleepers impreg- 
nated with sulphate of copper by the pneumatic process. I t  is 
generally known that the results have been satisfactory ; b u t  
specific data are wanting from those countries, and should be 
obtained. The forest officers who have received their profes- 
sional education in France are all familiar with French, and 
any one of them who may be at home on leave would be com- 
petent to undertake this duty. The data should be coliected 
on tlie spot at the head-quarters of tlie different r a i l~ays ;  the 
impregnation morks should be visited, and a collection be made 
of all recent publications in Frauce and ltaly bearing on t h e  
subject. A statement of the lines on which sleepers thus  
impregnated are used, and the annual outturn of such sleepers 
from the morks, should be given as far as practicable. T h e  
opportunity should be taken to enquire into the extent to 
which Boucherie's process is used, and the experience gained 
regarding the resulte obtained by that process. Paragraph 54 of 

Dr. Warth's report shows that the cost of the copper cylin- 
ders and bronze frames alone amounts to B4,640, whereas t h e  
total cost of the machinery expected from England will not  
exceed £6,400. Before incurring this part of the outlay, 
therefore, i t  will be well to procure by direct enquiries on the 
epot the latest experience regarding the durability of sleepers 
impregnated with sulphate of copper by the pneumatic process 
in France and Italy. 

31. A few remarks should now be made regarding the quea- 
tion where the works should be established. On this subject I 
have consulted Mr. Greig,.the Conservator of Forests, Central 
Circle, in the North-Western Provinces, and Captain Bailey, the 
Conservator of Forests of the School Circle, and the following 
remarks are chiefly based upon the data furnished by these 
officers. The four species, the wood of which i t  is proposed 
to impregnate in the first instance, have been mentioned 
already 16). The commencement will probably be 
made with chir (Piitua Zongi,jblia), extensive forests of this tree 
being close to the banks of several streams which admit of 
floating, chiefly in the basin of the Tons and Ganges rivers. 
The works should, if possible, be set up at  the point where 
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water carriage ceases, and i t  will, therefore, be best to establish 
two separate factories, one for the sleepers from the Tons, the 
other for those from the Ganges river. Eventually, I have 110 

doubt that the wood of the other species also will be brought 
down and impregnated. These kinds also will, in the first 
instance, be procured from the Tons and Ganges forests, eo that 
thefollowing remarks are applicable to the supply of sleepers 
of these kinds also, except that they grow at higher elevatione, 
and that the working season in the forests in the case of these 
woods is not in winter, but in spring, summer, and autumn. 

32. For the timber from the Tons river, the m ~ r k s  will 
probably have to be set up at Jagadri, or at a place near Delhi. 
The sleepers which come down singly are caught and rafted at  
Dagh Pathar below the junction of the Tons with the Jumna 
rive# ; the rafts are then floated down the Jumna river and 
Western Jumna canal. If the works were established a t  
Jagadri, they mould be near tile canal and the Sindh, Punjab 
and Delhi Railway, and the sleepers would reach that place in 
about 105 days from the time of beiug launched in the forest. 
There wonld be little chance of interruption on the 28 miles 
of canal from its head to Jagadri, as this portion of the canal 
is broad. It is estimated that the cost of the sleepera deli- 
vered from the forest at Jagadri wonld be under Ke. 1-12 per 
sleeper. 

33. If it should be decided to establish the worke near 
Delhi, then the best place would be at a statiot~ on the Raj- 
pntana line, opposite Metaikn-phal, where the railway crosses 
the Western Jumna Canal. Rafts can usually be floated as 
far as this ; but they may occasionally be stopped by insu5- 
ciency of water at  Rohilla Khan Serai, 5 miles up the canal, in 
which case the sleepere would either be floated siugly or carted 
to the factory. In any case, the cost of the unimpregnated 
sleepers near Delhi would be under Rs. 2 4  a piece. The 
transit fom Jagadri to Delhi wonld ordinarily take about 15 
days, and the risk of delay wolzld be somewhat greater than 
in the case of Jagndri. A certain amount of risk of delay is 
inseparable from floating on the canals ; but by good manage- 
ment, this may to a great extent be obviated. The canals are 
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usually closed for cleaning in January, aud by that time the 
floating of the year should be completed. 

34. The forests of Pinw longifolia are at low eleratione in 
the valley of the Tons, and work in them can only be carried 
on from October to April. Beginning work in October, all 
sleepers on the bank of the river by 1st March could be 
lauuched and floated to Jagadri by June; those sawn and 
carried in March and April could be launctred in September 
and delivered at the works by December. Thue, the great mass 
of the sleepers wo~ild be delivered at the works during two 
seaeons of the year, uiz., in June and December. 
35. I t  is not at present considered probable that i t  will be 

found advantageous to send the sleepers to Delhi by the river. 
On that route the rafts are sent down by canal to Duduper, 
(14 miles below the canal head-works). Here, when waste 
water is available, the rafts are broken up, and the sleepers 
aarried over the escape bund ; they are then re-rafted and sent 
down the escupe charlnel to the Jumna. When there is not 
sufficient water in the escape channel, the rafts aresent on 
5 miles further to Madel~ur, where they are broken up, and 
the sleepere are carted 3 miles to the Jumna. On reaching 
the river, they are re-rafted and floated down to Delhi. But 

' this route is considered much more uucertaiu than that  to 
Metaika-phal by the cnual. 
36. Two other places have been thought of-Saharanpur 

on the Eastern Jurnna canal, and Rampur Mandi in the Dliu 
on the Jumna river. The Eastern Jumna canal is not adapted 
for navigation, owing to numerolls masoury weirs in its course 
not being provided with locks. No rnfts would live over these 
weirs, and single sleepers could not be allowed to go over 
them, as the weirs would not stand it. I t  would, however, 
probably be possible to fit the canal for floating single sleepers 
by erecting floating booms above each weir and constructing 
slides of wood over the weire. This would, however, increase 
the expense, and the cost of sleepers delivered at Saharanpur 
would be greater than a t  Jagadri. 

37. Rampur Matldi on the Jumna river below its junction 
with the Giri, or rather a place oppoeite to i t  in the Dehra 



Dlin, wonld have the great advantage of being nearer the 
fo rm.  There would be no risk of detention, and the delivery 
of the sleepera at the works could be better regulated. The 
works wonld be under constant supervision by the Coneerrator 
of Forests of the School Circle ; they would not necessarily 
form a separate charge, aa would be the case if they were 
established at  Jagadri or near Delhi, and consequently the item 
of officers' salary, which in the estimate drawn by Dr. Warth, 
(paraOpph 56) rmounta to Rs. 12,000 out of a total annual 
outlay of Ra. 47,527 for working charges, might be consider- 
ably reduced. 

88. The drawback to M a  plan would be the expense of 
carting the sleepem to gahatanpur, which would coat at least 
6 amas per broad-gauge sleeper. But if a branch railway 
were built from Saharanpur to the foot of the hills 
below Ohakrata, this objection would, to a great extent, be 
obviated. The line wonld probably pass within 3 or 4 miles 
from the place, and a tramway might be run into the works. 
On the assumption that 180,00(1 sleepers were procured from 
the Gangen, and the same quantity from the Tons, about 7,000 
tons of timber would be carried annually by that line-a 
distrnce of about 40 miles to Saharanpnr. The freight might 
be 6xed high, so ae to yield a grov income of say Rs. 20,000 
a year to  the railway, which would be an accepta\;le addition to 
the earnings of the railway, conaidering that most of the traffic 
on that line would be up-country. This' would add 3 to 
4 aunaa to the cost of the sleepem, which additional charge 
wonld probably be counterbalanced by the other advantages 
of the place. I t  is estimated that the sleepers from the 
forest might be delivered from the forests at Rampore Mandi 
at from Re. 1-8 to Re. 1-10 each. 

39. The sleepers brought froth the Gauges would also be 
cot and sawn up between October and May. Mr. Qreig hopes 
thatit will be possible to float them domll the Ganges to 
hjghat, where the Oadh and Rohilkhand Railway crosaes 
that river. At that place they wonld be delivered twice a 
pear, in May and Jane add in October and November. The 
chi forest0 on the feeders of the Ganges are very extensive ; 

z 1 
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those in the Alaknanda and Bhillang valleys wonld probably 
be taken in hand first ; and Mr. Greig hopes, if all goes well, 
to be able to deliver the animpregnated sleepers at  Bajghat 
at  the rate of Re. 1-8 to Re. 1-10 per broad-gauge sleeper. 

I f  these anticipations are realized, then the workn for the 
timber from this river will be established at Elajghat, a n d  
arrangements will be made for an annual delivery at  that place 
a t  the outset of 100,000 sleepere. 
40. If the proposals here submitted are approved, then 

the firet step should be to pnt the forests in  order which 
are to yield these sleepers, by making roads, protecting them 
from fire, and preparing a preliminary plan of working; 
and the more time can be given for this preliminary work 
the better. Aa far as the interests of forest administration 
are concerned, nothing would be gained by hurrying on the 
establishment of these impregnatiou works, provided i t  is 
decided to make a commencement, as soon aa all needful 
preparations have been completed. Indeed, the present time 
is by no means favourable to the undertaking, on account of 
the unueually low prices of both iron and timber sleepers 
imported from Europe. 

41. There can be no doubt that, as far as the railway 
interest is concerned, i t  will be wise and prndent to give en- 
couragement to all meaeures which may tend to increase the 
supply of indigenow eleepers. But the necessity of these 
measures will, perhaps, be felt more keenly when the cost of 
imported sleepers has risen to a higher figure than i t  stands 
at present. 

42. The practical question which now calla for deciaion is, 
whether i t  is likely that there will be a demand in North 
India for an annual ontturn of 200,000 broad-gauge sleepere, 
impregnated with metallic aalta. As soon as this question 
haa been settled in the affirmative, the preliminary steps here 
indicated should at  once be taken ; and when the works hare 
once been commenced, i t  may be confidently predicted that 
the bnainesa, if properly managed, will develop largely ; and 
that by gradually adopting improved methods of impregnation, 
the wood of the Himalayan pines will be made aa .durable as 
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that of deodar or creosoted pine from England. I n  the same 
mmnre as success in this wspec t is attained and recognized, 
the demand for these sleepern will incream; and thus the 
object will eventually be gained of ntilixing the trees aaeociated 
with deodar in the forests, and of thereby placing the working 
of these deodar forests upon a sound and satisfactory footing, 
while at the same time largely increasing the supply of 
indigenous sleepem. And when all the experiments proposed 
to be made have been completed, and when the system 
of impregnation moat suitable for India haa become a regular 
matter of routine, i t  will then, perhaps, be poasible to make 
the impregnation works over to private enterprise, and for 
Gtorernment to withdraw from this part of the business. But 
the commenoement mwt be made by Government. 



Statement showing the d e r  of Skepera supplied to State Railways by the F m a t  Department8 of the North- 
Weatern Provinces, the Punjab, and the Cen t rd  Provinces up to 1st April 1878, and in tlie care E 
of Bengal and British Burma up to 1st April 1877. 
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Burma. 
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TO TEE EDITOR OP THE ( t  INDIAN FOBESTER." 

SIR,-In the October number of the Indian Fore#fer, "A 
STUDENT" asks for some direct proof that the concentric rings 
are annual in the case of Conifers. 

Through the kindness of a friend, two specimens of young 
deodar6 were sent to me, cut from the Bodyar Plantation in the 
Jaunsar Division, North-West Provinces, which was planted 
by me in December 1872. 

The therefore, has just completed its sixth year, 
and on each of the specimens six annual ringn can be distinctly 
counted. 

The plantation is about 8,000 feet high. One specimen was 
cut from a slope bearing a north-west aepect, the other from 
a slope with a south-east aspect. 

This proven, at any rate, that with the deodar, and up to six 
years of age, there is a direct relation between its annual rings 
and its age. 

R. WHITTALL. 
TOUNGOO, BIUTISH BUBMAH, 

%7th January 1879. 

& the @inns sglbd~s a ',fir' in '@ine9? 
SIB,-I should be much obliged if you, or any of your 

readers, could give me the trueEnglish name for Pinur ayluestrir, 
Linn. In  the Forest Flora, N. W. and C. India, it is given as 
Scotch Fir. In  one and the same article on pp. 530-686 
of the Journal of Forestry," we find Scots pine, Scotch fir, 
Scotch pine, and Scote, but the first name is the one that gener- 
ally prevails. In the report of the meeting of the Scottish 
Arboricultural Society, i t  is called Scots fir and Scotch fir, 
whle a writer in the above-mentioned journal insists that it 
should be called Scotch pine, because " it is a pine not a b." 
My own opinion is, that the best name is Scots pine, but I should 
be glad to have your  opinion,^ well as that of your readen. 

5. 
[We ue of opinion tht ' Bcotoh Pine' would k bhs beat nmre,-E~.] 



SIB,-A few remarks regarding the property of certain trees 
to continue coppicing from their roots year by year, after having 
been annually killed down by frost or extreme heat, may 
interest some of your readers, who have felt discouraged at 
what appeared to be frequent and complete failures of their 
sowing operations. 

I refer more particularly to the districts of Ajmere and 
Menran, which I again visited a 8hor.t time ago, and where 
extensive sowing operations were executed during 1878-1874, 
and 1875, but which were thought to have failed on account of 
the young plantr having died down two or three years in succes- 
sion. However, on again vieiting them localities, many of the 
plants were now found to have attained a height of two or three 
feet, and apparently strong enough to resist the hardest frost or 
most intense heat. 

On examining the roots, the places down to which the shoots 
had annually died, were distinctly visible, the roob being now, 
of conme, very thick and of great length. The seeds sown in 
them localities were Babul (A. arabiea), Khair (A. Catech). 
K h t a  (A. rarpesttir), Jhinga (Bauhinia racnnora), Khakra 
(Butea fionhra), and other hardy trees, all of which seem 
specially suited for reboisement works in dry and arid climates, 

Of course it must be borne in mind that probably not 
more than 10 per cent. of the whole number of seedr which 
germinated have finally snaceeded, but even this emall amount, 
on poor soil and without any irrigation, may be oonsidered on 
the whole satisfactory. 

This property of coppicing year after year, till the young 
plants become fairly established, is said to be common to M 
(8brea robwta) and many other trees, M) that those who may 
have undertaken works of a similar natnre in other districte, 
and find that the shoots die down annually during the fireti 
two or three years, should not feel discouraged, but go on from 
year to year till final success is attained. 

E. McA. M, 



SIB,-I have the honor to request the favor of your inform- 
ing me as to the beet and cheapest method of getting rid of 
Porcupines in our plantationa. 

JAYBB WHITB, 
Bust. Commr. and Forest OJicer, A j w e .  

mr-Ws mhall be vmy g l d  if any of our redsm will kindly anme 
&. K its'r qus&n.-ED.] 



Sist of tee forest trees of apsore a~tb  anorg. 30 mi, 
6. 8. Ban Someran, dlo~tsarbator of #orerris. 

[Myrore Qovt. Prm, Bangalore, 1879.1 

This is the first attempt to publish a concise list of the 
forest trees of Mysore and Coorg, with their Kanareae names. 
Experience must ehow whether the identifications of these 
names are correct throughout. Meanwhile, we welcome this 
little book as a useful contribution to our knowledge of Indian 
forest trees. The chief point which we should be inclined to 
regret in, that the author has not attempted to give a more 
cbmplete account of the diatribation within Mysore of the 
trees enumerated by bim. 

I n  glancing over the pages, the following remarks have 
occurred to us, to which we would invite the attention of Forest 
Officers in Districts where Kanareae is epoken. 

Page 1.-Polyalthia longgoCia is called '' Putrajiva," which 
i s  the Hindustani name for Putranjiva Roxburghii. This may 
posaibly be a dip, but if not, it would be curious to hear how 
the word found its way into Kanarese. 

Page 6.-Qrewia oppoaitif01ia.-This is the well-known 
Biril' of the N. W. Himalaya, whose bark is used for cordage. 

It is not likely to have been found in Mysore, and as the 
author himself expreeaes aome doubt of the name, he probably 
meane aome other epeciee of Qrewia. 

Page 16.-.7)albergiu Sisaoo.-It will be most interesting to 
know where this tree grows wild in Mysore. At present i t  ie 
only known to be wild in the Sub-Himalayan belt from the 
Indus to the Monas river in Assam, and on the banks of the 
large rivers which descend from the Himalaya into the plains. 

Page a8.-Ca~arina equisitifo1io.-This tree is, probably 
by mietake, placed under Plotanem. I t  should be referred to 
a separate order- Caauarinea. 

A 2 



There are also many misprints ; and, although the list was 
probably chiefly compiled with the assistance of the Forest Flora 
of N. W. and Central India, and BeddomeJs 'Flora Sylvatica' 
of Madras, the remarks on uses, as well as those on 
distribution already alluded to, are somewl~at meagre : pet the 
defects are trifling, and we recommend the list to the attention 
of our readers, and especially of those who are learned 
in Kanarese. 

8bt gonntal of forestq a~rb @states' aanagment. 
IN the DECEMBEB number the Editor gives a reacrnk of the 

Annual Report of the English Woods and Forests Department 
for the pear ending the 31st March 1878. The results are 
not very satisfactory. The return from the New Forest with 
an area of 63,000 acres is not above six pence (four annaa) 
an acre. I t  seems, however, that the want of a proper defini- 
tion and settlement of rights is one at  least among the more 
prominent reasons for want of success. The Editor sums 
up his Review as follows :- 

"The total receipts for the year from the Royal forests 
"and woodlands amounted to £28,353-10-6, and the expen- 
"diture to £Z0,302-16-8. The result is uot what i t  ought 
" to be, nor what the country has a right to expect i t  to be. 
"This would be much clearer if the average of each forest 
" were given in the returns. Such an insignificant revenue as 
" these returns show to be derived from about 100,000 acres 
" of public property, much of which consists of land cap- 
"able of producing excellent agricultural crops, as well a s  
" valuable crops of forest produce, if properly managed and 
" cultivated, calls loudly for a thorough investigation, and the 
" adoption of much more efficient means for realizing to the 
" country the full value of the extensive (?) domains which it 
" was, but which at present appear to be nearly as unprofitable 
" as the deserts of the Great Sahara." 

After a note that all kinds of forest berries, holly, haws, tips, 
kc., have been as scarce in 1878 as they mere abundant in 1877, 
and a rather curious note on the fondness of sheep for the 



large-leaved ivy, which they appear to eat as a cordial or 
tonic, Mr. B A B R ~  s second paper on l' French Forestry at the 
Paris ExhibitionJ' is printed. This paper should be read, an it 
gives a very clear and interesting account of the different foreat 
regions and their characteristic species. 

Dr. Crombie Brown continues his sketches of forestry in 
Northern Europe; the present paper is on the Swedish Forest 
Institute. 

There we have several forest schools in the forest districta : 
and in many of the common schools horticulture and tree- 
planting are tanght. I t  appears that in 1867 no less than 
21,860 pupils received such inatmction. 

Next cornea a Report of the %5th Annual Meeting of the 
Scottish Arboricnltural Society. 

Some notes on Eucalyptw are given. 
The first note is not very useful, an it speaks ae if Eucalyptw 

were of one species, instead of being a genus with over 160 
species, each one of which differs in some important respects 
from the other aa regards requirements in climate, soil, kc. 
Mr. Adam, of Sydney, N. S. Wales, writing regarding the aup- 
posed anti-malarious properties of Eucaiypiw globcrlw, says that 
it is, compared to some other species, poor in volatile oils. 

W. Bosisto, of Victoria, haa a n d y d  the extracts of several 
species and found :- 

E. obliqua ... ... = 0.500 
k globulur ... ... = 0.719 
E. goniocalyx ... ... = 0.914 
E. Inccoxylon ... ... = 1.060 
X oleoru ... ... = 1.250 
E.amygdalina ... ... = 3.313 

IN the JANUABY number, a glaring eulogium is bestowed 
on Captain Campbell Walker's report on the New Zealand For- 
ests ; an excellent and valuable work, which we long ago pre- 
rented a study of to our readers. We very cordially endorse 
the Editor's remarks about the folly of the New Zealand 
authorities not taking action on the reports and at once in- 
augurating a system of demarcation and settlemer~t of State 
forests. 



In  the series of editorial notes, i t  is also satisfactory ta 
observe that the " Foreet Board" of South Australia are really 
(if we may judge from their report of 1877-78) beginning to 
pay attention to the constitution of Reserved Forests, as dis- 
tinguished from new arboriculture. They have at present 
213,868 acres of forest land, but i t  is distressing to observe 
that no less than 90,278 acres has been let ' L  under seven or 
fourteen years' lease, or by yearly license, to various parties who 
work the produce and realise the profis to the best advantage." 

Now if this meant that a well-considered plan of manage. 
ment and utilieation of the forests was in existence, and that t h e  
right to cut just exactly what the plan prescribed and in t h e  
manner it preeeribed, or to utilize other produce under a similar 
restraint, was sold, somethiug might be eaid for the system : 
but if, as is to be feared, i t  only means that certain lesaees 
am allowed to work" the forest for a term to their own 
"best advantage" with little or no restriction, then such a 
system can only result in the ruin of the forests within the 
next few years. 

It is of course highly satisfactory to see that 228,000 young 
planta of all kinds of trees, Eucalyptr, Pines, kc., have been 
reared and put out in the reserves ; but to plant with ane 
band and destroy the natural forest with the other is not forest- 
conservancy. 

Passing by a paper on '' Hedges and Hedgerow timber" of 
no interest to the Indian forester, and the continued account of 
Mentmore in Bnckinghamshire, a pleasantly written and intel- 
ligent description of a picturesque estate, we find a con- 
tinuation of Mr. Barry's paper on French Forestry a t  the 
exhibition, which is itself very interesting, and curiously illus- 
trates which we have before often observed, how the whole 
training and practice of " Foresters" in England makes it 
impossible for them to understand the podion of forest coun- 
tries, where we are not dealing with small plantations on odd 
corners of estates, but large extents of natural forest on which 
the timber and fuel supply of their country at large depends, 
and which perhaps are worked so aa to give scope to numeroua 
forest rights a t  the same time. 
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Mr. Barry mems to think that it is quite a ptadiarity of 
French Forastry, instead of an universal and f u n h t a l  
principle of all f m s t y  properly so called, that private owners 
can only, in the rarest and most exceptional csses, manage 
fersrk : saah mnrt be managed by Qovernment or Communal 
b o d k  who never die, and who are removed m far as poasible 
from the temptation to abnsive working. The only erceptionr 
can be in the case of very large proprietors in England or 
Scotlaad whose income is so large that they can afford to let 
their timber f o r a h  alone for the sake of the next generation, and 
whoss family pride in wooded domains is the wholesome ageat 
to countsract the otherwise universal desire for quick returna 
Mr. Barry'e remarks about the absence of treea m grown 

in England, with the chief object of being ornamental and 
only with a secondary object of gaining a profit, are v q  
good ; but the subject hm nothing to do with forwtry; it ir a 
pnre qnestioa of arborklture. 

Dr. J. C. Brown continues his Glances a t  Foreatry in North- 
ern Europe" and hm now got to Finland. This paper is ram, 
bEng, and there is a etill more detailed confusion about 
"Sarbge" which doen not really resemble the Kumri, 
Dhy6," &a, k., of India at all. The whole of the trees are 
not cut down (the very large and troublesome onea being 
killed by girdling) in the process called "Sarlage," though 
the Swedish " 8osdanjsJJ clam mem to consist, occasionally, 
in the destruction of all trees to begin with. 

A series of letters about "Training Young ForestersJJ u e  
wholly uninteresting to Indian forestere. 

Tbe number for FEBBUABY contains a note on Mauritius, 
which we print elsewhere; also a brief review of the 
farther 'Report on the Preservation of Forest' by the Com- 
mittee appointed in America under the presidency of Dr. 
Franklin B. Hough. I t  seema to ns that the view taken of 
the potitinn is most unfortunate. Private ownem, no doubt, 
cannot be interfemd with, without resorting to expropriation 
for indemnity, which, as a matter of general principle, can drily 
be dons when the forest has same specially proteotive 
ch arader in its relation to torrents, shifting sands, landdip 
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or the public health. But there are still in parts of Nor th  
America luge  areas of " public lands," why should there not 
be a demarcation of "State ForestsJJ to be put into r 
rational system of working as in France or Germany ? And 
why should not the Corporation, whose forests are managed 
by Trustees, be made answerable for the proper management 
of their estates, or be made amenable to State control? 
This matter do not appear to have received any con- 
rideration, and if they are put aside, on the ground tha t  
the public would dislike such State interference, theli t h e  
whole principles of forest economy must be reconsidered. 
It is a fundamental principle that timber forests (as oppoeed to 
those claasea of woodland that may yield a quick return in bark, 
poles or coppice wood) can beet be managed by the State which 
never dies, and is therefore under leas temptation to shorten 
the revolution for the sake of a quicker profit. 

We are glad to see the English Forester coming to take 
notice of Indian F~rests ,  the excellent results obtained in 
1877-78 under Dr. Sohlich's management in Bengal being noted. 

The writers in this valuable periodical are still apparently 
nnder the impremion that India is one small and undivided 
province, as in a (not very wise) paper by Mr. Sym Scott, at 
the end of the number, Dr. Sahlich is spoken of as Conser- 
rator of the Forests of India ! 

The papers on Cottage Building on 'Mentmore Estate' 
may be passed over as of no interest in India 

Mr. Barry's fourth part of the "French Forestry a t  tbe 
Paris Exhibition" is given. This shonld be read : but Mr. Barry 
forgets that the French Forest Administration did not think it 
necessary to put into the Exhibition anything that would illu* 
trate their whole system, especially such elementary mattem 
ae form the groundwork of the whole, and which Mr. Barry 
sketches. Such mattera are, of course, new and wonderful in 
England where there are no natural foreats, though i t  may be 
reasonably doubted whether i t  would not be enormously to the 
benefit of those of the large planted estates in Scotland, if 
they were subjected to a regular 'plan d'&ogementJ ru on 
the Continent. 



The Poreat Deputment specially exhibited ita magnificent 
works in that great department of forestry and engineering 
combined indicated under the term " hboisement." Of course 
this is likely to be entirely underrated by Englinh forestere, 
who have nothing of the kind to undertake in their own oountry, 
and are in consequence unable to realire the vaatness of the 
work, the skill and knowledge it requires, and the deep interest 
which attaches to it. 

Nevertheless beginners in India will thank Mr. Barry for 
hi. pleasantly clear little sketch of the ordinary methods of 
forent working, and wlection-cutting, the natural method, aud 
M) forth. 

Indian Plantation Officers should read " Sea Green's" some- 
what plaintire letter about thinning. Tbey will be disappointed if 
they hope to find a perfect " rule of thumb" for thinning, because 
i t  must depend on such a number of points, groupable under, 
(a) the soil and its moisture; (b) the climatic conditions, 
danger from winds, frosts, h.; (c) what kind of wood yon 
want to grow; (d) what species you are dealing with. All the 
general rules one can obtain are derived from observations of 
fact, and these rules, when taken as basis, and modified and 
directly applied in practice, become useful. 

" Sea Green" gives, however, some good extracts which we 
rill quote :- 
" Many y e w  ago an old friend of mine used to say that no 

timber could be grown by artificial means to equal in quantity 
and quality per acre the self-sown and self-thinning sort ; and 
in support of his statements he used to refer to the old natural 
forests that at  one time grew so extensively along by the 
riven Spey and Dee, and also to the Baltic and American 
forests ; but my trees are coming up so much of the same siee, 
that if left to themselves to do the work of thinning I am very 
much afraid they will soon completely dertroy each other. 

In my search for information I happened to fall in with the 
following works on the subject, and one i n  that valuable book, 
'The Theory and Practice of Horticulture,' written by the 
late eminent John Lindley, B.D., F.B.S., Profeeeor of Botany 
i n  Univemity College, London. 
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" He nap : 'As to the manner of thinning plantations, it does 
not appear possible to give particular rules for such an opera- 
tion. Instead, therefore, of saying that when a tree is of such 
a height it ought to be at such a distance from those around it, 
i t  seems better to state, as a general rule, that no one tree 
should be permitted to touch another, but that they should be 
allowed to remain aa close as circumstances will permit, pro- 
vided their branches do not touch. Practically it in impossible 
to adjust the thinning of a plantation with much exactnw; 
and in the annual removal of such trees aa are touching others, 
spsces larger than are actually requisite, according to this rule, 
will be formed. This is, however, an advantage, because i t  
allowr the wind to find its way freely among the trees, and 
gives them sdo ien t  room to lrpread the roots about.' 

"I  naed to pass by a plantation, forty to fifty years old, 
thinned according to what would appear to be the Profemois 
genera2 rub; but I wonld rather not have mine so thinned, 
because there appeared so very few per acre, and however 
well they might look in a lawn, their trunks looked far too 
short and coarse for timber trees; and I underetood when the  
timber was sawn up that it was very wide and soft in the grain, 
and full of large knots. 

'(Mr. C. J. Michie, in his prize essay (see Transactions 
of the Highland Agricultural Society of Scotland, 1876), 
says of thinning : ' The rule for this is, ab far as any rule 
can be given, to maintain a due proportion of girth to the 
height of the tree, and theee proportions are girth in inches 
to feet in height. For example, a tree 1% feet high should 
girth a little above the swell of the root 12 inches. 
There is a danger of old trees having too many as well 
as too few branches, but there is no danger cf yonng trees 
having too many; and, if the rule given should be ob- 
served, there will be no superfluity of branches at any time, 
for if the proportioned girth i a  too great, it can soon (if 
there are eufficient trees upon the ground) be reduced. 
A11 thinning should be commenced before the side branohes 
fouoh each other, and continued till the trees stand about eight 
feet apart, after which they may very safely be handed over to  



nature to perfect and complete their growth, the forester mean- 
while only cutting and removing dead or sickly trees, till the crop 
is ripe, when it should be cut, cleaned, and the ground replanted.' 

.U I annot  see that Mr. MichieJa rule is a very aafe guide for 
me, becam I use many trees not la  feet high ; and, if I were 
to keep them eo thin, I would have much fewer growing per 
acre, and therefore I would have fewer to spare for my v a r i o ~  
parposes ; and, besides, I would incur expenre in lopping off the 
exceaaively large quantity of branches, and have the butt-end 
oat of proportion to the small end, which will not at all snit 
me ; nor yet will it suit to leave the treea to nature after they 
stand 8 feet apart, because I could then get none out of my 
plantation at  all, except the few dead and decaying trees that 
might be picked up here and there wer the whole ground. If 
i t  wae wrong to have there aide branch- touching each other 
at 12 feet high, I cannot me how it could be right to have 
their branches beginning to crash into each other at 26 feet 
high, and annually going on, forming a denser canopy of rotten 
and h h  branches and green foliage overhead, until they are 
matured at my 50 or 80 feet high. 
'' Mr. &om, in that able work of hie, ' The Forester,' which 

haa p a d  through ite third edition, givm his rule for thinning 
am fbllows :-' When firs are kept growing at a distance leas 
than one-third of their height apart, they become tall, slender, 
a d  weakly; and, if grown at a greater distance from one 
another, they become branchy, and do not increase pro- 
pertionately in height, and the timber is generally coarse. 
If the trees are kept as nearly as possible at the distance 
rpe&ed above, they naturally prune themselves aa they 
advance in height ; for as won as the lower branches of the fir 
and pine tribe become confined, and a want of free air ensues 
in the body of the plantation, they gradually die and fall off, 
~ M ~ o u t  in the least injuring the quality of the timber.' 
" Mr. Brown'e rule suits me better than anything I have seen 

Jet, but I am afraid to adopt it until I see what yon, 
Mr. Editor, or some of your numerous practical readera and 
ccureepondents, may have to say on the subject, especially so aa 
x r .  BrownJe ideas were in print th i i -e ight  yeam ago, and 

B 2 
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being so old, and this rule being censured by Mr. Scott as 
being ' misleading, ' there may be some more modem and 
scientific method of doing it." 

Mr. Gordon continuea his '' Notes on Trees," and gives an 
account of some large Yew trees on Inch-hnaig (Loch hmond). 

Dr. Brown's "Forestry in Northern Europe" now comes to 
North Russia. 

Foreatem here will be amneed to learn that Dr. Brown 
considers "Kumri" (Kumeri as he writes it) in India to be 
a form of for& exploitation, like '' Sartage" in France ! He 
adds, however, as if with some misgiving of his accuracy, thst 
this "can scarcely with propriety be deeignated f o m t  
exploitation." Certainly, cutting down many acres of trees, 
letting them dry, and then setting 6re to them, in such a 
mmner that the fire is sure to spread in epery direction- 
and then cultivating for one or t r o  crops, the patch of land 
cleared by the proceaa, (which is ' Kumari') can scarcely with 
propriety be called forest exploitation. 

The paper, which appears to be a sort of tra~~slation, is 
rambling and not at all clear, and gives no account of the foreat, 
except to say that it is being very much dertm yed became the 
pessantry con3ider that foreats are common property, and claim 
the corollary that being common propetry they may be treated 
anyhow. 

Mr. Sym Scott haa favored the "Editor's BoxJJ with his 
views an to training young foresters for India We are glad to 
find that Mr. Scott recognizes that the "science of forestry h 
in every country and clime identical @y which, of course, he 
means that the principles are the same), but for the rest his 
paper is nonsense, pure and simple. 

When Mr. Scott has spent a few years in aeeing the wrt  of 
foreats there are in India, and what forest work ie like 
perhaps be will become acquainted with Indian requiremen&: 
and perhaps, a h ,  he will learn a little distrast of hie own 
magination in favor of those who have spent the best years of 

their liven in Forest Administration, and may therefore be 
preaumed to know what sort of training turns out the men 
best suited for the work. 



8 ~nn$efda'tt)s ggttrr. - 
Ffin I. 

Nownbar 2018, 1873. 
MTDU 

I fml r denim to poetise, 
P l e w  forgive me the failing. I've nought to amuse me 
80 I send you a letter on f o o h p  rim, 
And I hope that you'll pity ; a t  1-t not a b w  me. 

I'm alone in the jnnglea. The midnight lull, 
Without ocunption, i r  painfully dull. 
I've read d my magazinen ; every book ; 
And now for a frah rnpply eagerly look. 
Meanwhile I have nothing on euth to do, 
But nib a few linen of krnddle b you. 

No complimenl here in the pretras, you'll my, 
And yet there'r an artful compliment hid : 
Ti h r e  I have known you in work and in play, 
Fair weather md foul, for many a day ; 
And know that our friendrhip ne'er rnffm d q ,  
(Though in conmpondig we're lax, by the way !) 

That I treat you u freely M ever I did. 
The fsot in, I've lately k e n  writing at  random, 

Pray, m d  d e u ,  reporb for our Gov'ment. 
They imist on reporb. but they uan't nndenhqd 'em, 

For I've had no meaning in half1 have rent. 

I need not my more how the feeling a r m  ; 
Tbe rerult ir, however, I'm tired of prone : 
So I thought that a jingle of rhymen might tell 
On my n m a  like the rbiver of dirtant bell ; 
Or-( a rimile that rrill do equally well)- 
On my feelings like Champsgne or Sparkling M o d e .  

But talking of belle, forgive me a r h a p d y .  
Yon live in the arowd. m d  to you perhap " Odi 
prOf.nun," et  mtem, may reem more approprhh : 
But, when you're alone, reaollmtion mart operata 

I love to deem myrelf onoe more 
On Engkad'r peopled mil ; 

And m u  among a luppy md, 
Bsleued from wonted toil. 



That dietant bell l Ib peacefnl notm are borne 
O'er the hushed land, on smiling summer morn. 
Fond Memory lista its lulling murmnra roll 
I n  waves of Lethe o'er the troubled soul. 
Methinke those herdsmen, on Jndea'e plains, 
Must in their hearta have cherished some such etrains, 
When they recalled that anthem, dear einoe then, 
" Peace upon earth, from God good will towards men." 
Methinks their memory of that dying rwell 
Was like my memory of yon d b b t  bell. 

But, as I sat down to write yon a letter, 
I must begin soon ; and the sooner the better. 
I'm alone in the jnnglea ; ( I  said so before ;) 
And am like1 y to be ao some little time more. 
However, 1,generally get on pretty well : 
I'm acclimatized, so have no fever to quell, 
By which I was 80 unremittingly bored 
When first I oame down from the Hills to Wynaad. 

I see some qneer sighb in these jungles, and hollowq 
And am sometimes inclined to break out M follons :- 

I wish I could talk like a book ; 
But I can't, eo 'tie no use trying; 

I would tell of a fairy nook, 
I n  the far-off jungle lying. 

I would tell you of giant stems, 
Such as poeb feigned in dreaming ; 

With creepera wreathing their diadems, 
And o'er the branches streaming. 

I would tell you of beasts that roam, 
A tale of fear and wonder ; 

The shrieking elephant here haa home, 
Here wakes the tiger's thunder. 

The lordly b i n  here reheats, 
Hie ohoioeet grass-hilh l e a h g  : 

The shapely deer, 'mid the mmmer heate, 
I s  saen his pathway8 oleaving. 

The lovely peaooek soreams ib note, 
But rcaroe h.s the mound departed, 

When the bulbul tunes its fullmt throat, 
To heal the d i e d  started 

Full soon I shall baokward~ look, 
On memory's treaaarea relying : 



And shall fondly remember that nook, 
In  the fu-off jungle lying. 

Too much " lying" in this hut vene, 
However, I cannot alter i t  now : 

I hate goinu over to make it more brae, 
Ar a wife, you mtlst take i t  for better, for worse. 

An 'ti* 0 P.M. I make you my bow, 
For I've got a long trudge to-morrow, you know. 

PITTI 11. 

MAUQUDI, 22nd Novmir 1873. 

Again I sit down to continue my note : 
I've gone mmy a mile since last 1 wrote. 
Last night I wne terribly sleepy and tired, 
80 I went to bed goon after daylight expired. 
I'm travelling now on a wild.goose chpse, 
Trying to frighten each native race, 
Jdurenlmen, Hindoos, Christians, and what not, 
The lmt, (Roman Catholics,) the worst of the lot  
There's a large tract of jungle ont about here. 
The timber is bad or decidedly queer. 
[And what, in my eyer, makes the proepect more drear, 
Is that I've not yet wen ever one head of deer. 
There are a few pigs, bnt they're hard ta be got at, 
And the bmten alwaye charge direotly they're rhot at. 
I've known more than one man terribly mauled : 
And many have shaver of being overhauled. 

I wae charged myaelf some time before, 
By a thundering lumping brnte of a boar ; 
I gave him one hall that scraped hi jaw ; 
H e  reared on his hind legs, struck out with his fore, 
h e n  sighting me, charged with a grant and a roar, 
And, like a tornado, down on me bore. 

I lnckily rtopped him before he charged home, 
Or I had n't much longer in Wynaad to roam. 
The ball strnck his chest, (if you wieh such recitals,) 
Went in on the left, tore the lungs, mked the vitals, 
And quite satisfied my idea of requitals. 
I had more luck than Adonis, (Venue' whim,) 
For I killed my b w ,  while his killed him.] 

However, the whole of this 
Ie just a parenth~is. 



The thread of my idea 
(See above) goes on from " queer." 
But in order to  traok it, 

J u t  notiae the bracket :- 
Kf ,:I 

I was going to say, but WM intemptad,- 
The state of the timber is h d ,  and corrnptmd; 
But there's a rich crop of natural produce, 
Such as gall-nuts and aoap.nub, and others of great nee ; 
Besidea certain roots, such M saffron and ginger, 
And a few of thoee epicea that seoeon a swinger. 
Now the natives (in and without the pale), 
These natural products steal wholwale. 
I 'm trying my best this y m  to outwit them ; 
But, rn for the productr :-I wish I may get them. 
These men are as wil y as serpents in guile, 
Christians, and Heathens, whatever their style, 
Moplah~, and Chettiee, m d  G o w d ~ ,  and Nmirs, 
I've mid in my h a t e  that all men are lim. 

By the way, I'm at  a Qowda's, an agricultural ryot : 
They're vegetariano (bar milk and e m )  in diet. 
They're hospitable, *en u a claau, 
And always offer milk, whene'er you p a .  
I don't like native huts, (to speak with candour,) 
So I've rigged up my bed in the verandah. 

Them are two h u b  on the ground, 
(One the women's I soppose,) 

Tbia one's given up, and found, 
For my aomfort and repom. 

The man's away from home, 
But his women-folk u e  kind. 

'Tis better here to roam 
Than in Palestine, I find. 

They anticipate your wbh, 
And prompt1 y send the pail : 

I don't desire the dish, 
The hammer, and tbe nail. 

Enough of thin,-Duknm ia drawn around. 
Silence, scarce broken save by arickeb' s o d  ; 
Save when by weird, unearthly, longdrawn yell, 
The midnight prowlers their fieme rapine tell. 
The bwtling noun& of never-ending strife, 
The ontmrd attngg1m of thir weary l i e  



Are holhed and rtilled. Elssmr u the rtrife were done, 
And grieh were buried with yon h t  ~t nun. 
 tho^ thronging atam, that their mild 1olh.a nhd, 
&gge!ako~gat--I 'd bettat go to  bed. 

PFCR 111. 
Nov& 2Srd, 1873. 

h t  night, u I jumped irto bed, 
I had M awful r t u t  ; 

For I felt a t  the bnok of my head 
A very tingling mut. 

With a yell I bounded forth ; 
To the lighta I made a rorh ; 

W u  it cobdo, roorpion'r wrath P 
Thank heaves, ' twu  but my brarh. 

Thir morning, before I atartad back, 
(For I'm bound now on my homeward track,) 
The Qowda tunted up. I've rtopped before 
Onca at  hi hogpitable door ; 
8oherPidhew~gladtoreemeagain; 
Then came o'er hir f.oe an erprarion of pain. 
My dogs, I notioed, he wbtfully eyed, 
And I MW the team atart, u he turned uide : 
And I guessed at the truth, in that moment brief, 
By the train of idea  that had ronred h b  grief. 

ha t  time I w w  hem r bright-eyed child, 
Of wme two years, had mwed and smiled, 
And finally nummoned up oonrage to toy 
With my gentle dogs, to the father's joy. 
Bow he w u  gone,-the only boy. 
Hwvem 1 We are one. When p i o n s  rage 
Our hiitorp rhewa a varied page : 
Our culture in bat outer garb; 
Let pleaenre cheer, grief plunge ita barb, 
These surface trammels cent behind, 
One nature ahem in all m d i n d .  

M A X ~ D D Y ,  N d a  26th, 1873. 

Thm far I had got when they brought me my papera: 
I now bring to m end my rapid vaporus, 
I've just had a mishap, and my grief in of oonne fresh, 
Another mishap in the mntter of home.flrh. 



MY lset horse r a n  Filed (may perdition seim 
The whole of the brood I) by 8 swarm of bees. 
I've jnet got a fresh horse np from the c o ~ t  
And paid a round sum, u he'd breeding to h a t  : 
At least so they told me, who ought to h o w  most. 
To-day he broke loose, and my pony and he 
Went off a t  full tear round the plaoe for a senre. 
A thunderstorm lately has p w e d  o'er the place, 
And the ground is too slippery by half for a race. 
My home's hoofs slipped, and he in his fall struck s 
Great heap of stones, and has gone a bad muoker. 
Hie shoulder is fearfully cut and contuned ; 
His heen  are laid bare, md his whole side is braised, 
I must wait till the morning to anrefully test 
The whole damage done : till then, hope for the k t .  
I f  the shoulder is dipped, ( I  can't yet say,) 
I have lost at one tiwoop more than two manth'r per. 
I waan't at home when the animal fell, 
But now I have swathed and bandaged him well. 

I've just passed my exam. in the Tamil lingo, 
'Tin the laat in my life that Ism forced to, by jingo ! 
Bat yet I can p w  the High Ted if I please, 
And I'll try for the kudoe, and for the rnpses. 
I should study right hard were the language stable, 
But  hem 'tin like studying language in Babel. 
My wribr tipe&s Tamil. my peons Hindmtani ; 
Then there's Malrryalim, and mixtures uncanny. 
Cauareae, Telugu, talked by the ooolier, 
In  fact, to speak many tonguea badly, the rule is. 

My chief amasement here is eport ; 
And I'm often obliged to this to resort, 
When my f o m t  supply is running rbort. 

And when I've had the In&; 
To kill a spotted buck, 

Or that sheep to epi- d e m r  ; 
Or have made a lucky bag, 
Of a goungiah sambur rtng, 

I often wish England were nearer. 
I would keep your larder filled, 
With the ohoioest venison killed 

h d  yop'll never to your butcher be r debtor; 
But when you aame b ~ k  late, 
From running with the eight," 

You would find on your table nome letter .- 



" My dear . 
With my benison 

I rand thin haanoh of reuiaon, 
He war of sedge the denizen, 
In fact, aome fair hind's fenny Eon ; 
N o  better Lived 'neath any sun ; 
Prime eating j w t  now when he'e on ; 
C'est fort bean. Alom prenez-en ! 

~ u t  I beg, though your &yds 6v, 
Don't rhew these lines to Tennyron. 

A. IV. P. 



WE learn that, in January last, three logs of Andaman 
Padouk timber were sold at Messrs. Mackenzie, Lyall and 
Company's depbt at Rs. 60 per ton. Thie timber was origin- 
ally put up for sale at the Government Dockyard, Calcutta; 
but, the highest bid being ouly Ra. 35 per ton, i t  was not 
then sold, but withdrawn and sent to Messrs. Mackemie, Lyall 
and Company, a Calcutta firm which has always taken a great 
interest in developing the trade iu Indian woods, and who 
wonld probably be glad to assist in finding a male for other 
of our valuable but little used kinds. 

MB. SADLEB, Acting Secretary, read a letter received by Pro- 
fessor Balfour from the India Office in London, stating that 
a collection of epecimens of Indian woods had been recently 
sent home, which the Government of India had requested 
should be presented to the Royal Botanic Qarden at Ediu- 
burgh. The collection consisted of 147 pieces, which had 
been forwarded to the Botanic Garden. The President sug- 
gested that a special museum should be erected in the Botanic 
Qarden for the reception and proper display of this and the 
other collections for which no room could at present be found. ' 

Mr. Sadler eaid that the Scottish Arboricultural Sooiety had 
very valuable collections of woods grown in Scottish forests, 
cones, and other forest produce, as well as specimene of the 
rocks on which various species of trees grew best, but the 
specimens at present mere packed in boxee and placed in a 
dark room for want of museum accommodation at the Botanic 
Garden. Such a museum, with the existing nucleus of col- 
lections of home and foreign woods and cones, wonld be very 
valnable, especially in connection with the proposed school of 
forestry and the new Arboretum.-Eetract from the Procced- 
ingr of tL Binburgh Botanical Society (Gardenerd C h i &  
A'oaember 80th, 1878, p. 700). 
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A Dnscrn~  o r  1,100 FIST In FOUMBBN SEOONDS.-A 
Yankee paper thnr dmriber the mode of getting out loge in 
the N e d a  mountains, whioh ir not in m y  esreatid rapeeta 
dinimilarto tbat adopted on Pnget Soand. The cbutse, however, 
are seldom u long u the one in qwtion. Thia paper ray8 :- 
'' -4 ahnte ir laid from the river's brink np the mteep mountain 

ta the railroad, and while we ue telling it, the monrtsr lop 
are mrhing, thundering, flying, leapiag down the deolivity. 
They come with the speed of a thunderbolt, and with rome. 
what of a roar. A track of fire and am& follow them ; f h  
struck ont by theii friction with the d u t e  bgr. T b q  dea- 
a n d  the 1,700 feet of the ahub in 14 aeaonds. In  dobg so 
they drop 700 feet perpendhlerl~. ! b y  atrike the deep 
water of the pond with a report that can be heanl a mile 
distant. Logs find from 8 cannon mold e c a d y  have greeter 
velocity than they hare at the foot of the chute. Their aver- 
age vdocity is over a hundred feet in a second through& 
the entire distance, and at the instant they leap from the 
moth their speed must be fully 200 feet per wcond. A w a r  
pine log sometimes weighs ten torts. What a missile ! How 
the water is dashed into the air I Like a grand plume of dia- 
monds and rainbows, the fcsthry spray is hurled into the 
air to the height of two hundred feet. I t  forms the grandest 
fountain ever beheld. How the waters of the pond foam 
and seethe and laeh against the shore. One log having spent 
its force by its mad plunge into the deep waters, has floated 
ao aa to be at right angles with the path of the descending 
monsters. The mouth of the chute is parhapa fifteen feet 
above the surface of the water. A huge log hurried from the 
chute cleaves the air and aliggta on two floating logs. You 
know how a bullat glances, but can you imagine a anw-log 
glancing? The end strikes with a heavy shock, but glida 

paat for a short dirtrmce, then with a crash like the rever- 
beration of artille y, the falling log springs one hundred and fifty 
feet vertically into the air, and with a curve like a rocket, falls 
into the pond seventy yards from the log it strikeaJ'- 
Lumberman's Gazette, from Timber Bades' Journal, D e c m b a  
21, 1878. 



Tau LACE-BABK TEEE.-Among other curious products of 
Jamaica usually brought home by travellers, specimens of the 
" vegetable lace" of that island are always sure to be found. 
The plant which produces thia is the Lagetta lintearia (for- 
merly called Daphne lagetta), or lacebark tree, otherwirre 
known by the native name of lagetto. I t  is a small tree, 25 
to 30 feet high, growing in the most inaccessible rocky placea 
of the island. Ite inner bark consists of numerous concentric 
layers of fibre, which interlace in every direction, forming 
fine meshes, and by lateral stretching is made to present a 
striking resemblance to the most delicate manufactured lace, 
whence the common name of the tree. I t  is said that Charles 
11. received as a present from the Governor of Jamaica a 
cravat, frill, and pair of ruffles, made of this material; and 
to this day it is used for  bonnet^, collars, and other articles 
of apparel. Travellers state that the Creole women take dt+ 
light in decorating themselves with this filmy material for 
evening wear, studding i t  with the brilliant firebeetlea, or  
cucujos, for which the West Indies are noted. The effect is 
said to be very beautiful.-Carpenter and BuiZdm. Timber 
Rades' Journal, November 9, 1878. 

TEE C a o w ~  TIMBEB.-W~ learn from the fifty-sixth report 
of the Commissionera of Her Majesty's Woods and Forests 
that the sales of timber, kc., on Crown estates last year rea- 
lised &5,086 12s. 2d., the various estates contributing as 
follows :-Stageden, 81,343 9s. 6d. ; Windsor, 8169 ; Dela- 
mere, 8376 5s. 10d. ; Chopwell Woods, 8151 13s. ; Hagloe, 
811 16s. 10d.; Eltham Woods and Estate, 8247 4s. 5d. ; 
Seawood Coppice, 8618 10s. 10d. ; Hazleborough and Salcey, 
81,127 15s.; Wickwood, &68 9s. 6d.; Egham, Esher, and 
Ludbrook Park, 8881 9s. 7d. ; Poynings Estate, 8 4 6  4s. 4d. ; 
Bishop Cannings, 8 4 4  13s. 4d. The balance-sheet of receipts 
from the Royal Parks and Woodlands shows that the pro- 
duce from Windsor Park and Woods for the year amounted 
to 81,959 2s. 6d., and from the New Forest 88,690 11s.- 
Timter Trades' Journal, Nowember 9, 1878. 
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 LAZED FR~T.-A remarkable phenome~oi~ of this nature 
occurred last month iu some parts of France. We give a few 
particulars regarding it from letters to the French Academy. 
~ ' c c o r d i n ~  to M. Godefroy, writing from a place in Loiret, rain 
fell continuously for three successive days (the 22ud, Mrd, and 
24th of January), and yet the thermometer remained at 2,3, 
and even 4 degrees below aero. When the rain was scanty, 
each drop at  once solidified, even on warm objects. I t  took 
the form of small, flattened, and irregalar pastilles. The phe- 
nomenon was specinlly remarkable on woollen stuffs. The 
drops had evidently been brought to a state of surfusion in 
their passage through cold air, so that they immediately soli- 
dified on meeting solid bodies. When the rain was plentiful, 
on the other hand, part of i t  was at  once changed to ice, but 
part flowed down ou solid bodies, forming a new layer of ice 
and producing stalactites. The ice-covered branches of trees 
broke more and more under the weight, and on the evening of 
the second day the phenomenon assumed frightful proportions. 
Crack succeeded crack with growing rapidity. In the morning 
the ground was strewerl with branches, whole treea lay pros- 
trate and uprooted, and others mere split in two from top to 
base. The majority were entirely cleared of their branches, 
and in some parts the forest looked like one of masts. Such 
effects will not excite surprise if figures like the following be 
considered :-A twig from a lime was weighed, and the balance 
showed 60 grammes per ddcimktre of length, the same twig, 
deprived of ice, weighed only 0.5 gramme. A leaf of laurel 
carried a qarapace of ice weighing 70 grammes. A11 objects 
exposed were alike covered with ice. M. Piebourg, writing from 
Fontainebleau, mentions that shrubs with persistent leaves, 
such as rhododendrons and alaterne, became one block of ice, 
through which leaves and branches could be distinguished 
pretty well. Fir trees and the like had the appearance of 
huge pyramids of ice, each group of branches being weighed 
down on the one below, and the lowest on the ground. These 
trees and evergreen shrubs broke up mostly during the thaw, 
which commenced on the abth. The fracturing of the leafless 
trees, on the other haad, occurred earlier, aa the ice accumu- 
lated on their branches. 
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LOCAL Gasettea have lately been devoting large s p ~ m  to the  
notifications of Reserved and Protested Foreetr under Section 
34 of the new Fomst Act. We have seen several anoh from 
the Bengal, N.-W. P. and Oudh, Puujab, Central Prorincer, 
Assam and Bombay Gapettes ; some, eepecially thoae of tbe 
Central Provinces and Bombay,'occnpying a considerable num- 
ber of pages. Notifications nnder Section 2 are also now 
beginniug to issue, and in one inrtance, in Assam, we see that 
a Forest Officer hu, been gaxetted Foreat Settlement Officer 
under the Bat, with appeal from him to a Deputy Commia- 
sioner. We bop, if space pernib, gradually to publish tbere 
notifications, or abstracts of them, in our p y a .  

A RL~OLUTION hu, been published by the Government of 
India giving the list of prires gained by Indian exhi- 
bitors at the Paria Exhibition of 1878, and bestow- 
ing commendation8 upon those who .seiatd in making 
arrangements for the Indian display. These commendabiona 
bare, as far u the fowste am concerned, practically dl been 
published before, in the introduction to tbe Catalogm of the 
foremt pradnctr exhibited ; and it ir sutlkknt for lu to mention 
that two gold medal8 have been awarded : 'the h k ,  as might 
be expeatmi, to Dr. Brandis; the other, to Cal. Beddome as a 
llepmentatire d tbe Madran G o m m e n t .  We must confess to 
rome dissppoiatment at  this lad, aa we had ! q e d  that the 
dlectkms from the Punjab and Bengal, rhieh were ~d to 
have been quite as complete and crs numerous as thoee from 
Bdulras, would have been at least mmibuly honoured. - 

WOOD Boo~a.-In the Museum at Herw Cam1 there ia a 
library made from five hundred European trees. The b d  
of eaah volume is formed of the bark of a tree, the a i h  of 
the perfect 4, the top of yomug wood, and the bottom 00 
old. Wheu opened, the book M found to be a bar, containinpl 
the hww, seed, fruit and leavea of the tree, &her dried or 
imitated in wax. At the Melbourne Intercobnial Ekhibithn 
d lW3 &load C h a p  exhibited 8peeimene converted into 
4 1  boxor of bods form, m w d i a g  ta r h i g n  edqhd by 
that gentleman at the Victorian Exhibition of 1851, and then 
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r o ~ w t e d  by Baron Miiller. Australia alone could furnish 8 

collection of over a thourand such books. At the Paris Exhi- 
bition of 1867, Knssia showed 8 similar collection of wooden 
books, cleverly designed, showing the bark as the binding, and 
lettered with the popular and soientific names of the wood. 
Eaoh h k  contained samplw ~f the leaves and fruit of the 
tree, and a aection and mhaving or veneer of the same. - 
WB regret to h8re to record the deatb, since our laet issue, 

of two Forest Offimm. Mr. C. F. Nepean was shot by dacoibs 
a t  Myawaddi on the Siam frontier of Burma in December last. 
He entered the Department in 1865, and passed hir rervice in 
Burma, chiefly at the Kyekpywgan Plantation. We have not 
yet heard full account of the circumstances of the murder, bat 
we sincerely hope that Government will spare no pains in finding 
out and punishing the assawinr. Mr. H. B. Condon entered 
the Department in 1869, and worked in the Central Provinces, 
the Punjab and Assam, in which latter province his death 
occurred, from the effectr of jungle fever, in February Irrst. 

Yaou a report drawn up by Mr. Cantley, on the forests and 
plantations on Crown lands in the ieland of Mauritius, for the 
year 1878, we learn that many of the kinds of trees which 
were introduced to the islaud from India some few years ago, 
chiefly at the suggestion of Mr. Horne, have thriven beyond 
expectation, and have, in aonle iustances, already reached the 
sire of nseful timber trees. The species which have been 
found to thrive best are Dalbergia Zatijolia, D. frondora and 
D.Sis800, Acacia odoratiasirna, Termina lia bellerica, Pter ocorpus 
idcw, and P. Mmdtlpium, C a s h  $orida, Albizzia atipulata, 
Azadkchta indice, Pmgamia glabra, Adenanthera paaonina, 
8wieteuia Mahogam (Mahogany), Tectona grandis (Teak) and 
Bueolyptas caCopkylk. Some of these, though on17 five years 
plaeted, have now attained a height of forty feet, with a cir- 
mmterdnce of stem vf fifteen inches, and several of them have 
p d d  fertile seeds during the past season, from which a 
good eapply of planta have been raised for distribution tbrangh- 
out 6he island. The Eucalyptus (E.  calophyECw) is found to 
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grow with remarkable vigour, and produces fertile seed at  a 
very early age, so that the stock of young plants of this naefial 
tree now amounts to over 30,000. The severe hurricanes which 
sweep over the island, commit aad devastation among the 
Plantations of Eucalyptus and other -faat-growing trees, and the 
Government intend during the ensuing season to plant out a 
large number of the young gum trees, to be grown as large as 
bushes. I n  this form they are expected to be able to withstand 
the terrific force of the blast, and form an admirable screen 
for the protection of yonng plantations of timber trees.--Journal 
of Forest y, Peblvary 1879. 

IT haa been announced that the followiug gentlemen have 
been selected by the Secretary of State for India from the 
candidates who presented themselves for preliminary examina- 
tion in November to undergo the usual course of training in a 
French Forest School, to qualify them for appointments in the 
Indian Forest Department :- 

Messrs. F. S. Barker, C. E. Briuier, E. S. Carr, M. H. Clifford, 
J. H. Lace, and J. Rawbone. 

We regret that we are not in a position at the present mo- 
ment to give our readers any more information on this impor- 
tant subject, but we understand that, both as regards the 
number and attainmeuta of the competitors, there was an 
advance on previoua years. There were about forty applicants 
for the five appointments which were advertised, and six nomi- 
nations were made.- Journal of Poreety, Febpua y 1879. 

WE have received a nicely got up pamphlet, which probably 
has also been sent to most of our subscribers, entitled How to 
avert or mitigate famines and droughts." The outside is em- 
bellished with drawings of two kinds of windmill, and our curio- 
sity was excited by this, as the connection between windmills 
and famines did not seem very apparent at firat sight. Of course 
i t  proved to be an adverhment,  and a rather ingenious one, of 
a firm who propow ta cure famines by a copious supply of well- 
water, lifted by chain-pumps worked by steam, by wind power 



or by band. We ns~lst gay the windmill system appears to be a 
very feaeible ow,  easily put up and likely to work well. 

Iw the Bombay Gazette of January was lately published a 
Government Resolution on the subject of the proposed Botanic 
Garden at Qanesh Khind, near Poona. The proposal, as may 
be understood, originated with Sir Richard Temple, and a Com- 
mittee a m  formed under his direction, consisting of Colonel 
Palin, Mr. Shuttleworth, Dr. Gray and Major Mant. The Go- 
vernment of Bombay adopted the proposals of their report 
'' with the intention of carrying them out whenever financial 
means ahall permit." They propose to appoint Mr. Woodrow, 
the Superintendent, on Rs. 850 per month, and to make a 
garden of about M acres, with a herbarium, orchid and fern 
bonae and other adjuncts a t  a total estimated cost of 
Rs. 20,000. - 

WE hear that the lists of Forest Officers are in future to 
appear on the 1st of January and 1st of July, instead of, as 
formerly, in April and October. - 
Tan following species of Eucalyptus are growing as nursery 

eeedl,ings in Mysore. Under the advice of Colonel Beddome, 

they were obtained direct from Mr. Hill, the Superintendent of 
t he  Botanical Gardens, Brisbane, who has shown much 
courtesy in the exchange of seeds :- 

Edyptqs  viminalis. 
> I  resinifera 
$1 hemiphloia. 
,I pilularia. 
11 stnertiana. 
11 bidor. 
11 ap. (messmate.) 
J1 ap. (white ma- 

houany.) 
11 meliodors. 
,l panicnlata. 
11 sp. (yellow ma- 

hogsny.1 
11 ~oniodyx. 

Eucalyptun nrargiastr. 
81 longifolia 
18 robosta 
11 sp. (verbena 

scented gum) 
(north). 

m &triodore (le- 
mon-scented 
grim). 

11 roetrata. 
11 * obliqua (stringy 

bark). 
I, -yg* 
1, globulna. 

D 2 



414 NOTE& QUEBIEB AND EXTMCTI. 

T h w  marked with astar appear on trial to be not hardy a t  
3,000 feet. E. r v h t a  has a considerabl~ improved appearance 
at 4,000 feet, E. g&lw not. 

Ia Casuarina equisitijolia generally diaecious or moncecious? 
In My sore the seed wed is obtained from local eourcee, and male 
and female blossom on the same tree is very rare. When it 
does o w r ,  crose.fertilieation seems to be eneured by a differ- 
ence o f  time in amving at  maturity for the two kinds of 
flowers. 

- ,  

IN our last number (January) we mentioned Mr. Wallace's 
appointbent as ' Verderer' of Epping forest, and adverted to an 
article by him in the Fortnightly Review. Since then we hare 
received the Fortnightly of November lst, 1878, and hope to 
give next quarter some account of what Mr. Wallace pro- 
poses to do. 

-- 
TMNBPLILNTINQ EFEBOBEBN OAKS.-~)~. Hemphill, of Clonmel 

writing lately in The Garden with reference to the difficult, 
of successfully traneplanting evergreen oaks, says :-If your 
correspondent will cut in his oaks to neailg bare poles, removkg 
all the side branches to about six inches in length, leaving no 
leaves, and also root pruning, if need be, I think he will find 
that be can eafely transplant evergreen oaks of large size. I 
ealr this plan purened by Mr. Bain, of the College Botanic 
Gardens, Dublin, many years ago, and was surprised at the 
success he met with; the trees broke out in healthy bud8 all 
over the main stems, and beoame in tr few years beautiful, 
symmetrical specimens. I have tried the same plan with Cork 
trees, and with perfect success, transplanting them in spring." 
We can endorse all that Dr. HemphiH states as regards Mr. 
Bain's sncceeeful praotice, but we would caution those who 
attempt to perform such a critical operation, that it must be 
carefully and thoughtfully carried out, else it will end in 
nothing but disappointment. 
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TEE correspondent of the Neue PL& Prerre, of Vienna, at 
Larnaca, writ- :-An Italian, Mr. M., concluded a contract 
with the Government fer 18,000 ~u&yptus trees. Of the 280 
varieties which exist he haa chosen about twenty of the first 
that came in hi8 way. Tbese plantt~ are to be given over to 
the Government at Larnaca by March, planted, and in a 
healthy, living, green condition. The cunning Italian haa 
taken any variety tbat offered, am only " E~calyptus '~  was 
mentioned in the contract. However there M probably only 
one variety-that cultivated in Algiere-which will thrive in 
~ i ~ n u ,  and this is not to be met with among t h w  mpplied 
by Mr. M., and all the Eucalyptus trees planted round h a -  
ca will be dead in a few months. Those that are suitable for 
the soil of Cyprus have now been offered to the Government 
for 2 f. a piece, whereaa Mr. M. obtains 6 f. a piece for useless 
plants. The Italian pookete the money, the English Govern- 
ment loses 90,000 f., and has been cheated into the bargain.- 
(PaU Mali Budget, March 28th, 1879. 



ChurchiZC and Sim's Ahnual Circtlkrr, Zanumy lad, 1879. 

MAHOGANY.-The depression which ha8 been so general 
throughout every branch of the Timber trade during the past 
year, has been less marked as regards Mahogany and other 
Cabinet woods, owing chiefly to the greatly redneed stlpplies, 
as contrasted with those of previous years. Prices, dhikh were 
low at the commencement of the year, have scarcely expe- 
rienced any change, and this has encouraged the conauhption 
of all descriptions; the deliveries from the Dobks have much 
exceeded the landings, and the stocks consequently have been 
materially reduced. From HoN~ums-the amrals have been 
in excess of the previous year, but they have consisted chiefly 
of l o p  of small sizes ; from these, however, a considerable 
quantity of ship-building lengths has been taken for H. M. 
Dockyards, which has helped to steady prices; there has been 
a scarcity of large-sized, straight-grained logs, suitable for 
panel board purposes, and this description is now much wanted. 

Of Tasasao-a large stock was taken over from the previous 
year; the market was, however, without fresh supplies until the 
autumn, when the new season's shipments arrived rather 
freely, of which several cargoes still remain unsold. At the I 

commencement of the year an important1 purchase was made 1 
by H. M. Government for the serviae of the Royal Laboratory 
Department, and a selection of long logs has also been taken 
for the Dockyards, thus greatly relieving the market. Of the 
softer qualities, MEXICAN, from MINATITLAN, kc., there has been 
an ample supply, and these descriptions have only been saleable 
at low and unremunerative prices. From CUBA-the amvals 
(as in the previous year) have been four cdrgoea, which quanti- 
ty being much exceeded by the consumption, the stock haa 
been nearly exhausted, only 244 logs remaining in the Docks 
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From ST. DOMINGO -only one small rhipment haa arrived, 
which whs from the CITY, direct. The entire stock h u  been 
sold, and fresh supplies both from Cuba and St. Domingo are 
much wantad; straight, sound, sizeable, and finely--red 
Veneer logs have found ready buyers at  extreme prices, btlt for 
(~mall-sicod and crooked logs there has not been much de- 
mand. Short, sound, well-grown Cnrls have been scarce and 
in  good demand, but large defective pieoes could only be sold 
at low prices. The current quotations for the various des- 
criptions of Mahogany in cargo, are aa follows :-Honduras 
from Ikl. to 5#d per foot, Mexican from 4d. to Pid., 
Tabaeco from 44d. to 5id., Cuba from 6d. to 9d., St. Domingo 
from 6d. to 9d., Curls, small and sound, from 18d. to 24d. per 
foot, large and defective, from 6d. to 9d. per foot. The Dock 
returns of the Iadiugs, deliveries, and etbcks (exclusive oY 
w g o e e  iu courae of discharge), during the past four years, 
are as f o l l o ~ s  :- 

W e d  S h k ,  
Landinno. Deliverier. 81st December. 

CEDAW.-The supplies have been 367 logs from SUBINAM 
and 18 1 % ~  from CUBA, the remainder being composed of ehip- 
ments fiom HONDUBAS and MEXLCO. There has been a steady 
demand throughout the year, without, however, much variation 
in  prices, owing to the low value of plain Mahogany, which is 
extensively wed in substitution of Cedar. Prices now rule aa 
follows :-Cuba, 4id. to Sd., Honduraa and Mexican, from 
Bid.  t o  5d. per foot. Florida Pencil wood haa been very freely 
imported, and aa forced sales have been made at public auction, 



without relerve, prices suddenly declined from 38. to 1s. 3d. per 
foot cube. A large stock still remains, with prices ranging 
nominally from 28. to 2s. 6d. per foot cube. The following 
shows the fluctnations in the stocks during the pmt four yearn, 

landed 8toell. 
h d h p .  Delimrim. 81rt Deoemba. 

CVBA ... 1876 ... 864 lop ... 79 lop ... 989 logm 
1878 ... 801 ,, ... 194,, ... 889. ,  
1877.. .  879,, ... U B . ,  ... 806 I, 
1878... 18 , ,  ... M I ,  ... 18,. 

WALNUT WOOD.-ITALIAN has been dull of sale throngh- 
out the year. A large proportion of the quantity imported 
has been of ordinary quality and of small sizes, but the low 
prices ruling have tempted buyers, and the deliveries from the 
Docks have consequently exceeded the landings, the former being 
38,054 planks, and the latter 46,134, leaving a stock of 22,588 
planks. Prices are without change, viz., from 34d. to 44d. per 
foot for small to medium sizes, and fromi5d. to 7d per foot fur 
good quality and sizes. Of BLACK SEA logs-a few only have 
been imported, which have realized from 5d. to 7d. per foot. 
For Bum-there has been but a limited demand, and this hag 
extended only to the pieces of best Veneer quality. Prices have 
been lower, sales having been made at from £32 to $30 per 
ton; inferior qualities have been sold at £10 per ton. I n  
American Black-a considerable business has been done. A 
large stock stood over from the previous year, and this being 
chiefly of an inferior character, was sold at low prices, &., 
from 28. 6d. to 38. per foot cube. As the season advanced, 
improved prices were paid for the fresh imports, and good qua- 
lity sizeable logs now command from 48. to &. 6d. per foot cube, 

. with but a small stock on hand. The landings have been 1,652 
logs, the deliveries 3,082 logs, and the present stock (nearly 
all of which is held by the Dealers) is 1,149 logs. 
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ROSEWOOD.-The imports direct have been limited to 
tbree parcels (538 planks) from BAEU ; the remainder of the 
supplies, wiz., 238 planks BAHIA spd 85 planks Rro, have been 
received h m  Lirerpool and the Continent The deliveries 
from the Docks have been 1,611 planks BAEIA and 230 planks 
BIO, reducing the stock to 449 planks Bahia and 298 planks 
Bio, of which only 26 planks (10 tons) of the former remain 
mwld. There has been a moderate demand, without, however, 
any change in prim, which remain at kom £10 to £12 per ton 
for ordinary to fair, from £13 to $16 per ton for medium, and 
from £20 to £26 per ton for superior quality parcels. 
TULIP WOOD.-A parcel of 17 tons has been received, 

from which only 4 tons have been sold. It is seldom aeked 
for. Pricea remain nominally at from £16 to £20 per ton. 

Z E B U  WOOD.-The only arrival, &., 140 loge (70 tons), 
from Pwam CABALLO, found ready buyem. There ie now no 
stock in Importers' hands, and fresh supplies would sell well, 
say from £6 to £8 per ton for PUXBTO CABALLO, and from £10 
to £12 per ton for BUZIL. 

SATIN WOOD.-There has been a fair demand for all 
deecriptions. For small sized, plain ST. DOMINOO loga, prices 
have ruled rather low, but for finely-figured Veneer logs, which 
hare been scarce, high prices have been obtainable. Our quo- 
tations are as follows :-For St. Domingo, from 6d. to 9d. per 
foot for ordinary to fair, and from 2s. to 5s. per foot for figured 
Veneer l o p ;  for Bahama of small sizes, from £5 to £6 per 
ton, and for large figured pieces, from £8 to £12 per ton. 

BIRD'S-EYE MAPLE.-There has been no sale for the 
stock which remained over from the previous year, and only a 
few parcels of freah, figured logs hare found buyem at from 
6d. to 10d. per foot super. 

EBONY.-There h u  been a scarcity of good, aound, size- 
able loga Ceylon, and for this description prices have been fairly 
maintained, but the stock of inferior qualities has been accumu- 
lating, from which salee have been effected at greatly reduc- 
ed prices. From Mauritius-the shipments have been 
much in excess . of the demand. Selections of the beat wood 
have found buyers at fair prices, but small and defective wood 
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hes been quite neglected. Prices range as hllows :-Ceylon 
from £12 to £20 per ton, Maurihius from £7 to f;lg per ton, 
African Billet from $7 to &la per ton. 

LIGNUM VIT&.-Of CITY ST. n o l ~ ~ a o - t b e r e  has been 
only one direct shipment, consisting of 136 tons ; otber par- 
cels have arrived from New York, Jamaica, &&, and these 
have been sufficient to satisfy the demand. Prices have ranged 
from £4 to f 6 per ton for ordinary to fair, and from f23 to £12 
per ton for good wood, according to size, to.  Babama haa 
been dull of sale, at from £3 to £4 per ton. 

COCUS WOOD.-For large sized, sound wood there has 
been a fair demand, but wood of small diameter has been dull 
of sale. Prices have ranged from £5 to £8 per ton. 

BOXWOOD.-The imports bave been about 800 toas Per- 
sian and sr few parcels of other descriptions, chiefly of a rough 
character. First quality, sound wood haa been in demand, but  
other qualities bave been saleable only at  reduced prices. For 
prime Abasia, which has ceased to be imported, high prices 
would be obtainable. Prices range from S5 to £7 per ton for 
ordinary to fair, and from $10 to £20 for good to prime qua- 
lities, 

LANCEWOOD SPARS.-The arrivals, although large,. &., 
10,396 pieces, have been exceeded by the deliveriee, &., 12,833 
pieces, and the stock, which at the oommencement of the year 
waa 5,180 piecea, has been reduced to 2,743 pieces. Prices, 
which have been fairly stesdy throughout the year, are now 
from 7s. 6d. to 15s. per Spar for fresh, and from 21. 6d. to 45. 
per Spar for ordinary to fair. The entire stock is held by the 
Consumera, and there is a ready sale for fresh, sizeable Spars, 
but old and dry are neglected. 

GENERAL. 

The Importation of Wood into the United Kingdom in 1878 
will be seen, from the subjoined figures, to bave been about 2 0  
per cent. less than that of the previous year, while the supplies 
to London have been reduced by only about 16 per oent. 
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At the commencement of the year the stock of Foreign 
Sawn Wood waa greatly in excees of any possible consumption 
in the districts generally supplied from this market, but low 
priced have had the usual effect of increasing the demand by 
increasing the area of country drawing supplies from London, 
and the atatistics show that nearly four million pieces have been 
delivered more than in 1877, till then the largest deliveries 
recorded. During the first months of the year, when a war 
with Rnreia appeared imminent, values mere fairly maintained, 
b u t  in the early spring it was thought dangerous to wait longer 
for the chance of the supply from that country being inter- 
fered with, and importers, in order to realize their stocks, had 
to submit to a severe drop in prices; those who did so a t  the 
first fall secured the beat results, as ratea continued to decline 
for several months, and have indeed never since recovered. I t  
is evident that the increased London consumption can only 
be maintained so long as wood is sold cheaper here than i t  can 
be laid down at  in the outports-under those conditiona there 
seems hardly any limit to the quantities that can be dealt with 
in  this market. 

I n  Hewn Timber there has been an apparent exceaa both in  
import and consumption, but this is due to an increase of 
66,000 loads in the quantity of sleepers imported. The trade 
in Hewn Timber for building purposes has again fallen off. 

The stocks of Colonial Deals at  the commencement of the 
year weresomewhat smaller than those of the two previous 
yearn, the importation having declined to the extent of about 
two million pieces; on the other hand, the consumption has 
also declined to the extent of about one million pieces. This 
branch of the trade being dependent on the prosperity of the 
manufacturing industries of the county, the consumptiou 
cannot be expected to recover until trade generally revives. 
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Wood Imported into the United Kingdom in the jollorcing 
years :- 

itva 1874. 1876. 
Colonial Sam Wood (Deals, Battaq &.) Lo& 864,850 ... l,070,188 ., 8- 

H e m  ,, (Timber and Bud- 
k&) 806,876 ,. 476,876 ... M$67 

Foreign S a m  ,, ijbe;.b, ~ a & ~  BOG; " ... 
b.) =;w 

.. s,4el,ae7 ... a,lse,ms ... o , 1 ~ , 8 w  
(Timber & '~udwo&j .. 1,706,616 ... 1,071,019 ... 1,841.01 

~ o l o h l  and l?o&n Bhvm ... ... ,, 86,488... l%4,%l... 09,- - -  
Total, in l c d  ... 6,674,661 ... 6,876,98!3 ... 6,W8,SL --- 

1876. 1877. 1678. 
Co1oni.l Sawn Wood (Deals. Battenr, &.) Lo& 1,101,847 ... 1,266,919 ... 08&17l 

,, Hewn ,, (Timber &  wood. 470,943 ... 486,'180 ... 960,890 
l?oreip  (kwn , (Dealm, BaLb8, B o d ,  

&.a) ... ... a.aeti,sli ... sa1e.m~ ... s,sas,m ... ... Hewn (Timber &'~udwood;j' 1,887,346 1,6BS,89S 1,410,016 ... ~ o l o h  and l?or&n Btavea ... ,, 1554, a... 116,e70... &3,%7 - ... .  TOM^ in lo& a,m,aa? ... o,~eo,au ... a w e  --- 



Wood Imported into London in the follocoing years:- 

From N ~ P W ~ Y  ... ... 
Smm ... ... 

,, BIWD ... ... 
,, RUMIA ... ... 
,, ~ B ~ I A  AXD Q . s ~ l l a ~  , .  

,, B ~ E  dYas10A-Csnsds ... 
11 19 

,, New Bmim- 
wick, Nova 
Bwtir,&c. 

,, USITID STAT= ... ... 
,, mer m W g l ~  IXDIP(I ... 

1876. 

Ougow. Tom. 

899 118,183 

481 B6,980 

108 46,288 

838 148,671 

S O  78,967 

199 158,671 

49 80,180 

47 84,646 

19 15,808 

------------ 
TOTAL ... 

1876. 

P 

Cargoma. Tons. 

208 77,669 

899 189,006 

88 81,088 

863 168,108 

818 76,889 

193 188,184 

48 19,190 

48 88,969 

13 11,697 

1878. 

Cqm. TOM. 

891 104,146 

610 219,788 

66 27,805 

811 119,488 

18,889 

170 187,666 

68 88,477 

50 84,968 

18 11,461 

1877. 

Ougwr.  Tonr. 

880 106,BOB 

647 8 8 8 W  

166 79,808 

867 161,758 

284 80,668 

168 1%,86l 

66 86,037 

60 88,011 

7 6,754 

1874. 

Oargoen, Tons. 

888 115,838 

648 BS7,OBS 

97 88,677 

4% 206,036 

215 73,041 

198 41,787 

68 188,071 

41 28,488 

18 11,916 

1878. 

0-m. T o m  

879 107 ,m 

438 813,861 

180 76,849 

467 192,946 

1 6  84,600 

109 99,188- 

86 19,997 

87 85,778 

16 18,416 

1,678 750,069 1,991 878,700 1,660 744,088 1,764 064,187 1,964 986,030 I I 1,811 BSB690 
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Estrmnted c m m p t i o n  in London of 

8~.na WOOD. or DeJs, Battau, B o d ,  01 E m  WOOD, or Timber, quua 
.nd En&. d round. 

1878 ... ... 14,a~oOO Pieem. ... ... 8sq000 Loads. 
1874 ... ... 16,886,000 ,, ... ... 888,000 ,, 
1876 ... ... 17,871,000 ., ... ... 286,000 ,, ... ... ... 1876 ... 19,7@0,000 ., 392,000 ,, 
1877 ... ... %'2,016,000 ,, ... ... 868,0000 ,, ... 1878 ... ... %969,000 ,, ... 818,000 ,, 

1874. 1876. 1876. 1877. 1878. 
Loldr. Loadr. Lo& Iards. Lds. 

BAILWAY SLEEPEBB.-Imported from ... P-a 11,000 10,500 16,800 97,000 61,000 ... Bunin 161,000 103,000 106,600 78,000 130,000 

EAST 1NDIES.-TEAK TIMBER. -The import has been 
15,000 loads, the consumption 12,600, leaving us a stock in- 
creased to the extent of 2,400 loads, notwithatanding the 
increase of 2,000 loads in the coneumption over that of 1877. 
The export has been upwards of 3,000 loads. In consequence 
of the large aupply, prices have declined throughout the year. 

There has been no improvement in the London wood trade 
during January. 

TEAK.-The stock appears eomewhat reduced in the month, 
but is still too large for the limited demand. 

Price Current. 

INDIAN TEAK, pcr load 
MAHOGANY, per foot superficial ... Honduran ... 

Mexican ... ... ... Tabaeco ... 
Cuba ... ... 
St. Domingo ... ... 

,, Curla ... 
... CEDAR, Cuba ... 

Hondoraa, Mexican, &c. .a. 

Australian ... ... 
Pencil ... ... 

WALNUT, Italian ... ... 13laok Sea ... 
Canadian ... ... 

MAPLE, Bird's Eye ... 
SATIN WOOD, St. Domingo 

... ... s9 to E10-10a 
d. to d. 

cargo average ... 4 ., 6) 
PI so. 4 ,, 4b 
1, *.* Y 6) ... 11 6 #J 0 ... ~1 6 ,, 9 ... ... 10 , 18 ... 4) ,, 5 ... ... 4* ,, 6 
... (noainu2) 3 ,, 4 
... ... a 9, q ... *** 43 I, 63 
... ... 6 #, 7 
... *.. 36 ,n ... ... 4 ,. 7 
a,. ..a 7 9,  18 
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Bahama, per ton ... 
 EM^ India ... ... 

ROSEWOOD, per b n  
Rio ... ... 
Behia ... ... 

... TULIP WOOD ... ... ZEBRA WOOD, Brazil 
Puerto Cabello ... 

LXGNUM VITE, City S t  Domingo 
EBONY, Ceylon ... ... Yauritiua ... 

African Billet ... ... COCUSWOOD,CPba 
BOXWOOD, Turkey ... 

E d 
... 6 to 9 ... 

... (nominal) 9 ,, 12 

Report by M~Bsss. J A C ~ N  AND GRAHAM on mmph of Lrd 
mood from Britiuh Burma, dated London, 4 h  Janwy 1878. 

As  desired, we beg to report to yon on the specimens of 
wood from Burma referred to in your favour of %th 
October 1877. 

p&k.-This is a straight-grown wood, with rather a coarse 
open grain, but without any strong figureor markings. When 
first cut, it is of a reddieh brown colour, but it fades to much 
the same colour as teak,-a wood it resembles very much, and 
it is about as hard, but much heavier. From the six specimen 
trees sent us, we imagine that it does not grow to any great 
size. The largest sent to us measured 16 feet long x 1 foot 
7 inches x 1 foot 6 inches. 
We consider it suitable for all kinds of furniture, but its 

growing to so small a siee ie very much against it. We manu- 
factured i t  into a suite of morning-room furniture, which was 
exhibited at the Paris Exhibition, and which stood the test of 
a very hot summer in a most satisfactory manner. 

Ci~.-This  is a wood which strongly resembles padouk, but 
it is rather deeper in tone, and the colour does not fade. We 
have made i t  into furniture, and it stands well. 

Gongoa.--This is a straigh t-grown fine-grained woad o'f a 
reddish brown colour with a marked figure; it is hard and has 



many of the peculiarities of East Indian satinwood. I t  opened 
full of small shakes and continued to split ; i t  cannot be worked 
in the solid, and is not pretty enough to use as veneer. We 
do not find i t  snitable for furniture or any other purpose i n  
this county. 

With regard to creating a demand for these woode, we must 
point out that it is quite impossible for a retail house, however 
large and well known, to do this, unless the wood can be pro- 
cured in large quantities and has very great advantages over 
those already in the market. 

Referring to the remarks in the Government specification on 
the samplee, we find a plentiful " noted against gongoa, which 
is the wood we consider quite unfit for any kind of furniture ; 
and against padouk and chee "moderate quantities pro- 
curable," so that if there were a large demand i t  could not 
be met. 
Our opinion is, that none of these woods can compete with 

either walnut or oak from America for utility and appearance, 
and that the expense of delivering them in London will be 
much greater. 



1.-(3~m~ OF INDIA- 
No. 14 F.-9th January 1879. -The Governot-General 

in Conncil hae been p l e d  to appoint Mr. F. E. E d  
dkston to officiate on probation aa a SnbAssistant Con- 
servator of Forests, with effect from the 17th December 
1878, the data on which he reported his arrival 8t Ra- 
goon. 

dlr. HuddIcston is posted to Britieh Burma. 
No. 32 F.-15th Janwrg 1879.-The following Officere of 

the Forest Department will revert to their s~bstsntive 
appointments, with effect from the dates mentioned 
opposite their names :- 

hfr. P. J .  Carter, Officiating Asdetant Conservator of 
Foreata of the 1st Grade, and officiating as a Deputy 
~onkrvator  of the 3rd Grade in British Burma, to 
Assistant Conservator of Forests, 2nd Grade, but to 
continue to officiate in the 1st Grade, with effect from 
the a8th November 1878. 

Mr. A. Snaythier, B.A., Officiating Assistant Comerva- 
tor of Forests of the 1st Grade in the North-Western 
Provinca, to Assistant Conservator of the 2nd Grade, 
with effect from the 28th November 1878. 

MP. E. Femandez, Officiating Assistant Conservator of 
Forests of the 1st Grade, to h i s t a n t  Conservator of 
the 2nd Grade, with effect from the 5th December 
1878. 

H .  E. F. Litchjeld, 05ciating Assistant Conservator 
of Forests of the 3rd Grade, attached to the Forest 
Survey Branch, to Sub-Assistant Conservator of Forests, 
with effect from the 5th December 1878. 

No. 43 F.-16th Januay 1879.-Lieutenant C. 5". Bing- 
h m ,  Bengal Staff Corps, Officiating Assistant Conser- 
vator of Forests of the 1st Grade, in British Burm~, is 
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confirmed in that grade, with effect from the 20th 
December 1878. 

No. 100F.-30th Janwy 1879.-Mesws. N. Bearle 
and F. W. Il'hellwson, who have been appointed by 
Her Majesty's Secretary of State to the Forest Depart- 
ment of India, are posted to that Department as Assistant 
Conservatore of Foreata of the 3rd Grade. Meats. 
Hearb and Thellwson are attached to British Burma, 
and their appointments will have effect from the 
97th December 1878. 

No. 127 F.-5th February 1879.-Mr. d. Greig, Con- 
servator of Foreeta of the 4th Class, in the North- 
Western Provinces, is appointed to officiate aa a Conser- 
vator of the 3rd Class, with effect from the 22nd January 
1879, vice Dr. W. Schlich who has been grantad fur- 
lough to Europe. 

Hr. J. S. Gamble, Assistant Conservator of Foresta of 
the 1st Grade, is appointed to officiate ae Conservator 
of Foresta of the 4th Class, in Bengal, oice iKr. Greig, 
with effect from the %2nd January 1879. 

No. MOP.-6th February 1879.-Captain G. J.  Van 
Somercn, Conservator of Forests of the 4th clam, is 
appointed Assistant to the Inspector-General of Forests, 
ae a temporary measure, with effect from the 29th 
January 1879. 

No. %%OF.-7th March 1879.-dIr. G. Stratford, Sub- 
Assistant Conservator, and Officiating Assistant Con- 
servator of Poresta of the 3rd Grade in British Burma, 
is allowed furlough to Europe for two years, under Sec- 
tion 7, Supplement F, of the Civil Leave Code, toge- 
ther with subsidiary leave not exceeding thirty days, 
from the 1st March 1879, or any subsequent date on 
which he may avail himself of it. 

No. Z66 Z?-12th March 1879.-The following Officere 
of the Forest Department in Mysore are transferred 
to the Provinces mentioned opposite their names :- 

dir. E. Ludlow, Assistant Conservator of F o r ~ t s  of the 
1st Grade,-to the Central Provincee. 
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Mr. W. King, Ageistant Coneervator of Foreeta of the and 
Grade,-to Coorg. 

dlr. H. B. Anthony, Officiating Sub-Aesistant Conservator 
of Foresta,-to the Central Provinces. 

No. 279P.-13th March 1879.-Mr. 3, Mcd. Muir, 
Assistant Conservator of Foreate of the 1st Grade, and 
Officiating as a Deputy Conservator of the 3rd Grade 
in the Punjab, is allowed furlough to Europe for eighteen 
month, under Section 1% of the Civil Leave Code, 
together with fifteen daya' subsidiary leave from the 
10th April 1879, or any subsequent date on which he 
may avail himself of it. 

~.-CALCU~"~'A GAZETTE- 
20th Janwy 1879.-In modification of the ordera of the 

24th ultimo, Dr. W. Schlich, Coneervator of Forests, 
Bengal, is allowed furlougll for one year with effect from 
the 27th instant, under Section 1% of the Civil Leave 
Code, together with subsidiary leave from the 22ud to 
the 26th instant, both days inclusive, under Section 24 
(a) of that Code. 

21at Jaauarg 1879.-Mr. J. 8. Gamble is appointed to 
act ae Conaervator of Foreeta, Bengal, during the 
abaence, on leave, of Dr. W. ScAlicir, or until further 
ordera, with effect from the date on which he received 
charge from Dr. 8cAlich. 

25th J a m m y  1879.-Mr. J. 8. Qambk, Officiating Con- 
servator of Forests, recieved oharge of the Forest 
Department, Bengal, from Dr. W. Schlich on the 
afternoon of the 21st instant. 

~.-GAZOTTE OR THE NORTH-WEST PBOVIN~EB AND OUDE- 
No. 761 8.-6th December 1878.-Whereas i t  is deemed 

expedient that the Local Government ehould, for the 
purposes set forth in section 35, Act VII  of 1878, 
regulate or prohibit, in certain forest or waste land 
in Pergnnnah Tirshan, in the Banda District, (a) the 
breaking up or clearing of land for cultivation, (b) the 
pasturing of cattle, and (c) the firing or clearing of 
the vegetation, the Hon'ble the Lieutenant-Governor 

P 2 
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and Chief Commissioner is pleased to appoint t h e  
Collector of Banda to issue notices to the owners 
of such forest and wmte land, calling on them to show 
cause why notifications regulating or prohibiting the 
Acte aforesaid should not be made, and to hear t he  
objections (if any), and the evidence ~rodnced in sup- 
port of them, of the said ownera. 

No. 16.-8th Janua y, 1879.-Mr. C. J. Powonby, 
Deputy Conservator of Forests, to the charge of the 
Bareilly Forest division and Bhira sub-division. 

No. 27.-I 3th Janua y, 1879.-In colitinuation of Noti- 
fication No. 736A of the 3rd December, 1878, Mr. 
C. J. Potisonby, Deputy Conservator of Forestg 
joined the Bhira sub-divi~ion on the forenoon of the 
28th November last. 

No. 75.-2181 January, 1879.-Mr. R. Dodmorth, OiX- 
ciating Deputy Conservator, in charge Kheri Forest 
Division, to be a Special Magistrate under section 42, 
Criminal Prooedure Code, and to be invested with the 
powers of a Magistrate of the 3rd Class, ae described iu 
section 20 of the said Code, to be exercised within the 
limita of pergunnab Khairigsrh, Pallia, and Nighasan, 
in the Kheri District, for the punishment of offences 
against forest lams. 

No. 121.-19th February, 1879.-In supemssion of Noti- 
fication No. 478A, dated 13th September, 1878, Mr. A. 
A. W. Rind, Assistant Conservator of Forests, Jannsar 
Division, three months' examination leave from 1st 
December, 1878. 

No. 122.-Mr. L. A. W. Rind, Assistant Conservator 
of Forests, Jaunsar Division, availed himself of the 
three months' examination leave granted to him in 
Notification No. 121 of this day's date, on the forenoon 
of the 1st December last. 

No. i309.-4th March, 1879.-Mr. W. R J. Brereton, 
Deputy Conservator, 3rd Grade, from the Ranikhet Divi- 
sion to Hamirpur, on special duty, as a temporary 
measure. 
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No. 210.-With reference to above, Mr. Brereton made 
over charge of the Ranikhet Division to Mr. Craw on 
the afternoon of the 4th January, 1879. 

No. 211.-With reference to Notification No. 210 of this 
day's date, Mr. Brereton resumed charge of the Rani- 

- khet Division from Mr. Craw on the afternoon of the 
14th February, 1879. 

4.-PUNJAB G a m r -  
No. 14F.-8th Januay, 1879.-The IIou'bb tlie Lieu- 

tenantGovernor is pleased to appoint Mr. G. G. Min- 
nikm, Assistant Conservator of Forests, 1st Grade, in 
charge of the Sutlej Division, to be Assistant to the 
Superintendent of Hill States. 

No. 29F.-16th Janua y, 1879.-In modification of Pun- 
jab Government Gazette Notification No. 405F., dated 
7th November 1878, Mr. F. D.' A. Vincent, Auistant 
Conservator of Forests, Jhelum Division, is appointed to 
the charge of the current duties of the office of Con- 
servator of Foresb, Punjab, as a temporary arrangement, 
with effect from the forenoon of the 14th January 1879. 

No. 41 F.-20th Januay,  1879.-The Hon'ble tbe Lieu- 
tenant-Governor is pleased, in exercise of the powers 
conferred on him by Section 4 of the Indian Forest 
Act, 1878, to notify that, i t  is proposed to constitute rn 

reserved foresta the Governmellt rakha situated in the 
Jhelum District and in that part of the Salt Range 

is included in the Slrahpur District. Mr. R. C. 
Thompson is hereby appointed Forest Settlement Officer 
for the purpose of inquiring into, and determining the 
existence, nature and extent of all rights alleged to 
exist in favor of any person in or over auy lands corn- 
prised in the abovenamed rakhs, or in any or over any 
of the forest produce of such rakhe, and of dealing with 
the same as provided in Chnpter 11. of the above Act. 

No. 51F.-29th January, 1879.-Afr. A. M. Reut /~r ,  
Sub-Assistant Conservator of Forests, Fuel Reserve, 
Northern Division, has obtained privilege leave of absence 
for one month, with effect from the 14th January 1879. 
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No. 94.-1st Mhrch, 1879.-Mr. B. Fmert ,  Assistant 
Conservator of Forests, 1st Grade, has passed the pres- 
cribed examination in Hindustani by the Higher Stand- 
ard. 

No. 9 6 . 4 t h  Mag-ch 1879.-Mr. A. Pengelty, Deputy 
Conservator of Foreets, reported his arrival at Bombay 
on the 24th February 1879, on return from the f u r  
lough granted to him in Punjab G o r m n t  Gazette 
Notification No. 98 F., dated 22nd February 1879. 

No. 100.--4th March 1879.-The privilege leave of 
abeence granted to Mr. A. M, Keuther, Sub-Assistant 
Conservator of Forests, Fuel Reserve, Northern Divi- 
sion, in Punjab Government Gazette Notification No. 
SlF., dated 29th January 1879, is extended by a 
period of fourteen daye. 

5.-CENTUL PROVINOES GAEETTE- 
No. 5302.-Mr. E. Ludlow, Assistant Conservator of 

Poresta, having reported his arrival a t  Nagpur on the 
5th December 1878, is posted to the Mandla District. 

Mr. H. Moore, Assistant Conservator, is transferred from 
Chanda to Nagpur. 

No. 5340.-Mr. H. Moore, Assistant Conservator of 
Forests, received charge of the Nagpur Forest Division, 
from Xr. E. D. M. Hooper, on the afternoon of the 
23rd December, 1878. 

No. 128.-One year's leave of absence on medical certi- 
ficate has been granted to Mr. J. E. L. Huddleston, 
Sub-Assistant Conservator of Forests, with effect from 
the 28th ultimo, the date on which he availed himeelf 
of the leave in anticipation of sanction, reporting hie 
departure to England per Steamship "Trinacriap 
which sailed from Bombay on that day. 

So.  1327.-22nd Match.-Two months' privilege leave 
of absence is granted to Mr. 8. Leeds, Deputy Conaer- 
vator of Forests, Hoshangabad, from the 16th proximo, 
or the subsequent date on which he may avail himself 
of it. 
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20th March.--Mr. E. Dobbu, Assistant Coneervator of 
Forests, passed the prescribed examination in Hindustani 
by the Higher Standard in January last. 

6.-MYSOBE GAZETTE- 
No. 243.-%3rd January, 1879.-Mr. W. King, Asdstant 

Conservator, delivered over, and Mr. U. E. Huthinu, 
Assistant Conservator, Nundydroog Forest Division, 
assumed charge, in addition to his other duties, of the 
Nnndydroog ~lantations' Office, on the afternoon of the 
17th instant. 

No. 241.-Z4th January, 1879.-Captain Q. J. Van &me- 
ren, Conservator of Forests, Mysore and Coorg, delivered 
over, and Mr. TP. J. (:uninghar, Officiating Secretary 
to Chief Commissioner, received, aharge of the office 
of the Conservator of Foreste, on the afternnon of the 
%let January 1879. 

 ASSAX AX GAZETTE- 
No. 8.-28rd December 1878.-In acaordance with the 

terms of the Resolution of the Gwernment of India, 
in the Home Department, No. 1411, dated 16th 
October 1878, published at  page 545, Atrum Gazette 
of the 9th November 1878, all w e t t e d  o5cers of the 
Forest Department who have qualified for the charge 
of a forest division as prescribed in paragraph 17 of 
the Forest Code; are hereby authorized to execute 
contracts and other instruments in matters connected 
with the admi~~istration of Forests, and with the 
business of the Forest Department generally : Provided 
that, before the execution of any contract involving an 
expenditure of more than Ra. 1,000, the sanction of 
the Deputy-Conservator of Forests must be obtained. 
In cases in which the contract or other instrumel~t 
refers to works extending over a series of years, the 
sanction of the Local Administration is necessa ry. No 
officer of the Forest Department may execute any deed 
for the purchase and sale of land or any interest in 
land. 
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No. 7 . 4 t h  January, 1379.-Mr. W. R. Fisher, Assis- 
tant Conservator of Forests (on return from privi- 
lege leave), took over charge of the Qoalpara Forest 
Division from Nr. D. P. Copeland, Sub-Assistant Con- 
servator of Forests, on the forenoon of the 16th ultimo. 

No. 22.-18th January, 1879.-Mr. D. P. Copekund, 
Sub-Assistant Conservator of Forests, took over charge 
of the Tezpur Forest Division, from Babu Joy Narain 
Daa, Forest Ranger, on the forenoon of the 6th in- 
stant. 

No. 6656.-26th December 1878.-His Excellency the  
Governor jn Council is pleased to appoint all tho Con- 
servators, Deputy Conservators, arid Assistant and Sub- 
Assistant Conservators in the Bombay Presidency, 
including Sind, to exercise powers of a Forest O5cer 
under Sections 20, 45, 46, 52, and 63, within their 
respective limits : the principal Foreet O5cer in each 
district to  exercise powere under Section 25 (c), and 
each Conservator to exercise powers uuder Section 16 
of the Indian Forest Act. 

2. His Excellency the Goveruor in Council is also pleased 
to declare hereby that the Collector in each District in 
the Presidency, including Sind, stiall be the duly autho- 
r i d  officer with whose previous sauction the Forest 
Officer should exercise the power under Section 24 of 
the Indian Forest Act to stop ways and water-courses 
in reserved forests. 

No. 226.-14th January, 1879.-Mr. W. J. C. Dunbar, 
Assistant Conservator of Forests, 2nd Grade, has been 
promoted to the 1st Grade, with effect from the 
20th April last. 

No. 1468.-Mr. I?. S. F. Pagan, Assistant Conservator 
of Forests, 3rd Grade, is promoted to the 2nd Grade, 
with effect from the 15th Jauuary 1879. 

No. 609.-5th February, 1879.-Mr. W. S. Hexton, 
Assistant Couservator of Forests, 1st Grade, acted as 
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Depnty Conservator of Forests, 3rd Grade, from 14th 
February 1878 till the date of his departure on leave 
to Europe. He is confirmed in the appointment of 
Deputy Conservator of Forests, 3rd Grade, with re- 
traspective effect from 25th August 1878. 

10th February, 1879.-Mr. J. L. Laid,  Acting 
Deputy Conservator of Forests, Belgaum, availed him- 
self on the 8th ultimo of the leave grauted him in 
Government Resolution No. 386, dated the 22nd January 
1879, and made over charge of his office to Mr. Ba1- 
krishna Damodar, Forest Ranger, Bidi Taluka of the 
Belgaum Collectorate, on the same date, before office 
hours. 

No. 930.-21st February 1879.-Mr. J. Laird, Acting 
Depnty Conservator of Foreste, 3rd Grade, was 'allowed 
privilege leave of absence from 8th January to l l t h  
Febmary, 1879, both days inclusive. 

No. 1634.-25th March 1879.-Mr. Balkrishna Damodar 
was in charge of the current duties of the office of 
Acting Depnty Conservator of Forests, 3rd Grade, 
Belgaum, from 8th January to 10th February, 1879, 
both days inclusive. 

No. 1637.-Mr. T. B. Fry, Assistant Conservator of 
Foreeta, Gujarat Circle, is granted three monthsJ privi- 
lege leave of absence from 4th May next. 

4th March 1878.-Mr J. L. Laird, Acting Depnty Con- 
servator of Forests, Belgaum, and Mr. BalkrisAna 
Damodar, Forest Ranger of the Bidi Tdluka of the 
Belganm Collectorate, received and delivered over 
charge of the office of the Acting Deputy Conservator 
of Forests, Belgaum, on the l l t h  February 1879, before 
office hours. 

No. 1243.-7th March 1878.-Mr. G. K. Betham, Assis- 
tant Conservator of Forests, Khdndesh, is allowed 
fnrlourgh for eix months under 8ection 7, Supplement 
F., of the Civil Leave Code, from 3rd May 1879. 
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