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The Fixation of atmospheric Nitrogen by
dead leaves,

Following the important work of M. Henry, whose suc-
essful research will be doubly grateful to many Indian for-
Ejters for reasons of personal regard, comes a note by M.
. Détrie on the same problem, wviz., the reasons for the con-
tinoal improvement of forest soils, notwithstanding the fact
that more nitrogen is removed from them than is known to
be acquired by them. The disastrous results of the removal
of dead leaves, causing sometimes a loss of as much as 50 per
ent., of the normal annual production. are well known to for-
E:ters, but have not yet been borne in upon the unwilling
inds which oppose forest couservancy. This loss, at any rate
the most serious loss, is nitrogen. As regards sufficiency of
sther food supply, it may be granted that all soils, all waters,
all atmospheres are rich enough to keep forests growing for
tver. The mineral con:tituents, salts, &c., necessary to the
ontinued formation of cellulose, starch and other reserve ma-
terials, are always to be found in sufficient quantities, resulting
from decompositions or recombinations in the soil or atmosphere.
But nitrogen, the indispensable, the arbiter of the rate of
growth, even of life and death, is an extremely variable quan-
tity. The German experimental stations proved the amount 3]‘
lost growth caused by the removal of dead leaves. M. Grand-
ean showed that the covering of dead leaves has a great influ-
ence on the amount of nitrogen carried in the soil. Then came
the knowledge of the important part played by micro-organisms,
moulds, ferments, microbes &c., in the decomposition of vege-
table matter, and it was seen that the layer of dead leaves is
not only a layer of partly digestible food material, but is espe-
cially a layer of microbes, ferments, &c. a kitchen in fact,
where the indigestible materials are rendered easily assimilable.
It follows that the mere raking about of the layer, not to
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speak of its removal, interrupts the microbe-cooks and the scu
lion ferments at their work, and may even kill and bury the
under the ruins of their kitchen.

The removal of leaves is thus a wasteful process, since tl
benefit accruing to the robber is far less than the damag
caused to the forest. About this period, namely June 1893, )
Détrie just glimpsed the conclusions which M. Henry h:
worked out, since he wrote that *‘the removal, or mere moviny
‘of the layer of dead leaves, not only interferes with the foi
‘ mation of vegetable mould, but actually diminishes the fizc
‘tion of nitrogen in the soil by stopping the development of m
¢ ¢ro-organisms.” It remained for M. Henry to decipher tk
details. Even yet, there are illegible lines at thecll)%ﬁqn ¢
the page, and M. Détrie asks tor an interpretation. Grams
that the incremont is affected by the chemico-plysical action .
the layer of dead leaves, how can this be reconciled with ti
admittedly greater increment in the standards after the cuttin
of the coppice, that is to say, at a period when the layer h:
been practically destroyed? M. Bartet’s experiments showe
that in high forest of 3 ages, up to a height of 9 m. 30 en
the curve of diametral increment is inflected from the lst t
the 3rd decennial period, that is, inversely to the thickness «
the layer of dead leaves. The cause of this greater incremer
is not explained, although theories more or less at varianc
with existing knowledge have been propounded. The probler
bas puzzled M. Déirie for the last !0 years, perhaps som
Indian forester can throw light upon it.

Imports of Quebracho wood into Germany.

The following translation of an article in the Rdvue de
Eaux et Foréts by M. H. de Clercq, V:ce-Consul of Fraunce
should be of interest to Indian Forest Officers as it shows tha
it is desirable that India should join in the competition fo
tannin stuffs and should as far as possible follow the exampl
of America and use tannin material of local production.

The imports of the wood and extract of quebracho intc
Gtermany, which had attained such large proportions daring
these last years, are at the present moment showing a markec
retrograde movement.  After having risen to 81,395 toms in
1895, they did not reach higher than 67,395 tons in 1896,
being a falling off ot 20,210 tons. And if, in the meantime,
nothing occurs to modify existing economic conditions, there
is a strong probanility of a further decrease. The entries dur-
ing the first quarter of 1897 do not exceed 6,645 tons and
prove a diminution of 60 per cent., on the figures for the cor-
responding period of 1896,
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If the Reichstag must, to a certain extent, be held res-
ponsible for this result, seeing that it has imposed on these
products duties which German tanners maintain are excessive
snd injurious to their industry in the face of competition from
abroad, there are nevertheless other canses which have con-
tributed to the same result in a not less effective manner.

1f those interested in the matter are to be believed, the
American Leather Syndicate is one of these causes. By favour-
ing the development of the tanning business in America, it
has by that fact itself brought forward into the market a pur-
chaser who has swept up all existing and available stocks,
thereby creating wide fluctuations of prices, so that it is
lieved that the trade in the wood and extract has been hit
gd by him, if not definitively killed.

Without denying the share of the syndicate in reducing
imports of quebracho into Germany, it is quite as probable
the principal cause of the diminished supply of the wood
ring the markets is the extensive use of it made by the
ernment of the Argentine Republic. As we already know,
hat country the wood is employed for railwav sleepers on
unt ot its great strength, density and durability, and the
Its hitherto obtained have been so satisfactory and encour-
g, that such employment of the wood is daily on the

céMrease and there is even an idea of protecting the home
MEgply by means of an export duty. If this idea eventuvally
10

mes a fact, the importation of quebracho into Germany will
rendered almost impossible, and the scarcity of the pro-
ct, resulting in a further enhancement of prices, will not
ail to increase the pressure already felt by the tanners of that
untry.

TZis pressure will be felt all the more acutely that the
wners of woods and forests, having had to give up barking
eir oaks owing to the great fall in the price of oak bark,
ow almost completely forsaken for quebracgo, will not fail to
o their best in order to recoup themselves for past losses.
And they will have every chance of succeeding ; for in the
bsence of the American wood and of other substances which,
like chestout wood, divi-divi, hemlock spruce, sumach and so on,
which have taken the place of oak bark, but the tanning value
of which is very variable and which are held in different de-
grees of estimation by different individuals in the leather in-
dustry, a return to oak bark will be inevitable. Now foresters
believe tbat Germany is no longer able to meet the demands
of its tanners for this article. The partiality of the tanners for
quebracho, it is affirmed, and their agitation for a reduction of
the import duty on it, have led forest proprietors, both large
and small, to substitute in all recent plantations pine and
silver fir for oak.
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If such is really the case, and after discounting for ex.
aggeration I must admit it, the German tanners will (unles:
their Government comes to their rescue) as a result of a situ
ation which they themselves have assisted to create, finc
themselves face to face with difficulties particularly bard tc
solve, on the solution of which, however, will hang the fate o
their industry.

II.-CORRESPONDEINCH.

The after-training of Coopers Hill men.

Sir,

In the October number of the ‘Indian Forester’ you pub-
lished a letter by ‘Scrutator.’ in which the writer proposes tha
the new arrivals from Coopers Hill should, for their firs
year in India, be sent to the Forest School at Dehra Din
and he hopes that the subject may be brought to the notice
of higher authorities. As a matter of fact, the subject ha:
been repeatedly before Government, which has not taker
action in the direction desired by Scrutator, because the advan:
tages obtainable by sending the new arrivals to Dehra Duir
are far outweighed by the disadvantages.

Under present arrangements, the students remain sever
terms (2} vears) at Coopers Hill College, and they spend the
last two terms on the Continent. While at the College they are
instructed in the auxiliary branches of science and in forestry
The instruction in the latter comprises the whole theory o
the profession illustrated by visits to suituble forests in Britair
and in France. The students are also made acquainted with the
general character of Indian forest vegetation, and the sylvicul
tural characteristics of the more important trees, and the
provisions of the Indian Forest Code are explained to the
On or about the 15th January of the third year, the stu
dents are placed, two and two, for five months, under selectec
continental forest officers, who introduce them to the management
of forests which have been systematically treated for a
century. Here they become acquaintel with all branches of
practical work as found in European forests At the end ol
this apprenticeship I collect the students and visit with them
specially interesting forest districts, so as to widen their views
and show them more varying conditions, than may be found
in the district where they served their apprenticeship. Of
the districts visited in 1897, I may mention :—

(1) The silver fir and spruce woods of the Black Forest
treated under the selection system, group system, and
uniform compartment system.

(2) The oak and beech woods of the Spessart (Bavaria.)

(3) The Scotch pine woods of the Hauptsmoor near
Bamberg (Bavaria.)
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(4) Tha famons coppice with standards forests near
Kippenheim (Baden.)

(5) The forests near Viernheim (Hesse Darmstadt) where
a combination of forestry and the growing of field
crops has been carried on for about 90 years,

In this way, the students become acquainted not ouly with
the theory of forestry, as Scrutator seems to think, but also with
its practical application as illustrated in forests which have
been syvstematically managed during a century. Last but not
least, they become acquainted with, and are thoroughly
impressed by, the beneficial effects of long continued systema-
tic management and undisturbed cont'nuity of action. The
latter is of special importance to men, who have to work in
India, a country where the Government officers change so
rapidlv, and where everv new broom is so much inclined to
sweep away what its predecessor has done, and to start afresh
again.

Men, trained as I have just indicated, had much better
go direct to the provinces in which they are to serve. No
donbt thev wonld learn a good deal at Dehra Din, but it
would be of commrarativelv small use to men destined for
Burma, Madras, Bombay and Assam; and even the men for
Bengal, the Central Provinces and the Punjab will do better
to set to work at once in their own province. The condi-
tions in the several provinces differ o much, that they must
be stndied on the sapot. Moreover, it is essential that
the men shonld as speedily as possible become acquainted
. with the local language. As to procedure and accounts, that
can be learned in any other part of India, just as well as
in Dehra Dién. while the proper clearing and burning of a
fire line can he learnad by a man of ordinarv intelligence
n a comparativelv short time. Moreover, even that differs
verv much in different provinces. And there is yet another
noint, which should not be overlooked. The Didn and the
Jaunsar hills have not only a fair climate, but they offer
also a considerable amount of a‘rusement, for which many of
the voung men would be sure to sigh, after joining in a
province where the conditions are zomewhat different.

On all counts, then. it is much better to let the new arrivals
set to work at once in their own provinces. At the same time, Local
Governments and their Conservators should make it a point to
place every new arrival under a thoroughly competent division-
al officer who is likely to introduce him to the work in an in-
telligent manner, and not to post junior officers in a haphazard
way to any division where some extra help may be required
at the moment. In my opinion, this point is fully worthy of
the immediate and earnest attention of all Local Glovernments,
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I repeatedly urged the matter upon Conservators, when I was
Inspector-General of Forests,

Now that the svstematic preparation and control of
Working Plans, which I had the honor of inaugurating fourteen
years ago, has made such good progress, junior forest officers
can learn the practical application to Indian conditions of
what they have learned in Europe, in every province, and
it woull be a considerable waste of time to send them on
arrival in India for a year to Dehra Dun, appart from the
serious drawbacks which I have indicated above. I know
that Sir D. Brandis and other experienced foresters hold the
same views, and Colonel Pennycuick, President of Coopers Hill
College, has, guided by his long experience in Southern India,
formed views which are identical with those expressed by me.

Coorers HiLL, }

Decr. 18Y7. W. SCHLICH.

India Rubber.

Siz,

With reference to your note on India Rubber in the
“ Indian Korester ” for October last p. 369, where, in refer-
ring to my article on the same subject in * Nature” you
take exception to my using the expression ‘a veritable forest
of truuks” when describing on old and widely spread tree of
Ficus elastica, may I be allowed to say that you have quite
mistaken my meaning. I should like, with your permission, to
quote the euntire paragraph from ¢ Natore” which runs as
follows :—* The plant is so well known as a parlour plant in |
‘this country, producing its fine glossy leaves, under almost
‘any conditions, that the fact is scarcely realised that in India
‘and Ceylon it produces a veritable forest of trumks,and covers
‘the ground with its long-stretching buttresses or roots which
‘can sometimes for distances of 30 or 40 feet” I am here
nriefly describing the habit of a single tree with its numer-
sus aerial roots which have grown into props or stems such
15 is often seen in photographs and described by Brandis,
(Gamble and others. In no part of my paper do I speak of
“ Ficus elastica forming large forests in India and Ceylon.”

Museum. RovarL Garpens, Kew,
23rd November, 1897. } JOHN R. JACKSON.
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Y Calotropis procera and gigantea.

I was very pleased to see a communication in the Novem-
ber number from Mr. Gleadow on the above subject. I should
be obliged if other Forest officers in other parts of India would
condescend to offer their opinion and experience similarly, if
they possess any, regarding the fibre of the plants. No one, so
far, 1 observe, bas responded to the appeal I made in September
last regarding their distribution in Districts, and I repeat the
appeal, especially to officers in Burmah, Madras and the Central
Provinces. Tbrough the courtesy of the Hon’ble Mr. Shuttle-
worth of the Central Circle and Mr. Betham of the Southern
Circle, Bombay, I have been able to obtain information officially
about the distribution of the plants in the Districts of their
Circles. Information that has reached me so far from various
localities in the Bownbay Presidency coofirms the view that to
make the fibre marketable, the plant must be artificially pro-
duced. At present, in its scattered wild state, only a few buered
tons of fibre per annum probavly will be available from the cat
stems : what is needed, of course, is several thousands of tons and
this quantity will, I feel sanguine, be ultimately available as
soon as the natives realize that the cut stems of the plants are
a source of income to them,

I am rather surprised to hear that the fibre of the .
gigantea is not used in the Deccan. What Mr. Gleadow says
however about it being neglected there, is corroborated in a
measare by Mr. Fagan, anotber shrewd observer, who says that
in the Central Circle its capubility of producing fibre is un-
Inown to the natives. It would be interesting to learn whether
it| is unknown to or neglected by the natives e%sewhere. Where-

. syer 1 have served, thc people appeared to be fully alive to
e uses of the fibre, and one individual in Thana volunteered
1e information that in parts of the Nasik District C. gigantea
i#s grown specially for its fibre. This information may or may
ot be accurate. I am, however, ascertaining the facts. In
he Nasik District, at any rate, Mr. Millett states C. gigantea is
bundant and there possibly may be some truth in the state-
ent.

Liotard, in his pamphlet ‘*‘Materials in India suitable to
ithe manufacture of paper ” says, that “in the Punjab the fibre is
‘available from the branches of C. procera by cutting down
‘the largest branches in October and November or April and
‘May, or the periods when the muddar blossoms and just
before it ripens its seed.” The plants, wherever 1 have
lobserved them, seemed to be almost in perpetual blossom and
the fibre, if I remember aright, in Sind is available from C.
procera all the year round. Of Thana I am not in a position
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yet to speak ; but I may mention that I have extracted -alta.
from C. gigahtea when not in blossom. Whether the fibi
extracted is of use on not commercially I cannot say, bt
there seems no difference in its quality. I may satisfy thos
like Mr. Gleadow, however, who possess qualms of conscienc
as to the quality of C. gigantea and C. procera being equall
good, by saying that Mr. Macdonald the expert who experi
mented with C. gigantea fibre in November last in the Konka
declared it . to be excellent. I had sent home specimens o
C. procera fibre to his firm and it was entirely owing to th
excellence of the quality of this fibre that Mr. Macdonald wa:
induced to come out to India.

Apart from this, if authorities sach as Dalzell (Bombay
Flora 1861, Eage 141); Drary, (Useful Plants of India 1873
page 101); Liotard; and Royle, (Fibrous Plants of India 1855
pp. 306 to 31¢), are consulted, the assertion that the fibre of
both plants is equally good will, it is thougbt, be found to be
confirmed. The orly questions to be solved, I think, now are,
whether there is a sufticiently large quantity of the fibre avail-
able from C. procera and C. gigantea in their natural state
to render it marketable in various parts of India and if not
whether there are areas which can be taken in hand for the
artificial production of the plants, and whether any machine will
extract the fibre in a merchantable condition. On the latter
point, I may say that Messrs. Boyle & Co’s representative, Mr.
Macdonald, visited Thana in November, but not with his machine,
and after conducting experiments with the cut stems of C.
gigantea, came to the conclusion that his machive, which i
utilized extensively in the Straits Settlements for extractin
Rhea fibre, could extract fibre from C. gigantea with certai
slight modifications. He is so convinced of this that he hal]
addressed the Bombay Government to obtain certain concession
to exploit the fibre in Bombay for a lengthened period. Th
action taken by Messrs. Boyle & Co. tends rather to upset
the conclusions previously come to by Dr. Watt, who con-
ducted experiments on the fibre in conjunction with Mr. Cross
of Lincoln’s Inn and who says {Dictionary of Economzic Products
Vol. II. page 40.) “The opinion we arrived at confirms the
‘verdict already given that the mechanical difficulties are too
¢ great and the ultimate fibrils too short to justify high hopes
‘being entertained of Madar bast fibre becoming of any great
‘ commercial importance, although its great beauty makes one
‘resign it with regret.” .

Mr. Gleadow appears to be of opinion that the plant is of
such a straggling light-demanding habit, that it could not pro-
bably be grown dense enough to give any considerable yield ;
bat {xe seems not to have made any experiments on the point.
In Mr. Strettell’s pamphlet on C. gigantea published in 1878
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ge 73) he gives the yield of fibre per acre at 582 1bs. or 727
. where waste is guarded against, and I have never seen
estimate controverted.

G. M. R.
30th Dec., 1897.

III~-OFFIOCIAIL PAPERS & INTHLLIGBEBINCH.,

Cacao and India Rubber in Mexico.

(Eztract from Foreign Office Report No. 385 Miscellaneous series
of 1895, by Mr. l. N. Dering.

The Cacao of Mexico.—Full Description of its Cultivation.

The tree that produces the *“food of the gods” (chocolate),
“ Theobroma Cacao” of Linnsus, ¢ cacari,” or “cacava quahuitl ”
of the ancient Mexicans, and “cacao” of the Spaniards, is a
mative of Mexico.

Long before the Conquest, the Aaztecs and other ancient
Mexican tribes used the fruit as one of their alimentary beverages.
They prepared a drink called chocolatl by mixing the seeds,
after baving crushed them on the metatl, together with fine
corn meal, vanilla (“tlilxochitl”) and a species of spice called
“ mecaxocoitl,” and those that drank it were a picture of health,
preserving handsome and vivid features even to old age. All
pations subjugated under the Aztec eagle had to bring, among
other valaables, a certain number of bags of cacao to the palace
in the great Tenochtitla as an annual tribute to the Emperor.

t was so highly prized amongst the ancient natives, that in
rade it was utilised as currency among the lower classes.

The varieties cultivated were namely :—the quauhcahuatl,”
“ mecacahuatl,” *zochicucahuatl,” and “tlacacahuatl.”” The
bean of the last one was very small, analogous to the kind
found at present at Soconusco, Chiapas. The frauit produced
in Zoconochco, in the provinces of %abasco and Chiapas was
considered as the best.

The followers of Hernan Cortez endeavoured in vain to
maintain the plantations then existing, but it is a well-known
fact that in the conquest of this country by the Spaniards,
agriculture and the industries thon known retrograded so
much that the cultivation of the cacao, as well as that of
the cotton plant, suffered to such an extent as almost to
reduce both to a wild state. The conquered Mexicans were
compelled to work in the mines and serve in slavery, and
were thereby obliged to neglect their plantations. And as the
conquerers were not versed in the culture, the industry was

2
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nearly abandoned and did not take a new life until some
Spaniards started one or to two large plantations in Choutalpa,
Tabasco, a few years before Mexico threw off the Spanish
yoke. Other plantations were established in different sections
of Tabasco and Chiapas. :

Chocolate, the product of the fruit, was first introduced
into Europe (Spain) by the Spaniards from Mexico. Portugal
followed in the use of it; France and England did not ap-
preciate its full qualities until the latter part of the seven-
teenth century. After the year 1878 it came into vogue in
all the cities in Europe. Its alimentary virtues became more
gencrally known, and Doret, a Frenchman, invented a
hydraulic machine to manufacture it on a large scale. Since
then all civilised nations have consumed this rich American
roduct of Mexican origin, which up to date is not produced
in sufficient quantities to meet the word’s consumption.

This tree is found growing wild and in cultivation in the
States of Colima, Michoacan, Guerrero, Oaxaca (districts of
Jamiltepec and Tuxtepec). Chipas (districts of Soconusco,
Mezcalapa, Pichucalco, Simojovel, aud Palenque), Tabasco, and
central and southern Vera Cruz, where the elevation is from
100 to 1,200 feet above sea-level, but Chiapas and Tabasco
are noted as being its home, the climate and soil there being
more particularly adapted to its culture and development than
any other portion of the globe.

The production of cacao in the year 1893 was 2,147,730
kilos, valned at 837,197 dol. In 1870 the States of Tabasco,
Colima, Chiapas, Guerrero, Michacoan, Oaxaca, and Vera Criz
had 569,795 trees in cultivation, producing an annual crop «f
31,285 quintals, worth to the planters 782,125 dol.

Cacao is an evergreen tree of medium size, which igi
grown in a good soil and left to itself will reach a heighejt
of 20 to 30 feet, and spead out to an extent of 10 feet o\
more on each side. At the height of a few feet from the)
ground it sends out three to six lateral branches (“horquet-
as”’) without any sign of a leading stem, and it is only .
when the branches are matured that a leader or leaders .
(“rama chupona”) spring out from the side, and not from
the centre of these branches. The leaves are smooth, alter- |
nate, lanceolate, pendent, of a deep green colour, 9 to 10
inches long by 3 inches across. The flowers small, of a pale
yellow or very light red colour, and they come off in a
bunch from the stem, branches, and the place where a leaf
formerly existed. It is rarely that more than one of them
develops into fruit, and thus many more flowers are borne
on the trees than fruit pods. The cucumber-shaped pods are
6 to 9 inches long, and nearly 4 inches in diameter at their
widest part, with a thick, almost woody rind. They are

—_TXY- .
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pinched in "at the top and pointed at the end, the point
heing curved to one side. The skin is first light green, then of
a vellowish red colour, with ten furrows and tuberculated
ridges. These indicate a five-celled fruit, which contains on
an average 38 seeds, embedded in its sweetish pulp.

The "species most cultivated in Mexico are: Cacao or
Theohroma ovalifol’la T. bicolor and T. anqustifolia There
are other 'kinds known, generally found growing wild, which
come under the head of the Guazumz or guacima, Guazuma
polybotrya * being the principal species.

Practice and study have shown us that the chocolate
tree will thrive well in virgin lands recentlv cleared, but rich
in organic matter and minerals, and as it has a long tap
root, the surface soil needs to be deep and thick with humus.
The best soil, however, is that occurring in valleys and un-
dulating lands. along the banks of rivers or streams made by
vears of alluvial deposits, or by the decomnmosition of volcanic
rocks. A proof of this is shown in the department of
Soconusco, Chiapas. It will also grow well in loams and the
richer marls, but it will not thrive in stiff heavy clay.

A warm moist climate, baving a mean temperature
between 76° and 77° Fahr., is necessary for the cultivation
of cacao if large crops are expected, but, when the =soil is
snitable. the tree will grow and give fair returns in a moder-
atelv drv or well drained location. The ordinary cacao plant
will not do well in the mnuntains ahove 600 metres (1.968
feet). and even at that height it becomes stunted, and is
fruitful onlv for a few vears. The bhest elevation is from
300 to 500 feet. and in sheltered situations near the seashore
rmood crops are to he obtained, but the tree will not thrive
nf exposed to the direct influence of the sea-breeze. Cacao
will not hear much exposnre, hence sheltered lands and vallevs
should he selected. and on the Gulf side of Chiapas, Tabasco
and Vera Cruz, northern and eastern aspects should be avoided.
Still. locations in Colima. Michoacan, Guerrero. and Oaxaca,
on the Pacific side baving a south and south-western ex-
posure must not be preferred for the formation of successful
plantations.

Cacao plants are obtained from the seed which germin-
ates readilv and quickly. The best-looking pods from the
April or May crop which are not over-ripe should be picked
for the nurpose. Those known as hechas are generally
preferred bv the planters. These are distinguished from the
viches hv their light colour, solid appearance, the seeds not
rattling inside. After selecting the largest seeds from healthy
vods, the former are soaked in lukewarm water for 12 or 18
hours, avoiding those assuming a reddish tint, and likewise
those floating on the water. The rest are left to dry.
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A virgin spot close to a spring or stream whose soil
is not porous, in the immediate vicinity of the plot to be
planted, should be selected for the nursery. For the con-
venience of handing, more than one nursery should be formed
along the plot. 300 feet distant, if a large sized plantation
is to be established. The spot is prepared by hoeing the
soil, extracting the weeds and roots, and pulverising the earth
with a rake ; then beds are made 5 feet wide by any length,
separating each one by a walk 8 feet wide. Small farrows are
made about an inch in depth and about 12 inches apart, and
seeds are sown in them 8 inches one from the other
That part of the seed attached to the stringy centre of the
pods is the one to be placed downwards in sowing. The seed
is covered with vegetable mould or loose loam mixed with
horse manure, and over that banana leaves. The bed is
sprinkled every day for 12 or 15 days, when seedlings appear.
Then the banana leaves are removed, and sheds, made of palm
leaves and sticks, so fixed that they can be raised as the
seedling grows, shonld he placed over the nursery as shade
and shelter ; no weeds or grass are allowed on the beds.

The sprinkling shonld be continued when necessary, or on
rainless days, and the palm leaves are gradually taken off, but
not altogether until the plants are ready to transplant. The
operation of forming the nursery is done in some places in the
month of April and May, and in other localities as late as
September.

Either in the montb of February or March the planter’s
attention must be directed to the preparation of the land ; in
some places, where the rains cease earlv in the season, that is
done in December or January. The forests baving been crﬂ
down (tumba) the hranches must be lopped and strewn (rozads
evenly over the ground before they are burnt (quemada). Bi-
when the forest is cleared, shade belts should be left, or after’,
wards planted in exposed places so as to shelter the cacao trees
from the wind.

Of course the felled forest trees must be allowed to remain
for a time exposed to the sun., otherwise the smaller branches
will not catch fire properly. Where possible it is better not to
burn the bush, but to pack it in lines between the young plants
or madres, in order that, by its rotting, it may add to the richness
of the soil, otherwise the nitrogenous compounds so beneficial to
plant life are sent off into the atmosphere by the burning.

Immediately after the burning, which should take place in
April, or 2 month after the land is cleared, corn and beans are
sown on the plot. If the land has no natural trees suitable for
shade, mother cacao (madres) are looked for snch as mataraton,
pito, cocoite, chipilcocoite, and choutal. The last-named, a broad
leaved tree, is mot good for anything but to give shade and
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shelter.  Cocoite and chipilcocoite, small leaved trees, are
hard wood and are used by preference for posts for houses.
These trees are obtained from forests in the shape of cuttings
or young plants, and planted in the beginning of the rainy
season and at a distance of from 15 to 18 feet apart on rich, flat
land, but on poorer soil and on hill sides, from 12 to 16 feet will
be the proper distance. Rubber can also be planted as shade,
bat it requires more scientific work and care. In July and
August the corn and beans are harvested, and the plot thoroughly
cleaned ; the banana suckers can then be planted between every
four madres, providing rubber has not been thought of and no
preparations made to raise it. In the spring of the following
yvear another crop of corn can be sown between the madres
leaving a hill close to the place destined for the cacao seedling
which will serve as chichihuas, temporary shade, to the youug
plant when transplanted. In Chiapas and Tabasco trees called
challa and madre serrana are utilised for this purpose. A year
after sowing, seedings are 50 centims. (20 inches) high and ready
to be transplanted.

In the beginning of the rains, on a cloudy day, the operation
of transplanting is proceeded with. A peon with a machete cuts
8 square line around the seedling and with a spade (coa) lifts
up earth and seedling; this is done in 15 to 20 minutes. Then
another peon wraps np the whole mass with a large leaf grown
on a plant called hoja blanca, found in those sections. In the
meantime the holes are being made, they are dug 8% feet away
from the madres if these are set 17 feet apart, so as to form a
square with a mother cacao in the middle. The holes should be
2feet square and 2 feet deep, that is 8 cubic feet of earth must
be/ taken up, this can be.done by a practical man inside of
3 minutes, in soft soil. The earth around the seedling after
jansplanting must be well pressed with the foot, but at the same
ne, before finishing that operation, dried leaves are mixed with
e soil to be placed on top.

Of course. land under cacao cultivation, as under all proper
nd successful cnitivation, should be keep clear of weeds. In
e first place the plot should be drained off to ensure quick
rops ; and then vroper tillage will improve the soil and do good

the trees. To accomplish this, 4 weedings (ladeas) are
ecersary in the first § years, 3 in the second 3 years, and 2 in
he following years. On steep hill sides cutlassing will be
ufficient, and on level places hoeing will be required. When the
rees are grown so that their branches shade the land, the weeds .
ill not grow very fast, and as a rule thev are so loosely rooted
hnt they may be easily pulled up. The cultivation and harvesting
f the side crops must he attended to in dne time. The cacao
planter should give careful attention to the pruning of the trees
‘and trimming of the madres if he wishes to get a large vield. As
'%the pods are borne on the larger branches, the principle is to

'
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develop such branches by judicious pruning and to see that they
are not covered up bv a mass of foliage and small twigs. A
tvpical cacao tree should have one stem, giving off at a few feet
from the ground three or five branches which spread in an open
manner and are free from leaves excent at the top ; thus the
leaves shade the omen inner portion without interfering with a
free circulation of the air. If the young plants throw out more
than one main stem, the surplus ones (mamones or chuponas) must
he prnmed off when the moon is on the wane. and after the
lateral branches are formed no upward prolongation of the stem
must be allowed to grow. If the tree be left alone these
upward growing branches will come off from the stem just
helow the laterals, in the form suckers, and to leave them on
is to cause the strength to be taken from these fruitful laterals,
as well as to allow the trees to run up, perhaps for 30 feet or
more, thereby causing much trouble in picking the pods. When
the suckers are pruned off, fresh ones will grow in a short
time, generally in a' month, so that the trees will require fre-
quent attention until they are mature, when tha tendency to
throw out suckers will be stopped. In gathering the pods. the
suckers may be taken off at the same time, but the trees should
not be pruned in the flowering season.

Unless in the case of sickly plants on poor soil the trees
will not require manuring until the crops are taken off. when,
as may be imagined, it will he necessary to restore to the soil,
in a cheap wav, what has been removed in the valuable pro-
duce. A good deal will depend on the nature of the soil and the
vield of the trees., Should crops which were abundanty be
found to be falling off, it is an indication that manure is ney‘?:‘
sary. A compost of vard manure and bone dust in the [ =
portion of 5,000 cart loads of yard manure and 500 lbs.*“t
hone dust per hectare of land applied every 3 years is all t%
is required. The successful harvesting of cacao requires g
care and watchfulness, as it is a froit that has many enem¥
the principal ones being parrots, squirrels. tusas (a species
gopher), tepeiscuintle another animal of the rodent class, a
ants especiallv those known under the name of arrieras. B
damage by thess can be obviated by proper -cultivation arf
care.

Returns from a cacao plantation (motelar) can not he expe
ed until after 5 years from transplanting. At 2 years old the tre
in rich soil, stands 5 or 6 feet high ; when 7 or 8 feet high {
begins to hear (jugar), but it is not in full bearing (cuajs
until it is bhetween 10 and 12 feet high. The first flowe:
under favourable conditicns will come out at the third yes
but, as the tree is not matared then, they should bv no mea
be allowed to produce pods, otherwise the plant will be so weg
ened bhv the fruiting that its growth will be greatly checke
The first flowers, therefore, should all be rubbed off.
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After the leaves of the flower fall, a bud appears like the
common Mexican chile pepper and takes 3 or 4 months to
mature. Peons or mozos must be employed daily until the
crop is harvested, as birds and squirrels are apt to eat the bud
sod afterwards the seed. The cacao tree flowers all the year
round, and the pickings of the fruit are divided into four har-
vests or seasons. The first, which covers the first 3 months of
the year, is known as inveranada ; the second, lasting through
April, May, and June, is the cosecha or harvest proper, and is
the most abundant of the foar; the product of the third, ex-
tending over July, August, and September, is known as cacao
loco; and that of the three last months of the year as alegron.

The average yield of dry cacao from each tree of course
varies very much. The limits may be said to be from 14 to 8
Ibs. per tree. Some trees in the plantation of * La Carolina,”
district of Macuspana, Tabasco, produce 220 pods, and planta-
tions in Alvarez, Colima, and in Apatzingan, Michovean, yield
oo an average 5 lbs. to the tree. (fenerally, onme can reckon
on 30 pods (mazorcas) per tree a year, which produce from 30
to 40 kernels (almeundras), and 250 dried kernels will weigh
llb. The trees of cacao blanco or verdoso and cacao morado
yield the most, hence the Tabasco and Chiapas planters prefer
them above the other kinds. Chocolate trees last from 30 to
10 years and produce fruit for 20 to 25 years by proper cul-
tivation.

In picking (el corte) the pods, care should be taken that
they are fully ripe. A little observation and experience is all
that is necessary to tell at once by the look whether the pod
be ripe or not.

if it be within reach, it may be tapped with the knuck-
ls &r with the handle of a knife, and if it sound hollow it
i deady for picking. The fruit must be cut from the tree with
hete, cacao knife or cacao hook, and on no account ought
be twisted or torn off the tree, nor the fruit to be allow-
drop on the ground.

The cut should be clean and as close to the pod as pos-
e, for, if a tree be examined, it will be foumF that at the
e of the stalk of the pod there is a little swelling called the
, and it is from this part that the flowers for the next crop
| come out. If, therefore, the eye be torn away no more
s can come out from that part of the stem.

g The pods, having been gathered, are placed in heaps under
‘P> trees ;*then they are taken to a place called quebradero,
ere they may be broken at once or left for a day. The
els or nibs are then taken out of the pods which are either
ned with a machete, or a knife made from a wood called
uacte. The seeds may be drawn with the fingers, or by
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means of a wooden spoon, and at the same time the white
fibrous tissue is taken away. This stringy stuff and the broken
pods should be put in heaps to rot for manure, or be
spread over the roots of the trees, or better still be buried
between the trees, and in this way something will be given
back to the soil

As the seeds are extracted from the pods, the former are
thrown into wooden troughs called tollas, half-filled with water,
to wash them ; the beans are now carried away to the cacao
house for the purpose of being made to undergo the sweat-
ing or fermentation process. This is a very important matter
for the planter, inasmuch on its proper performance depends,
to a great extent, the value of his produce. In some places the
cacao beans are simply dried as soon as they are taken out of
the pods, and the cacao thus prepared is sold orshipped to the
markets. But it is very inferior stuff with a bitter unpleasant
taste, and it fetches a low price. Sweating is simple and io-
expensive. lt may be done in boxes or barrels or in an air-
tight room. The cacao is put into a receptacle, it is covered
with plantain (platano) leaves, boards are put on the top, and it
is left to terment for about 3 days, when it is removed to ano-
ther receptacle, closed up again, and allowed to sweat for 3
days longer. The object of opening the cacao is to cause the
fermentation to be equal : for, in changing it, that which is on
top at first becomes the bottom layer in the second receptacle,
and thus uniformiti is secured. When the cacao is sweated i
heaps in a closed house, the heap must be turned over or V-
red up on the third day, and in this way the outside 1 fesns
will get their full turn of the fermentation process. il.
fine kinds of cacao do not require to sweat so long, bui™:e-
perience alone can determine this point. In the fermenta\d\is
the first stages of the germination of the seed go on. B Lt
moisture, warmth, and a certain amount of air cause the s&!
to swell, carbonic acid is given off, and the food stored uj
the seed for the use of th embryo is converted into soluble r
ter, and this accounts for the modification of the bitter taste,s
the raw bean brought about by the sweating process. In s \
places the beans are sweated without washing them, claiming tj:
thus the aromatic principles of the cacao are not altered. "
beans baving been properly sweated they are to be dried ready
shipment. The drying may be done in wooden trays or on pPate
or cemented platforms or yards. Also a fixture can be made wh
the trays are placed stationary and a roof on rollers placed oy;;
them. When the sun is out the roof is rolled,back and the cacg
beans exposed; during rain and at nights the roof is rolled oty
the trays acd in this way time and labour in carrying out &,
trays and taking them in again are saved. When they 4,
dried in yards, the sweated beans are spread out thinly, wjm
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rabbed and exposed to the sun in the morning. and at mid-day
they are put back in the sweating boxes or houses to undergo
another partial fermentation, for if they be dried straight off they
will deteriorate in value. A peon must turn them over once in a
while during the day so as to expose the whole seed, otherwise
one side only will become red and the other black. The second
day they are kept longer in the sun, and the third day they are
kept out as long as the sun lasts. They are put out on suc-
ceeding days until they are thoroughly dry, which is told by
their producing a crackling sensation when pressed between the
thumb and forefinger, or when the parchment (outer skin) breaks
off easily. To brighten the colour to a deeper red the seed is
washed in 33 per cent. solution of lemon or sour orange juice.
Sometimes the cacao is clayed, and this can be done by sprinkling
the beans with red clay that has been dried and pulverised, imme-
diately after they have been removed from the sweating boxes.
On the second day the same process is gone through if the clay
bas not tinged all the beans. Then the beans are rubbed between
the hands for an our or two in order to clear away the surplus
mucilaginous matter. The drying is afterwards finished as usual.
Clayed cacao has a reddish appearance and the colour is uniform,
and it usually fetches big prices in the markets.

The market classification known as Tabaszo and Chiapas con-
sists of cacao colorado as first class, cacao palenque as second
class, and cacao pacha as third class. The uses of cacao are
many ; the broken or empty pods besides being a good fertiliser
are used by the peons, roasted, in lieu of chocolate on account
of their low price. A mixture, cailed pozol or chorote, made of
ground pop-corn, piloncillo (brown sugar), and cacao, is used
in water by the weary traveller or by the fatigued peon in the
field as a nutritious and refreshing drink, A preparation called
broma or cocoa is manufactured and very much appreciated by
the cold-blooded Anglo-Saxon. The cacao-nibs ground in paste
sweetened and flavoured with vanilla and cinnamon, yield choco-
lafe, so much relished by the Latin races. Lastly, the oil of
th seed yields a non-rancid fat, cacao butter, used in pbar-
mhceutical preparations.

)

As to cost and expense, generally cacao planters in Chiapas
d Tabasco make contracts paying 90 to 130 dol. per 1,000
es, according to the location, facilities of transportation, etc,
be delivered in a state of production in 4 years, the plan-
tion to be in good condition and with proper shade. The
ntractor keeps the products and first crop of the plantation.
the planter has his own labourers, he pays them from 5 to
dol. per month and rations, then the cost will be from 70
80 dol. per 1,000 trees. Where the labour is not done by

3



i
18 OAOAO AND INDIA RUBBER IN MEXICO, /

contract but by jornales, or tasks, the cost for 6 vears pe
hectare (2'471 acres) is as follows :—

At 50 c, per
Task.
Dol. e
10 tasks for the stubbiug - 5 0
12 ,, for felling trees 6 0
4 ,, for collecting brush 2 0
6 ,, for collecting trees 3 0
3 ,, for burning 1 5
2 ,, to cut 376 madre cuttings 1 0
2 ,, to carry them to the plot 1 0
4 ,, for planting same . 2 0
100 cacao pods for nursery 2 0
10 tasks to establish nursery, with shade 6 0
68 ,, for weeding the nursery 3 0
20 ,, for hoeing or ploughing plot 10 0
5 ,, for digging the cacao seedlings 2 50
156 ,, for transplanting and transporting 7 50
140 ,, six years weeding o . 70 0
186 ,, for replacing and pruning trees ... 68 o
Cost of the land . -~ 1 0
Consequently there is a cost of - 191 50

for 750 trees. The expense of collecting, drying, and eacking
the seed is from 3 to 5 dol. per carga of 60 lbs.

Thus 750 trees will” produce the planter 75 cargas (4,500
Ibs.) the price of which is from 20 dol. to 22 dol. per carm
at the plantation. Deducting the cost of curing, he will bave
a net annual profit of more than 1,225 dol.,, besides the pro-
duct obtained from corn, bananas, and vanilla raised as side
crops, and bees, )

The Mezican Rubber. P

The rubber tree (Castilloa elastica of Cervantes, O](ﬁ
of the Aztecs, hule of the Spaniards) is indigenous in
and is found growing wild along both coasts, below 22 de(
North latitude, from sea-level to altitndes running from 1]’
to 1,500 feet, and principally by the river meadows.
region most favourahle for the growth of this important §
rarely cultivated tree are: the plains of Pochutla, Oax
between the Pacific Ocean and the base of the Sierra M
Cordillera, and also along the banks of the Copalita Riv.
in Soconusco, Chiapas, helow the coffee belt. and in Pichunca!
and Mezcalapa along the great Grijalva River clear down
Tabasco ; in the Papalopana and Tuxtepec Valleys clear up,
the Rivers Tonto and Quiotepec, and the lands on the G|
side of the Isthmus, covering an extension of 1,100 squuf;
miles, where the tree is found in astonishing numbers throughf'
the forests that skirt the Coatzacoalcos, Uspanapa, Coacha.f
Chalchijapa, Del Corte, Chichihua, Malatengo, Sarabia, Jumua,
Jaltepec, San Juan, Trinidad and Colorado Rivers. ?

Few are the plantations of rubber existing in the Repub
the principal one is “ La Esmeralda,” in Juquila, Oazaca, whif
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has over 200,000 trees 8 years old, and the next is a plantation
in the bacienda * Dofia Felipa Ortiz,” in Pichucalco, Chiapas,
consisting of 10,000 trees ; years old.

The hule tree belongs to the Urticacese, grows from 45
to 50 feet high, and has branches only at its upper section ;
has smooth yellow bark, its leaves are 6 to 10 inches long,
oval, oblong, entire, thick, smooth, bright green, and glossy
above. The umbrella-like form of the tree, which covers 10 feet
square, is often seen among the mamey-zapote, striving to free
itself, and rising majestically over the neighbouring trees. Tbe
tree is a hardy one, nothing affects it, not even paruasites or
apimals, There are eight kinds of rubber tree that grow wild
in the country, but the kind known under the name of
(Castilloa elastica) is the most important and the best, as it
is very much sought for its sap and for propagation; an
example may be seen in the botanical garden of the prepara-
tory school in this city.

The best soil for rubber cultivation is a deep, rich loam,
such as is found along the alluvial banks of the above-men-
tioned rivers, and in the plains between the sea and the foot
of the hills of the coast ranges.

Rubber is essentially a tropical tree ; hence it requires a
hot and moist cli:cate. The temperature most adapted for its
vigorous growth is about 86° Fabr., and the rainfall should
be at least 60 to 70 inches per annum, however, salt air
does not hurt it. A plot in the vicinity where natural trees
are in abundance should be preferred for starting a planta-
tion. Generally under favourable conditions the tree will
there will grow faster, thicker, and consequently produce quicker
results and a larger amount of juice.

In most cases the trees are found in the above places in
sizes from seedlings to 18 and 36 inches in diameter. The
tree propagates itself from the seed which drops from the
;tm, in the months of May and June, to the ground, and
there watered and nurtured by the warm rains, which soon
Relow, the young plant some time after comes up to take
8 place, amongst the varied tropical life.

If the land set aside for the plantation is covered with
pes, these mast be felled and the undergrowth cleared only
; l'.. ere the young trees are to be planted, providing no side
Banting is to be made. This work must be performed in
fe months of March and April, and immediately after, corn
{Would be sown in the open spaces 15 inches apart. This
peration is simply done by making a hole in the ground,
opping in a few grains, and covering over with the foot.
Mhould the planter wish to adopt the most economic system,
Jhd thereby obtain the greatest return for the money invest-
M|, it would be advisable for him to plant besides corg
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cotton, bananas, and coffee. But the attempt to plant Mochs
coffee must not be made in elevations less than 1,000 feet
above sea-level, neither on plains, nor where the temperature
exceeds 85° Fahr.

In the latter case the acreage to be planted must be
stubbed and the under brush forked in, or burnt before
sowing the corn; then line and stake the plot in rows 15
feet apart. Peons who are posted in this kind of work,
especially in coffee planting, have a long cord of rope (24
to 36 varas in’ length) on which they mark tbe divisions
with inks made from dye-woods of the forests in these sec-
tions ; the cord is held by two men, and another one marks
the holes with his garrocha, leaving a stake in the excavated
place every 15 feet in the row. This rule of setting the
trees at such distance would ensure larger size and a greater
flow of rubber-making fluid. As to shade, if the young plants
have been taken i{rom woods under shelter, then mnataral
trees must be left on the plot before clearing to protect them
from the strong rays of the sun until they are 10 or 12 feet
high and have a prosperous appearance.

This must not be overlooked, as the plant will suffer a
reat deal from transplanting, even when that operation is
one under the best circumstances. But if the young plants

are obtained from unsheltered places, or from a nursery
estabiished in an open space, they having grown stronger and
stouter will require no shelter, and will flourish more rapidly
and vigorously than if they had shade.

If the seedlings or cuttings can be obtained within a few
miles from a plot, it is advisable even to pay 2 dol. 50 c.| per
100 rather than to wait 12 months for the seed to growy in
the nursery. When the place, where the supply of ycqhuog
plants or cuttings is to be had is too distant, the expensio of
transportation would be enormous, and they would sufferd to
such an extent as to render them unfit and risky for tr
planting ; the only practical method in that case is to stak
nursery. For this purpose a rich sandy loam should \
selected. Beds are made 6 feet wide by 15 to 20 feet
length, leaving a walk 2 or 3 feet wide. The seeds are soy
8 1uches apart in rows 10 inches distant one from anoth
This operation is done in the beginning of June or a few d
atter the rains have started, and by merely marking tf
ground, about an inch deep, with a stick, dropping the se
in and covering it with vegetable mould.

In 12 months the seedlings are about 24 inches high a{

'-w

ready for transplanting. All weeds and grass must be cai
fully removed with the hand from the bed as they appear a
the earth watered when it seems dry, which is best done \
the afternoon.

1
E
\
I

i
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In the latter part of May or in the first days of June, when
the rainy season commences, the seedlings, young plants, or
cuttings are transplanted in the cleared plot between the corn
and cotton, 15 feet each way. In removing the seedling or
young plant as much of the original soil should be left attached
to it, in accordance with the system known as “ pilon.” The
earth must be opened sufficiently to place the plant at the
same depth as in the seed bed, and then press down the earth
with a spade so as not to leave any hollows around the tree.
The plot planted with rubber trees should be inspected every
now and then in order to know how they are progressing,
and to replace the plants that have withered and died. In
July or August it will be necessary to clean the corn, weed
the plot, and after harvesting the corn, banana suckers (hijos)
can be planted 7 feet apart between the rubber rows.

In Chiapas and Tabasco, cacao trees are set a few feet
from the 2 or 3 year old rubber trees, the latter acting as
thade for the former, in lien of the regular madre protector or
sbade tree. Vanilla trees can be attached to the cacao tree,
and by that means, after the lapse of 6 or 7 years, the planter
has three or four different crops to harvest. Furthermore,
bees could be raised on the place which would act as a medium
to fertilise the vanilla flowers and give a baudsome profit
from honey and beeswax. Again, should the proprietor not
want any side planting, cattle, which bring a goof income in

sections, may be permitted to graze on the land as soon as
the young trees are well rooted and bave grown over 20 feet high.
After going through the work of transplanting, the only care
in the caluivation of the tree, thereafter, is that of keeping the
ground free from all weeds and the rank vegetation of the tropics.

As to the expense and cost, the preparation and cultiva-
tion of an acre for 5 years, when a tree is ready for produc-
tion, will require the services of a labourer working 51 days,
or its equivalent of 51 lnbourers each working one day. The
work consists of clearing the ‘ground, so as to render it fit for
general crops requiring 26 days; collecting the seedlings or
catting 193 trees, 1§ days ; planting same, 24 days; hoeing
ad siaking 2 days; sowing corn, 1} days; harvesting
wme 1§ day; planting banana suckers, 2§ days establish-
g nursery, 1 day ; and 5 years’ cultivation, weeding, &e., 12
ys. Estimating each day’s labour at 50 c, it is seen that
3 trees on an acre of ground will bave cost the planter at
time they are ready for planting less than 12 c. a piece.
a plantation of 100,000 trees is wanted, 517 to 529 acres
5 caballerias of land will be required, and the total cost
the end of 5 years, exclusive of the first cost of the land,
ill be 12,000 dol. The wild land will cost from 1 dol. 50a.
2 doL per acre in small tracts; supposing that the §
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caballerias of land cost 1,200 dol.. including the expense of
drawing up documents, stamps, and recording ; administration
for 5 years, 5,000 dol.; gathering of the crop will be about §
c. per tree or 5,000 dol. for 100,000 trees ; gathering of banana bun-
ches from § to 1 c. per piece ; collecting, drying, and sacking
the cacao, ¥} c. per lb.; collecting and curing vanilla beans)
dol. per 1,000 pods; hence the total expense for the rubber
plantation of 100,000 trees will not exceed 25,000 dol. Mexican
currency.

Regarding the work of extracting the rubber, one man
will tap from 20 to 25 trees per day if the operation is per-
formed carefully and methodically. In most places the tap-
ping is done in the month of May and sometimes again
October, but it is not advisable to repeat the operation ss
often as that. The process genmerally consists of making two
or three incisions in the lower part of the trunk of the tree
and collecting the sap that flows from them in clay vessels
laced next to the trunk. Others make a spiral cup from 6
eet above the ground down the trunk of the tree, collect a
portion of tha juice at the bottom and the rest is allowed to
dry in the concavity of the incision and later on is taken off
The best and most advisable system is to make low incisions.

The process can be repeated every year for 25 years or
more, especially if the wound is covered with wax or clay
after the flow of the sap has ceased. When there is a large
quastity of milk gathered, it is dumped into a barrel having
a faucet, and a solution of 5 ozs. of chloride or sub-carbonate
of sodium in sufficient water to cover the whole mass, which
is agitated with a stick every now and then. After the lapse
of 24 to 36 hours the water is allowed to run out through the
faucet, this operation of washing is done uniil the rubber be-
comes white.

About 44 per cent. of rubber remains, from the orig'm.l
amount of milk, after the water and other matters have bt:

eliminated by evaporation.

Trees planted on lands having the soil, climate, and ele
tion adapted for the calture will produce from 5 to 6 lbs. wf

juice on the first year that thay are tapped, which amount
_ equivalent to 2-4 lbs. of pure rubber. )

This product will be gradually increased every year fi
the next 4 or 5 years, and sell for 50 c., per lb. on the pla}
tation. Thus 240,000 lbs., the yield of 100,000 trees at t
first year’s harvest, will bring the planter 120,000 dol. besid
the product obtained from the corn, vanilla, bees, cacao, a
bananas raised from side planting. The net profit on the it
vestment, after deducting the eatire cost of the land and a
expenses up to the first year of harvesting, will be 95,000 dolla
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and each of the succeeding harvests for 25 or B0 years will
bring a steady income of over 100,000 dol.

VI-EXTRAOTS, NOTES AND QUERRIES,
Experimental Morphology.*

In looking at the progress which has bsen made in the study
of plant morpbologv, I have been as mach impressed with the
different attitndes of mind toward the subject during the past 150
years as by the advance which has taken place in methods of study,
as well as the important acquisitions to botanical science. These
different view points have coincided to some extent with distinct
periods of time. What Sachs in his “History of Botany” calls “the
new morphology *’ was ushered in near the middle of the present
century bv Von Mohl's researches in anatomv, bv Naegeli’s
investigations of*the cell. and Schleiden’s history of the development
of the flower. The leading idea in the study of morphology during
this period was the inductive method for the purpose of discerning
fandamental princirles and laws, not simply the establishment of
individual facts, which was especially characteristic of the earlier
period when the dogma of the consrancy of species prevailed.

The work of the * herhalists” had naved the way for the
more logical stadv of plant members, hy increasing a knowledge
of species, though their work speedilv degenerated into mere
collections of material and tabulations of species with inadequate
descriptions. Later, the advocates of metamorphosis and spiral
growth had given an impetus more to the study of nature, though
dilated with much poetry and too largely suhservient to the
imagination, and to pre-conceived or idealistic notions,

But it was reserved for Hoffmeister (1859), whose work
followe] within three decades of the beginning of this period, to
add to the induntive method of research, as now laid down, the
comparative method ; and extending his researches down into the
Pteridonhyta and Brvophvta, he not only established for these
groups facts in sexualitv which Camerarius and Robert Brown had
done for the Spermatophyta. but he did it in a far superior manner.
He thas laid the foundation for our present conceptions of the
comrarative morphology of plants. Naegeli’s investigations of
thecell had emprhasized the importance of its studv in develop-

t. and now the relation of cell growth to the form of plant
bers was carried to a hich degree, and it was shown how
ndent the form of the plant was on the growth of the apical
in the Pteridophvta and Bryophyta, though later researches
e modified this view ; and how necessary a knowledge of the

® Address delivered hefore section G. !Botany) of the American Association
the Advancement of Science at Drrmuit, by Pros G, F. Arxissoy,
ted from Nglure,
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sequence of cell division was to an understanding of homologies
and relationships. Thus in developmental and comparative studies,
morphology has been placed on a broader and more natural basis,
and the homologies and relationships of organs between the lower
and higher plunts are better understood.

But the growth of comparative morphology has been accom-
panied by the interpretation of structures asually from a teleologi-
cal standpoint, and in many cases with the innate propensity of
the mind to look at nature in the light of the old idealistic
theories of metamorphosis.

I wish now to inquire if we have not recently entered upon a
new period in our study of comparative morphology. There are
many important questions which comparative studies of develop-
ment under natural or normal conditions alone, cannot afford a
sufficient number of data. We are constantly confronted with the
problems of the interpretation of structure and form, not only as
to how it stands in relation to structures in other plants, which we
deal with in comparative morphology, but the meaning of the
structure or form itself, and in relation to the other structures of
the organism, in relation to the environment, and in relation to
the past. This must be met by an inquiry on our part as to why
the s‘ructure or form is what it is, and what are the conditions
which influence it. This we are accustomed to do by experiment,
and it begins to appear that our final judgments upon many ques-
tions of morphology, especial'y those which relate to variation,
homology, &c., must be formed after the evidence is obtained in
this higher trial court, that of ewxnerimental morphology. While
experimental morphologv as a designation of one branch of re-
search in plants, or asa distinct and important field of study, is
not yet fully taken cognisance of by botanists, we have only to
consult our recent literature to find evidence that this great and
little-explored field has already been entered upon.

Experimental methods of research in the study of plants have
been in vogue for some time, but chiefly by plant physiologists
and largely from the standpoint of the physical and chemical
activities of the plant, as well as those phases of nutrition and
irritability, and of histrologic structure, which relate largely to the
life processes of the plant, and in which the physiologisiinthere-
fore mainly interested. In recent years there has been a temy
in physiological research to limit the special scope of these
tigations to those subjects of a physical and chemical nature.
the same time the study of the structure and behaviour of proto-
plasm is coming to be regarded as a morphological one, and yhile
experimental methods of research applied to the morphologly of
protoplasm and the cell is comparatively new, there is alreac
considerable literature on the subject even upon the side of pljant
organisms. While certain of the phenomena of irritability agnd
growth are closely related to the physics of plant life, they
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essentially morphologic ; and it is here especially that we have a
voluminous literature based strictly on the inductions gained by
experimentation, and for which we have chiefly to thank the
physiologist.

If we were to write the full history of experimental morphol-
ogy in its broadest aspect, we could not omit these important
experimental researches on the lower plants in determining the
ontogeny of polymorphic species of alge and fungi which were
so ably begun by DeBary, Tulasne, Pringsheim, and others, and
carried on by a host of European and American botanists. The
tone which these investigations gave to taxonomic botany has
been felt in the study of the higher plants, by using to some extent
the opportunities at botanic gardens where plants of a group may be
grown uader similar conditions for comparison, and in the estab-
lishment of alpine, subalpine and tropical stations for the purpose
of studying the influence of climate on the form and variations
of plants, and in studying the effect of varying external conditions.

While experimental morphology in its broadest sense also
includes in its domain cellular morphology, and the changes
resolting from the directive or taxic forces acccomanying growth, it
is not these phases of morphology with which I wish to deal here.

The question is rather that of experimental morphology as
applied to the interpretation of the modes of progress followed
by members and organs in attaining their morphologioc individ-
uality, in the tracing of homologies, in the relation of members
associated by antagonistic or correlative forces, the dependence of
diversity of function in homologous members on external and
interual forces, as well as the causes which determine the character
of certain paternal or maternal structures. I shall deal more
especially with the experimental evidence touching the relation of
the members of the plant which has been represented under the
concept of the leaf, as expressed in the metamorphosis theory of
the idealistic morphology. The poetry and mystery of the plant
world, which was so beautifully set forth in the writings of Goethe
and A. Braun, are interesting and entrancing, and poetic com-
munication with Nature is elevating to our ethical and spiritual
natores. But fancy or poetry cannot guide us safely to the court
of inquiry. We must sometimes lay these instincts aside and
deal with Nature in a cold, experimental, calculating spirit.

The beginnings of experimental morphology were made about
one century ago, when Knight, celebrated also for the impulse
which he gave to experimental physiology, performed some very
simple experiments on the potato plant. The underground shoots
and tubers had been called roots until Hunter pointed out the fact
that they were similar to stems. Knight tested the matter by
experiment, and demonstrated that the tubers and underground
stems could be made to grow into aerial leafy shoots. This he
regarded as indicating a8 compensation of growth, and he thought,

4
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further, that a compensation of growth could be shown to exist
between the production of tubers and flowers on the potato plant.
He reasoned that by the prevention of the development of tbe
tubers the plant might be made to bloom. An early sort of potato
was selected, one which rarely or never set flowers, and the shoots
were potted with the earth well heaped up into a mound around
the end of the shoot, When growth was well started, the soil was
washed away from the shoot and the ‘upper part of the roots. The
tubers were prevented from growing, and numbers of flowers were
formed. This result he also looked upon as indicating a compen-
sation af growth between the flowers and tubers,

While we recognise Knight’s experiments as of great impor-
tance, yet he erred in his interpretation of the results of this sup-
posed correlation between the tubers and flowers, as Voehting
(1887, 1895) has shown. By repeating Knight’s experiment, and
also by growing shoots so that tubers would be prevented from
developing, while at the same time the roots would be protected,
flowers were obtained in the first case, while they were not not in
the second ; so that the compensation of growth, or correlation of
growth, here exists between the vegetative portion of the plant
and the flowers, instead of between the profuction of tubers and
and flowers, as Knight supposed.

The theory of metamorphosis as expressed by Goethe and A.
Braun, and applied to the leaf, regarded the leaf as a concept or
tdea. As Goebel poiats out, Braun did not look upon any
one form as the typical one, which through transformation had
developed the various leaf forms; but each one represented a
wave in the march of the successive billows of a metanorphosis,
the shoot manifesting successive repetitions or renewals of
growth each season, presenting in order the * niederblitter,
laubbliitter, hochbliittar, kelchbliitter, blumenbliitter, staubblitter
fruchtblitter.” Though it had been since suggested from time
to time, as Goebel remarks, that the foliage leaf must be regarded
as the original one from which all the other forms had arisen (at
that time Goebel did not think this the correct view). No re-

-search, he says, had been carried on, not even in a single case, to
determine this point. Goebel plainly showed, in the case of
Prunus Padus, that axillary buds, which under normal conditions
were formed one year with several bud scales, could be made
by artificial treatment to develop during the first year. This he
accomplished by removing all the leaves from small trees in April,
and in some cases also cutting away the terminal shoot. ln these
cases the axillary shoots, in:tead of developing buds which re-
mained dormant for one year, as in normal cases, at once began
to grow and developed well-formed shoots. Instead of the usual
number of bad scales, there were first two stipule-like outgrowths,
and then fnlly expanded leaves were formed ; so that in this case,
he says, the metamorphosis of the leaf to bud scales was prevented
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For this relation of bud scales to foliage leaves, Goebel proposed
the term * correlation of growth.” In the case of Vicia faba,
removal of the lamina of the leaf of seedlings, when it was very
young, caunsed the stipules to attain a large size, and to perform
the function of the assimilating leaf. He points out that experi-
mentation aids us in interpreting certain morphological phenomena
which otherwise might remain obscure. He cites the occasional
occurence ( “‘ Moquin-Tandon ™) in the open of enlarged stipules
of this plant, whic%x his experiment aids in interpreting. In the
case of Lathyrus aphaca, the stipules are large and leaf-like, while
the part which corresponds to the lamina of the leaf is in the form
of a tendril, the correlation process here having brought about the
enlargement of the stipules as the lamina of the leaf became adapt-
ed to another- function. Kronfeld repeated some of Goebel’s
experiments, obtaining the same results, and extended them to
other plants (Pyrus Malus and Pisum sativum), whiie negative
results attended some other experiments. Hildebrand, in some
experiments on seedlings and cuttings, found that external
influences affected the leaves, and in some cases, where the cotyle-
dons were cut, foliage leaves appeared in place of the usual {ud
scales. In Ouzalis rubella, removal of the foliage leaf, which
appears after the cotyledons, caused the first of the bulb scales,
which norrmally appeur following the foliage leaf, to expand into a
foliage leat.

In soine experimeats on the influence of light on the form of
the leaves, Goebel bas obtained some interesting results. Plants
of Campanula rotundifolia were used. In this species the lower
leaves are petioled and possess broadly-expanded, hLeart-shaped
laming, while the upper leaves are narrow and sessile, with in-
tergrading forms. Plants in different stages of growth were placed
in a poorly lighted room. Young plants which had only the
round leaves, under these counditions continued to develop only
this form of leaf, while older plants which had both kinds of leaves
when the experiment was started, now developed on the new
growth of the shoot the round-leaved form. In the case of plants
ou which the flower shoot had already developed, side shoots with
the round leaves were formed.

Excluding the possibility of other conditions having an influence
here, the changes in the leaves have been shown to be due to a
varying inten:ity of light. The situation of the plants in the open
favour this view, since the leaves near the ground in these places
are pot so well lighted asthe leaves higher up on the stem. In
tiris case the effect of dumpne:s is not taken into account by the
experimenter, and since dampness does have an influence on the
size of the leaf, it would seem that it might be at least one of the
factors here. An attempt was now made to prevent the develop-
ment of the round leaves on the young seedlings. For this pur-
pose the plants were kept under the influence of strong and
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continuous lighting. The round leaves were nevertheless developed
in the early stage, an indication that this form of the leaf on the
seedling has become fixed and is hereditary.

Having found that enclosing the larger cotyledon of strepto-
carpus in a plaster cast so as to check the growth, the smaller and
usually fugacious one grew to the size of the large one, provided
the experiment was started before the small one was too old. Am-
putation of the large cotyledon gave-the same resulis,

Other experimenters have directed their attention to the effect
of light and gravity on the arrangement of the leaves on the stem,
as well as to the effect of light on the length of the petiole and
breadth of the lamina. Among these may be mentioned the work
of Weisse, Rosenvinge, and others.

Goebel has shown experimentally that dampness is also one of
th: external influences which can change the charactsr of xero-
phyllous leaves. A New Zenland species of Veronica of xerophyl-
lous habit and scaly appressed leaves, in the seedling stage has
spreading leaves with a broad lamina. Older plants can be forced
into this condition in which the leaves are expanded, by growing
them in a moist vessel. Again, Askehasy and others have shown
that dempness or dryness has an important influence in determin-
ing the character of the leaves.

The results of the experiments in showing the relation of the
leaf to the bud scales, Goebel regards as evidence that the foliage
leaf is the originul form of the two, and that the bud scale is a
modification of it,

Treub conducted some interesting experiments for the purpose
of determining the homology of the pappus of the Compositz.

Gall-insects were employed to stimulate the pappus of Hiera-
cium umbellatum, and it was made to grow into a normal calyx
with five lobes. A recent letter from Prof. Teub states that he
later repeated these experiments with other species of Composits
with like results, but the work was not published. Key found, in
seedlings and cuttings which he experimented with, that while
there was still stored food available for the roots and shoots, there
was little if any dependence of one upon the other. Hering comes
to somewhat different conclusions as a result of his experiments,
finding that in some cases there was a slight increase of growth,
while in others growth of the one was reciprocally retarded when
the other was checked in development. Numerous cases of
horticultural practice in pollination of fruits shows that the form
aad size of the fruit, and of the adjacent parts, as well as the
longer or shorter period of existence of the floral envelopes, can be
influenced by pollination.

Tha investizations carried on by Klebs in the conjugation of
Spirogvra suggest how experimentation of this kind may be utilis-
ed to determine questions which in special cases cannot be arrived
at easily by direct investigation. If threads of Spirogyra varians



—— e —— ——

~

BXPERIMENTAL MORPHOLOGY. 29

which are ready for conjugation are brought into a 0'5 per cent.
solution of agar-agar, in such a way that nearly parallel threads
lie at a varying distance in their windings, where they are within
certain limits, the conjugation tubes are developed and the zygos-
pores are formed. But where the threads lie at too great a dis-
tance for the influences to be exerted, the cells remain sterile, and
no conjugation tubes are developed. If now these threads be
brought into a nutrient solution, the cells which were compelled
to remain sterile grow and develop into new threads, {.e., they take
on the vegetative, thongh they are fully prepared for the sexual
function.  Strasburger has pointed out that this may be taken as
excluding the possibility of there being a reducing division ot the
chromosomes during the mataring of the sexual cells, a process
which takes place in animals, and that the behaviour of Spirogyra
in this respect agrees with what is known to take place in the
higher plants, viz. that the reduction process is not one which is
concerned in the maturity of the gametes. The same could be
said of Polynhagus, in which Nowakowski found that before the
zygospore was completely formed the protoplasm moved out and
formeJ a new sporangium.

In Protosiphon botryoides, Klebs was also able to compel the
parthenogenetic development of the motile gametes, and the same
thing was observed in the case of the gametes of Ulothriz. If we
are justified in interpreting this phenomenon as Strasburger sug-
gests, the evidence which Raciborski gives as a result of his ex-
periments with Basidiobolus ranarum wonld support the idea that
there is no reducing division in the chromosomes before the form-
ation of the nuclei of the gametes. Raciborski found that the young
zygospores of this species. in old nutrient medium where the fusion
of the plasma contents had taken place, but before the nuclei had
fused. if they were placed in a fresh nutrient medium the fusion of
the nnclei was prevented, and vegetative growth took place, form-
ing a hypha which possessed two nuclei—the paternal one and
the maternal one. Raciborski interprets Eidam’s study of the
nuclear division prior to the copulation of the gametes as showing
that the reducing division takes place here as in the maturation
of the sexual cells of animals and looks upon the premature ger-
mination of the zycospore as showing that a paternal and maternal
nucleus possesses the full peculiarities of a normal vegelative one.
However, we are not justified in claiming a reducing division for
the nuclei preceding the formation of the gametes in Basidioholus
from the work of Eidam. since he was not able to obtain sufficient-
lv clear figures of the division to determine definitely how many
divisions took place, to say nothing of the lack of definite informa-
tion as to the number of cbromosomes. Fairchild has recently
studied more carefully the nuclear division, but, on account of the
large number of the chromosomes, was not able to determine
whether a reduction takes place. He points out, as others have
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done, the similarity in the process of the formation of the conju-
gating cells of Basidiobolus and Mougeotia among the Mesocar-
pem, and to these there might be added the case of Sirogonium
in which the paternal cell just prior to copulation undergoes
division. The division of the copulation cells in Basidiobolus Mou-
gentia, Sirogonium, &c, suggest at least some sort of preparatory
act ; but whether this is for the parpose of a quantitative reduction
of the kinoplasm, as Strasburger thinks sometimes takes place,
or is a real redaction in the number of the chromosomes, must be
determined by further study, so that the bearings of these experi-
ments on the question of a reducing division must for the time be
held in reserve.

One of the very interesting fields for experimental investigation
is that upon the correlation processes which govern morphology
of the sporophylls (stamens and pistils) of the Spermatophyta.
One of the controlling influences seems to be that of nutrition, and
in this respect there is some comparison to be made with the
correlative processes which govern the determination of sex in
plants. Among the ferns and some others of the Pteridophyta a
number of exjeriments have been carried on by Prantl, Bauke,
Heim, Buchtien and others to determine the conditions which
influence the development of antheridia and archegonia. Prantl
found that on the prothallia of the ferns grown in solutions lacking
nitrogen there was no meristem, and consequently no archegonia,
while antheridia were developed; but if the prothallia were
changed to solution containing nitrogen, meristem and archegonia
were developed. All the experiments agree in respect to nutrition;
with scanty nutrition antheridia only were developed, while with
abundant nutriment archegonia were also developed. Heim
studied the influence of light, and found that fern prothallia grow
best with light of 20 to 25 per cent. Exclusion of the ultra-violet
rays does not affect the development of the sexual organs. He
argues from this that the ultra-violet rays are not concerned in
the elaboration of the material for flower production, as Sachs has
suggested. In yellow light the prothallia grew little in breadth;
they also grew upward, so that few of the rhizoids could reach the
substratum. Antheridia were here very numerous. After seven
months these prothallia were changed to normal light and in four
months afterwards archegonia were developed. .

Among the algm Klebs has experimented especially with
Vaucheria, such species as V. repens and V. ornithocephala, where
the antheridia and oogonia are developed near each other on the
same thread. With weak light, especially artificial light, the
oogonitm begins first to degenerate. He never succeeded in sup-
pressing the antheridia and at the same time to produce oogonia.

High temperature, low air pressure or weak light, tend to
suppress the oogonia, and at the same time the antheridia may
increase 80 that the number in a group is quite large, while the
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oogoninom degenerates or develops vegetatively. Klebs con-
cludes from his experiments that the causes which lie at the bottom
of the origin of sex in Vaucheria, as in other organisms, are
shrouded in the deepest mystery.

In the higher plants a number of experiments have been
carried on for the purpose of learning the conditions which govern
the production of staminate and pistillate flowers, or in other words
the two kinds of sporophylls. I'rom numerous empirical observa-
tions on dicecious Spermatophyta, the inference has generally been

" drawn that nutrition bears an important relation to the develop-
ment of the staminate and pistillate flowers ; that scanty nutrition
produces a preponderance of staminate plants, while an abundance
of nutrition produces a preponderance of pistillate plants. For a
period covering three decades several investigators have dealt with
this question experimentally, notably K. Muller, Haberlandt and
Hoffmann. These experiments in general give some support to
the inferences from observation, yet the results indicate that other
influences are also at work, for the ratios of preponderance either
way are not large enough to argue for this influence alone. In a
majority of cases thick sowings, which in reality correspond to
scanty nautrition, tend to produce staminate plants; while thin
sowings tend to produce pistillate plants. In the case of the hemp
(Cannabis sativa), Hoffmann found that these conditions had prac-
tically no influence. He suggests that the character of each may
have been fixed during the development of the seed, or even that
it maly be due to late or early fecundation.

n moncecious plants it has often been observed that pistillate
flowers change to staminate ones and ‘vice versd, and in dicecious
plaats pistillate ones sometimes are observed to change to staminate
ones (the hemp for example, see Nagel, 1879). K. Muller states
that by scanty nutrition the pistillate flowers of Zea Mays can be
reduced to staminate ones.

Among the pines what are called androgynous cones have in
some instances been observed. In Pinus rigida and P. Thunbergit,
for example, they occur (Masters). Natsuda has described in the
case " of Pinus densiflora of Japan, pistillate and androgynous
flowers which developed in place of the staminate flowers, and con-
versely staminate and androgynous flowers in place of pistillate
ones. Fujii has observed that where the pistillate or androgynous
flowers of Pinus densiflora occur in place of the staminate ones,
they are usvally limited to the long shoots which are developed
from the short ones of the previous year. The proximity of those
transformed short shoots (Kurztrieb) to injuries of the long ones,
suggested that the cutting away of the long ones might induce the
short ones to develop into long ones, and the flowers which were
in the position for staminate ones to becomes pistillate.

Fujii says, “In fact, the injuries producing such effects are
frequently given by Japanese gardeners to the shoots of the year.
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of Pinus densiflora in their operations of annual pollarding. But
the ‘ Langtrieb’ which is transformed from a * Kurztrieb’ of
the last year does not necessarily bear female or hermaphrodite
flowers in the positions of male flowers.” To determine the
influence of pollarding of the shoots he carried on experiments on
this pine in the spring of 1895. He pollarded the shoots, so that,
as he terms it, to induce the nourishment to be employed in the
development of the flowers and short shoots near the seat of injury.
In other cases one or two shoots were preserved while all the
adjacent shoots of last year’s growth at the top of the branch were
removed, and, further, both of these processes were combined.
Out of the forty-five branches experimented on, and on which
there were no signs of previous injury, there were nine pistillate
or androgynous flowers in place of staminate ones, in twenty-one
branches with signs of previous injury, five were transformed,
while in 2,283 not experimented on, and with no signs of previous
injury, only seven were transformed. Such abnormal flowers,
then, are due largely to the injuries upon the adjacent shoots, and
Fujii thinks, largely to the increased amount of nourishment which
is conveyed to them as a result of this.

Fromn the experiments thus far conducted upon the deter-
mination of sex in plants or upon the determination of staminate
or pistillate members of the flower, nutrition has at least some
influence in building up the nourishing tissue for the two different
organs or members. This can in part be explained on the ground
that antheridia and staminate members of the plant are more or
less short-lived in comparison with tne archegonia and pistillate
members, the latter requiring more bulk of tissue toserve the
purpose of protection and nourishment to the egg and embryo.
It is thus evident that while some progress has been made in the
study of this question, we are far from a solution of it. Experi-
ment has proceeded largely from a single standpoint, wviz., that of
the influence of nutrition. Other factors should be taken into
consideration, for there are evidently other external influences
and internal forces which play an important réle, as well as
certain correlation processes perhaps connected with the osmotic
activities of the cell sap.

The relation of the parts of the flower to the foliage leaves
is a subject which has from time to time called forth discussion.
That they are but modifications of the foliage leaf, or constituents
of the leaf concept, is the contention of the metamorphosis theory,
and that the so called sporophylls are modified foliage leaves is
accepted with little hesitation by rearly all hotanists, though it
would be very difficult, it seems to me, for any one to present
any very strong argument from a phylogenetic standpoint in
favour of the foliage leaf being the primary form in its evolu-
tion on the sporophyte and that the sporophyll is a modern
adaptation of the foliage leaf. Numerous cases are known of
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intermediate forms between sporophylls and foliage leaves both
in the Spermatophyta and Pteridopgyta. These are sometimes
regarded as showing reversion, or indicating atavism, or in the
case of some of the ferns, as being contracted and partially
fertile conditions of the foliage leaf. There has been a great
deal of speculation regarding these interesting abnormal forms,
but very little experimentation to determine the causes or con-
ditions which fovern the processes.

In 1894 I succeeded in producing a large series of these
intermediate forms in the sensitive fern (Onoclea sensibilis). The
experiments were carried on at the time for the especial purpose
of determining whether in this species the partially developed
sporophyll could be made to change to a foliage leaf, and yet

ssess characters which would 1dentify it as a transformed
sporophyll. The experiments were carried on where there
were a large number of the fern plants. When the first foliage
leaves were about 25 cm. high, they were cut away (about the
middle of May). The second crop of foliage leaves was also cut
away when they were about the same height during the month of
June. During July, at the time that the uninjured ferns were
developing the normal sporophylls, those which were experimented
upon presented a large series of gradations between the normal
sporophyll and fully expanded foliage leaves. Among these examples
there are all intermediate stages from sporophylls which show very
slight expansions of the distal portion of the sporoghyl], and the
distal portions of the pinne, until we reach forms which it is very
diﬂicn})t.oto distinguish from the normal foliage leaf. Accompany-
ing these changes are all stages in the sterilisation of the spor-
angia (and the formation of prothalloid growths), on the more
broadly expanded sporophylls there being only faint evidences of
the indusia.

The following year (i895) similar experiments were carried
on with the ostrich fern (Onoclea struthiopteris), and similar
results were obtained. At the time that these experiments were
conducted, I was unaware of the experiments performed by Goebel
on the ostrich fern. The results he reached were the same ; the
sporophyll was more or less completely transformed to a foliage
leaf. oebel regards this as the result of the correlation process,
and looks upon it as indicating that the sporophyll is a transformed
foliage leat, and that the experiment proves the reality here of
the modification which was suggestecf in the theory of meta-
morphosis, and thus the foliage leaf is looked ugon by him as
the primary form. Another interpretation has been given to
those results, viz. that they strengthen the view that the
sporophyll, from a phylogenetic standpoint, is primary, while
the foliage leaf is secondary. What one interprets as a reversion,
another regards as indicating a mode of progress in the sterilisa-
tion of potentiality, sporogenous tissue, and its conversion inte

0
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assimilatory tissue. Itis perhaps rather to be explained by the
adaptive equipoise of the correlative process existing between
the vegetative and fruiting portions of the plant which
is inherited from earlier times. Rather when spore-production
appears on the sporophyte could this process be looked upon
as a reversion to the primary office of the sporophyte, so that
in spore-production of the higher plants we may have a con-
stantly recurring reversion to a process which in the remote
past was the sole function of this phase of the plant. In this
way might be explained those cases where sporangia occur on
the normal foliage leaf of Botrychium, and some peculiar cases
which 1 have observed in Osmunda cinnamomea. In some of the
examples of this species it would appear that growth of the leaf
was marked by three different periods even after the fundament
was outlined ; the first, a vegetative ; second, a spore-producing ;
and third a vegetative again ; for the basal portions of the leaf
are_expanded, the middle portions spore-bearing, the passage into
the middle portions being gradual, so that many sporangia are on
margins of quite well-developed pinne. These gradations of the
basa% part of the leaf, and their relation to the expanded vegetative
basal portion, showing that the transition here has been from
partially formed foliage leaf to sporophyll after the fundament
was established, and later the increments of the vegetative part
from the middle towards the terminal portion, shown by the more
and more expanded condition of the lamina and decreasing sporan-
gia, indicate that vegetative forces are a%ain in the ascendency.
This suggests how unstable is the poise between the vegetative
leaf and sporophyll in structure and function in the case of this
species.
For two successive years I have endeavoured by experiment
to produce this transformation in Osmunda cinnamomea, but thus
far without sufficiently marked results. The stem of the plant is
stont, and this, together with the bases of the leaves closely over-
lapping, contain considerable amounts of stored nutriment which
make it difficult to produce the results by simplv cutting off the
foliage leaves. 'I'he fact that these transformations are known to
occur where fire has overspread the ground, and, as I have
observed, where the logging in the woods serioushy injured the
stools of the plant, it would seem that deeper-seated injuries than
the mere removal of foliage leaves would be required to produce
the transformation in this species. It may be that such injury
as results from fire or the severe crushing of the stools of the
plant would be sufficient to disturb the equilibrium which existed
at the time, that the action of the correlative forces is changed
thereby, and there would be a tendency for the partially developed
foliage leaves to form sporangia, then when growth has proceeded
for a time this balance is again changed. :
The theory that the foliage leaves of the sporophyte have been
derived by a process of sterilisation, and that the transformation of

— 1
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sporophylls to foliage leaves, in an individual, indicates the mode of
progressin this sterilisation, does not necessarily involve the idea that
the sporophyll of any of the ferns, as they now exist, was the primary
form of the leaf in that species ; and that by sterilisation, of
some of the sporophylls, the present dimorphic form of the leaves
was brought about. The process of the evolution of the leaf has
probably been a gradual one, and extends back to some ancestral
form now totally unknown. One might differ from Prof. Bower;
the examples selected by him to illustrate the course of progress
from a simple and slightly differentiated sporophyte to that ex-
hibited in the various groups of the Pteridophyta. Butit seems
to me that he is right in so far as his contention for the evolu-
tion of vegetative and assimilatory members of the sporophyte,
can be illustrated by a comparison of the different degrees of
complexity represented by it in different groups and, that this
illustrates the mode of progress, as he terms it, in the sterilisation,
of potential sporogenous tissue.

On this point it appears that Prof. Bower has been justly
oriticised. The forms selected to illustrate his theory were chosen
not to represent ancestral forms, or direct phylogenetic lines, but
solely for the purpose of illustrating the gradual transference of
sl;;ore-bearing tissue from a central to a peripheral position, and
the gradual eruption and separation of spore-bearing areas, with
the final sterilisation of some of these outgrowths.

To maintain that in phylogeny the sporophyllis a transformed
foliage leaf, would necessitate the predication of ancestral plants
with only foliage leaves, and that in the case of these plants the
vegetative condition of the sporophyte was the primary one, spore
production being a later developed function. Of the forms below
the Pteridophyta, so far as our present evidence goes, the sporo-
phyte originated through what Bower calls the gradual elaboration
of the zygote. All throughthe Bryophyta wherever a sporophyte
is developed, spore production constantly recurs in each cycle of the
development, and yet there is no indication of any foliage organs
on the sporophyte. The simplest forms of the sporophyte contain
no assimilatory tissue, but in the more complex forms assimilatory
tissue is developed to some extent, showing that the correlative
forces which formerly were so balanced as to confine the vegetative
growth to the gamophyte and fruiting to the sporophyte, are
later changing so that vegetative growth and assimilation are being
transferred to the sporophyte, while the latter still retains the
function of spore production, though postponed in the ontogeny
of the plant.

If we cannot accept some such theory for the origin of
sporophylls and foliage leaves by gradual changes in potential
sporogenous tissue, somewhat on the lines indicated by Bower,
it seems to me it would be necessary, as already suggested, to
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predicate an ancestral form for the Pteridophyta in which spors
prodaction was absent. That is, spore production in the sporo-
phyte of ancestral forms of the Pteridophyta may never have
existed in the early period of its evolution, and spore production
may have heen a later development. But this, judging from the
evidence which we have, is improbable, since the gametophyte
alone would then be concerned in transmitting hereditary
characters, unless the sporophyte through a long period developed
the gametophyte stage through apospory. Bower says, in taking
issue with Goebel's statement that the experiments on Onocles
prove the sporophyll to be a transformed foliage leaf : T assert
on the other hand, that this is not proved, and that a good case
could be made out for priority of the sporophyte ; in which event
the conclusion would need to be inverted, the foliage leaf would
be looked upon as a sterilised sporophyll. This would be perfectly
consistent with the correlation demonstrated by Prof. Goebel’s
‘experiments, as also with the intercalation of a vegetative phase
between the zygote and the production of spores.” In another
place he says: “To me whether we {ake such simple
cases as the Lycopods or the more complex case of the Filicine®
the sporangium is not a gift showered by a bountiful Providence
upon pre-existent foliage leaves : the sporangium, like other parts,
must be looked upon from the point of view of descent ; its pro-
duction in the individual or in the race may be deferred, owing
to the intercalation of a vegetative phase, as above explained :
while, in certain cases at least, we probably see in the foliage lesf
the result of the sterilisation of sporophylls. If this be so, much
may be then said in favour of the view that the appearance of
sporangia upon the later formed leaves of the individual is 8
reversion to a more ancient type rather than a metamorphosis of 8
progressive order.”

As I have endeavoured to point out in another place, if 8
disturbance of these correlative processes results in the trans-
ference of sporophyllary organs to vegetative ones on the sporo-
phyte, why should there not be a similar influence brought
to bear on the sporophyte, when the same function resides solely
in the gametophyte, and a disturbing element of this kind 1
introduced ? To me there are convicing grounds for believing that
this influence was a very potent—though not the only—one 1°
the early evolution of sporophytic assimilatory organs. BY
this I do not mean that in the Bryophyta, for example, injury
to the gametophyte would now produce distinct vegetative organs
on the sporophyte, which would tend to make it independent 0
the gametophyte. But that in the bryophyte-like ancestors of the
pteridopbytes an influence of this kind did actually take place:
appears to me reasonable.

“ In the gradual passage from an aquatic life, for which ?he
gametophyte was better suited, to 3 terrestrial existence for which
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it was unadapted, a disturbance of the correlative processes was
introduced. This would not only assist in the sterilisation of
some of the sporogenous tissue, which was taking place, but
there would also be a tendency to force this function on some
of the sterilised portions of the sporophyte, and to expand them
into organs better adapted to this office. As eruptions in the mass
of sporogenous tissue took place, and sporophylls were evolved,
this would be accompanied by the transference of the assimilatory
function of the gametophyte to some of these sporophylls.”

Because sporophytic vegetation is more suited to dry land
conditions than the gametophytic vegetation. it has come to be
the dominating feature of land areas. Because the sporophyte
in the Pteridophyta and Spermatophyta leads an independent
existence from the gametophyte, it must possess assimilatory tissue
of its own, and this is necessarily developed first in the ontogeny;
but it does not necessarily follow, therefore, that the foliage leaf
was the primary organ in the phylogeny of the sporophyte. The
provision for the development of a large number of spores in the
thallophytes, so that many may perish and still some remain to
prepetuate the race, is laid hold on by the bryophytes, where the
mass of spore-bearing cells increases and becomes more stable, for
purposes of the greatest importance. Instead of perishing, some
of the sporogenous tissue forms protecting envelopes, then sup-
porting and conducting tissue, and finally in the pteridophytes
and spermatophytes nutritive and assimilatory structures are
developed. Nature is prodigal in the production of initial ele-
mentary structures and organs. But while making abundant
provision for the life of the organism through the favoured few,
she has learned to turn an increasing number of the unfavoured
ones to good account. Acted upon by external agents and by
internal forces, and a changing environment, advance is made, step
by step. to higher, more stable, and prolonged periods.

While we have not yet solved any one of these problems, the
results of experimental morphology are sufficient to indicate the
great importance of the subject and the need of fuller data from
2 much larger number of plants. If thus far the results of ex-
periments have not been in all cases sufficient to overthrow the
previous notion entertained touching the subjects involved, they
at least show that there are good grounds for new thoughts and
new interpretations or for the amendment of the existing theories.
While there is not time for detailing even briefly another line of ex-
periment, viz. that upon leaf arrangement, I might simply call atten-
tion to the importance of the experiment conducted by Schumann
and Weisse from the standpoint of Schwendener’s mechanical
theory of leaf arrangement. Weisse shows that the validity of the
so-called theory of the spiral arrangement of the leaves on the axis
may be questioned, and that there are good grounds for the openin
of the discussion again. It seems to me, therefore, that the fina
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judgment upon eithor side of all these questions cannot now be
given. It is for the purpose of bringing fresh to the minds of the
working botanists the importance of the experimental method in
dealing with these problems of nature that this discussion is pre-
sented as a short contribution to the subject of experimental
morphology of plants.

British Woods and Forests.

The annual report of the office of Woods and Forests
has just been issued, and is more up to date than the aver-
age Blue Book of a Government Department. The Commis-
sioners have come to the conclusion that the system of forest
management which was in vogue in State woodlands, when
the object was to grow oak for the Royal Navy, is no long-
er applicable now that for some thirty years ships of war
have been built of steel backed by teak and other hard
foreign woods. Perhaps it is a little remarkable that the
present Commissioners, who are quite novi homines, at the
Office of Woods, should have been left to make this discovery,
Better late than never, however, and we heartily welcome
the appointment of Mr. Hill to see how the Governmet forests
can be made to pay a good profit. Mr. Hill has had great
experience in the eminently practical Forest Department of
India, and it is probable that he will be able to recommend
the intermixture of the oak woods with other sorts of timber.
The demand for all timber has so much improved of the last
eighteen months, that the Office of Woods show very satisfac-
tory returns ; but this demand is fluctuating, and of course the
Government had no advantages in the open market over any
other grower. We foresee that the question of beauty will not
be entirely forgotten in any gradual re-planting of the forests
belonging to the State.—The Graphic.

Pine Wood at the Cape.

GENADENDAL REVISITED.
By THE CONSERVTOR OR FORESTS.

It is worth a long journey to Genadendal to witness the
natural regeneration of the cluster-pine. Between 1825 and
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1830, i. e, about seventy years ago, a small area at the foot
of the mountain near the picturesque old church-yard was
trenched and sown with cluster-pine seed. Nome of these
seventy-year-old pines now remain, though one or two of their
broad stems can still be identified. From these trees the
cluster-pine has spread, self-sown, up the rocky face of the
mountain and into the rugged Genadendal valley, presenting
most pictaresque and remarkable effects: now subduing the
moorland veld, and anon covering with ample humus the bare
rocks. No sight has so impressed me since my first view of
Table Mountain from a Wynberg window at daybreak on a
serene winter’s morning. The Genadendal Valley runs into
the heart of the highlauds for four or five miles. To the east
rises the Genadendal Mountain, 5,000 feet high. From this val-
ley issues the stream that waters the station, and some distance
upon both sides of the water, extend these natural woods of
cluster-pine, unsurpassed in their sylvan beanty and in their
lesson of potential forest wealth by anything else at a distance
from Table Mountain. Mr. Vedemann pointed out to me a
spot on the east side of the valley where, when he left Gena-
dendal in 1881, there was only a scattered growth of pine
which was traversed by a veld fire five years afterwards,
in 1286. Nevertheless the whole of this area is now covered
with a sufficient stock of young self-sown pine, with larger
pines scattered among them, showing by their blackened
stems where the fire has passed. On the west side of the
valley the pine woods are intersected by winding paths. It
is necessary from time to time to clear these paths of the
young pines, which would otherwise soon obliterate them.

herever any opening lets in a little light, young pines
make their appearance, exactly as in a Scotch-pine forest in
Europe.

I saw a coupe of about three acres clean cut two years
ago. It is already nearly completely re-stocked, and by next
season the seed from the adjoining old trees will have complet-
ed the natural regeneration. An adjoining coupe, also clean-
cut four years ago, is now completely re-stocked with a dense

rowth of young pine, averaging ten or so to the square foot.

n the Mission lands near the pine forest, cluster-pine spreads
everywhere. I was shown a brick kiln, where the bricks for
the new church were burnt five years ago, now covered with a
growth of young pines. The adjoining churchyard was cleaned
of young pines three years ago. It is now covered with a
dense pine regrowth, and must be again cleared. Cluster-pine
is indeed invasive everywhere and on every soil—clay, loam,
rock, or sand. The process by which the cluster-pine conquers
the tenacious vegetation of the veld and spreads up the moun~
tain in spite of the fires seems to be something like this. The
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old pine irees bear heavy masses of cones, and the light-winged
seed is shed abundantly and flies far. Some of this germi-
nates on rocky places wZere there is no veld vegetation to feed
the fires. One can see single trees and little patches of pines
spreading uE the mountain in this way. Such trees escape the
veld fires which killed off the better trees on better ground. It
is in this way that the cedar has maintained itself on the Cedar-
berg. Similar patches of pine on rock may be observed on cer-
tain spots on the slopss of Table Mountain. Where the forest
tree is sufficiently powerful, the sequel is simply a question of
time. The trees on the rocky ground grow up, and by their
shade and leaf droppings kill the veld around. Then on the
clean fire-safe soil spring up other pines in ever-widening circles.

FiRre.

There have been several scares of fire, and small areas
burnt since 1830, but no severe fires, nor any that have in-
flicted permanent injury to the woods. As in Gascony, the
usual sequence of a fire is a dense, regular regrowth of young
pines. ql‘he only exception I saw to this rule was where the
neighbouring pines were too young to shed seed. Mr. Vede-
mann considers that even the seed of young pines has not the
same germinative power as that of old trees. Anyhow, it would
seem to be a wise precaution, in the regular treatment of
claster-pine forest, to make the coupes long, narrow, and non-
consecutive. The small and irregular coupes on the slopes of
Table Mountain serve the same end. The veld at Genadendal
is usually burnt every second year, and precautions are taken
to prevent veld fires spreading to the pine woods. Should fire
get in, it is only young pines in the thicket stage that are much
endangered, and they seem, at Genadendal, to soon shed their
lower branches and become clean and safe. Kire runs along the
pine-needles on the ground, but such fires are easily put out.
Old trees with their thick bark are not damaged by ordinary
fires. The low branching trees of sparse forest suffer the most.
Fire runs up their foliage, which, says Mr. Vedemann, burns
in summer like pitch. Some of the small, irregular plantations
on private lands at Genadendal bave suffered severely from fire.

ADVANCE GROWTH.

As in Gascony, the advance growth is worthless. It seems
to be more abundant than in the Cape Peninsula, but is invari-
ably twisted, drawn, and weak. Nevertheless, a fact I noticed
in one place seems to show that the cluster-pine in South Africa
is not quite such a strong light-demander as in Europe. Under
an oak plantation where there would be a good deal of light
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in winter, with the leaves off, I noticed an under-growth of
cluster-pine, with the stems straight and perbaps fit for a future
stock if the oak were removed. Undoubtedly, says Mr. Vede-
mann, if the pine be left to itself here it will pierce, dominate,
and kill the oak. .

GRowWTH.

The cluster-pine at Genadendal has a clean, straight, robust
growth that is unsurpassed by the best trees in the Cape Penin-
sula. Trees as straight as a mast and 70 feet to the first
branch are not uncommon, especially in that part of the forest
where the want of a bridge has prevented over-thinning. I mea-
sured one mast-like stem as it lay on the ground. It had been
cut off at 102 feet, and had probably a total height of 10 or 15
feet more, say 114 feet total height. Among the trees grow-
ing on bare rock an occasional one sometimes dies, but its place
is immediately filled by others. There was no appearance of
disease of any sort, the trees being uniformly clean and healthy
as in the Cape Peninsula.

TREATMENT.

Clean cutting is practised except where it is necessary to
preserve the trees for shelter. There jardinage or selection
felling is followed. Irregular thinnings are also allowed ; (a)
Of choice trees; (b) of crooked or badly grown trees. Under
(a) picked trees are taken for scaffolding, bridging, or any
special purpose. The practice is justified on grounds of expe-
iency and economy, looking at the smallness of the pine forest
and the irregular demand. But it does not improve the stock
which is everywhere over-thinned and too open, except where
the want of a bridge has hindered the extraction of timber.
The clean-cutting in small coupes gives excellent results, and is
evidently the right treatment. The thinnings should be cur-
tailed or suspended and obviously under (a) restricted as far as
may be, if the forest is to be brought to its best development.

UriLisaTioN oF TIMBER.

At Genadendal cluster-pine timber is used for all the
purposes where imported pine is employed in Cape Town,
except for fine carpentry. In all the various buildings, and
there are some large substantial houses, a church, and a mill
of three stories, I saw nothing but cluster pine. It is cluster-
pine everywhere here, as it is cedar everywhere in the farms
of the gedarberg country, Cluster-pine answers well for
floors, joists, and beams; but for fine carpentry, such as
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windows, its hard, resinons nature makes it difficult to work.
I noticed that woodwork left unpainted or not oiled becomes
worm-eaten, even indoors. But waxed flooring boards showed
no decay, and though sawn very wide—up to 18 inches wide
—do not warp. I saw nothing but cluster-pine flooring,
but I understand that imported flooring boards have occa-
sionally been used.

The clusterpine woods at Genadendal are too open to
produce the best timber, especially when young. This is seen
not only in the forest, but in the structure of the timber when
cut. Some sections I examined showed two rings per inch of
radins at the centre, and twenty rings near the bark! It is
easy for the forester to improve on wood of this coarse and
uneven texture. By better regulated trimmings he can pro-
duce wood that will be fine in the grain, of even texture, and
free from knots.

When used out of doors cluster-pine is  protected at
Genadendal with carbolineum. Water-seasoned hlue-gum wood
is similarly protected with carbolineum. This is made in
Stuttgart and costs in Germany about 2s. the gallon. Im-
ported direct it costs about 4s. the ﬁallon in Gepadendal. it
is said that there is unfortunately a high duty on this useful
material. At Genadendal the carbolineum is applied hot to
the dry wood. It fills up all the cracks and goes deep enough
into the wood to form a really protective surface.

For such a purpose as barrows, cluster-pine is held to be
inferior to poplar. Cluster-pine is a hard strong wood, but
not elastic like poplar. When cluster-pine gives way it breaks
off short.

At Genadendal the cluster-pine timber is brought to the
side of the road and there sold to the farmers, who come with
their wagons and fetch it away, Prices are low. A sound
straight log 9 inches diameter and 22 feet long would be sold
for 3s. Scaffold poles 4 inches mean diameter and 36 feet
long sell for 9d. 1 measured a round log as it lay on the
ground, 90 feet in length. I was told it was for a farmer
who wants to cut planks 14 inches by 23 feet. I saw a pile
of sawn wood—2-inch planks and quartering—well stacked and
ventilated. It is excellent wood, but somewhat knotty, owing
to the open condition of the forest. Mr. Vedemann thinks
cluster-pine less liable to get worm-eaten than yellow wood.
There is little fear of worms, he adds if the wood be cut in
season. The practice at Genadendal is to cut cluster-pine all
the year round, but always when the moon is down. On this
point Mr. Vedemann, the missionary, is emphatic, and says e
has amply proved by experience that wood felled when the
moon is down is better to work and lasts better—is less liable
to get worm-eaten. He would prefer to cut also in winter,
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but farmers come to buy at all seacons of the year, and he has
no arrangements for storing.

CLUSTER-PINE IN THE SOUTH.

The extended planting of cluster-pine in the southern and
south-western districts has long been advocated by the Forest
Department. All along the better watered south-western coast
districts, it exists as a hardy forest tree, requiring for its pro-
pagation only that the ground be ploughed or otherwise
broken up and sown at the proper season, i.., with the first
winter rains. No plantations in South Africa, and few in other
Yarts of the world, can be laid down so cheaply and so easily.
t is as simple as sowing a field of wheat or oats. A good-
bushel of seed, or about forty pounds to the acre, is required.
The seed costs from 3d. to 4d. a lb., fe., it can be obtained
at this price from Government. It is imported in large quan-
tities (from eight to ten tons yearly) by the Forest Department
for Government use, and in order to assist tree-planting gene-
rally. Such as can be procured from local sources is collected,
but local seed costs 6d. per lb., while it can be imported
from Italy and France at from 3d. to 4d. per lb.

The results at Genadendal are the demonstration of the
practical utility of what has been done to propagate cluster-
pine. After many years’ trial and experience in the Govern-
ment plantation, with all the pines in the world likely to come
into competition with it, nothing, so far, has been obtained to
seriously compete in the south-west with cluster-pine, the tree
that in transforming the fever-stricken marshes of Gascony
has literally given a fertile province to France ; and the tree
which, even among all the noble conifers of California is pre-
ferred there for re-planting purposes.

Those who may wish to see the cluster-pine growing near
Cape; Town should visit the Government plantations at Uitvlugt
and Tokai, or the wind-swept slopes of the mountain above
Woodstock. At Ceres-road it may be seen shooting sturdily
where simply sown on a poor gravelly ridge. On the barren
sours veld ‘moorland at Kuysna, where so little else will grow,
cluster-pine can be seen flourishing marvellously. In the
Government plantations at Concordia it has supplanted all
other trees.

A GreaT FuTUurs.

The countty must have pine plantations Dr. Schlich, in
e recent able paper read before the Imperial Institute, has
shown how the pine timber supplies of the world are reachin
® visible termination. The present importation of pine woo

~N
N
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to South Africa must considerably exceed in value a guarter
of a million pounds sterling. During 1896 the quantity of
ine wood amf wood of that class entered at the ports of Cape
olony amounted to 4,967 cubic feet, valued at £215,693. gt
is certain that cluster-pine, properly grown in close plantations
(and this is a very important and imperative proviso) would
supply the greater part of the present demand for pine wood.
At present we bave the pick of the pine forests of the world
at prices so low that they cannot last long. In the future
there is a certain market for Colonial pine wood, And, just
as the the worthy missionaries at Genadendal are now thanking
the foresight of their predecessors in planting the cluster-pine
seventy years ago, so in another forty years will the Colonist
of the future be indebted to those who plant cluster-pine now.
Speaking of cluster-pine plantations, it was shown in my
last annual report that for every £1 spent now the country
should reap an apnual revenue of £1 in thirty-five or forty
years. And, perhaps even better than this, the quarter of a
million pounds sterling or more, now paid yearly to the for-
eigner. It has been computed that nine-tenths of all the wood
used in the world is pine, or wood of that class.—Cape Times.

D. E. HUTCHINS,
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VII-TIMBER AND PRODUCH TRADH.

Churchill and Sim’s Circular,
December 3rd, 1897.

East Inpia Tear.—The deliveries for the eleven months this
year have been 16,925 loads against 20,105 loads in the same
period of 1896, and for November this year, 1,789 loads against
1,808 loads in November. 1896. There has been distinct im-

rovement in the tone of the market during the month. Sellers
Eave made progress with the disposal of floating cargoes at their
fall rates, and are now holding out for better ones

Rosewcop. East India—is asked for, and good lots would
find ready buyers.—

SaTiNwoop. East INpIA.—Is of slow sale and stock sufficient,

Esony. Easr INp1a.—Is in fair demand and the parcel recent-
ly landed was soon placed.

PRICE CURRENT.

Tndian teak per load £10 10s. to £15 10s.
Rosewood ,» ton £8 to £10
Satinwood » sup. foot. 5d. to 12d.
Ebony , ton £7 to £8

Denny, Mott & Dickson’s Report.
LONDON, 1st Droemser, 1897.

Teax.—The landings in the Docks in London during Novem-
ber were-1,414 loads as against 3,457 loads for the corresponding
month of last year. The deliveries from Docks to consumers were
1,745 loads, as against 1,861 loads for November, 1896 ; the Dock
stocks analyse as follows :—

Logs 9,681 loads, as against 9,313 loads at the same date last year.
Planks 3,063 ,, ”» 2,027 ”» » ”
Bl“h l6 ” ” 151 1) ” ”

Total ... 12,659 loads 11,491 loads ,, » "

The demand for the rolling stock industry has been the chief
outlet for teak, the shipbuilding demand still being in abeyance.
Orders for ships and material will be let loose immediately the
Engineers’ strike is settled, and prices may be expected to harden
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in consequence. The season’s supplies in Bangkok have no
been definitely ascertained as being very inadequate and lar,
mills are being closed down in consequence.

It is therefore to be feared that the Bnrmah shippers will tak
advantage of the necessarily diminished competition from Bangko
to put up their value for good wood, but shippers of inferio
Burmah timber have to face the fact that bad Sﬂl ments have so
accumaulated on this side as to threaten a disastrous loss on the fir
cost of staff utterly unsuited for the purposes for which teak is|
required in Europe. Busin2ss is reported to be most active in
India, and teak which can be utilized for domestic purposes there-.
should be kept there, and not forwarded at heavy cost to Europe
where it is practically useless for the first class constructive work
which almost exclusively is the source of demand for so expensive
a wood as teak.

MARKET RATES OF PRODUCE.
Tropical Agriculturist, December, 1897,

Cardamoms per Ib. 3s.6d. to 4a
Croton seeds per cwt. 50s. to 60s.
Cutch s  98. 3ds to 382s.6d.
Gum Arabic, Madras per,,  80s. to 385s.
Gum Kino v " 12s.6d. to 15s.
Indiarubber, Assam per Ib. 1s. 9d. to 2s 8d. :
v Burma s 1s.4d. to 2s 6d {
Myrabolams, Madras per cwt. 3s. 9d. to 5s. 5d.
" Bombay s 48.8d. to 9a. f
" Jubbulpore ,  is to 7s. '
" Bengal » 38. 6d. to b&s.6d.
Nux Vomica, . Ts. to 7s. 6d.
0Oil, Lemoun Grass per 1b. 4d. ‘
Sandalwood, logs per ton. £30 to £50 :
» chips » £4 to £8.
Sapanwood, " £4, to £5.
Seed lac per cwt. 40s, to 80s.
Tamarinds »w 48 to 6s.
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Note on the Forest School Tour in Oudh.
By F. GLEADOW.

Arrangement of the Tour—Students travel with concession
tickets, which have to be applied for in good time, say early in
December, from the Traffic Superintendents of the various lines
travelled over. These tickets do not allow holders to travel by
mail or (generally) passenger trains, and as each Company does its
5 -best by inconvenient timing and delays, to keep passengers from
#-using rival lines, the result is vexation and loss of time. The
Mail from Saharanpore reaches Bareilly at 6-39, but the train that
soght to correspond is sent off at 5-10, and the unfortunate
‘passengers have to wait till 16-33. The Mixed reaches Bareilly
+ 4 1-35 a. m. and catches the 5-10 above mentioned. Tue Pass-
- wnger reaches Bareilly at 18-24, but natarnlly fails to catch the

16-33 and travellers have to stay the night and go by the 5-10.

On the return journey from Mailani the Mail is convenient enough,
" but the Mixed gets into Bareilly at 9-20 leaving passengers tghe
- ‘option of taking the 18-27, the same day, or the 6-50 the day after.
_~At Mailani there is another change, as Sonaripur is the terminus
‘of the Dudwa Branch. On oar arrival) the Branch, not used in
.$be rains, was not yet open, but exertions had been made to get
‘## open, and the line having been duly inspected the day after
-eur arrival, the Rohilkhand-Kumaon Railway very kindly ran a
‘rain a day earlier than was intended, no doubt at considerable
venience to themselves, a favour which was appreciated

1 Aynothor important point is the provisioning of the camp.
“There are no villages with banias’ shops convenient, so a bania is
o to the camp, and this makes it necessary to ascertain
wow much of each kind of food, &c., the students will require per
for a certain number of days. ‘'Lhis information should reach
Divisional Forest officer, Lakhimpur, before Christmas, so that
‘may make adequate arrangements.
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Tents have to be tuken, which is another difficulty. They are
sent in advance by goods train during Christmas week, which is easy
enough, but as they are not wanted at Lahore, they bave to be
returned from Oudh to Saharanpur. I was indeed hospitably housed
in bungalows, but these may be otberwise occupied, and do not
exist everywhere. Coupes are very large and though next year
the same camps will do, it will not always be possible to find houses
within reach of the work. The forests seen are often densely
grassed and without people or cattle, so that short cuts across
country are rare. It is a case of going miles round by road, or of
forcing a way with greater exertion and little or no saving of time.
In fact, it is largely elephant forest, in which a man on foot is at
a disadvantage in using either his legs or his eyes.

We were unable to return, as originally intended, on the 12th,
as one of the piles was washed out of the Sarda bridge, and trains
ceased running till 15th January.

Next year, it will be better to delay this tour till after the
Punjab visitand so not only find the depdts in full work, but avoid
the chance of a difficult year like the present interrupting the
regular course of the arrangements. We are greatly indebted to
the Divisional Officer, Mr. J. C. Tulloch, not only for complete
information, instantly available on demand, but for managing our
supply and transport both by rail and road in so satisfactory a
manner.

January 5th, 1898. Roll call at Mailani, whither the students
found their own way, partly from Debra Dén, and partly from
their homes.

January 6th. At Mailani. Visited the Marha Working Circle of
the Kheri Division. It is partly high forest under improvement fel-
lings, but the part we inspected was the coppi. e with standard area.
It is yet only in process of conversion from the original irregular
high forest. The crop is of mixed species, mostly sal, with sain
and a few various. The forest is on a flat plain of alluvium, with
very slight elevations and depressions. The water level in the
hot weather averages 12ft. below the surface. The vegetable soil
containing humus is generally 2in. occasionally 6in. deep.
The elevation averages 555ft above sea level. The raiufull varies

from 45 to 54 inches.

The Working Plan began from 1893-94. The rotation is only
21 years, because the principal market, the railway, takes nothing
over 9 in, in diameter. The area of the toppice Working Circle is
23,500 acres stocked and nearly 6,000 unstocked. There were
no fellings in coupe No. 3 last vear, as the railway ceased
taking fuel owing to a dispute, they having without warning
declined to accept anything but sal. On reference to govern-
ment, they had to iake the wood refused. but in future they
take sal only, which may be to their own interest, but is certainly
not to the interest of the country. This year, therefore, two cou
were felled, No. 8 containing 840 ucres stocked and 186 unstocked,
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and No. 4, of 897 stocked and 105 unstocked. No. 5 is being
marked for next year. The coupes are marked by the Department,
sold by tender and cut by purchasers. The contractor cuts every
thing flush with the ground and is supposed to coppice all stools,
but the stumps are not yet smoothed and frequently quite con-
cave. In fact coppicing is as yet a new idea to the people and
they are still grappling with it. TFelling begins about November,
finishing 15th June. All sal 3'-9" in diameter goes to the Railway,
the balance to Lucknow and Bareilly for brick burning. The
regular length is 24ft. the thick pieces being split at destination.
The waximum reservation of standards is fixed at 75 stems of class
V (up to 6" diam.) or 50 stems of class IV ( 6" to 12° diam.)
which gives a distance apart of 24ft. and 30ft. respectively. The
number actually reserved is 57-7 per acre.

During the felling, 10 per cent., of the area is re-counted
to see that the correct number of standards is kept as per Work-
ing Plan. Standards are kept for 3 rotations only, viz. 24,48,
and 72 years, as after that age they become hollow. Though
the crop is mostly sal and sain (Zerminalia tomentosa) it is not
always possible to secure an even distribution of standards
with these two species. As the locality suffers from frost,
this is an important point, and to secure it inferior species, such
as Terminalia Belerica, and even Odina Wodicr, are occasionally,
bat quite exceptionally, reserved. The forest has never been
treated before, except by the extraction of trees irregularly as
required. The forest is a dense growth of medium size, with
plenty of underwood of shade-bearing shrubs, &c. There are
numerous * ch@ndas” or grass areas, totalling about 4rd of the
whole forest. These are slowly filling up with sal, notwithstand-
ing the fact that frost kills off most of the plants as soon as thcy
top the grass. We saw vast expanses of grass containing an
almost equal quantity of young sal, all killed ovtright and brown.
In a few scattered spots, plants are safe at 6-8 ft high, but most-
ly, on low ground or poor soil, they are not safe till they
reach 15 or more feet high The system of strip fellings,
30 ft. broad, with 60 ft. of forest between, was tried in Gola
but abandoned, as all the young plants were killed by frost,

The rate of growth from 1881 to 1891 for the coppice
area was obtained from two sample plots of 1 acre and } acre
respectively, far too small to give reliable results, as follows :—

V Class, up to 6 in. diam. gave -544 inches per year on

the girth
v 6 in—12 in. » ‘617
ar ,, 12 in,—18 in. » 362  (from 5 trees)
I ,, 18 in.—241in, » ‘447 (1 tree only)

Two other small plots in the high forest area gave:
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V Class="510, IV Class =-462, IIl Class=(7 trees)="578,
IT Class (3 trees)="625.

These figures suggest a rotation of 33 years, but it was
not adopted, because certain clean fellings showed that the
growth was faster. Forest land had been given out to grantees,
who made these clean fellings, but failed to cultivate, so the
land was resumed, and it was found that areas felled 20-30
years previously were covered with trees 18 to 24 in.in girth.

We measured some sal trees, to find the heights correspond-
ing to different girths, and found.

Girth Height Girth Height
15 in. 27 ft. 30 in. 51 fu
17 .. 35 ,, 30 ,, 51% ,,
19 ., 87 , 324 ,, ”
26 ,, 65 ,. 35 ,. 65 ,,
27 ,, 50 ,, 36 ,, 57 .
29 ,, 47% ,, 37% ,, 65 ,,

29% ., 55 ,, 42 , 60 ,,

29% ., 95%

There are no rights or privileges in the Coppice area, but
the grazing question is important here as elsewhere, and is met in
the high forest area. Even there, there are no rights, but only
concessions. The grazing is on passes, at privileged rates, 2 as.
per cow and 4 as. per buffalo, against 4 as. and 10 as. market
rates, per year, and there is no close season. The concession
extends to all villages within 3 miles of the forest boundary.
The inhabitants of these villages may graze, at the above
privileged rates, 10 cattle for every 2 acres of land that had
been cultivated on the average of the 5 years preceding the
grazing settlement, which here was not simultaneous with
Forest Settlement. The amount of the concession was settled
once for all, and is not subject to annual revisions. The
forest has to provide so much grazing, the Deputy Commis-
sioner realises the dues from each village, and the tehsildars allot
the individual shares with their usual impartiality. It is most
difficult to verify the actual number of cattle in the forest, for the

" _people have a rooted aversion to precise figures, and always
m‘that the cattle are not at home, or otherwise spoil

the count. The proper way to meet these tactics would be sus-

pension of the concession. The fixed number, (6 head per average

acre of cultivation) includes cattle kept for trade, as well as

for agriculture, and extra cattle pay out-ide rates. Sufficient

areas are set apart as grazing blocks. The area necessary

turned out to be less than the amount of forest left out of the
provisional Working Plan for the purpose, and this balance has
accordingly been resumed, and brought under a separate Working
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Plan for the present, but will eventually be included in the coppice
or High Forest areas, according to position. Climbers are cut
twice in the rotation, wherever most necessary, about 4,000 acres
(4 coupes) a year, an interval of 12 years in mid-rotation being
left without any climber cutting. This operation costs 10-12 pies
per acre. The coupe areas vary from 980 to 1,983 acres, accor£ug
to the stock on them. No planting or sowing is done. The fel-
lings this year being about 1,900 acres will employ 2,000 men acd
50 carts, but contractors are taking matters easy, so it is evident
that much less labour would suffice. A curtain 50 feet broad is
left round all ch@ndas, and along firelines: in this screen nothing
is cut, as the marking begins by reserving everything in it. We
measured the cover of two trees and found.

Girth 24 in. cover 12" 9" x-13'-9” — 138 square feet, assumed
as a circle.

Girth 404 in. cover 16 x 15 = 188 square feet, assumed
as a circle.

It was formerly proposed to put up grass roofs over a few
young seedlings per acre, till they got out of reach of frost, but
the proposal met with perhups less consideration than it deserved,
ploughing and sowing broadcast being preferred. This appears to
me a mistake, for there are crowds of seedlings which perish just
as the ploughed ones would. Further, the ploughing would
probably run into sonething like Rs. 30 per acre in such grass.
One tree per acre saved by means of a grass roof would cost

rhaps 8 annas, and would thenceforth begin to act as a centre of
infection for shelter that would be invaluahle and almost immediate.
There is a 50 foot fire line round the outer boundary where
it adjoins private forests, and along roads. The grass is cut
by 15th December, spread out to dry, and burnt by 15th
Jz.nuary. The dense dry grass stands in the forest all the
hot weather, till beaten down in the rains, but the firepath
becomes green ahout March, so that there is little ground
for apprehension so far as the bond-fide wayfarer and his
pipe are concerned There is little or none of that deliberate
incendiarism which . the characteristic of Bombay. The grass
lands outside forests are also burnt by the department witbout
any objection being made.

January 7th. Rail to Sonaripur. 32 miles. Left Mailani by
g)ecinl train about9 am,, arriving about 2 p.m. Pasced through

o. 1 of Marha Coppice, noting the re-growtﬁ At mile 11, a bank
of abont 20 feet high marks the bed of the Sarda river which is 138
miles wide, and has a corresponding hank at Dudwa, abont mile 24.
In this broad bed, the Sarda meanders about, continually eroding
in uncertain places, and is very difficult to control, and even to
cross on the march, being deep sand where dry, and frequently
quicksand where wet. The principal of the railway bridges is
built on piles where the water is shallow, and on 7 or 8 ponteons
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where it is deep. The other bridges are all on sal piles which
are driven by * monkey” pile-drivers 20 feet into the sand. The
“monkey ’ is a heavy weight, hauled up to the top of a nearly
vertical girder structure by means of a windlass, and then auto-
matically released by the knocking out of a bolt, when it falls on
the headyof the pile. Two piles a day is average work, an1 more
time is consumed in adjusting the pile, and the boat carrying the
“monkey,” than in the actual driving. Tle current, when we
crossed, was about 3 miles an hoar, and the deep channel about
15 feet of water. Spurs bave sometimes to be built out up stream,
to prevent the piles being washed out. There are two forest houses
at Dudwa (called by the railway people Sohela.) At Sonaripur
there is one, and also the depbt for B. G. sleepers, of which
1,560,000 have to come out this year. Work should begin_
1st January, but is delayed this year by the unusual amount
of water about the country,

January 8th. March to Changa nala, 7 miles, visiting on the
road coupe No. 1 in Compartment No. 5% of Bhadi Working Circle
The coupe area is 3,256 acres, in which an improvement felling was
made in 1892-93, und the inferior species and unsaleable trees
girdled in 1893-94. Tot.l I classtrees felled or girdled 7,700. A
great fire passed over tue whole area between liere and Dudwa in
1895, and did great and widespread damage. The fire was very
severe, killing many large trees, and large branches off many more,
besides exterminating all young growth less than 10 years old. The
last previous fire was some 20 years earlier. The first Working Plan
was made in 1857, hut was not based on sufficiently accurate data.
In 1888, another Working Plan was prepared, which was also
found to be incorrect. The actual Working Plan was prepared
in 1892 by Bubu Keshavanand. The whole trans-Sarda forests
are divided into high and low alluvium. The former lies between
the Soheli river on the south, and the Mohan (frontier of Nepal)
on the north, and slopes froin both sides towards the Juraha nala.
in the centre. It is curious that the bed of the Juraba is some 5
feet or so below that of the Sarda into which it runs. The conse-
quence is that the chdndas, or low open areas covered with
strong grass, are several feet under water till the Sarda runs down
about November. The average elevation is about 600 feet above
sea level. The low alluvium is some 25-30 feet lower, and consists
of both banks of the Soheli river the growti being principally grass
with khair and miscellaneous jungle. On the high alluvium the
soil is a sandy loam from 5 to 20 feet deep, mixed with variable
beds of clay. A feature of the country to be reckoned with is
an impervious bed of kankar, which sometimes comes too near the
surface, and has beneath it frequently unfathomable sand, for the
most part dry. The vegetable mould is about 3 feet deep. The
average hot-weather water level is 15-20 feet below the surface.
Frost is less to be feared than in Bhira forests on account of the
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greater elevation. Sal forms 4rds of the total stock, sain occurs
chiefly along nalas and edges of chandas, also interspersed with
sal over the whole area. Sain endures frost better than sal, yet
the universal presence of sal seedlings, and the very general
absence of sain in the chandds, appearsto require more explana-
tion than is found in the difference of seed.

The land 1I Class trees in Bhadi Working Circle, 33,470
acres, were all counted, and it was found that of the I class sal, 50
£ercent.. were totally unsound, 43 per cent. partly sound (crooked,

notty, &c.,) and only 7 per cent. sound. Of the II class szl, 25 per
cent. were quite vnsound, 49 per cent. partly sound, and 26 per
cent. sound. The past treatment bad consisted in the removal of all
ood trees at a royalty of Re. 1 per tree by contractors understhe

jab of Khairigarh-Singhai, who obtained the land on agricultural
grant, as already explained for Bhira. The remaining sal trees
were tapped for resin, and still show the effects in their cari-
ously thickened trunks. The land was then resumed by Govern-
ment. The exploitable age was sought from sample plots at
Dudwa, which gave the following rates of growth :—

Class  V becomes Class IV in 85 years,
» IV ” » I 183
w I » » 1217
» II ” ” I 23'8 ”

The age thus obtained is 99 years. The locality being
very good, this was thought too short, so it was compared with
sample plots in the Central Circle (Garhwal and Kumaon.) These
were of two kinds, thinned and unthinned. The former gave
anaverage of 0'8 in. girth per year, the latter. 04 in. or an exploi-
table age of 90 and 180 years respectively, the mean being
135 years. The average time taken by a II Class tree to
become I class was 3375 years. It was therefore assumed
that the average rate per annum would be 6in. girth, giving
an exploitable age of 120 years, and a II class tree requiring
30 vears to attain the I class. To get rid of unsound material
as soon ,as possible, a felling rotation of 10 years was adopted.

Then the possibility had to be fixed. Enumeration showed
that the stock comprised 129,467 L. class, and 291.440 II
class sal. There were therefore of the II cla-s trees exploitable

each year 29;’:40 or ahout 9,000 trees, which gives on the average
—.,’%9%—='3 trees per acre per annum. Assuming the areas

of the coupes to ne equal, i e —1—10—-th of the Working Circle :

the exploitable stock at the end of the felling cycle will be :

9,000
coupe 1, 9,000 x% acre X 10years ; coupe 2, —5—X 93



54 NOTE ON THE FORK:T SCHOOJ TOUR IN OUDH,

coupe 8, 0" x 8, &o. total = 900 (1049 +8..+1) =
49,000, from which it is seen that there is a sur-
plus stock of about 1,29,000—49,000=80,000 trees. (The figure
49,000 represents the number of II class trees attaining I class
in 10 years). On account of the abnormal state of the crop it is
proposed to remove the excess in 30 years, because its removal
in 10 years would cause too great a clearance. The average
number of I class sal that can be removed annually is, therefore,
9,000 + 80:',’%00 or about 11,700 trees. Climber cutting and
marking precede the felling by one year, and girdling follows
the year after

The felling statement is as follows :—

Sound sal Unsound sal

Year Area to cut to cut Total
1892-93 8,256 700 7,000 7.700
1893-94 2.792 600 7,500 8,100
1894-95 3,824 400 8,500 5,900
1895-96 2,983 800 11,000 11,£00
1896-97 2,874 1,600 11,000 12,5600
1897-98 3,991 2,600 10,000 12,500
1898-99 3,237 950 9,000 9,950
1899-1900 3,982 700 11,000 11,700
1900-01 3,258 2,050 12,000 14,050
1901-02 3,273 2,800 13,000 15,800

These figures are maxima, not to be exceeded. The
coupes can only be considered immense, and their size is
justified by transport considerations, as the railway is supposed,
in principle, to run a branch line always convenient. Hitherto,
the principle has not been much adhered to in practice, the
lead from current fellings being 8 to 10 miles or more.

On this march we passed a monument to the memory
of Mr. Abbey, a Coopers Hill officer who was killed by a
dead tree falling on him. The stump is still there, nearly
opposite the monument. Mr. Abbey was riding along the
line, heard the tree crack, and spurred his horse, but the
animal slipped and failed to get from under. Mr. Abbey’s
grave is in Lakhimpur, the monument here marks the actual
site of the accident.

(To be continued.)
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The effects of Fire on Grazing and the
Production of Grass.

Forest officers in their endeavours to extend fire conser-
vancy, constantly find the objection put forward that fire
protection will interfere with grazing. There is among agri-
cultaral people a firmly rooted conviction, which is not confined
to natives of this country, that burning off the dead grass that
remains at the close of the autumn or in early spring, is a
unecessary condition for a good crop of grass. It is said that
burning not only causes the grass to spring earlier and yield
a more luxuriant crop, but, also destroys a vast number of
ticks and other insects, which, if unchecked, would render graz-
ing an impossibility. :

On the other band, it is asserted by Forest officers that the
annual fires, though they may stimulate the grass to earlier
growth, have the effect of killing out the better kinds and leaving
only the coarser varieties which cannot be eaten by cattle except
when they are quite young. That this is the case and that
constant burning must necessarily cause deterioration of the
soil, seems almost self-evident, but in the absence of recorded
facts it is often difficult to convince people who hold opposite
views. It is hoped therefore that those who are in a position
to do so will take the matter up und give the readers of the
¢ Indian Forester” an account of the precise effect on the grazing
or grass supply, of any protective measures with which they
have been concerned. 1 bave heard it stated that in many
cases where fire protection has been for many years the rale,
the grass sup,i;ly bas been so obviously improved that neigh-
bouring land-holders have come to recognize the value of such
measures and have taken to fire-protecting their own forest
lands, but I cannot find any reports in which such facts ere
officially recorded.

Another point in which information is desirable, is whether
fire protection alone is sufficient to improve the crop in areas
set apart for the production of grass, end if so, how mauny
years it takes to obtuin the desired results. So far, my own
exjerience hus been that where rank grasses have once tho-
roughly established them:elves, protection alone, unaccompanied
by heavy cutting or grazing, only causes such grasses to grow
more loxnriantly and that the finer kinds do not re-assert them-
selves. This, of course, applies only to hond-fide grass lands: in
areas under forest, the young trees which paturally come up
as a rule kill out the tall grasses, but I bave heard it stated
that this is not the case in chir forests, in which fire protection
is said to stimulate the productior of coarser and ranker
grasses.

7 X,
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Note on a White Ant Preventive

In the Residency Gardens at Jodhpur, white ants get up
the trees and bave daily to be swept away. In 1896, Colonel
H. B. Abbott, the then Resident, sent me :a number of the
Indian Agricultural Ledger, through the Judicial Secretary,
pointing out a preventive measure suggested in it.

After taking Dr. George Watt’s advice as to vernacular
names, and the ?’uality of the ingredients used (samples were

sent to Dr. G. Watt) the preventive was prepared as follows—
English name.  Vernacular name. Quantity. Value.
1 Dekamli gum Dekamli gund lseer Rs. 1 0
( Gardenia
gummifera) :
2 Assafcetida Hing 14 seer sy 19
3 Aloes ; Musabbar 1 seer s 1 0
4 Vermilion Sandhur 10 chs. »y 0 4
5 Castor oil Khal Irind 14 seer , 0 3
refuse

Total cost Rs. 4 0

All these ingredients but No. 4 were well ground together
and kept in water for a fortnight. Then No. 4 was mixed
in the fluid to the consistency of a thin paste and the com-
pound was pasted on 60 trees of nim and shisham (girth 1 ft. to
2 ft.) from bottom to a height of 2 feet. Thenceforth, white ants
did not come near the trees except when the paste was washed
away by rain.

The preventive is so far successful, but its cost, it is to be
regretted, is probibitive.

JODHPUR, % GOKAL DAS,

29th January, 1898. Forest Officer, Marwar.

Wiilow for Cricket Bats.

I am writing these few notes, as I do not know if other
Forest Cfficers are aware of the large demand which is spring-
ing up for willow wood for cricket bats. The species in request
is the weeping willow Saliz babylonica, vern. Majnun. The
common willow Saliz tetrasperma vern. Laila is of much less
value and only suitable for bats of inferior quality. The sup-
ply ot Saliz habylonica appears to be very limited, for traders
bave come from distances to obtain this species from Changa
Manga, and say that they are unable to get it anywhere else.
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1 shall be interested to know if it occurs in large quantities in
any other Divisions. The supply at Changa Manga has unfor-
tunately®, been {exhausted with the exception of a few trees
reserved for yielding cuttings. Thousands of cuttings have been
put in along watercourses ifrom time to time since the planta-
tion bas been started; but only two or three hundred trees
have survived to yield timber. It is very evident it was not
known at the time; the cuttings were put in, that the timber
would turn ont so valuable, or more care would have been
taken with the cuttings and young trees, It was quite an
accident that any survived, The trees felled were mostly rotten
and wero generally of a bad shape and covered with side
branches.  This is only natural, as the trees were only put in
“with the intention of strengthening the banks of the watercourses
and they were only expected to yield fuel. It is now time,
however, to igive some attention to willow growing, since a
demand has sprung up for its timber. The sound timber at Changa
Manga fetched ten annas per cubic foot, equal to sound ttin
wood. Willow is very easy to propagate from cuttings in places
where there is sufficient moisture, as along watercourses, streams,
etc. 1 have just seen a very interesting book by Geo. G.
Bussay & Co., London, called * The Bat of the Victorian Era.”
This gives a very interesting account of the manufacture of
cricket bats : and besides, contains many useful facts about grow-
ing willow and the qualities of willow timber. It it quite a
small book of 32 pages in large print, and full of good illus-
trations.

It appears that the sapwood is the valuable portion, thus the
willow is an exception to most timbers, in which the heartwood
is of the greatest value. The butt end yields very much supe-
rior timber to the higher portions of the trunk : hence the
necessity for felling as low as possible.

The willow is propagated by cuttings which are technically
called “sets” Each ‘“set” should be 2 inches in diameter and
8 to 10 fest in length and as straight as possible. An inter-
esting and important point to note is that ‘“sets” should be
taken from trees with “ close” bark, in contradistinction to those
with “open” bark. A little experience is required to distin-
guish the two : illustrations of the two different barks are

iven in Bussey's book. The *close™ bark trees yield the best
griving timber.

The *sets” should be clean cut obliquely by a blow from
a sharp knife or axe, and it is best to cut against a wooden
mallet or other block of wood. The reason for cutting obli-

uely is to enable the soil to be pressed more closely around
(t%e cut surface. They should be put out in rows about 12 ft.
apart along thesides of streams or watercourses. A good plan
is to plant them in a meadow, and then transplant after 2 or 3
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years. The cut should be made just below a bud. It is advi-

sable to put the ‘sets” in the ground in a slanting position.

This, together with the oblique cut, enables the soil to be press-

ed tightly round the cut surface. Lf put in vertically, the soil

may lie loosely round the cut surface, and the “set™ is liable
to wither. Leaves should be removed from a ‘“set” to stop
excessive transpiration.

Holes should be made for the ¢ sets” with a planting iron,
which can easily be made from a bar of old iron. It should
be pointed at the end, and it is well to have a piece at right
angles at about 18 inches from the point, so that the foot can
assist if necessary in (}»ushing it into the ground. A bar of

wood at the top will make a handle.

! The willow being a very soft timber is
liable to many ills and requires a little look-
ing after. Damage to its bark is very com-
mon, and I bave seen considerable damage
done to it by porcupines. The trees should
be kept well pruned of side branches to pro-

1g¢  duce timber free from knots.

Felling is done when a girth of about
45 inches has been attained ; but there is a

Vv demand for smaller timber also. The age for
felling will probably be from 20 to 30 years.

They must be watched, however, as decay sets in very early.

Felling should be done in the winter when the sap is down.

For cricket bats, lengths of 2 feet 6 inches are required.

There is no doubt that the game of cricket is spreading
rapidly in this country, and there is every reason to suppose
that efforts made to grow good willow timber now, will be well

repaid in the future. B. T.C
9th January, 1898. T

II.-CORRESPONDEINOCH.

S Concentric Rings in the Mangrove.
IR,

With reference to Mr. Gamble’s letter in the November
number of the ¢ Indian Forester” under the ahove heading,
he states: “The rings shown by Avicennia are obviously in no
‘way periodical for they are not concentric and run into
'oao{ other,” The italics for the word * obviously” are mine,
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I fail to see how that word *“obviously ” applies on the
datum that the rings are not concentric and run into each
other, or rather that, on account of those characteristics peri-
odicity cannot possibly exist.

I believe it will be allowed that forest fires are one of the
causes of spurious rings in trees, ¢ e., of rings which ure not
necessarily concentric and which may run into another. Sup-
pose such forest fires occurred at regular intervals we s_hourd
certainly have periodic rings, although not necessarily concen-
trie. ‘

I propounded the theory that possibly the monthly differ-
ence of the tides might have something to do with these rings,
owing to the trees being more flushed with water at one part of
the month than at another and I fail to see that because they
are not concentric it is impossible that they should be
periodical.

It they are not periodical, it is a curious coincidence, that.
in one coupe I examined, 25 months after it had been cut,
there were, in the majority of cases, 25 of these spurious rings ;
and in another coupe examined, 35 months after it bad been
cut, the majority of trees springing from the stool (for they
coppice freely as well as spring from suckers), showed 35 of
such rings.

It was after the information kindly supplied by Mr. Gamble
in the * Indian Forester ” Vol. XIX, that it occurred to me that
possibly spurious rings might be periodical, in the cases where
tides must have some effect on the growth, and that I made the
examination above referred to.

One other thing that I found was that the ring was gener-
ally most distinct on the side away from the creek, and this
was the case on both sides of the creek ; also that the further
away from the creek the more stunted were the trees.

MASULIPATAM,
19.;]; January, 1898. A. W. LUSHINGTON.

Nors.—We would suggest that Mr. Lushington, should make a careful
anatomical study of the rings. We believe he will find that between each layer
of wood there is a layer of different tissue (Probably bark). In any case,
however, the rings do seem to us ‘obviously’ not the same as ordinary
annual rings, such as are met with in such trees as the ouk, teak, conifers, eto.
However, the coincidence pointed out by our correspondent is interesting
and we are quite willing to withdraw the ‘ obviously ' if he will investigate
further .and convince us. We have just examined a section of an Avicennia,
it gives, on 7 different radii, the foflowing number of rings, 54,55,569.68.71,
70.67. Of course there are many rings anastomozing. How does Mr. Lushington
make_this sgree with his theory?

HON- EDO
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An Imperial Forest Blazer. '
SIr,

I regret to see that the correspondence about {a blazer for the
Imperial Forest Service has ceased and no interest is takem in
the matter. All other Departments bave a blazer and why
should not the Forest Department which is second to none.
There is a want of esprit-de-corps. There is little doubt that
the majority of officers wish for a Departmental Blazer, for
no one has written against it, or given any reason why there
should not be one. At least I have not been able to find any
correspondence to this effect in the * Indian Forester.”

The difficulty lies in deciding on what colours to have. If
there were any forest conference and men could meet together
and discuss the matter, some definite conclusion might be ar-
rived at. In the absence of this, it is naturally difficult to
settle. Each individual wishes to give his opinion and nothing
but confusion results.

Why should not the matter be settled by a few represen-
tatives, say one from each Province or Circle. There would
then be no great ditficulty. Most officers, I am sure, would be
~ glad to agree to anything, provided some colours are settied on.
I would suggest that Conservators form a Committee, elect a
President, and decide on the colours.

There is no reason why Coopers Hill men should stand
out against a Departmental blazer : for there would be nothing to
prevent them trom wearing their Coopers Hill blazers whenever
they wished. It will be a long time, if ever, before they are
in the majority. It is quite possible that in future years the
Forest Officers may be recruited from elsewhere.

Military Officers wear regimental blazers in spite of having
a Sandhurst or Woolwich blazer, and Civil Service men wear
their Departmental blazer in spite of their University blazers.
- For the sake of esprit-de-corps we ought to have a Depart-
mental blazer; and I hope some senior man will take up the
matter and carry it through.

NiL DESPERANDUM.
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III.-OFFICIAIL PAPERS & INTELLIGENOCH,

Note on the F ruct_iﬁcation of Deodar.*

I bave made during the last 12 months a most zare-
ful study of the fructicfication of Deodar at Simla, which
may interest you. Both male and female flowers appear first
with light brown covering sheaths like this. (fig 1)

The covering sheath opened in 1897, as regards the male
flowers, from the 25th July, and in a very few days the ma-
jority of male flowers appeared. However, there were some
late individuals, and some only came out in the end of August.
The first female flower I observed nauked was on the 1st of
September.  There is no difficulty in recognizing the female
even in the early stages of growth, and in fact with a mag-
nifying glass its characteristics can be ascertained when still
enveloped by its sheaths. In the male flowers the scales are
closed up from the very beginning like this. (fig 2)

In the female flower they are gaping like this. (fig 3)
There is very little difference in the general shape at the outset,
which can be seen by comparing the female with a late ap-
pearing male ; but, of course, when the female appears, the
majority of males have already assumed an elongated shape.
When the pollen is shed, the females are moist and the pollen
sticks to them.

As soon as they are fructified, the scales of the female
close, I believe on the very first day, but this 1 mean to
further examins.

No. 1 . No. 2 No. 3
Male (enlarged). Female (enlarged).

* Note.—This was sent to our predecessor last Autumn and as the sub-
ject is one of great interest to all Forest officers in the North-West
Himalaya, we think it right to publish it, and invite investigation. It is
an extract of a letter from the lnspector-Geioral of Forests, to Sir D,
Brandis.

Hon, Eb.
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Then they seem to assume a little rounder appearance for
a fortnight or so, and then the growth seems to sto& till the
following March, or is at least imperceptible. From March to
end of August they increase in size and then the ripening time
begins. In the majority of cases males and females are on
separate trees, but they are also found on the same tree, where
as a rule the females occupy the lower, the males the upper
branches. I have never observed males and females on the
same branch, As regards this 1 have been contradicted, but
people did so from memory only and as yet 1 have had no
proof that my observation is incorrect.

B. RiBBENTROP.

Reproduction of Teak by means of Taungyas.

Lctter from the Inspector-General of Forests, to the Revenue
Secretary to the Government of Burma,

Dated 1st July, 1897.
Sir,

With reference to your letter of the 21st May last. I
beg to thank His Honour the Lieutenant-Governor for having
given me an opportunity to express my opinion as regards
the reproduction of teak by means of taungyas.

2. The Government of India in their review of the Burma
Annual Reports for 1895-96 and Lieutenant-Governor’s resolu-
tion thereon state :—

*It is unquestionable that the reproduction of teak and
the other more valuable trees must in the great majority of
cases be promoted by means of protection and improvement
fellings, since larger areas can be treated in this manner than
in anyv other. There are, however, many tracts in which the
valuable species are represented very sparsely or not at all,
and in these, improvement fellings and tbe most careful pro-
tection would be of o wse. In such localities, if they are
otherwise suitable for the growth of teak, the tree must be
artificially introduced, and in this respect the teak taungyas
bave proved of great benefit. That such artificial plantations,
which it is hoped will in time form centres for the natural
spread of the tree, will require attention during the earlier
stages of existence, has always been anticipated. If such plan-
tations are in some cases overweeded and not thinned out in
time, this is an error in practice and not in principle. There
is no doubt, however, that teak taunguas should be established
onlv in localities where the reproduction of the tree cannot be
effected by simpler means. There should apparently be no
difficulty in providing other work for the taungya cutters in
reserves which have been planted out, especially as they have
their own taungya areas upon which to fall back for their
crops,
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3. You will observe that the opinion there expressed, in
which I share, coincides with that of Messrs. Nisbet and
i)ick}nson, though it does not enter into the same degree of
etail.

There can be no doubt that the formation of extensive
forests of one kind of tree is always accompanied by certain
dangers, especially where this has been attempted in localities
in any way unsuitable to the species. However, our teak
taungyas do nct aim at the establishment of large uninterrupted
areas of teak plantations, but of plots of more or less extent
interspersed in forests of a mixed character and in localities
situated within the natural teak zone, where for some reason
or other unconnected with the suitability of soil or locality,
the teak bas disappeared or has not properly established itself.

4. Mr. Corbett siates in his note, that the object of teak
plantations seems to be to induce the species to grow in places
where it was mnot represented before and where, in the hundreds
of years that have passed, it would surely bave forced its way
and found a footing if the soil and other conditions had been
suitable to it. This is not so, or, at least, but partially. The
object of teak taungyas is not to introduce the tree on unsuit-
lb{o soil, or in places where the drainage is bad, or where
other physical conditions pertaining to the locality prevent the
bealthy growth of teak ; but to introduce it on suitable areas,
where, owing to the growth of gregariously-flowering bamboos
and severe fires during the period immediately following their
seeding, the tree has had no chance of establishing itself and
but a meagre one of reproducing itself.

To the west of the Arakan Yoma hundreds and hundreds
of square miles of pure bamboo forests are to be found, with
only a tree here and there, or often with no trees at all, and
doring hundreds of years, to use Mr. Corbett’s words, none
bave found a footing. There are many other localities like this
in tropical climates. Surely Mr. Corbett does not intend to
argue that all these areas are physically unfit for arbori-vege-
tation, and that by judicious interference with existing conditions
they could not be made to bear tree-forests ?

5. The system of teak taungyas was invented and elabo-
rated mainly in order to ensure the reproduction of the tree
in localities where the gregariously-flowering bamboos, which
I fully recognise to be one of the greatest enemies of the teak,
beld possession of the ground. I do not, under these circum-
stances, understand Mr. Thomuson’s remark, recc: 'ed in paragraph
14 of the :enasserim report, that persistence in such operations
will probably greatly tavour the growth ot ba:-boos. lf, owing
to want of care, we permit the nuinboos to re-establish them-
selves as masters of the ground, we are only where we were
previous to our attempts to mase trees of good species take

8
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their place. We have failed to subordinate the bamboo, whica
in most tcases, I maintain, is due to our own want of care, and
this cannot be urged as a fault of the arbori-taungya system.

Both Mr. Thompson and Mr. Prevost’s observations recorded
in paragraphs 14 to 18 were made in the Tenasserim Circle.
Whether the taungyas visited by those officers were established
in suitable localities, I do not know, and have no means of
ascertaining ; but the records I have seen from time to time
show that the earlier operations were comparative failures from
the very outset, that many of them were burned on more
than one occasion, and that they hardly ever received that
care and supervision which sylvicultural operations of whatever
kind required. It seems a pity that Mr. Brevost should have,
under these circumstances, expressed that unqualified disapproval
of pure teak plantations as carried out under the taungya
system, which, under certain circumstances, 's the only practical
method of ensuring a continuous reproduction of the tree; but

=~ ~_._ I am not opposed to such questions, though highly controver-
W’ﬂ;..ﬁnding a- place in annual reports, as their detailed
consideraticn is thereby ensured, which in this present instance

is particularly desirahle, .

There is no doubt thai, with the splendid early growth of
the teak in the Tharrawaddy taungyas befora us. we believed
that much less after-interference would be necessary in order
to establish plots with a greatly preponderating mixture of
teak than was subsequently found indispensable. When this
was first ascertained, we naturally fell into mistakes in
the opposite direction, and the weedings may bave been
perbaps too drastic and perhaps ill timed, exposing the soil
too much to the direct action of the rain; but it must not
be forgotten that we have to deul with a vegetation difficult
of control and with labour difficult to guide, and that to do
this we have but a small trained establishment. Uudoubtedly
mistakes have been made in the treatment of some tvas, even in
Tharrawaddy, and the success is in these cases not what we
had hoped for in the early days nor what it might ha‘ve
been ; but, as pointed out by Mr. Dickinson, there is hardly
a ya that does not contain enmough young teak to greatly
improve the future stock. )

7. Since the day when taungya plantations were first
started, the Burma forester has gained in experience, a better
trained subordinate staff has been organized, and better super-
vision is gradually becoming available ; and we may. therefore,
now count on more general success than has been obtained in
the past in establishing a satisfactory young growth by means
of such plantations, and on forming the forest of the future
in the areas dealt with, by means of fire-protection and judi-
cious treatment. The immediate questions connected with such
treatment are :—
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(a) How long and to what extent weeding should proceed ?
In my opinion the early weeding cannot be too severe
so long as the weeds are not pulled up by the roots
during the rains, which may cause the washing away
of the soil.

(5) To what cxtent are cleanings to be carried out in the
vears following ? In this respect I agree with Mr.
Corbett that nothing should be cut that does not over-
top the teak or interfere with the full development of
their upper leaves.

(¢) When should thinnings begin and what should be the
degree of such thinnings ? This depends entirely on
local circnmstances and requires to be decided on the
spot. I am in favour of fairly early thinnings, to be
followed by pretty severe thinnings as soon as the
teak is out of danger of being over-lopped, in order
to encourage the development of a good crown of
foliage ; and believe that all thinnings should be ac-
companied by the removal of all soft wood and fast
growing species of other kinds. Thinnings have, till
quite lately, been greatly neglected.

8. I believe it to be a fact that of late years teak
taungyas have sometimes been established in localites where
they were not required and where reproduction could have been
snsured by means of fire-protection and improvement fellings;
but this again is not a fault of the principle, but merely of
of its application.

Prima facie, the establishment of teak taungyas should be
restricted to areas more or less under the influence of dense
shading gregariously-flowering bamboos. I know, however, a
good many localities, some even in Upper Burma, in the
Sinkan Valley for instance, where teak bas practically been
exterminated over considerable areas, and in such, 1 would con-
sider the establishment of teak taungyas eminently advisable
and much less troublesome as regards their future treatment
than in the dense bamboo forests of Lower Burma. They
would form groups, from which the tree would spread natur-
ally in years to come.

9. In my opinion it wonld certainly be inadvisable to
put a stop to the future extension of teak taungyas, and diffi-
cult to lay down general orders and rules limiting their
tutare establishment. The question depends so completely on
local conditions that it mast be left entirely to the observa-
tions made and conclusions drawn by local officers.

It seems almost superfluous to say that teak taungyas
should not be attempted where the soil and other physical con-
ditions are unsuituble to the trees, nor that their establish-
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ment is necessary where natural regeneration of teak, pyinka-
do and other valuable species exists, or where it can be ob-
tained by improvement fellings. Such fellings, however, as
pointed out by Mr. Dickinson, will not do much to increase
the quantity of teak in localities where the forest contains
little or no teak already, or (I beg to add) where, though
some seed-bearers may exist, dense bamboo cover prevents all
possibility of regeneration, except at long intervals during
the time of flowering. To such localities should teak taungyas
be restricted.

1IV.-_REVIEWS.
Forest Conservancy in Ceylon during 1896.

The Ceylon Forest Conservancy Report is rather difficult
reading for an outsider, as it contains such a large number
of unexplained local terms. The principal event of the year
was the banding over to the direct control of the Conservator,
of areas amounting to 2,440 square miles, out of a total of
8,794 square miles of crown forests, The area of the reserved
forests at the close of the year was 154 square miles and a
further area of 299 miles was under settlemant. This latter
work appears to have been delayed for want of maps, but
arrangements have now been made to have the forests proper-
ly surveyed. Hitherto the maps supplied were only sﬁeleton
maps without topographical details, which consequently were
of little use for forest purposes.

There is only one Working Plan at present in operation
and the method therein prescribed, of clear fellings in strips
and replanting, bas provedp a failure owing to the ravages of
deer and elepbants. This system has therefore been discontinued
aad fellings are now restricted to dead and suppressed trees.
This does not sound very promising and is hardly likely to be
satisfactory either as regards revenue or reproduction. A beginning
towards systematic working has been made in the Trainamada
forest in the Northern Province where is is intended to work
about half a square mile a year for 40 years; and in the
Eastern Province, areas representing one sixtieth of the area
taken up for reserves, are to be worked each year, taking only
the exploitable trecs. Seed fellings are to precede these fel-
lings by two years.

The following refers to Chena cultivation, which we take
it, means the temporary cultivation of forest clearings.

** A great step bas been taken towards preventing the
‘ undue spread of Chena cultivation by the introduction of the
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‘Chena and Waste Lands Ordinance. Notwithstanding the asser-
‘tions to the contrary of a distinguished member of the planting
‘community, large areas are rendered barren by this wasteful
¢practice. I expect that the Honourable the Planting Member
‘has not seen the effects of chenas on the hillsides of the
¢ Kukulu Korale, where now nothing but a scanty growth of
* Hedyotis and Vernonia will grow, nor the sea of thorny scrub
*whici stretches right across from near Kurunegala to Habarane,
‘nor the vast talawas of illuk grass which in the Eastern
* Province, take the place of chenas, or he would not bave made
‘that statsment in Council. It is wonderful how in out-lying
¢ districts, small hamlets will destroy square miles of magnificent
¢ forest merely for a crop of kurakkan or gingelly.”

In this respect, it is worth quoting what the Assistant Con-
servator, Western Province, says :—

‘I have had opportunities of visiting the more remote parts
‘of the Province wEere chena culture once existed, and it is most
* satisfactory to record that, even though this wasteful system has
‘been done away with, the condition of the people does not indicate
¢ that they have suffered. On the coatrary, fields that would have
* been swamps, had chenas been allowed, are now regularly cultiva-
¢ ted and (what is more) they are manured. People who lived on
¢ and poisoned themselves and their children by eating kurakkan
* and amu, now eat rice, and now look far more healthy than their
¢ sickly neighbours of the chena lands, while in the solid structure
¢ of their dwellings, there is evidence of permanent residence, instead
‘of the wigwam life that is characteristic of a chena-growing
¢ cultivation.”

As regards Forest offences we hear that there were 1,278
new cases during the year, of which about 75 per cent. were
in connection with illegal clearing of Forest land. Of the 894
cases disposed of in courts, 514 or 57 per cenl. were convicted,
compensation was accepted in 455 cases.

Plantations were increased during the year bv 43 acres,
bringing up the total planted area to 1,788 acres. They consist
of various pieces of indigenous and exotic trees ; of the latter,
para rubber appears to be the most promising, but the trees
are not yet old enough to tap. The net cost of the plantation
amounts to Rs. 82,227, or nearly Rs. 46 per acre. We quite
agree with the Conservator in thinking that the existing forests
ought to be brought under proper management before attempt-
ing to create new Forest areas,

Climber cutting and improvement fellings appear to have
been carried out over an area of about 1,871 acres at a cost of
Rs. 3,581, generally with good results.

The department has under its charge 31 miles of cart road,
38 miles of bridle path, and 153 miles of inspection path on
the maintenance and part construction of which, some Rs. 2,600
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were spent. Mention is made of wire-rope timber shoots in use
in different parts of the Island : it would be highly instructive
if the Conservator would send to the *“Indian Forester” details
of some of these shoots.

The total value of Forest produce of all sorts sold during
the year was Rs. 4,90,742, an increase of Rs. 81,217 over tbat
of the previous year. It is not possible to ascertain from the
report, the outturn in cubic feet. We see that the Govern-
ment of India will get its supplies of Berrya Ammonilla from
Ceylon instead of from its own forests.

The financial results for first time for many years show a
surplus, the figures being as follows :—

Rs.
Receipts ... v . 472,980
Cbarges ... ... 4,63,375

Surplus Rs. 9,605

The department still continued to be burdened with the
business of land sales (the proceeds of which are not credited to
the Department) which took up a great deal of the time of
officers to the detriment of their more legitimate duties.

A Forestry branch has been established at the Ceylon
Agricultural School and lecturers bave been appointed in
Botany, Surveying, Forest Law and Mathematics ; the lectures
in forestry were written by the Conservator and delivered
by the Superintendent of the School. The Conservator also
undertook the instruction of the students in practical sylvical-
ture, the students accompanying bim during 3 months of his
tours.

VI.-EXTRACTS NOTES AND QUERIES,

The Colouring Matters of VYarious Tanning
Materails.

In continuation of his researches on the colouring matters
of commercial tanning materials (Idp. Inst. Jour., Vol. 1Il, -
p- 309), Mr. A G. Perkin, F. R. 8. E., contributes to the Octo-
ber number of the Journal of the Chemical Society, a paper
dealing with several ot the well-known products used in the
leather industries.

Care SumacH.—This material consists of the leaves of the
plant Colpoon compressum. It contains, according to an exami-
intion made in the Leather Industries Laboratory of the York-
shire College, about 23 per cent. of a catechol-tannin, having
the usual characters of these bodies. ~When used for tanning,
it produces a leather having a slightly yellow tinge.
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Mr. Perkin finds® that this dveing property is due to the
presence of a glucoside of the yellow mordant coloring matter
“ guercetin”” The glucoside was found to have a composition re-
Eresented by the formula C, H,, O, and to be resolved on
ydrolysis into quercetin and the sugar dextrose, For this new
quercetin glucoside the name * Osyritrin’ is proposed, The
tannin of Cape Sumach was not carefully examined. but it was
found to be a tannin-glucoside giving on fusion with potash the
well-known substance protocatechuic acid, and on hydrolysis an an-
bydride and a sugar. In these particulars it closely resembles
quinotannin and quinovatannin. '

CaTecau.—Two varieties of this material are known in com-
merce’ (vide Imp. Inst. Jour. Vol. IIL, p. 88). Both, viz,
“white’ and *“black™ catechu, have been examined by Mr.
Perkin.” In the case of the former, the observation of Lowe
(Analyt. Chem, 1874, 12,127), that it contains quercetin is con-
firmed. With regard to *“black” catechu, 400 grammes yielded
only 0.05 gramme of -a yellow colouring matter, which, however,
was found to agree in the melting point of its acetyl derivative
and in its tinctorial properties with quercetin.

Ruvus CoriNnus.—As in the case of /thus coriaria (IMp. INST.
Journ.,, Vol. III, p. 309) this material, commercially known as
“ Venetian Sumach,” was found to contain, not ‘ quercetin,” as
Lowe concluded but “myricetin” giving an acetyl derivative
melting at.203°-204° C. (acetyl quercetin melts at 191°C.) Mr.
Perkin, however, points out that the existence of “ myricetin ” in
Venetian sumach must not yet be considered absolutely proved,
as the material is very liable to extensive adulteration.

It must be noted that the tanning matters considered above
are all either leaves of plants or extracts of these. In addition
to this class of bodies, there exists a class of tanning materials
consisting mainly of seeds and fruits of plants. The most import-
ant of these are given in the following table :—

Commercial Name. Botanical Source.
¢ Valonia ” Quercusr Egilops
¢ Divi-divi ” oo Cesalpinia coriaria.
¢ Myrabolans” ... Terminalia Chebula.
‘¢ Agarobilla” Ceralpinia brevifola,
Pomegranate rind ... Punica Granatum,
Gall puts Quercur infectoria-

Chemical investigation of all these substances showed clearly that
they contained no dyestuffs of the “ Quercetin ™ or allied groups.
As they are all known to contain either ellagic acid or ellagi-
tanoin, it appeared probable that it was to this constituent that
their tinctorial prcperty should te ascribed. A series of dyeing
experiments, the results of which are concisely exhibited in the
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accompanying table. showed that this was so, the shades obtain-
ed being almost identical with those obtained from pure ellegic

acid.
Name of Chromium Aluminium
Dyestuff, mordant, mordant, Tin mordant. | Iron mordant.
Ellegic acid Pale green olive | Pale olive | Scarcely dyed | Somewhat
yellow. yellow. olive, grey-
) black.
Valonia nuts ... | Green olive Faint olive | Scarcely dyed | Weak grey-
yellow black.
Pomegranate Yellow olive ... | Faint olive | Scarcely dyed | Weak bluish
grey-black.
Gall nuts . |Green olive Faint olive | Scarcely dyed |Purplish black.

A point of considerable theoretical interest, and possibly of
ultimate practical importance, is the similarity of the decomposi-
tion products of the contained tannins with those of the colour-
ing constituents of the same plant. The following table shows
this in a convenient form :—

Tannin Tannin Decomposition | Colouring | Decomposition
material. contained. products of matter. prodncts of the
the Tannin. colouring matter.
Quebracho Quebracho Phloroglucinol | Fisetin ... | Resorcinol.
colorado tannin and Protocate- Protocatechuic
chuic acid acid.
Rhus species | Gallotannin | Gallic acid Myricetin | Phloroglucin.
Gallio acid.
Catechus Catechin Phloroglucinol | Quercetin | Phloroglucinol
and Protocate- Protocatechuic
choic acid acid.
Cape Sumach | A catechol- Protocatechuic | Quercetin | Phloroglucinol
tannin acid an
Protocatechuic
acid,
Divi-divi Ellagitannin - Ellagacicid —_

Chenab Canal Forest Policy.

Government awaits the result of the deliberations of the
Financial Commissioner, Chief Engineer, Irrication Department,
and Conservator of Forests as to the forest policy to be
adopted in the cise of the Chenab Canal. The question at
issue is whether the plan of a large irrigated plantation in a
central situation at Lyvailpur, as was at first proposed, is to be
abandoned in favour of a series of belt plantations along the
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banks of the canal and its distributaries as has been recom-
mended by the Inspector-General of Irrigation. No doubt as
between putting the land under crops or under trees, it would
be difficuit to show the latter course to be the more profita-
ble; in fact, a recent examination of the question as regards
Changa Manga showed that Government gets a return from
that plantation equal about to what it would receive in land
revenue, if the area were cultivated, without anything being left
for interest on capital or rent of the lands; but the utility of
Changa Manga or of any similar large Government plantation,
most not be measured entirely by direct financial results. The
existence of such large fuel supplies is a gain to the general
public, no less thau to the Railway Administration in keeping
down the price of fuel.—(Indian Engineering.)

A Log Drive in the Alleghanijes.
TeRRIBLE EXPERIENCE.

In these days of modern appiiances and perfected means of
travel by steam and electricity, mutilating distance at the rate
of a mile a minute or even more, is considered nothing so
startling, but the rapid transit and the modus operandi thereof
participated in by John Sweetwood, a lumberman in the wilds
of the Allegbany Mountains, one day recently, corners the
market on fast travelling. Sweetwood, says a writer in the
Philadelphia Times, is a young man about 22 years of age.
He is the son of a farmer from one of the most rural districts
of the United States, big, raw-boned, and fearless of anything
on top of earth. As with all farmers, so with this one; work
during the winter season is slack, and John, thinking to earn
an estra penny for himself, determined late in the fall of 1896,
and with the opening of the lumbering season, to go into the
woods and spend the winter “logging.” In lumbering, as in
every other kind of emplovment, experience counts for a great
deal, and the inexperienced, or * greenies” as they are termed
in the lumberman’s camp, are not deemed capable of perform-
ing the work of an old band at the business, and so are gen-
erally put at work on something more simple. Fifteen and
twenty years ago lumbering was vastly different in the Allegha-
nies from what it is to-day. Then virgin forests covered the
entire range of mountains and the lumbermen had only to
select the timber nearest to some stream, and the work of get-
ing the logs to water to float down to market was a question
of minor importance. Now, owing to the fact that all the
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timber along the large streams has been cut, the getting of the
logs to water is one of the gravest questions confronting the
lumberman. Where practical, what are termed ‘log drives”
are erected for this purpose. A “log drive” is simply con-
structed by laying two hewed logs alongside each other, in a
trail out from the camp to the nearest stream, sometimes five,
eight, or ten miles away. These drives are usually prepared
early in the fall, and when the first fall of snow comes they
are put in condition for use by hauling a drag along between
them, which packs down the snmow. Ou this water is poured
and allowed to freeze, the resvlt being a rude trough of ice,
over which the logs glide down grade with startling swiftness.
But these drives are not all down grade. Perhaps halt the
distances will be up grade, and to get the logs up the moun-
tain, teams of horses are used. After the logs are rolled into
the drive, a team is hitched to a log with perbaps 100 ahead
of it, according to the steepness of the incline, and in this way
the whole string is pushed to the wp. It was while workin
on one of these drives that Sweetwood met with the following
thrilling experience :

TERRIFIC SPEED.

With a canthook he was to follow the first log as a sort
of steerer, whose duty it was to see that all was well. If the
log caught fast on any protruding ice, snow, or wood, with
his hook he would loosen it so that the trail would come in.
When the drive is in bad condition, the steerer always finds
plenty to do to keep him busy, but if there is lots of snow
and cold whather, the slide is usually all that can be desired,
and the steerer invariably has only the monoteny of tramping
alongside and watching the logs glide along. This was the case
during the late cold weather, and Sweetwood, evidently tired
with =0 much tramping, determined to use the logs as a means
of more easily getting up the mountain. With the driver of
the team away back out of sight, Sweetwood climbed on the
foremost log and congratulated himself how much nicer it was
than trudging along in the snow. In this pleasant mood he
either forgot that when the logs reached the top of the incline
and began to descend the grade, their trunsit suddenly increas-
ed, or else he was so absorbed in the pleasures of his ride
that he forgot where he was. Be thatas it may, however,
when the first log went over the incline and began going down,
Sweetwood was still on it, and before he could dismount the
log was going at such a speed that to even try to get off
meant death. In this dilemma all that could be done was to
hold on like grim death and await the worst, which to all intents
seemed death in some form or other, and most likely a most
borrible death. Talk of express trains, electricity, or rapid
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transit in any of its various forms, they are not in it with the
way that log trail went down the mountain side. From the
summit to the west branch of the Susquehanna, where the-drive
ended, was at least six miles, and in most places the drive was
quite steep. Gathering momentum with every foot of its des-
cent, the log with Sweetwood on it sped on as if shot from
some great gun. Trees and rocks were passed with such start-
ling rapidity that they seemed as one solid blurred wall : the
snow was only a glare of white, the log drive itself seemed a
diminative line, only faintly discernible, winding in and out
like a huge snake. Sweetwood early in the ride lost his hat,
and his hair streamed out behind like the tail of a bob-tail
horse ; the wind sang deafening tunes in his ears and almost
blinded him with its velocity, while the frost in the air seemed
like hail pellets striking him in the face. There was little
time for thought, but even in the few seconds there was,
Sweetwood wondered what the end would be.

SENSATIONAL PLUNGE.

Fortupately for Sweetwood, and the only reason that he is
alive to relate his experience, the log on which he was perched
was a large, smooth one, and glided along comparatively easy
with little turning, and never once snagging on any protrud-
ing substance. Down, down went log and rider, and in
less time than it takes to tell it, the glimmering expanse of the
Susquehanna burst into view. Although nearly unconscious,
Sweetwcod remembers giving one hasty glance towards the
river and noted the fact that it was comparatively clear of logs
at that point, and the next thing he knew he was plunged
into about eight feet of water. Contrary to his expectation
of being crushed to death, he was unhurt, save the sickening
sensation of the thrilling ride and the shock sustained by his
sudden plunge into the river. When he struck the water he
was still on top of the log and went under with it, but when
he arose to the surface he was alone and within a few yards
of the opposite shore. With some little difficulty he pulled
himself out of the water, and after recovering to some extent the
use of his faculties, viewed with wonderment the scene of
his ride, and shudderingly thought of his narrow escape. In
his descent he supposed the entire trail of 100 logs was fol-
lowing swiftly after the one he was on, and when plunged
into the river he expected to be ground to pieces with the
logs. Now, as he stood on the barﬁ{ of the stream and look-
ed, not another log was in sight, and his wonderment in-
creased. Guthering himself together as well as possible, he
sought a sheltered spot, and with dry matches found in an inside
pocket, kindled a fire and dried himself and sought composure
after his thrilling experisnce. Several hours later he made
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his way downstream until he found a place to cross, theun
retraced his steps to the drive and started back to camp.
About half-way up the mountain he found an explanation of the
missing logs. The log next to the one on which he had been
perched had evidently snagged on something in the drive, and
its sudden stop had tumbled the whole string of 99 in one
promiscuous heap on the mountain side, breaking the drive
and tearing up small trees by the root.—(Globe.)

Retirement of Mr. S. H, Collins.A

We take from the Pioneer the following extract :—

“ We understand that Mr. Collins, Agricultural Chemist to
‘the Government of India, has, owing to failing health, resigned
“his appointment, having given the required six months' notice,
‘which expires in April next. Originally, Dr. Leather was
¢ Agricultural Chemist to Government on a salary of Rs 1,250
‘rising to Rs. 1,500 per mensem; and Mr. Collins was
¢ Assistant Agricultural Chemist on Rs. 700 to Rs. 900 a
‘month ; but a short time ago, when Dr, Leatber’s five years’
‘term of office expired, his agreement was not renewed. as
¢Government desired to reduce this establishment. Mr. Collins
‘then became Agricultural Chemist ; but with his resigna-
‘tion the appointment will again fall vacant.”

Many of our readers will be sorry to read this, for Mr.
Collins has been so useful to us at Dehra DGn in the
analysis of forest products and in teaching work, that we
gshall miss him a good deal. We can only wish him the success
at home which, had his health remained good, he would
probably have attained in India.

VII-TIMBER AND PRODUOCE TRADH.

Churchill and Sim’s Circular.
January Ist, 1898.

East Inpia TEar—The importation of Timber and Planks
has been :—

1891. 1892, 1893. 1894,
16,588 Loads 7,923 Loads 12,687 Loads 9,849 Loads
And the deliveries 14,371 ,, 10,455 ,, 12,646 ,, 10,620 .,
1895 1696. 189/.

22,200 Loads 23,312 Loads 20,428 Loads
18,399 ,, 21,941 ,, 18,410 ,,

'

/
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The year 1897 has, in spite of abnormal obstacles, been a
pleasant and profitable one for the Teak trade. Starting on the
crest of the great rise in prices established in the previous twelve
months, the market flowed easily onwards for the first quarter of the
year until overtaken by a certain dulness about April, which while
not affecting prices, held things rather in suspense for a time.
In July, a better feeling again prevailed, checked in its turn about
September by the engineers’ strike. Still prices held firm, though
business was reduced in volume ; but as the strike went on, and the -
outlook did not brighten, quotations eased a little in October. A
month later, although still unsettled, the end of the strike began to
be discounted, and the year ends with a further definite rally in
prices and a cheerful hopeful feeling. The Siamese supplies of
wood for the coming year are seriously threatened by a maleficent
succession of droughts and floods, any interception of supplies
being much to be deplored, seeing that without it the enhanced at-
traction of prices has so far quite failed to bring forward even as
much wood as in the two previous years. The check to
business caused by the labour troubles is noticeable in the reduced
deliveries of the year.

CrDAR. East INDIA—There were several small shipments,
which brought fair prices, as although the quulity is not much
appreciated, the sizes were good. Quotations are from 3}d.to
4d. per foot.

RosewooDp. East INpDIA—There was a moderate demand,
which was kept supplied, during the first half of the year, by the
arrival of several small parcels at intervals, and these all brought
fairly good prices. Stocks have been exhausted for seve.al
months, and supplies are now needed to meet the cnrrent demand,
which bas recently been somewhat active, but as the consumption
is not large, small parcels of sizeable, good logs would show the
best results. Quotations are from £8 to £10 per ton.

SatiNwoop. East INpia.—Logs.—Plain wood was only sale-
able at low prices, which steadily declined as the year advanced
and shipments increased ; figury logs brought good prices at first,
but supply being in excess of demand, sales became difficult even
at lower rates. The import was the heaviest for several years,
and there is a fair stock still unsold ; Boards.—Only one parcel
came forward, but the ample supply of logs more than met all
demands. Quotations are from 3d. to 12d. per foot. .

EBony. East Inpia—There was a fair demand and very
moderate supply consisting of four small parcels, three of these
were sold at satisfactory prices, and the fourth, which bas only
just been landed, is on band.  Quotations are from £7 to £8
per ton
Papouk.—In the absence of any materiul increase in home
consumption, the ample stock brought forward, although only in-
creased by the import of one small parcel (20 logs), decreased
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very slowly until November, when a renewed demand from the
United States made a very important clearance, and but little
now remains on hand ; nevertheless, on account of the limited
extent of the trade here, shipments should be resumed cautionsly.
Quotations are from 2s. 6d. to 3s. per foot cube for planks and
logs.

Denny, Mott & Dickson’s Report.
LONDON, 1st JANUARY, 1898.

TEAK.—Deliveries from the Docks in London during the

month of December were :—
1,571 Loads, as against 1,941 Loads for December, 1896.
The landings were 2,438 ,, » 1,874 . ,, ' ve
Stocks in Docksare 13,537 ,, 11,424 »» on 1st January, 1897;

but three sailer cargoes just arrived aod steamer parcels in
course of landing are not included in to-day’s official stock
of 13,537 Loads, which they would expand to about 18,100
Loads. The yearlv totals in London have been as< follows :—
Imports to Docks during 1897 ...19,878 Loads ; against 23,862 Loads in 1896.
Deliveries from Docks . 18,112 ’ w 22,236, ”

We proceed to report on the general course in Europe
and present outlook of the Teak Market as usual at the turn
of the the year, as follows :—

The demand for Teak wood during 1897 was well sustain-
ed, though the labour troubles in the shipbuilding industry
caused the consumption for the year to become 10,500 Loads
less than that for 1896 ; which however, was a record
vear. The European consumption of 68,000 Loads, however,
exceeds by fully 2,000 Loads the average European consump-
tion of the previous five years, and reveals a very large use
of this wood for rolling-stock and domestic constructive pur-
poses, as apart from its special value for the naval and com-
mercial shipbuilding.

The Imports were some 78,000 Loads, or some 11,000
Loads (14 per cent.)) in excess of the 67,000 Loads import-
ed in 1896. It must however be admitted that a very heavy
percentage of this import was of a quality which unfitted it
for importation, and much of this inferior wood remains un-
sold.  Wood of reasonably good quality remained steady in price
throughout the year at from £12 10s. to £ 13 per load for float-
ing Burmah cargoes, and £12 to £ 12 10s. for Bangkok cargoes.
Bangkok cargoes have continued to be shipped of better specifica-
tion and conversioa than those from Burmah and have oonsistent.ly
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commanded the preference over any but the most reliable of
the first-class Rangoon shipments ; whilst Moulmein shipments
have been so generally inferior, as to quite discredit this once
preferred timber.

The perhaps inevitable falling away in the quality and con-
version of teak logs has caused a further development in the
manufacture in Burmah and Siam of planks and * finished stuff
for the European market; and although many of the planks
are not of the first class quality and cutting required by con-
sumers here, this class of business is of growing importance,
and is causing new and valuable cutting machinery to be erect-
ed at the shipping ports, the outturn of which will probably find
8 good market here, more or less at the expense of the logs,
which if displaced by cut staff for rolling-stock and domestic

urposes, will become more absolutely dependent upon the ship-
Building demand than bas hitherto been the case.

In dealing with the outlook for 1898, labour troubles
may continue to keep back the shipbuilding demand, but many
important orders have been held back for some months, and
it is difficult to conceive but that the next few months should
seo an active resumption of good work on the shipbuilding
rivers ; and this prospect, in conjunction with the large amount
of rolling stock construction for home and foreign railways, pro-
mises a good demand for Teak, for at least the first balf of the
New Year.

The actually-assured supplies consist of : —

On lst Jan., 1898- On 1st., Jan, 1897.

Umollﬁ‘ganded Stocks in Europe, some 52,000 Loads ; against some 43,000
s.

Afloat and chartered for » 38,000 " 30,000

8.

The above excess of some 9,000 Loads landed stocks as
compared with those of last year may perhaps be looked upon
a8 so inferior as to be unmarketable.

Supplies in Bangkok are absolutely known to be very
short, so that for any important supplementing of the present for-
wards commitments, Rangoon must be chiefly looked to ; and
there seems no reason to apprehend that this port will fail
to supply all that Europe may demand, provided fair rates are
paid ; and it may be recognised that consumers are quite ready
in times of good trade to pay present rates for Teak, if they
get good quality and specification ; which the better supplies
in Burmah should now enable the Rangoon shippers to give,
however the culled forests which supply Moulmein may be
played out, as apparently demonstrated by the consistently bad
shipments from that Port for some years past.

The year 1897, notwithstanding the serious disruption of
the shipbuilding industry caused by the Engineers’ Strike dur-
ing the last half of the year, has been u soundly prosperous
one to the average timber trader. Prices have been fairly
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steady all through the year ; and the absence of violent fluc-
tuations has been conducive. not only to sound trading, bat
a fair distribution of profits all round. The volume of busi-
ness done and the profits realized may suffer in comparison
with so exceptionally a good year as that of 1896. but modest
traders will be well content if 1898 maintains the same level
of prosperity as that of its predecessor, and the same freedom
from undue anxiety, which has been a very pleasing feature
in the last year’s trading.

MARKET RATES OF PRODUCE.
Tropical Agriculturist, January, 1898,

Cardamoms per lb. 3s. 6d. to 4s.
Croton seeds per cwt. 50s. to 60s.
Cutch » 9s.3d. to 82s.6d.
Gum Arabie, Madras per,,  30s. to 35s.
Gum Kino » “ 12s.6d. to 15s.
Indiarubber, Assam per Ib. 2s. 04d. to 2s. 6}d.

’ Burma s 1s.4d. to 2s 6d
Myrabolams, Madras per cwt. 3s. 9d. to 5s. 6d.

“ Bombay ’ 4s5. 3d. to 9s.

» Jubbulpore ,y 4. to 1Ts.

" Bengal ’ 3s. 6d. to 5s. 6d.
Nux Vomica, ’ Ts. to 7s.6d.
Oil, Lemon Grass per lb. 8d.

Sandalwood, logs per ton. £30 to £50.

" chips » X4 to £8.
Sapanwood, ' £4, to £5.
Seed lac per cwt. 70s. to 80s.
Tamarinds . 7s. to .8s.6d.
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Note on the Forest Schosl Tour in Oudh—No 2.
By F. GLeapow.

January 10th. Visited current Improvement Felling in
Coupe No. 6, Compartment No. 65. Area 3,991 acres.—In
this coupe not more than 2,500 sound and 10,000 unsound
sal of class 1 may be cut. The trees were marked last
cold season. Tenders from contractors are received in' Sep-
tember and the coupe is divided into sub-coupes accordingly.
Two contractors cannot be allowed to cut in one sub-coupe at
the same time, so if one man wants logs and another sleepers,
each works in a different sub-coupe, and when each has cleared
his sab-coupe of all suitable materizl, and bas not filled his indent
they exchange, or each goes to another sub-coupe, leaving the
first open to a man who wants only scantlings, &c.

Next year all marked, but unsaleable material, good or bad,
not taken by contractors, is girdled departmentally. The only
saleable species are sal and sain, called here “asaina’ or “asna’
all other marked trees being girdled, but inferior species are
not marked if usefal for sylvicultural reasons. Sal fetches 6 As,
to Re. 1-2-0, and sain 4 As. to 10 As. per cubic foot, according
to size. The wood is thus practically extracted on a permit
system limited by previous marking. We measured a number
of trees as follows:— .

No. Species Girth Height  Cover
Sal in. ft. ft.

as circle
sq. ft.

9 =, 2by8 = 5
s 28 . 12 by 93 = 91
3 ., 29 , 163by 14} — 192
4, 31 » 22 byl7 = 298
5 . 32 . 7 byl6} = 106
6 . 36 , 13 by16} — 168
T, 36 . 17 by19 = 254
8 . 37 » 263by15 338



80 NOTE ON THF FORRST SCHOOL TOUR IN OUDH.

No. Species Girt Height Cover  __ ascircle
in. ft. ft. sq. ft.

9 Sal 38 163 by 11§ = 156

0 39 & 15 by 174 = 207

1, 39 17 by 24 = 330

12, 42 31 by 20§ = 5%6

138 42 24 by 15§ = 306

14 , 48 27 by 29} = 627

5, 43 8 29 by27 = 616

16 44 17 by 24 = 330

17 » 48 24 by 24 = 452

18 » 48 85 by23 = 660

19 48 28 by 294 = 649

0 49 22 by23 = 398

21, 52 26 by 27 = 0552

22 54 22 by213 = 376

28 60 100 3824 by 25 650

24 , 60 24 by 80 572

2% 60 25 by 243 = 486

26 60 28 by3l = 683

27 ” 61 100 183 by 28 = 424

28 62 100

2 64 25 by35 = 707 (*(semiiso-
80 Sain 66 90 lated, and
81 8Sal 182 90 56} by 38§ ="*1772 { thickened

through
tapping.)

In order to see that material is fully utilised, a “ That
Mohurrir” is employed by Government but paid by contractor.
* That Mohurrir” means gang clerk, one such man being attach-
ed to each gang of 8 saws and 16 sawyers. His duty is to
number each log, count the produce, and see that all the sleepers

ssible are cut out of a given piece, no good timber logs cut up,
E(f’:. The Forms kept by the That Mohurrir form the basis
from which the prescribed Range and Divisional Forms are
made up. The forms and instructions are as follows.

ORrDERS FOR TBAT MOHURRIRS.

“(1) When That Mohurrirs are appointed to look after
‘felling of logs, the following orders are to be carried out.

‘(a) Every first class sound log in the area given to the
‘contractor must be numbered by serial number, whether it be
¢cut by the contractor or not, when the tree is not cut, a remark
*should be given why it was not cut.

¢(b) The uncut trees are to be marked on the place where
¢ the Improvement felling mark has been put on.

‘(c) The cut trees are to be marked on the stumps as
‘ well as on the log.
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* (d) A register on plain paper is to be kept of all the num-

bered trees; giving reasons for trees not being felled.

¢ (¢) The felled trees will be entered as wusual in Range
‘forms I and II.

¢ (/) In order to arrange the logs in classes, every log which
‘measures 4 ft. or more at butt end is to be I class; 3 ft. to
¢4 ft. Il class; 2 ft. to 3 ft. III class ; under 2 ft. 1V class.

‘(g) In form I, only the logs felled will be entered daily
¢ according to species and class.

“(h) In form 1I, the cubic contents will be entered of the
¢ felled logs only daily, the column headed No. of working circle
¢ being cut out and date and month put in its place. The following
¢ are samples of the forms to be kept.’ (I)

THAT MoHARRIR’S FORM FOR FELLING OF 1 CLASS SOUND TREES.

I Crass. 1I Crass.
%
Date and r-]
— | C ft. REMARKS.
Month. E - - ARK
-] > ]
% 25| £ |28
AEHEREL
S 38 3|3
December 1st 1 30 48 30
(2) 60 ... | Not felled becanse
found hollow.
3 32 36 27
w 2d| 4 | 30| 48 | .. | . | 30
5 30 48 30
(6) b4 . do. do,
w 3d| 7|3 |56 | .. | .| 3
8 30 54 30
9 32 36 27
w  4th| Q)| .. 180 | .. | . | .| do de
”» S5th 11 32 36 27
w 6h| 12 | 40 | 60 | .. | .. | ..7| Felled but found
hollow.
13 35 54 do. do,
14 30 48 . 30
) 7¢th | 15 30 48 30

Signature of That
ohurrir.
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Raxnax Form No. I.

B.'ANGE Form No. II.

No. of Working Circle.

Copies of Forms I and II will be sent weekly to the Range
Officer. Copy of That Moharrir's Form for felling 1st class logs,
giﬁl} be sent weekly through the Range Officer to the Divisional

cer.

(2). When That Moharrirs are appointed to check saw-
ing operations, they will number serially the trees as they are
felled on the stumps.

(a). The following register will be kept up showing the
outturn from each tree.



\ncw -ILIRYO Y
38yJ, jo eanjeudig
.QQ .OQ - .es voe eee oo ves ver “es ces cas ee ose ee ﬂA . [ [
Mes oa e e e e ses see “es e ces aes - “er O.ﬂ .o e n—dh (13
Mo[[0q 003 jno peuanJ, |—— [——|— JR— .
4 0stl | 31 | &t - N IO [ gt
m 0°9-13 1 74 1 . - . eos .ee 8 aes ﬁam “«
z grror| et |9 fL | | wr ¢
“ V¢h'*~ MM w @ “ee ten “”
0 clc.*ﬂ QN ﬂ . . cee cee .o m oo Mﬁum
e , o= _ R
3 vuer | L1 |8 ¥y ~pug
) —1 _ —
m ﬁQ.O.@V *N N es oo ee ese e e e “ .
2 8-9-¢ 91 |2 o . |z “ “
-0¥-g¢ | 91 0%
@ ootor|et |8 ]~ |r * g1 Jeqmeoaq
] e — —_
& - - -4 - 2 1
g oc |55 #| oo |8F|¥| g2 |EE|#| g2 |BE|?
Bg|fx B | R Bg | rx B | 5%
= ®a 24 se 2 se < ge °
o} g B = B L B - . .
= s 3 4 -y g g & I T .
. . i : qIuoW
! : ue 939
Z sxavRIY GUxGl | XS B XF Fx.g pos e
Q ‘s .
8 , ] d puv eeny Jo
. * a3 pue qide( g
2 _ : “"ON 1eoR
1) .
saugavdwioy  fo asQuNAT 40j0p43u0)) JO FwON

*ANOILVUF IO DNIMVE HO4 WO H NIMUVHOIY LVA],



84 NOTE ON THE FOREST SCHOOL TOUR IN OUDH.

“ NoTe.—The serial number of tree is to be entered unde
‘ the class, a separate sheet being kept for sal and asna.

¢In the heading, the depth and width are only to be wri
¢ ten, the length is to be entered under column heading ‘length i
¢ feet.’ -

‘. 9. From tree No. I Sal which is first class, 8 scantling
¢15 ft. by 5 in. by 4 in. were cut and 4 pharras remained.

‘ From tree No. 2, 20 scantlings 15 ft. by 4 in. by 4 in. an
¢2, 16 ft. by 4 in. by 4 in. were cut and 6 pLarras remained over.

‘From tree No. 6, 7 scantlings 13 by 5 by 4 and 4 pharr:
¢ were cut, this tree being II class.

‘From No. 10 nothing was cut as it turned out hollow.

‘The cubic contents of pharras (slabs) are not to be entere:
‘In order to arrange the trees in classes, every tree whic
¢ measures 4 ft. or more at butt end isto be I class, 3 ft. to 4 {
+1I class, 2 ft. to 3 ft. 1II class, under 2 ft. IV class.

* Copy of That Mohurrir’s sawing form to be sent weekly b
‘ mohurrirs to the Divisional Office through Range Officers ; copi¢
‘of Range Forms I and II to be sent weekly to Range Officers.’

January 11th.—Visited markings for improvement felling i
No. 5,—8,237 acres, in which only 9,950 I class trees are to be ct
next year. The crop is very open already and the young growt
quite insufficient, consisting in some places of nothing but sma
seedlings buried in grass, in others of small poles mostly distorte
by grazing or overhead cover. The part visited contains very fe
young trees likely to make good timber, and the already existin
grass constitutes a danger of the utmost gravity, as seen by th
results of the disastrous fire of two years ago. Fire protection i
good here, but the best of protection is uncertain safety if ther
is much grass. Any felling here at all needs an excuse, and ths
is found in the fact that many of the old trees are extremely rof
ten, while in some cases they are injuring seedlings large enoug
to need uncovering.

January 12th.—Returned to Sonaripur, after going out i
the morning, laying out a sample plot of 2 acres, and measurin

art of the crop. The object is to compare the rate of growt
in thinned and untbinned areas. A fellow plot will be laid ou
on the other side of the road in this year’s fellings as soon as the
are finished. Found on arrival that the trains were not runnin
owing to the defect in the bridge at Dudwa. There is no Tele
graph pearer than Mailani, to which place a telegram bad yester
day been sent by hand for Bareilly. A reply had been hope
for, but none came.

January 13th—Waiting at Sonaripur. A train migh
appear at any time without warning, but did not do so. Thi
will interfere with the Punjab tour.

January l4tlz.—Marc{1ed to Dudwa, or Sohela. 7 miles, in
tending to march in to Mailani if necessary, but there wer
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bopeful ramours that a train would run to-morrow, and a reply to
my telegram also appeared promising, but no train came.

January 15th.—Loaded up camp realy to march if no train
wrived, bat it came in about 10 A. M. and went on to Sonaripur
Depot, returning about 2 p. m. to take us on to Mailani where we
caught the 4-30 train for Bareilly.

II.-CORRHSPONDEINOH.

Chlorophyll.
3z,

Siace writing my letters to the ‘ Indian Forester’ about
Shlorophyll, I have been able to obtain that substance by means
o Mr. O’Leary’s suggestion, and find that it does not give any
i the characteristic tests of iron. I have also found from the
Bocyclopedia Brittanica (last edition) that Chlorophylil consists
f4 distinct colouring matters, two green and two yellow ; all
f which have a different effect in the polarization of light. Chlo-
ophyll also with the spectroscope gives a characteristic black
and in the red. The colouring matter of plants, other than
’hlorophyll, is apparently called chromule.

As regards my idea about chromule, from what I find in the
incyclopedia, and in Chambers’ “ Information for the people,”
‘seems to receive a certain amount of corroboration with regard
) vegetable dyes. Firstly ; I find that napthyl is considered
t first of a series of “ Condensed Benzols,” as they are called,
orresponding to the the Phenyl Series ; thus ;

Phenyl (Ce Hy ) Napthyl (C, H, )2 HO,
Phenylene (C, H, )2 HO. Anthracyle (C,, H, )2 HO.
Tolyl (C, H, )2 HO. Chrysyl (C,; Hy )2 HO,
Tolylene (C, H, )2 HO. Ete.

Xylyl (Cs H, )2 HO.

Xylylene, &c, (C, H, )2 HO

econdly, Picric acid giving a yellow dye, is a substitution pro-
act of the Phenyl radical, three atoms of NO, replacing three
oms of Hydrogen, thus C, H, (NO, ) HO Napthalene
dlow is much the same from Napthyl, C, H, (NO, ) HO,
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Magdala Scarlet (a yellowish red) is N {(Cﬁ’H" )+ and i

becomes reddish purple when one atom, violet when two atoms,
and blue when three atoms of hydrogen are replaced by organic
radicals. Awin (or Corallin), a bright yellowish red colour

ing matter, is Phenyl ditolyloxide C H; O g’ IH:I: 8 ; whilst

Indol(the basis ofindigo)is Tolyl Cyanide %’ g ! }, containing
none of the Phenyl radical.

A. W. LUSHINGTON.
February 2nd, 1898,

Age at which Elephants can be worked.

Dear Mgr. EpITOR,

The subject is one of interest to the Department, anyway in
Burma, so 1 will make no excuses for troubling you with the fol-
lowing information.

On January 22nd 1898, I visited a camp of Messrs., the
Bombay Burma Trading Corporation, Ld. in the Nansawin Creek,
Kampat Reserve, the men had four elephants dragging, and just
as I arrived these came in from work and I was struck by the
smallness of one of them, a female. On asking her age, I was told
she was 10 years old, and had been at work now for 2 years, bav.
ing been broken in when 7 years old. She only took 10 day:
to train, being taught the words of command, etc., in Mintham
Village, Kubow Valley, by a Karen, since dead.

The mother was in the Corporation when the calf was born
so the age is known. The youngster seemed quiet and docile
understood all the commands as I saw, and was very fit and fat.

The men told me she could pull logs of 3 cubits girth and
18 foot length.

As I was far from my own camp, and had no tape with " me
I could not, I am sorry to say, take any measurements as t
her height, etc., though she certainly did not stand over & ft
8 inches.

C. W. H. BRUCE,
CHINDWIN,

February 1st 1898,



VALUATION SURVEYS. 8?

Yaluation Surveys.
Bm,
Will anyone kindly correct the following calculations of
the growing stock in a forest ?
t the total area = A, the area valued = a; the number of
trees of the species to be valued according to classes, = P., Q., R.
etc., the number of trees counted according to classes in the area

8 =p,yQqQ,r

P q'.l'hen P = A multiplied by p. divided by a,

» = » » q. » » &
» R=A ”» » T » » &
and so on for each tree-class.

My ocontention is that that is the only simple method for
calculating the total stock according to classes, and that nothing
is gained by splitting the area up into arbitrary divisions. The
method is quite independent of the condition of the area, the
species may be scattered over the whole area, evenly, it may be
concentrated on a small portion only, or any intermediate condi-
tions may exist. The paper calculation, based on the proportion
the actual area valued bears to the whole area, is in itser perfect,
and the absolute accuracy of the result depends on the way in
which the surveys were made. These of course should be made
over representative country.

If instead of this we divide the area valued into, say, three
portions, which we may do in any way, and confine our attention
to the first tree-class and call these portions x,y, and z, where x
plus y plus z = a, and call the number of trees in these areas,
v, 8, t, where v plus s plus t = p.

then X = A multiplied by x divided by a,
"Y=A ” » Y » 3 8
nz"A ” n Z n 9 &

where X plus Y plus Z = A,

and callin

V=A multip%ied by v divided by a,

S=A » n By » 8

T=A ” ”» ’ 3 By

Then the total number of trees in this class = V plus S
plus T = (v plus s plus t) by A/a, = pby Afa = P.

This gives the same result as before.

Now if in the above case it so happens that v/x = sfy = ¢z,
then the three areas x, y, and z, are exactly similarly stocked, as
regards the tree-classes in question, and we may write

or, P = (V plus 8) by A/ (X plus Y)
or, P = (V plus T) by A/ ( X plus Z)
or, P = (8 plus T) by A/ (Y plus Z)

(Small letters may be written for capitals in the above six
equations,) But if it be not a fact, that v/x = sly = t/z, then

1
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none of the above 6 equations are necessarily true, and unless it
happens that one of the first three are true, none of the last three
can be true, and vice versi. The truth of the 4th depends on the
truth of the 3rd, that of the 5th on that of the 2nd, and that of the
6th on the 1st. In any case, what the object of these complica-
tions is, is not apparent,

Suppose we take a forest of 10 square miles, and value one
square mile, then if we divide the area into two portions,—5
square miles of teak-producing, and 5 square miles devoid
of teak,—then, if the 4 square mile of teak area valued con-
tains 300 teak trees, the whole teak area should contain § by 2
by 200 trees = 2,000 trees. And since it has been shown by
valuation surveys that the remaining area has no teak, the whole
area contaius presumably only 2.000 teak trees.

To assume that the whole area contains 4,000 teak trees, on
the grounds that a specially selected teak area contained 400 teak
‘trees to the square mile, is obviously as wrong as to assume
that the whole area contained no teak trees, because another
specially selected area of the forest contained none. In this case,
as the two areas valued are equal in extent, the mean of the two
results will give 400 trees (800 plus 0) (1/2 = 400). Were the
areas not equal, this would not be the case.

Again, we have no more right to take the mean of 400
and 800 than of 400 and 0, to obtain a more reliable result,
Whether or not we deliberately discard a portion of the
valuation surveys on the grounds that they are not represen-
tative, there is but one true result obtainable for a forest,
whether it be obtained by a cumbersome, piecemeal process, or
by more ordinary methods, and there is no methodp of taking
means, which can give a different and true result. A knowledge
of this simple fact would save much useless labour.

MANDALAY : C. M. HODGSON.
January 31st 1898.

Cultivation of the Nipa Palm

Under advice from (olonel F. W, Snell, Administrator of
this State, I have the honour to trouble you with a request that
you will kindly supply me with information regarding the
mode of cultivation and utilization of the Duni Palm (Nipa
Sruticans. Hooker’s FI. Br. Ind. Vol. VI-p. 424.) and also
where its seeds can be obtained.

1 have received a letter from the Conservator of Forests,
British Burma, regarding the palm in question in which he writes
“The Duni-paln grows in creeks and estuaries and prefers
‘brackish water ; it grows luxuriantly in all the Irrawaddy deltas
‘and around the estuaries of the Sittang and Salween rivers,”



DRFOLIATION OF TEAK IN THE OENTRAL PROVINOES 89

The Dictionary of Economic Products of India (Vol.-V.-
p- 430) gives some uses, but not the mode of cultivation. Will
you please therefore kindly supply me with fuller information
aboat the palm, as the Administrator of our State desires to make
a large plantation of the Duni-palm on creek and river banks.

JAI KRISHNA J.,
CuRATOR OF FOREsTS,
Porbander State,

Note. —The eeed of the Nipa palm is very large, and, we imagine, germinates
easily. We have no doubt but that the Sunderbans Forest Officers would
willingly send seed to Porbander to our Correspondent, if asked to. Hon. Ed,

Defoliation of Teak in the Central Provinces.

Sz,

The following additional information * regarding the defo-
liation of teak by a caterpillar during the growing season of
1897 will be read with interest.

“The second flush of leaves of the teak have again been
‘ entirely destroyed by the same caterpillar and all the teak forests
‘in the southern portion of the district (Damoh, C. P.) present
‘(on 8th. September) a uniformly brown appearance, which
‘renders them easily recognisable from a great distance, Bulbuls
‘are apparently the only birds to eat this caterpillar, at least 1
‘bave seen no others ; but I daresay the cuckoos and the (Note
‘ fantail flycatcher have also something to say in the matter.”
furnished by Mr. R. C. Thompson, Extra Assistant Conservator
of Forests.)

Since the date of the observations recorded in the preceeding
note, the teak brought out a third flush of leaves, which flush
was also similarly attacked in November; apparently, therefore,
three generations of the insect may be produced during a single
growing season of the teak.

E. E. FERNANDEZ.

® An earlier note on this subject was published at page 325 of the Forester
for August, 1897.

II~OFFICIAL PAPERS & INTHLLIGENCH.,

Mechanical Tests of Pyinma Wood.

Reporr By Proressor W. C. Unwiy, F. R. S.
The plank dealt with, which was about 2§ inches thick and
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rather exceptionally dry (as the wetness test shows) is described as
the timber of Lagerstremia Flos-Regine, or Pyinma. The colour
of the wood is brown or light walnut.

A block, weighing 599'3 grams, was tested for density.
The specific gravity was 0'669 and the heaviness 4177 lbs. per
cubic foot. '

Some shavings dried in an oven at about 180° F. for eleven
hours showed the amount of moisture in the timber to be 1377
per cent reckoned on the weight of the dry wood.

Shearing Test.—Two tests were made : (a) with shearing

lane about puralled to the annual rings, (b) with the shear-
ing plane about at right angles to the annual rings.
(a) Block 69c.
Dimeusions, 1'935 by 2:036 inches.
Area sheared, 3939 sq. inches.
Shearing load, 8,588 lb.
Shearing stress, 9108 Ib. per sq. inch = 0-407 tons
per sqb inch,
(b) Block 69d.
Dimensions, 1985 by 1'980 inches.
Area sheared, 3 9830 sq. inches
Shearing load, 2,349 (1b.
Shearing stress, 597'7 lb per sq. inch = 0-267 tons
per sq. inch.
Mean §hel::ring resistance, 754 1b., or 0337 tons per
8q. inch.

Transverse Test.—Two tests were made with rectangular
bars on a span of 45 inches.—

Bar 69a.—Width, 3:503 inches Bar 69b,—Width, 3:629 inches

Depth, 2:692 ,, Depth, 2:607 ,,
Deflections, in inches. Deflections in
Load at centre, Load at centre, inches.
in pounds in pounds
69a. 69b- 69a. | 69b.
0 2,000 0569 | 0877
250 ..| 0085 0106 2,250 0736
500 .| 0170 0212 2,500 0927 | 0787
750 0-286 3,000 N 1-036
1,000 .| 0362 0368 3.500 N 1256
1,250 Y B 0451 3.960 ..| Broke. | —
1,500 | 082 0526 4,000 N 1'466
1,760 - 0572 4,398 Broke,

Both Bars broke by tension,
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The following are the results reduced :—

Co-efficient of Trans- Co-efficient of
Bas. verse Strength, Range p(guig:'" in Elasticity.
Pounds. Tous. L::l'- ig‘."'l;‘:l't' i‘:’
60a v | 11,355 5.07 0 to 2,000 1,312,500, 5858
6%b . | 12,037 537 0 to 2,600 1,125,400, 65024
Mean .| 11,696 522 . 218,050 | 5441

Compression Test.—Two tests were made : —
Block 69e.— Dimensions, 2452 by 2:499 inches.
Height, 6'55 inches.
Area crushed, 6'128 sq. inches.
Crushing load, 1691 tons.
~ Crushing stress, 2:759 tons per sq. inch.
Block 69f.—Diwmensions, 2:418 by 2:490 inches.
Height, 6-50 inches
Area crushed, 6020 sq. inches.
Crushing load, 1668 tons.
Crushing stress, 2:765 tons per sq. inch.
Both specimens broke fairly by shearing. The mean crush-
ing resistance is 2:762 tons per =q. inch.
Considering that the wood is not very heavy, its strength
is good.

11th November, 1896.
(Annual Report of Imperial Institute 1896-97.)

Preliminary Report on two Burmese Turpentines.
By Proressor Henry E. Armsirona. F. R. 8., &c.

Large samples of Pinus khasya and Pinus Merkusii have
been received by me through thie kind offices of the Imperial
Institate, and the following are the results arrived at by their
preliminary examination :— :

The crude turpentine from Psnus khasya was a grey, thick
pasty mass, containing a quantity of small pieces of wood. That
from Pinus Merkusis was more flvid and cleaner in appearance.

By distilling with steam, 1 separated about 13/100ths of its
weight of oil from the Pinus khasya turpentine, and npearly
19/100ths from the Pinus Merkusii turpentine. On a previous
oocasion, L obtained nearly 17 per cent. of il from & sample
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of the first-named turpentine. I imagine that the present sap-
ply of turpentine was collected under less favourable conditions,
and that some oil was lost by evaporation in the case of the sample
now under examination.

The original turpentine and the distilled oil in each case
have a very slight but agreeable odour, which is even less pro-
nounced than that of French turpentine and distinctly charac-
teristic although indescribable. The two oils are very similar
in this respect.

I am satisfied that the oil from Pinus khasya is identical with
that which I received from the Colonial and Indian Exhibition
and examined several years ago, and which 1 was then led to
believe came from the same tree.

The examination of oils of this description, with a view to
determine their precise composition, is a matter of great difficulty,
and we are but beginning to discover methods. From the experi-
ments I have been able to make thus far, I am satisfied that
the oil from Pinus khasya is strictly comparable with French
oil of turpentine, thus confirming the opinion 1 arrived at several
years ago.

The oil from Pinus Merkusii is very similar to that from
Pinus khasya.

Like French oil of turpentine, both these oils distil within
a very narrow range of temperature, near to 155° C., but the
oil from Pinus khasya appears to contain a somewhat larger
proportion of soma constituent of higher boiling point.

The two oils are very nearly alike in relative density, viz.,—
At 20° C ' _ P.khasya, P. Merkusii
) 8627 ‘8610 °’

They both turn the ray of polarised light to the right, the

go-called specific rotatory power being,—

P. khasya P. Merkusii

T F36"28 +31"45
The rotatory power of French turpentine is practically always
about 36°. Moreover, the Pinus khasya oill now examined
agrees with that I previously obtained from British Burma in
this respect. .

Practically, French oil of turpentine and that from Psnus
khasya exactly correspond in properties. The difference between
the oils from the two Burmese turpentines is of such a kind as
to be of no practical consequence—they are essentially similar,
and the slith difference is due to the presence, in one or the
other, of some substance besides the chief constituent.

I am at present inclined to think that the oil from Pinus
Merkusii may be the more uniform. It will be iy endeavour
to thoroughly examine the two oils in comparison with French
turpentine, and, i possible, to discover their exact nature,
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Meanwhile, I may say that both oils are of the highest qual-
ity, and that I believe they would serve every purpose for which
oil of turpentine (French or American) is used. They even
compare favourably with the French oil, which is the highest
quality in the market.

'].!he resin left on distilling off the oil would also, I believe,
be available for all purposes for which ordinary resin is usei.

There is no reason, 1 venture to think, why India should not
obtain whatever turpentine is required from native sources, if the
industry can be developed and the cost of carriage be not too

eat.

I hope later on to submit a more detailed report, if I should
be successful in devising methods of separating the constitnents
of the oils; and, in any case, to obtain results of considerable
scientific interest which may throw light on the, at present, ob-
scure relationship between the various oils of the turpentine class,

11¢th March, 1896.
(Annual Report of Imperial Institute 1896-97.)

IV.-REVIEWS.

Review of Forest Administration in British India
for the year, 1895-96

BY B. RIBBENTROP O. 1 E, INSPECTOR-GENERAL OF FORESTS.

Our usual yearly account of the Inspector-General’s summary
comes unfortunately rather late, but in spite of its lateness we
think there is much that is important to record.

Area. During the year 1,544 square miles were added in
the Bengal Presidency, 1,086 in Madras, and 199 in Bombay.
There were 618 square miles of exclusions chiefly in the Central
Provinces, so that the total aren of Reserved Forest at the
end of 1895-96 (June 30th) stood at 76,482 square miles. The
area of Protected forest was 8,347 square miles and that of
Unclassed forest 27,682 square miles, making a total of 112,511
square miles of all categories.

Forest Settlement was carried on more briskly during the
year, especially in the Punjab, Burma and Madras, but in most
provinces the work is nearly completed.

The Forest Survey continues to shew good work and the
usual map recording progress is appended to the Review, the red
patches on which shew the work of the year. The area surveyed
was 5,677 square miles and the total now completed is 89,097
square milee. On the Subject of Working Plans, Mr. Ribbentrop
says :—
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“Of the total area under the control of the Forest Depart-
*ment, which at the close of the year stood at 78,474 square
“miles. working-plans were actually in force over an area of
10,670 square miles, or 14 per cent. of the whole. Moreover,
‘for a further area of more than 15,000 square miles, working-
‘plans were under preparation, so that it is evident that the next
¢ fow years will largely increase the area of forests worked under
‘carefully considered plans of working. Dnring the year under
‘review, 15 working-plans, dealing with an area of 1,495 square
‘miles, were sanctioned by Local Governments, raising the
¢total number of plans in force from 50 to 64, whilst 11 plans,
¢ dealing with 1,670 square miles, were submitted to the Inspec-
*tor-General of Forests for his professional opinion.

‘The North-Western Provinces and Oudh continue to hold
‘the foremost place in this branch of administration, showing an
‘area of 59 per cent. of the total brought under sanctioned work-
¢ing, whilst important plans for some 1,000 square miles, were
¢either completed or nearing completion at the close of the year.
¢ Excellent progress has also been made in the Southern Circla
¢of the Central Provinces. In Madras and Bombay the control
¢ of working-plans does not lie with the Government of India, and
‘it is not known how far the plans referred to in the reports and
‘forms have been sanctioned by the Government. But it would
*appear that in Mladras better progress was made than in the
‘previous yvear, and that in Bombay a good deal of work was
*done in all three Circles. The high cost of completed plans in
¢the Kanara Division of the Southern Circle, Rs.” 545 to
¢ Rs. 649 per square mile—is remarkable. In Sindh it bas been
¢ realized that the forests have in many instances been overworked,
‘and the long delayed formation of a working-plan division is
‘a most satisfactory step.” :

Communications and Buildings. The following account will
be read with interest, and especially the part relating to forest
tramways. It is not clear whether it has been sufficiently consi-
dered in the calculations, which are in some cases against the
use of the tramway, that the use of carts is in some of the localities
nearly impossible, that very often the number of available carts
is very small compared with that required ; and that it may often
bappen that if carts were used, mu(clb more expensive roads would
have to be made. Thus, in Striharikota, the soil is a deep loose
sand most difficult for carts; there are no, or almost no roads,
and the forest- being nearly quite separated by water from the
agricultural country, carts would be difficult to procure in num-
bers sufficient for the carriage of the wood.

Again, in Cuddapah (Ballipalle ?) and in the Anamalais the
country is difficult, and road work would be expensive if tracks
suitable for the carriage of heavy loads had to be made. In thr
Casuarina plantations of Nellore, the use of carts would be almost.
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impossible, and like Striharikota, the soil is a loose sand. Another
year we may hope to have a paragraph devoted to wire tram-
wavs: in our opinion wire is the method of transit of the future,
only we must get the latest improved arrangements from Earope
or America instead of putting up more or less rough appliances
as bas sometimes been done. We believe that wire is much used
in Ceylon and it is certainly used on the Nilgiri Coffee estates : it
ought to be excellent for forest works, especially if the gradients
can be managed so as not to be too steep.

“ On the comstruction and up-keep of commaunications a total
‘expenditure of Rs. 1,43,300 was incarred, of which Rs. 51.100
‘ were spent on new roads. Only in Bengal, the North-Western
‘Provinces and QOudh, and in Madras were important new road-
‘works undertaken, expenditure in the remaining provinces being
‘but small. Rupees ¥2,700 were spent on repairs to existing
‘ronds, the heaviest expenditure being, as usual, in the North-
‘Western Provinces and Oudh (Rs. 43,000), where extensive
‘aonual repairs to the roads are required, without which produce
‘cannot be brought out of the forests. The construction of tram-
‘ways for the carria.%e of produce from the forests to the markets
‘has not been developed to any great extent, there being at
‘present only some 32 miles of such lines, of which only 28
‘miles have been laid. Moreover, where such works have been
‘constracted, they have mnot always proved commercially suc-
* cessful as compared with the ordinary means of transport ubtain-
‘able locally. Thus, in Madras, the Anamalai tramway in the
‘South Coimbatlore District, which has been kept up since
*1589-90, is calculated to bave resulted in a net loss to Govern-
‘ment of Rs. 22,000. The cost of carringe by the tramway is
*Re. 1-6-1 per ton per mile, whilst by carts it is estimated to be
‘Re. 1-0-8 per ton per mile. The capital on which depreciation
‘and interest is yearly deducted would, however, seem to include 7
‘ miles of tramway, of which 4 miles only are at present laid, and
‘it is probable that when the lead is longer the tramway will
‘show a profit. Similarly, in tbe case of the Cuddnpah trumway,
‘the working of which ttill shows a slight loss, out of 8 miles of
‘line purchased only 14 mile seem to have been luid.

‘The Casuarina Plantation Range tramway in Nellore bas,
‘on the other hand, proved a complete success during the 11
‘years in which it has been working, and the net profit to
‘Government during this period is estimated to bave been Rs.
‘23,600, In Changa Manga, where a tramway 4 miles in length
‘bas been working for some 17 years, the cost of carriage of tuel
‘by tramway has been much the same us it would have been bhad
‘country carts, paid at prevailing rates, been employed. But the
‘number of local carts is quite insufficient for the work, others
‘would have to be imported from elsewhere and the rates would
‘certainly rise.

12
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*The following statement ;fives particulars of the forest tram-
¢ ways at present working in Iudia, and an endeavour has been
‘made to contrast the cost of carriage per 100 maunds by the
‘ various tramways, with that by other means of transport obtain-
‘able in the same locality ” :—
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Total length Deseription, Capital oy yi10g oxpen: | Mda. per mile

of Gauge. ) hu:‘ Motive-power. w’ ses per 100 Mda. mby olh«h
vy woight ) mile. Ppormile. similar
localities,
Cuddapak.

l’ miles | 3 feet |Bteel, 10 Ibs. per | Manual labour. .« |(5) Rs 488 in-| Rs. 8.4.0
only 1} yard. cludes intere~t | double g
mile per- on capital out- | lock cart,
manent! layat 4 per
nu:'hd 0 oent).

or
is ueed for

re-
tempors- '

The above tramway material was obtained either through the Indis Office, Mesars, Rl.ng
King & Co, Bombay, or from Messrs. John Fowler & Co,, Leeds, whose agents in Calout
have an office at No 89, Clive Street.

(s) Comparatively high rate due to greater expense of working tramway in hilly ccuntry,
() Information not available as to the comparatively high ocost of working. D ubt i
if there will be sufficient material or sufficient steady demand to make the line pay.

Fire Protection.—The year was rather a bad one and
many serious fires took place. Still, on the whole, the results
were good. for out of 30,631 sq miles attempted, 27,909 were
vrotected successfully ; that is, 89 per cent of the aren was
barnt. The cost of protection came to about 2 pies per acre.
On the causes of fire Mr. Ribbeutrop remarks:—

* In the Bengal Presidency, 1,187 conflagrations occurring
‘in fire-protected forests were attiibuted to intentional firing.
‘In the large majority of cases this was not, it may be assumed,
‘done with malicious intent, but in order to obtain new grass
‘for purposes of shikar or through mere carelessness. 1t is
‘astonishing how difficult itis to impress upon the uneducated
‘native mind the amount of damage that is done by setting
‘light to a forest. They will not realize it, and it requires
‘time and patience and help from the Revenue authorities to
‘educate the natives in this respect and to eradicate inherited
babits ; but it is evident from the constant increase of the
sreas which in most provinces escape being burnt withont spe-
cial means of protection, that considerable progress has been
made in teaching the necessary respect for forest property.
Exemplary Pnnishments are needed only where malice has
‘been proved.”

Grazing.—An interesting table gives the areas open and
closed during the year, from which we gather that of all classes of
forests, totalling 112,511 square miles, 33,316 were closed to all
animals and 38,419 to browsing animals only. The Inspector-
General explains how extremely liberal is the Government
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policy as regards grazing, in a table, which shows that while
Rs. 15,04,000 were realized for grazing during the year ;
nearly as mazh, viz., Rs. 14,30.000 were foregone.

Reproduction. The following are Mr. Ribbentrop’s remarks
on this suhject. His remurks are followed by a note on the fire

nestion in Burma which is too long to reproduce here but
zeselves a place to itself which we lhope to give it later.

“ Qur working-plans prove that con-iderable attention is
¢ paid to the application of correct sylvicultural principles to
‘our Indinn forests. The progress in this direction has been
¢ good, and the treatment under which the principal timber-
¢ producing species most successfully reproduce themselves is now
¢ generally understood. The majority ot officers in the high grades,
* and many of those who were educated at the Dehra Forest School
* occupy themselves with the study and solution of sylvicultural
¢ problems to an extent quite unknown not so very many years
‘ago, when these studies were, so to say, the monopoly of
‘a few officers in each Proviace. This growing interest in
¢ sylvicultural problems, the more general and more scientific
¢ applications of the principles taught to our officers during
* their technical training may be ascribed to three main causes.

‘In the first instance there has been a considerable increase
¢in the numerical strength of Divisonal Officers, and in the
¢ proportion of technically-trained men amongst them.

* The next reason is the great improvement which has
* taken place both numerically and in general efficiency in the
¢ India-trained staff, more especially in the Provincial and
‘ Ranger services. This naturally bas its effect on the lower
¢ subordinate class, and the Divisional Officer is less a slave
¢ of close supervision over the executive carrying out of svlvi-
¢ cultural operations than he used to be, at a time not so far
¢ back, when he had to personally snpervise each thinning, and
‘the marking-out of each improvement or regeneration felling.

* The third and by no means the least important cause is
‘found in the preparation of working plans and the present
¢ centralization of their criticism and control. Each of such
¢ plans, or at least groups, which refer to forests of a similar
¢ character, contain sylvicultural problems and proposals to
¢ solve them by practical application of sound sylvicultural
¢ principles. No doubt sooner or later the valuable information
‘ now scattered through many volumes will result in mono-
¢ graphs on the treatment of special distinct classes of forests.
¢ In the meantime we may well be satisfied with the general
¢ progress made in the study of Indian sylviculture and its
¢ practical application, and especially with the general inter2st
‘taken in this, the Forester’s most important duty ; for
¢ though we have learned much there isstill much more to learn.

¢ Natural reProduction is so gradual and so few exceptional
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¢ incidents occur, that it serves no practical purpose to record
‘ progress from year to year. The two main conditions which
‘are necessary to obtain a satisfatory reproduction are a per-
‘ manent protection from fire and from grazing whilst reproduc-
‘tion is actually in progress.”

Outturn.-—The total outturn of the forests in the whole of

British India for 1895-96 was 245
Government. Purchasers. po: 'q:‘;/o 72
Timber c. ft. 6,226.099 = 40,194,745 s €44
Fuel c. ft. ... 18,264,220 91,763,705 A 6" ant
Bamboos No. . 11,092,111 1.29.461.778 23.6% N
Minor Produce Rs. 1,20.529 33,66,978 V20 ol
In addition to the above, prouuce, ete, of the following o715
value was given away free: gl
Rs. 1 LX¥ s .
Timber . 3,09,620 A% s
Fuel . 11,10,350 LRI
Bamboos 1,04.020 NERE

Minor Produce ... 2.99,560

d O
n"’?\‘ 0!} . ¢

Grass and Grazing 16,%7,100 LA0T

Total .. 36,00,650

Finance.—The gross revenue of the year was Rs. 1.70,99,380;
the net revenue Rs. 77,66,770 which amounts to 45.4 per cent,
of the gro<s revenne, a little larger than in 1894-95 and to Rs. 69
per square mile of land under forest control.

be value of produce given away free was Rs. 36,00,650 as
before stuted so that the net results of the year were

Actual net revenue .. 17,66,770
Free grants and rights ... .. 36,00,650

1,13,67,420

Mr. Ribbentrop very properly remarks that ¢ these facts show
‘the great value of the Government forest estates, apart from
‘the revenue realized from them, in supplying the needs of the
‘surrounding population.”’

And yet no account is taken of the indirect advantage to
the country in having an assured tree or cheap supply of the
material which it requires for evervday use. Many forests are
worked at only a very slight profit indeed to the Government,
but a very large indirect advantage to the governed. We should
like to see a step further taken and the advantages which the
population living near the forests possesses, extended to that which
bas no forest near at hand. If the ‘fuel and fodder’ scheme
proposed by Dr. Voelcker were extended to the large areas of
those provinces whose forests are in large Blocks only, on their
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outskirts, we might hope that the result would eventually be the
restoration to the land of the immense quantity of manure now
used as fuel.

Ezperiments.—we reproduce the following extracts on the
resin industry and the india rubber plantations :

“ An attempt was made to extend the resin works, which
‘have proved entirely successful in the hill forests of the Jaunsar
¢ Division, to the “ichir” trees grown in the Saharunpur Division.
‘The amount of resin yielded by these trees growing somewhat
‘out of their natural habitat was found to be so small that the
‘attempt was abandoned. The comparative absence of resin in
‘trees of the same species, which produce an abundance at higher
‘elevations close by, is a fact worthy of notice. Further experi-
‘ments will be carried out in regard to this and will also be un-
‘dertaken in order to ascertain the comparative yield of the
‘ rubber-trees in different localities. Without such precautions
‘large sums of money may be frittered away.

‘The Charduar rubber plantation in Assam was enlarged
‘by a few acres only. It covers an area of 2,165 acres, and has
‘been a complete success so far as the propagation of the rubber-
‘tree (Ficus elastica) is concerned.

‘The best method of propagation has been found to be by
¢ raising plants from seed in nurseries, where they are transplanted
“two or three times and kept until they are some 12 feet high.
‘They are then planted out in mounds and are high enough to
‘be out of the reach of deer, which destroy small young seed-
*lings. Rubber-trees may also be raised from cutitings, but so far
‘the information at present available tends to show that the
‘plants thus raised are not so hardy, and that they do not throw
*down aérial roots nearly so quickly as the plants raised from

seed, and that consequently they take much longer to develop
‘and at any given age yield less rubber.

¢ Experiments have also been made of plarting out the young
‘rubber in the forks of trees, a method which bas the advantage
¢ of at once placing them out of the reach of their great enemies,
¢ elephants and deer, and of giving them the necessary light over-
‘head without the necessity of making extensive and expensive
‘clearances in the evergreen forests. ~These experiments have
¢ usually failed, principally, it is thought, because too often the

plants were placed in the forks of sound trees. In many cases
sufficient nourishment was provided to keep them alive, but no
inducement was offered to establish a connection with the soil. It
is a matter of regret that the experiment was abandoned and that
the forest was cleared for a regular extension of the plantation,
instead of trying to induce the plants established in the forks of
trees to connect themselves with the soil. Further experiments
¢ seem desirable in this direction. The young plants should, how-
‘ever,be placed in unsound or girdled trees, or some device, such
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‘as hollow bamboos filled with vegetable mould should be
* arranged, 0 as to enable the rabber roots to develop and reach the
¢ ground. Once they have done this their subsequent satisfactory
¢ growth is assured, and it is evident that this method, merely neces-
¢ sitating the killing out of a few practically valueless trees, must
‘ beinfinitely cheaper than opening out belts in the evergreen forests
‘and the clearing thereof for several years, the building of mounds,
¢ and the raising of large plants. It has been estimated that, with the
¢ experience gained from past experiments and failures, it is pos-
¢ sible to plant up an acre with rubber raised from seed at a cost
‘not exceeding Rs 40 per acre; and this may be much less if
¢ grass land is operated upon.

* Fifty rubber-trees, planted out in 1874, had in 1895, at
‘the age of 21 years, an average height of 78 feet and an aver-
‘age girth of 18 feet at the base. Trees 15 years old were found
‘to have an average heicht of 64 feet with a girth of 9 feel.
¢ It remains, however, to be proved whether the plantation will
* prove a financial success or not.

‘Ezports of Forest-Produce.—The following table gives the
¢ amounts and value of various articles exported from India during
¢ the year :—
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The Inspector-General notes that the past ten years have
seen the exporis of forest produce more than doubled in value
as is shown by the following comparison :-—

Value of exports in 1855-%6 Rs. 1,71,00.000

Ditto 1895-96 » 3,50,00,000

Education —1It is noted that 11 officers joined the Department
during the year from Coopers Hill ; and that there were 83
stadents at Dehra Dun.

We will new conclude by quoting Mr. Ribhentrop’s remarks
on the Forest Administration in native States. We regret, as
last year, to see Travancore omitted from reference, also Hyder-
abad, Kolhapur, Moburbbanj and others which have com-
menced forest conservancy. It would surely not be difficult
to obtain inlormation regarding these, even though the States
do not issue printed Annual Reports.

“ Copies of the Forwst Administration Reports were received
¢ from the Mysore, Kashmir, Jodhpore, and Jeypore Native States.
‘In Mysore, Mr. L. Ricketts, who retired towards the end of
¢ 185, was replaced by Colonel Campbell-Walker. Owing main-
‘ly to a slackness in demand for <andal-wcod, the forest revenue
*in this State decreased slightly as compared with the results of
¢ 1894-95, but, on the other hand, the area of the ‘‘State Forests”
‘was increased by 141 square miles ; while a commencement
‘was made toward systematic management by starting enumera-
‘tion of sandal trees in all the districts. It is observed that the
‘ question of forming further considerable areas into * Reserves”
‘and “ State Forests” is being considered by the Durbar, that
‘some little progress was made in prelimipary surveys of reserv-
‘ed areas, but that a large amount of work still remains to be
‘carried out as regaurds demarcation and forest-settlements before
‘any great progress can be made in the preparation of work-
¢ ing-plans.

¢In Kashmir the net revenue rose from Rs. 3,39,000 to
* Rs. 5,386,360, thislargeincrease being due to an extension in the
‘departmental sleeper works. Excellent progress has also been
‘made in the estimation of forest areas, in demarcation and in
‘boundary surveys, and the Government of India view with
‘satisfaction tbe great advance made in the mabagement of
‘ the forests during the past five years of Mr. McDonell's admin-
‘istration. At the same time it is trusted that the importance
¢ of taking measures to ascertain the permanent possibility of these
¢ very valuable deodar forests will not be lost sight of.

‘The forest administration in Jeypore and Jodhpore con-
‘tinues to be satisfactorily carried out, though the number of
‘ browsers shown as grazing in the open forests in Jeypore seems
‘to be somewhat excessive, as the figures given in Forms Nos.
*54 and 55 show that 78,000 acres of forest were grazed over
‘by 153,082 of these animals. Concerning forest conservancy
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in States that do no not issue printed Administration Reports,

‘it is to be noticed that Mr. Thompson, lately Conservator of
¢ Forests in the Central Provinces, has been appointed to the
* charge of the Sirmur State forests, and tbat the preparation of
¢*simple working-schemes for the numerous small States sur-
rcunding Simla has been commenced.”

District Gardens in the Centu_'al Provinces.
Report for 1896-97.

It is noticeable that so much interest is taken in garden
and arboricultural work in the Central Provinces. Krom the
Report before us it appears that there are gardens in nearly all
Districts, all apparently doing good work, besides special gardens
at Pachmarhi and in the Maharajbagh, Nagpore. They all seem
to be able to pay a considerable portion of the expenditure on
them, and on the whole. the Revenue of the gardens for the year
referred to was Rs. 6,133, the Expenditure being Rs. 11,453.
Doubtless, the difference represents much indirect good due in
the improvement of gardening, chiefly of vegetables, through-
out the Province. To us Forest Officers, there is not very
mach of interest except the account of the propagation of
figs, said to have been recommended by * Colonef %ampbell,
Conservator of Forests, Madras.”” We presume Colonel Camp-
bell-Walker is meant, but the procedure reads to us very much
like that which we remember to have used some 25 years ago in
the propagation of the Indis-rubber fig in the Darjeeling Lower
Hills and which we believe was invented by Mr. Gustav Manr
who was at that time engaged in starting rubber plantations in
Assam. The following quotation describes the process :—

“A seed bed, 10 feet long by 24 feet broad should be
prepared. The soil, which should first be well forked over to
a depth of 13 inches, well pulverised, and mixed with sifted
stable manure, shoold be as foillows—one of mould two
of sand, one of ashes, one of manure. All these materials
should be sifted through a wire gauze sieve. The bed
‘should be raised 4 inches above the ground, and the
‘sarface made pertectly level and smooth. On the top of this
‘layer, 1 inch in thickness of stable manure and river sand in

13

-~
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* equal proportions, should be sifted, and over that a layer } inch
¢‘in thickness of brick or tile dust also sifted. The dried fruit
¢ should now be rubbed to powder between the hands, and then
¢ sifted and sown thickly over the brick dust. After sowing the
¢‘seed, a flat smooth piece of board should be gently pressed all
‘over the bed, the surtace of which should be in this manner
‘made as level and smooth as the surface of a billiard table,
*The bed having been prepared and seed sown, it should be water-
‘ed. A small garden engine should be stationed close to the bed,
‘and a very fine spray must be allowed to -fall gently over the
‘bed till it1s well moistened, This can be done gy placing the
‘thumb of the left band over the muzzle of the delivery pipe of
‘the engine.

]t is essential that none of the seed, which all lies on the
¢surface, should be washed away. A sheet of galvanised iron, or
¢ any eflicient substitute, should now be placed about 6 inches above
‘the bed, so that no rain water may fall upon or injure the
¢surface of the bed, which must always be kept damp, and in dry
¢ weather three or even four waterings a day may be necessary.

“In about ten days the young seed should germinate freely, and
¢it will be necessary to admit sunlight for from tbree to six hours
‘daily, In cloudy weather the young plants may be exposed
‘freely all day, and a very light drizzle will not hurt them ; but if
‘the upper surface of the bed is once ailowed to dry or is broken

up by the heavy rains, the young plants will perish. The garden-
‘er in charge, who should be a trustworthy man, should be directed

to remove the covering of the bed morning and evening, and
¢ give the young plants a free zllowance of sunshine daily.

“Several nursery beds should now be prepared. They
¢“should be heavily mnured, and 4 inches of the surfuce made of
¢sifted soil. As, in the case of a seed bed, a 4th inch sifted
¢brick or tile dust will be found necessary. Into these nursery
‘beds delicate young seedlings should be carefully pricked out
‘1 foot apart with a porcupine quill or a strip of bamboo when
¢ 3th inch in height. In these nursery beds the young plants
‘should remain till 3 feet high, and then be planted out perma-
‘nently 40 to 60 feet apart in pits 3 feet by 3 feet.”

Mr. Stephen, the Superintendent of the Nagpur Gardens re-
ports a difliculty found in propagating the Mahua ( Bassia latifolia)
from seed and recommends the following procedure: * pots were
¢ filled with equal parts of leat mould and sand and half part soil,
‘the seeds were sown in the pots, very little water being given at
¢ each watering.” He says “Mahua cannot stand re-potting, and
‘when the plant has to be planted out permanently, the pot has
‘to be buried in the ground.” This seems to point to the
advisability of using bamboo baskets. We hope Mr. Stephen
will continue to record the result of his experience in forest tree
cultivation, for his hints may be of great use.









QN W W QV: L« W W Y T 9
BRSNS RSN S UYE K RNKY
© ©0 o o =] o o) o o o o o
© O © o ) © o o o e ©° o
6 o © o ° o O <) Q & © °
N4 = 9@ o, = ~ ) n o W =
T ! [ v !
P | i ! [ ! I ! |
“ ooan_ DQ.(.& . | -. \
..l-w-n.".lJ.i-ono. —-——- -t -———-
! | I ! ! ! I | " |
Ill_lilmull _|| | a _lll_lll _Ill _||1_||l_ —— : -
I ..“u B " .“ ) | _ J_, -
| | | ! | |
S S S R LIS N R SO S
“ “ ! | ' | " | i "
oL S I R ISR R S
| ! I | . | I I + r
] | | | | ] | !
S I U A R N S S R
T°°7 | ! [ ! | |
i1 . 1 VONVWOL I " [
II_II_I:I._I||_|.I|.-|.LI|I. SN
\ i | | ! ! H
| H ! ] ] ! | ]
S R S N F o !
! ! ! ! 1 , ) I
. | | | | | | | |
SR I S L TR _ _
|



Digitized by GOOS[Q



THE HILL ROUTE FROM MUERSOORIE TO SIMLA. 105

V-SHIKAR AND TRAVHL.

The Hill route from Mussoorie to Simla.

I bave occasionally seen in the * Pioneer,” and I think
other papers, enquiries about this route, which is, or should be,
a favourite one with officers on their way to or returning from
Simla who wish to see a little of the Hill country and do
a little shikar on the way. It is strange that a route formerly
so much frequented should of late have fallen so much into disuse
and that difficulties should be found by those who wish
to know what accommodation there is along it. In Newman’s
“Railway Guide > there is, or used to be, an itinerary which
is misleading and to a great extent wrong. As, therefore, I
made the journey in the spring of 1895 and as I am well ac-
quainted with the eastern part of the country traversed, I think
it may be not uninteresting to put on record a few notes on
the subject.

The way to Mussoorie is well known, travellers leave the
train at Saharanpur, travel by tonga or dak ghari to Rajpur above
Dehra Diin and ascend thence riding, or in jhampans, to Mussoo-
rie. From Mussoorie to Chakrata, there is an excellent bridle
road, which leaves the Mall a little to the East of the Char-
leville Hotel, and descends first through pretty wools of oak.
rhododendron, laurels, etc. and then throngﬁ fields or patches of
scrub forest to (8 m.), the District Road Bungalow of Sainjni.
There is no Khansamab, so that travellers (who must previously
obtain permission from the Superintendent of the Diin) must have
their own servants and supplies. Thence the road descends, partly
throngh cultivated lands, partly through forest of deciduous plains
trees, to the suspension bridge over the Jumna. The valley is
very hot and %etween March and November it is advisable
to cross it eithex early in the morning or late in the evening.
From the Jumna the road ascends for about 1} mile to the
Dak Bungalow at Lakhwar (16 miles from Mussoorie) where
there is a Khansamab who supplies food when required. The
village of Lakhwar is interesting as an excellent specimen of bhill
architecture. There is a picturesque temple with a flagged court-
yard. After Lakhwar, the road rises gradually round the some-
what bare slopes of a mountain overlooking the Jumna, to a
District Road Bungalow at Nagthat, where a magnificent view
of the Snowy Range is obtainable in clear weather. The bungalow
is good and can be occupied, with permission of the Superin-
tendent of the Diin, by travellers who have their own servants
and provisions, After Nagthat, the road rises again through
woods of pollarded oak and rhododendron to the excellent and



108 THR HILL BOUTE FROM MUSSOORIE TO SIMLA.

pretty little Dak Bungalow at Chauranipani (11 miles from
Lakhwar). This bungalow, where there is a Khansama and sap-
plies are available, lies high up, at an elevation of about 7,500
feet and has a fine view, though the Snowy Range is not so
well seen as it is from Nagthat. From Chauranipani the road
goes level for a while through oak forest, then descends for
some distance and after rounding several spurs more or less at
a level, rises steeply over very bare steep hill sides to the crest
of the ridge on which Chakrata is situated, descending again
to the point (called Charing Cross) where the bridle path
from Kalsi joins it and a short distance further to the Dak
Bungalow (Kbansama and supplies) the very first bouse in the
station, 11 miles from Chauranipani. Thus, travellers who use the
Dak Bungalows will march (1) Mussoorie to Lakhwar 16 m.
(2) Lakbwar to Chaorani 11 m
(3) Cbaurani to Cbakrata 11 m,
while those who prefer it, and bave their own camp arrange-
ments, can travel (1) Mussoorie to Sainjni 8 m.
(2) Sainjni to Nagthat 13 m.
(3) Nagthat to Chakrata 17 m.
Travellers who start from Mussoorie can obtain baggage mules
or coolies from the bazar chaudhri, to go the whole distance.
The Military Cantonment of Chakrata lies on a long ridge
aod the distance from the Dak Bungalow at one end to the
beginning of the Dooban ascent or Morrow’s Neck at the other,
is about 2 miles. Chakrata is also reached direct from Saha-
ranpar by the fine military cait road (70 miles) the stopping
f)laces on the way being the following, only one being a regular
ak Bungalow. ,

Miles
Saharanpur to Kalsia 12 { Canal Bungalow
Mily. Works Bungalow.

Kalsia to Badshahibagh 10 » » "
Badshahibagh to Fatehpur 12 do.
Fatehpur to Tilwari (Kalsi) 10 do. and

{ Dak Bungalow
Tilwari to Saia 10 Mily. Works Bungalow.
Saia to Korwa 8 do.
Korwa to Chakrata 8 Dak Bungalow

From Saia, however, there is the bridle path already men-
tioned which shortens the route by some 5 miles.
. The road from Chakrata on to Simla is practically divided
into three sections (1) from Chakrata through the British terri-
tory of Jaunsar-Bawar across the Tons to the boundary of
the Simla Hill States jurisdiction ; (2) through the Hill States
tq Fagu on the great Simla-Tibet road, and (3) thence into
Simla. In the first section, the traveller must either camp or use
the Forest Department Rest-houses ; in the second be has no
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alternative but to camp, for the rest-houses, if ever they existed,
have disappeared ; and in the third it is only one long march
from the excellent and large Dak Bungalow at Fagu into Simla.
In the first section, carriage is only obtainable from the villages
with the help of the Forest Officers, or, still better, with the
assistance of a revenue peon obtained throngh the Assistant
Magistrate at Chakrata who is also the Cantonment Magistrate of
the Station. Indeed, all travellers, whether starting from Chakrata,
or entering the District from the West, are strongly recommended
to write to the Cantonment Magistrate and obtain from him the
necessary “ parwanas” and, if possible, the services of a peon.
Otherwise, they may be delayed, as coolies will not ordinarily go
more than one march and cannot be obliged to do more.
Travellers are also strongly advised to pay their coolies personally
and, if possible, separately, and not to make their disbursements
throogh their servants, for the hill-men will not put up with
any levy of ‘“dusturi” and -will make complaints if not ful'y
and correctly paid. Io the second and third sections, there
are regalar halting places and at each of these there is a
Chaodhri who is expected to provide carriage to the next,
at fixed tariff rates, but as lang notice as possible has to be
given him 1o prevent delay.

For the journey through Jaunsar, in former years, the
old Simla road was the regular route. This road, which is
still open, though verv steep and very rough in places, leaves
the preseut regular road at Deoban (5 m. from the Chakrata
Dak Bungalow) descends from thence into the Binalgadh and
climbs again to (2) Bandrauli, then follows the Tons river but
high above it, till it falls to (3) Dharagadh, and thence, after
crossing a high spur (Kanda village, descends to the Tons and
follows it to (4) Tiuni at the bridge, It is a hot route and
not very interesting, so that the traveller is strongly advised to
travel by the “Tons road,” a fine bridle path maintained partly
from District, partly from Forest funds, and passing through some
of the finest Himalayan scenery.

On this road the regular marches are

(1) Deoban 5 m.

(2) Maundali 13 m. or Lokar 19 m.
(8) Kathian 8 or 6 miles.

(4) Tioni 12 miles.

Prom Chakrata Dak Bungalow the road passes through the
Cantonment for 3 miles and then ascends steeply, first through
forest of oaks (Quercus incana and dilatata), then along grassy
hillsides and then again through forest of fir (Abies Smithiana
and Webbiana) and oak (the kharshn Querous semecarpifolia) to
the Forest Rest house at Deoban. For the use of this and other
Forest Rest houses, application should be made previously to the
Divisional Forest Officer at Chazrata and dates arranged with
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him, otherwise the traveller is liable to find them occupied by for-
est officers or by other travellers. The Deoban Rest-house is an
old one, built abont 1855, and for some time used as a Dak
Bungalow, then, as it was no longer required for that purpose, it
‘was taken over by the Forest Department who bave enlarged
it and who maintain it as an important Forest centre. It is
about 9,000 feet above the sea. From both the peaks of Deoban,
¢ Chakrata View’ to the south, and ‘Snow View’ to the north,
fine views of the Snowy Range are obtainable and there are
several interesting and pretty walks and rides in the forest
around. The next march to Mundali takes the traveller along
close to the main ridge of the - water parting of the Tons and
Jumna rivers throngh most beautiful scenery with lovely views,
the finest of all being perhaps that from the Karama pass
(9,800 feet) at the top of the descent to Mundali, where
there is a comfortable forest Rest-house. It does not lie on the
main Tons road but on a branch from the above-mentioned pass,
and the main road is re-gained by either of two alternative lower
roads. 1f the Mundali honse should be occupied, the Lokar hut
on the main road a little farther on, can be used instead.
Maundali lies in one of the finest pieces of Deodar forest
in the hills and the firs and oaks close hy are of enormous
size and great heicht. From Mundali or Lokar to Kathian the
road winds round the spurs at the head of the Dharagadh
valley partlv throngh forest, but chieflv through cultivation
or grassy pastnre lands. At Kathian is another forest rest-house
bhidden in deodar forest but with a fine view. It lies at the
head of the Dharmigadh vallev leading into the upper Tons,
across which are seen the Rikshin and Chansil ranges of
Tehri-Garhwal. From Kathian, two roads descend to Tiuni
at the Tons bridge (3,000 feet) ;the chief, the main road,
and the most interesting, going down the Dharmigadh through
forests of long-leaved Pine to the Tons at Maindrot (a foot-
bridge), and then down along the Tons to the bridge al-
lowing a fine view of the meeting of waters of the Pabar
with those of the Tons ; the other. rather shorter, but narrower
and less pretty, going over the hill and down direct to the
bridge through a large village called Koti Bawar. The former
should be taken in cold weather, the latter in the hot season,
as it gives less of the heat of the valley. At Tiuni, a forest
Rest- house has been recently completed, but after this point
tents are necessary until Fagu is reached. So far, the road
is an excellent broad bridle path, all dangerous places being
protected by railings, but from Tiuni to Fagu the road is not
so good and in places is verv bad, so that only a hill pony
can be taken without risk. From Chakrata to Tiuni the road
is quite well known, but west of the latter place it is less so
and it is this part for which information seems wanted.
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The Tons is crossed by a suspension bridge and then the
path winds round the hillside above the river till it meets the
valley of the Chandnigadh where may be seen the remains of
an old timber sledge road which was used in working the
forests of Murach at the head of the valley.

‘the road goes up the valley for about a mile and then
crosses the river and ascends by zigzags through a fir forest
of the Chir pine (Pinus longifolia) to the village of Natang,
then through cultivated land to Mundhole (6,250 feet) where
there once was a Dak Bungalow. At Mundhole, forest ot the Kail
pine (Pinus excelsa) is entered and this forest extends all the
way up to the pass ( Pusbrar Pass) at an elevation of nearly
8.000 feet. All this latter part of the way, the road is the boundary
between the Jubal State on the left and the Government lands
of Jaunsar on the right. but after the pass, the Simla Hill
States are entered and traversed all the way to Simla. The road
from Tioni to the Pushrar pass is fairly good, through rather
steep in places, and those travellers who do not camp at
Mundhole, should stop near the pass as it is a very heavy
march for coolies or mules right through to Tikri or Butchra.
At about 1} mile off on the right and some 400 feet higher,
is the one-roomed forest hut of Murach with a good camping
ground but rather far from water. From here, paths go into
the deodar forests and up the ridge towards Taroche, Dadi and
Raiengarh. Not far from Murach is the place where, in 1870,
Mr. Walter Henman, Assistant Conservator of Forests, was killed
by falling over a precipice.

After leaving Murach or a camp at the pass, the road
descends the bhill to the stream and afier crossing that stream
ascends again to the village of Tikri, in a ratber exposed
position on a spur; and then winds down under the village
through cultivated lands and pollarded forest to the camping
ground at Butchra. From thence it goes on down again to a
stream and after rounding a very bare spur, chiefly noticeable
for its many KEuphorbia bushes, finally descends to the Shallu
river. Thence the Shallu river is followed and finally crossed
by a rough wooden bridge and an ascent is made to the pretty
camping ground of Piuntra amid streams of clear water and
villages with houses of quaint Swiss-like architecture. At the
camping ground is the grave of & child of a former Deput
Commissioner of Simla. Piuntra lies at abount 4,500 ft. alu-
tade and is consequently rather warm in the kLot seasonm, but
the neighbourhood is very pretty and attractive,

After leaving Piantra, a descent is again made to the Shal-
la river, which the path follows for several miles, over flats
and through cultivation and small patches of forest to Neoti,
after which it ascends with a long steep ascent, through culti-
vation or along bare rocky hillsides to Chepal where the camping
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ground among the deodars looks down on the picturesque
summer palace of the Ranas of Jabal, a quaint building with
overhanging eaves and balconies. Opposite the camp are seen
the thick forests of the Chor mountain whose top is only too often
wrapped in cloud. To the forest officer, the forest round Che-
pal is interesting on account of the very fine reproduction of
deodar, probably the result of recent measures of conservancy.

The road, after leaving Chepal, is a steady ascent through
forest of deodar, pines, fir and oak, but in places it is very bad,
more like the bed of a water course than a road that had once
been properly made. On the way, a branch road is passed
which leads off to the Chor and finally the summit is reached at
ahout 9,600 ft. in forests of kharshu oak and ancient yews.
Magnificent views are to be had here and there, but the writer
can say but little about them for it was on this march that he
encountered the first burst of the monsoon and was conse-
quently marching the whole day in torrents of rain and enveloped
in cloud. Paternala, the camping ground, is but a small slo-

ing oasis with space for a few tents only, in a forest of silver
gr, and unless necessary, travellers are advised to try and make
the double march on to Daha. The road from Paternala to
Daha follows down a long spur, for the most part above pre-
cipitous rocks and in a forest in which the Kail is the most
conspicuons tree. Towards the end, after passing a sort of roadside
shelter near a village, a steep descent leads through a beautiful
forest of firs and oak, rich with ferns and foliage plants, to the
camping ground at Daha. This ground is rather far from the
village and. supplies and so it is better for those with only small
camps to obtain leave to camp in a fruit garden near the village
among the apricot trees. Daha is in the native State of Bulsun,
whose chief lives in a large village conspicuously visible on a
spur below.

On leaving Daha the road winds down the hill, partly
though cultivated lands stuadded with fruit trees, partly though
forests of pollarded oak (Quercus dilatata) remarkable for
the extraordinary growth on them of the parasite Loranthus
cordifolivs, to the village of Bagri and then more steeply to
a river which is crossed by a good bridge, near a very pic-
turesque old village perched on a rock i a bend of the
stream. Here the road rises again to another village where it
crosses the spur and descends to the Giri river which has to
be forded below the curious fortress-like houses of Sainj.
To those whose marches are short, Sainj will probably be the
camping ground, but for those who are in a burry, it is quite

ossible to proceed on to the fine Dak Bungalow at Fagu.
'he road follows the Giri for a while through rice fields and
round rocky spurs and then after crossing two rivers ascends
steeply up a nearly bare spur to the road near Fagu.

i

]
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From Fagu to Simla the road is well known and needs
no special description, it is a fine road, nearly level to Mahasu,
then descending to the Mashobra tollbar, then level round
rocky spurs and through a tunnel to Sinjoli and then fairly
level again into Simla.

The marches on this last section of the way are :—

Tiuni to Marach 10 Miles

Thence to Piuntra 9 ,, | Daha to Sainj 7 Miles.
Piuntra to Chepal 10 ,, | Sainj to Fagu 8
Chepal to Paternala 8 , | Fagu to Simla 12 ,,
Paternala to Daha 6

There are no houses to rest in, except at Fagu, so tents are
required everywhere. The length of the whole route from
Mussoorie to Simla is 146 miles, viz .—

Mussoorie to Chakrata 38
Chakrata to Murach 48
Murach to Fa 48
Fagu to Simla 12

146

The whole march is an interestiug one and gives a good
idea of the outer Himalaya, its villages, cultivation and forests,
its rivers and rocks. he map and section appended, the
latter the work of a traveller some years ago, Captain Richardson,
R. A,, will help in shewing the varied nature of the country
on the section of the road between the Tons river and Fagu.

J. S. GaMBLE.
VI-BXTRACTS NOTHS AND QUIDRIES.

The Indiarubber and Guttapercha Industrfes.

As APPLIED TO ELBCTRICAL | ENGINEERING.

Indiarubber or caoutchouc, as it is sometimes called from the
original native nam: cachuchu, was described in 1736 in a commu-
pication made to the French Academy as the inspissated juice of a
tree growin§ in South America, and was not introduced into Great
Britain until 1770, being regarded up to that time somewbat in the
light of a cariosity baving no practical value. Even tket o it~
primary introduction, it was used purely and simply as a pencil
eraser. It was not until the year 1823, fifty years after its intro-
duction into the Kingdom, that it was, from experiments which had

4
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been made on it by Mr. Mackintosh of Glasgow, found to be of
practical value for its waterproof qualities.

It is obtained by drying the milky juice of trees belonging to
various vegetable families. The origiual supply was obtained from
o tree of the Euphorbiacee family known as Siphonia elastica,
which is found on the land forming the basin of the Amazon River.
It is a tall tree, attaining, as it does, a height of from forty to fifty
feet before throwing off any branches and ultimately reaching a
height of from eighty to a hundred feet. The trunk is notlarge in
proportion to the height, being from two to two feet six inches in
diameter. The foliage is thick and bushy.

The milk may, in reality, be collected at any time of the year,
but is, as a rule, tapped during the dry season, which extends
between the months of August and February. The method of
procedure is as follows :—

An incision is made in the trunk of each tree some five or six
feet from the ground, on which, in a convenient position to catch
and retain the exudation, are placed rough cup-shaped vessels made
of clay. These are then left until the following morning, when the
milk is collected from the cups, the quantity of course varying but
averaging about a gill for each incision. F?resh tappings are then
made and the operation repeated, the tree usually becoming ex-
hausted after the fourth trial. When the milk bas all been drawn
off in this manner, the exhausted tree must be left for a period of
two years to recover itself before being tapped again.

The milk having been collected, is poured into larger vessels,
and the drying process, which results in the actual manufacture of
the rubber, is commenced.

A number of clay moulds are first made in the shape ot
bottles, &c., and are then dipped in the milk and hung up to
dry over a fire, the principal fuel of which consists of Ibaja
nuts and which gives rise to a thick greasy smoke. The first
dipping baving been dried in this manner, the process is repeat-
ed until a thick coating of rubber has been deposited on the
mould. The oily smoke of the drying fire is responsible for the
dark colour of the manufactured rubber.

In India the caoutchouc is obtained from a species of tree
known as Ficus elastica, which belongs to the family Artocar-
pacee. It is indigenous to the forests of Assam and gas a rapid
growth, reaching a height of from eighty to a hundred feet and
throwing out branches to a distance of seventy-five feet in all
directions. The larger of these branches throw out roots at

their extremities after the manner of the well-known banyan
“tree which, in fact, belongs to the same family.

The tappings in this case are made in the bark of the trunk at
a point where the roots branch out, the latter being generally
exposed. The oldest and largest trees are chosen for the purpose
and may be tapped fortnightly, the average amount obtained at
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each tapping being forty-five pounds. In India the process of
drying is performed naturally by the sun, and hence the lighter
colour of the rubber.

Previous to the discovery of the Ficus elastica, the prin-
cipal supply of rubber from the East was obtained from the
Urceola elastica, which belongs to the family Apocynacee, and
is found in the Malay Peninsula, Sumatra, and Java. It is a
thick trailing vine, sending out roots from every joint and climb-
ing the trunks of trees.

The amount of caoutchouc contained in the original milk
varies considerably from many causes, such as the time of year,
age of the tree, &c., but the average quantity obtained is 45

r cent.

Chemically, caoutchouc is a blend of hydro-carbons. Fara-
day’s apalysis showed a percentage of 87'2 carbon and 12'8
bydrogen, the formula being C, H, . The composition, however,
varies in different samples. Its specific gravity is about 093,
and its properties are elasticity, imperviousness to water, alcohols,
acids and alkalies ; and last but not least, non-conduction of elec-
tricity. It is, however, permeable to gases, the following table
representing the velocities of various gases through it.

Nitrogen ... ... 1060 Marsh gas ee 2148

Carbonic oxide ... 1:113 Oxygen e 2556
Air e ... 1'149 Hydrogen .o 5500
Carbonic Acid ... .. 13585

It is soluble in benzol, coal tar, naphtha. bisulphide of
carbon, chloroform, oil of turpentine and other oils.

Nov as to its preparation for commercial use, I intend to
deal only with that se-tion of the various processes which is
involved in its preparation for electrical purposes.

A very valuable properly of lndiarubber and one which
has been a great deal made use of in the manufacturing
processes, is that of adhesion between two freshly cut surfaces.

The earliest experimental treatment of this substance was
made by Mr. Hancock who endeavoured to avail himself of
the last mentioned property. His apparatus consisted of a
small hand mill or hollow wooden drum in which was revolved
a cylinder of the same meterial. The exterior surface of the
latter and the interior of the drum were fitted with spike
separators and sharp cutting edges. This bad the effect when
charged with rubber between the two cylinders and the inuer
one revolved, of cutting up the crude nataral lumps of rubber
into fine shreds, which, however, reunited and formed one
homogeneous mass.

This crude invention eventually led to the adoption of the
“mastication” process, as it is called, for the primary prepa-
ration of the rubber. By this process the rubber is freed from
the impurities imparted to it by the natives during collection,
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and is fashioned into large oblong blocks, six feet in length,
twelve to thirteen inches in width, and seven inches thick.

There is some considerable heat evolved in the process,
and the rubber so treated is in consequence more subject
to atmospheric influence after treatment.

After passing through the process of mastication the rubber
has next to be purified, and this is effected by cutting it up
into very small slices, and stirring it together in warm water
in order to wash out the dirt and impurities. After the first
bath it is dried by-spreading it on an iron plate heated by
means of steam. It is turned over from time to time whilst
on this plate, in order to get rid of any adhering particles,
and is then again subjected to the washing process, this time
being passed between two ro.lers under water. These various
cleansing processes are then repeated until the resuliing water
shows no sign of impurities.

Having been finally washed aud dried, it is next subjected
to the tender mercies of a kneading machine. This consists of
a horizontal cylinder pierced by a shaft carrying a few rows or
transverse cars which rotate against a series of fixed teeth with
sharp chisel edges. This machine has the effect of expellin
any moistare or air which may be retained in the pores, an
also of kneading up the rubber into a homogeneous mass.
The rubber, during the kneading process, is usually passed through
a series of these machines, the last of which sometimes consists
merely of a shaft revolving in a corrugated cylinder.

The rubber is then subjected to hydraulic pressure. and
is therehy converted into blocks. With this substance the max-
imum pressure exerted during the process is maintained until
the rnhﬁer cools, when it retains its form.

From the blocke thus nade it is cut into sheets and strips
as occasion requires The catting may be effected in various
ways. One mechanical device consists of a straight steel blade,
which is caused to vibrate rapidly to and fro in a horizontal
plane, the ruboer block being advanced to it by a leading
screw in a similar manner to the slide rest of a lathe. The
catting edge is lubricated by a continuous jet of cold water
which is directed on to it.

We have, however, in the electrical profession, to deal
more especially with what is known as vulcanized rubber and
ebonite, and I will. therefore, pass on to a description of the
processes involved in its manufacture.

Vaulcanization, in the true sense of the term, consists in
combining sulphur with the rubber, whereby its sphere of
usefulness is greatly extended. The process was discovered
and patented in 1843 by Mr. Hancock, and cousisted in fusing
a quantity of salphur in an iron vessel and immersing the pure
rabber in the sulphur uatil it reached saturation point. The
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temperature was then increased to 27G° or 280° for a period
of about one hour, and the vulcanization was effected.

There was, however, a lack of homogeneity about the
substance thus produced, and an apparatas was constructed,
as shown diagramatically in Figure 1, by which the temperature .
and conditions could by properly regulated.

In this apparatus steam is used as the heating agent, and
the temperatare is regulated by varying its pressare. A (Figure
1) is the boiler used for generating the steam. It is heated by
the farnace B and is provided with a safety valve C. D. is an
iron retort heated by the furnace E and containing the sulphar.
F is a vessel communicating with tte other two by a system
of pipes and stop cocks, and containing the rubber to be vul-
canized The process is as follows :—Steam is first generated
in the boiler A and at such a pressure as to register a tem-
perata~e of about 270° F. The sulphur retort D is then heated
in order to vaporize the sulphur. The stop cocks are then
opened and the mixture of steam and sulphur vapour passes
over into the chamber F which is provided with a thermometer
in order that the temperature may be regulated to a nicety.
The operation takes from half an hour to two or three hours to
perform, according to the thickness and quantity of the material
to be dealt with.

The following is an excerpt from the wording of Mr. Han-
cock’s patent :—

“If sheet caoutchouc, one-sixteenth of an inch thick is con-
tinned in snlphur at 350° to 370° from ten to fifteen minautes,
the change before alluded to is produced ; or if, instead of so high
a temperatare, the sulphur is raised only from 310° to 320° and
the caoutchouc immersed in it fron fifty to sixty minates, the
resalt will be much the same ; and if continned for two hours
at the same temperature, the effect will be proportionally in-
creased ; and if continued longer, the caoutchouc becomes of a
darker colour, and nearly loses its property of stretching ; and
if carried still further, turns nearly black, and has something
the appearance of horn, and may be pared with a knife simi-
larly to that substance.” :

As a matter of fact in the case of the vulcanized rubber used
a5 inculation for electric cables and wires, the sulphur is first
blended mecnanically with the rubber in the form of powder.
Tnis is done in the masticator. Other ingredients, such as
Freach chalk, &c., are also added, the guantity varying with the
ultimate quality of rubber reqmired. The compounds are then
rolled out into sheets, and having been apnlied to the wire or
cable in the form of tape, are vulcanized afterwards.

Valcanized rubber differs somewhat in its properties from
the pure variety. As regards the influsnce of temperature on
it for instance, the pure rubber, when its temperature falls to

el
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82° or lower, becomes hard and brittle and loses its elasticity.
Again, on the other hand, if heated to 248° F., it commences
to melt; and, if the temperature be increased to 398° F., its
nature becomes changed and it remains a viscous sticky mass.

Vulcanized rubber is not susceptible to these changes of
temperature, being unaffected by cold and only becoming harder
in consistency when raised to temperatures of 300° F., and
upwards,

In process of vulcanization the rubber also loses its prop-
erty of adhesion, but remains in a better condition to stand
the action of water, acids, alkalies, &ec.

As to its property of elasticity, this is rather improved
by the process as the following tests made by a certain
manufacturer will sbow : A eylinder of rubber, six inches in
diameter, six inches in length, and pierced longitudinally by
a one-inch bore, was subjected to pressure. Half a ton brought
its depth down to 5 inches, one ton to the same, a ton and a half
to 4% inches, two tons to 4 §; inches, two and a half tons to 35
inches, three tons to 3} inches, three and a half tons to 3
inches, and fonr tons to three inches. This final pressure was
then maintained for forty-eight hours and the block sho:-tly
after its release returned to its original dimensions.

Various foreign substances, such as chalk, antimony, mag-
nesia, lead, &c, are frequently introduced during the mastica-
tion process as mentioned before. in such quantities as may
produce the quality of rubber required. Their effect is to diminish
the elasticity to a certain extent and also to increase the
weight.

The familiar red rubber of commerce is made in the
following manner : Finely powdered sulphide of antimony is
boiled with an alkaline carbonate in water, a slight excess of
hydrochloric acid being added, with the result that an orange-
coloured double sulphide known as kermes mineral is formed.
The latter is mingled with the rubber during msstication in
the usual manner and subjected to a temperature of 250° F.

Ebonite or vulcanite, as it is sometimes cailed, is the sub-
stance obtained when the vulcanization process is carried on at
a higher temperature. It is black and hard with but little
elasticity, and can be worked with ordinary cabinet makers’
tools. It takes a good polish and is invaluable in the manu-
factare of electrical apparatus.

The following recipés are given by Messrs. Munro and
Jamieson for the composition of ebonite and vulcanized rubber

Hard, good quality ebonite :—

Best Para rubber ... .. 2 parts by weight.
Sulphur vor we 1 part

»
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American ebonite :—

Rabber ... 12 parts by weight.
Sulpher v »
Whiting w. 1 part ., v
Wash e 1, "
Soft vulcanized Indiarubber :—

Para Rubber or .o 'T'5 nparts ,, "
Sulphur e 75, ”
Lime ... .. 01 part , »
Whiting «e 7'5  parts ,, »
French Chalk w 1025, »
Litharge I v ”

We now come to the second part of the subject, viz., the
consideration of guttapercha. This substance was simultaneously
introduced into Europe by Dr. Montgomery, and Messrs
D’Almeida and Sons, of Singapore, in 1843. It is, like rubber,
the inspissated juice of a tree, Jsonandra Gutta, which is found
in Singapore, the Malay Peninsula, and all the principal islands
of the Eastern Archipelago. It belongs to the family Sapotacec,
and grows to a heiglit of seventy feet. The diameter of the
tronk, unlike that of the rubber-bearing trees, is large in pro-
portion being sometimes six feet. The wood of the tree is of
a soft and spongy nature and marked longitudinally at a point
just below the bark by black lines which indicate the channels
containing the juice.

On its first introduction when the demand was urgent, the
plan (a very wasteful one) adopted by the natives for its collection
was as follows: The trees were cut down at the root, and circalar
channels or incisions were made round the bark of the trunk at
distances of from twelve to eighteen inches apart. From these,
the juice exuded and was collected in any handy vessels such
as the shells of cocoanuts. After an exposure of a few minutes
in this manner, the juice commenced to coagulate and was then
collected by hand and kneaded into lumps. The amount collected
from each tree, in this manner, averaged fiifteen pounds. The
milk, however, is now obtained from incisions made in the bark
of living trees and is kneaded into lumps as previously described.
In some districts where the supply is large it is conveyed in
bamboos to what is known as the *boiling house” where any
aqueous portion is driven off by heat.

Its composition is similar to that of caoutchouc. It is a
bydrocarbon containing about 90 per cent. of carbon and 10
per cent. of hydrogen. As imported, however, it contains many
impurities, such as soft resin, vegetable fibre, ash, and moisture
and is purified by extraction, the crude mass being dissolved in a
suitable solvent, the guttapercha may then be. precipitated by the
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addition of alcohol, under the influence of which it forms as a
milk-white deposit.

In its physical properties it much resumbles caoutchoue. It
is soluble in bisulphide of carbon and choloroform, and also with
the aid of gentle heat in benzol and oil of turpentine. A pecun-
liar property of guttapercha and one which debars it to a
certain extent from use in positions exposed to atmospheric
influences is that of oxidation. When exposed to the air for any
length of time its outer surface becomes brittle and resinous.

An examination under the microscope shows a porous con-
struction, and its specific gravity is about 0'47 probably from
this cause. It is very pliable and softens with a rise of tem-
perature ; but, within certain limits, returns to its original
condition on cooling.

On its reception by the manufacturers it is first subjected
to the following purifying process. The lumps are sliced very
fine by a revolving disc driven by machinery and carrying a
series of knife edges arranged after the manner of blades in a
plane. The thin slices so produced are then immersed in a tank
of warm water and thoroughly stirred to dissipate the impurities
laid bare by the slicer. The guttapercha floats on the surface of
the water and the impurities fall to the bottom. Being now
in a somewhat soft condition owing to the warmth of the water
bath, it is next submitted to a machine known as the ‘‘teaser
which resembles, in principle, the masticator used for rubber.
This is driven at a speed of 800 revolutions per minuie, and
has the effect of tearing the gnttapercha into shreds. The latter
fall into another water bath and ar> again washed as before. They
are then submitted to a warm bath to soften them, and are
afterwards treated by a kneading machine which again resembles
that used for caoutchouc and which has the effect of blendin
them into a homegeneous mass. The guttapercha thus treate
is then ready for use.

The method of applying it as an insulating covering to
electric cables and wires is illustrated diagramatically in Figure
2 where A is a cylinder containing the molten guttapercha, and
heated by a steam jacket not shown in the figure; B is a piston
used to exert a pressure on the guttapercha in A; Cisa die
through the centre of which passes the wire or strand to be
covered, and through which, on all sides of the core, the molten
guttapercha is forced by the piston; D is a long trough of cold
water through which the covered wire passes in order to cool the

rcha and render it firm before reaching the drum E on which
it is wound; F is a tank of hot Chatterton's compound, which
is applied before the guttapercha ; and G is the drum of bare
wire which has to be coated.

The material is also worked up in the form of sheets by
passing it between sets of long steel rollers adjusted to the
required gauge,
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Guttapercha, like India rubber, may be vulcanised by the
addition of sulphur.

Being in such universal demand it is somewhat expensive,
and inferior qualities have been obtained from the Balatta tree
which is indigenous to British Guiana, and may be tapped every
two mounths, and also from a tree found along the Ene of the
Western Ghaats.

J. WRIGHT.
In “Indian and Eastern Engineer.”
Janoary 1898.

The Camphor Tree.

An account of the range, cultivation, uses and products of the
camphor tree (Cinnamomum Camphora) is given in a circular No.
12 just distributed by the United States Department of Agricul-
ture division of botany and is thus commented upcn by “Nature.”
Notwithstanding the comnaratively narrow limits of its natural
environment the camphor tree grows well in cultivation under
widely different couditions. It has hecome abundantly naturalized
in Madagascar. It flourishes at Buenos Ayres. It thrives in
Egypt, in the Canary Islands, in south-eastern France and the
8an Joaquin Valley in California where the summers are hot
and dry.

Large trees, at least two hundred years old, are growing
in the temple courts at Tokyo, where they are subject toa winter
of seventy to eighty nights of frost, with an occasional minimum
temperuture as low as 12° to 16° Fah. The conditions for really
successful cultivation appear to be a minimum winter temperature
not below 20° Fah. 50 inches or more of rain during the warm
growing season, and an abundance of plant food, rich in ritrogen.
In the native forests in Formosa, Fukien and Japan, camphor
is distilled almost exclusively from the wood of the trunks, roots
and larger branches. The work is performed by hand labour,
and the methods employed seem rather crude.

The camphor trees are felled, and the trunk, larger limbs,
and sometimes the roots are cutinto chips, which are placed
in a wooden tub about forty inches high and twenty inches in
diameter at the base, tapering towards the top like an old fashioned
churn. The tab has a tight fitting cover, which may be removed
to pnt in the chips. A bamboo tube extends from near the top
of the tub into the condenser. This consists of two wooden
tabs of different sizes, the larger one right side up, kept about
two-thirds full of water from a continuous stream which runs
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out of a hole in one side. The smaller one is inverted with its
edges below the water, forming an air-tight chamber. This air cham-
ber is kept cool by the water falling on the top and running down
over the sides. The upper part of the air cﬁamber is sometimes
filled with clean rice straw, on which the camphor crystallizes,
while the oil drips down and collects on the surface of the
water. In some cases the camphor and oil are allowed to collect
together on the surface of the water, and are afterwards separated
by filtration through rice straw or by pressure. About twelve
hours are required for distilling a tubful by this method. Then
the chips are removed and dried for use in the furnace, and a
new charge is put in. At the same time, the camphor and oil are
removed from the condenser. By this method twenty to forty
pounds of chips are required for one pound of crude camphor.—

Scientific American.

A Forestry School in America.

We read in the * Forester,” the American Forest Journal
hitherto published and edited by Mr. John Gifford, of Princeton,
New Jersey, and now taken over by the American Forestry
Association, whose Head-luarters are at Washington, that a School
of Forestry will shortly be opened at Biltmore, North Carolina,
by Mr. C. A. Schenck, the Superintendent of the Forestry Depart-~
ment in that State. At the School, practical and theoreticaf in-
struction will be given to those who want to take up Forestry
as a profession.

Departmental Examinations in the Central Provinces.

, A correspondent draws our atteation to the omission from
our Part VIII in the January No. of the following :—
December 18th, 1897.
Passgp IN Forkst Law.
Amrit Lal Chatterji, Forest Ranger (with credit).
Mr. F. W. Wightman, Forest Ranger.
P. Shankar Nath, Forest Ranger.
Chhoga Lal, Forest Ranger (with credit).
IN REVENUE Law.
Amrit Lal Chatterji, Forest Ranger.
Mr. F. W. Wightman, Forest Ranger (with credit).
P. Shankar Nath, Forest Ranger.
K. Rama Rao, Forest Ranger (with credit).
IN PROCEDURE AND AQCOUNTS,



CHURCHILL AND SIM’S CIRCULAR. 121

- K. Rama Rao, Forest Ranger (with credit).
The omission was due to non-receipt of Part IIl, Provincial
Notifications, of the Central Provinces (Fazette, in which the
above appeared.

0bituary,+Mr. W. J. Lane-Ryan,

We regret to have to announce the death, from consump-
tion, at Dehra Din, on the 7th February, of Mr. W. J. Lane-
Ryan, Extra Assistant Conservator of Forests on the Burma Pro-
vincial List. Mr. Lane-Ryan joined the Burma Forest Department
io 1888 and in 1891 went to the Forest School whence he passed
out in 1893. At the time of his death he was in the second grade
and was 32 years of age. He was a good officer and was very
much liked both at the Forest School and in Burma and his sad
deatb at so early an age is a distinct loss to the Forest Department.
He was a keen volunteer and rose to the rank of Sergeant in
the Debra Din Mounted Rifles. He gained numerous prizes
in the Volunteer Sports at Dehra, both in 1892, and again in
1895, the principal of which were the Harington Cup for the
winner of most events, valne Rs. 100. For his services in
Burma at the time of the annexation he was awarded the Burma
medal, which was presented to him by the Inspecting Officer at
a full parade on the 30th October, 1891, -

VII-TIMBHR AND PRODUCE TRADH.

Churchill and Sim’s Circular.
February 8rd, 1898.

East INpIA Tkak.—The deliveries in January have amount-
ed to 2487 loads as compared with 1777 loads in this month last
year. The available floating cargoes have been firmly held
at prices which again put them above buyers’ reach for the
moment, but the final end of the Engineers’ strike and the con-
sequent setting to work again at full power is reckoned on to
bring about the necessary further improvement. Rates in London
in the meantime for landed stock have bardly been so buoyant
as before Christmas.

Rosewoob.—East Iodia is wanted and smalls lots of good
logs would sell well,
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Sarinwoop.—East India—Stocks are sufficient for the-limit-
ed demand.

EBony.—East India—The demand is quiet, but there is only
one parcel on hand.

Price CURRENT.

Indian Teak per load £10 to £15
Rosewood , ton £3 to £10
Satinwood s 8 it 5d to 12d.
Ebony » ton £ to £8

Denny, Mott & Dickson’s Report.

LoNpoN, 1st FEBRUARY, 1898.

Teagk.—The landings in the Docks in London last month
were 2,408 loads as against 898 loads for the corresponding month
of last year, and this importation was practically counterbalanced
by the deliveries from the Docks, which totalled 2,353 loads, as
against 1,662 loads for January, 1897. ‘The Dock stocks are,
therefore, practically the same as at the commencement of this
year, and analyse as follows :—

10,579 Loads of Logkt as against 8,979 J.oads at the same date last year.
2'9‘4 ” le L] ” 1’591 ” ” ”
14 ,, Blocks ,, ” ”» ”

Total 13,537 Loads ” 10,660 Loads

” ”

Prices for Teak have been very firm during January, and the
Continental demand has exbausted nearly all tle available float-
ing cargoee of a handy size, whilst there is scarcely a Bangkok
floating cargo left in first bands. The collapse of the Engineers’
strike is already causing a good demand from the shipbuilders.
and good wood is sure of a brisk market for some time. Inferior
wood remains difficult to move, and this fact is producing rumours
of financial troubles in connection with one of the chief shippers
of this class of timber, which should serve to check the specnﬁltive
importation of wood which is unsuitable to the needs of either
shipbuilding or rolling stock consumers.

Business during January rather dragged, as is generally the
case in the first month of the year. Prices were well maintained
in all directions, and the collapse of the Engineers’ strike caunsed
the month to close very hopefully, as brisker trade must result
from the settlement of so serious and protracted a dispute,
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The oldest India-rubber Plantatisn in the World.
(T'ranslation.)

The oldest Caoutchouc plantation in the world is perhaps
one existing in the west of Java, in the province of Kranong. A
former proprietor of the Pamanockan Tjiassan Estate which
is the biggest private property in Java, containing 540,000 Dutch
acres, bad most of his land under coffee until 1872. Finding the
cultivation of this plant was no longer lucrative, he planted some
of the land up with Ficus elastica. The coffee plantations had
already been more or less cleared of forest growth, so that the
lanting of Ficus elastica cost less than thirty shillings per acre.
he soil of these coffee gardens had become useless for other
agricultural purposes ; and bad not Ficus elastica (Karet) been
planted in time, would only have become covered with poor forest
growth. The trees were planted 8} yards apart, or 72 trees to
the acre. The area planted was 724 acres, containing 5,200 stems.
The trees were first tapped when the plantation was 14 years
old, and the yield for that and the six following years was :—

Year, 1bs. Average-oz. per stem. Valuoe,
1886 5,512 17 £ 600
1887 4,954 16 » 540
1888 1,514 4 » 165
1890 3,307 10 »»® 360
1891 6,113 18 » 387
1892 5,992 18 » 256
1895 3,197 10 , 411

Total 30,589 Average per year £2,719

per stem 6 ozs.

* This note is taken from a report of the Netherland Indian Commercial
Bank, in which the money results are called ‘‘ net income,” presumably after
deducting the original cost of the planting operations,
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72} acres thus, it is said, yielded in 7 years a surplus of
£2,719, or per acre per annum £5-8-0. The yield was 71 lbs.
per acre per annum during this period. During the 23 years
from the establishment of the plantation in 1872 till 1875 the
net yield per acre per annum amounted to £1-12-10,

‘W aeeNINGEN, HOLLAND : } A. H. BERKHOUT,

6th January 1898. Late Consr. of Java Forests.

The bark of Cleistarthus Collinus as a fish poison.

In the “Indian Forester” for June 1896, Mr. W. F. Biscoe
drew attention to the economic uses of the kodarsi tree in the
Nizam’s Dominions, Kodarsi (Telugu) and Oduvan (Tamil) are
the vernacular names of the Cleistanthus collinus, Benth,
which was formerly known as Lebidieropsis orbicularss,
Mull.-Arg. It was stated that the tree is largely used, and bas a
valuable timber, which, in its pole stage, is considered as good as
teak,

On the authority of Dr. Ainslie and Dr. Roxburgh the frait
of this tree is reported to be exceedingly poisonous, one pagoda
weight of the capsulein powder is believed to be sufficient to kill a
man. The leaves and roots are also harmful, and the first is
avoided by animals. The chemical examiner of Madras within the
past twelve years has been in a position to confirm these repores,
and has discovered the leaves and fruits of the tree being employed
for criminal purposes in South Arcot, South Canara, Malabar and
other districts in the Presidency. Mr. Biscoe, in the extract above
referred to, specifies the deleterious properties of the bark. He
writes : “ The bark must contain some poisonous property, for not
only do white ants leave it severely alone, but it 1s used here for
poisoning fish. The inner bark placed on the sores of sheep and
goats is efficacious in healing them and in destroying maggots.”

Wishing to examine the bark of Cleistanthus with the
object of detecting the active principle, Mr. Biscoe obligingly sent
me a parcel of a few pounds of the freshly dried bark, together
with some of the capsules, for chemical analysis. The bark was in
the form of thick incurved pieces, of a reddish brown colour, with
a dark brown exterior. The powder was of a light-red colour,
baving an astringent taste, but destitute of any marked odour.

The amounts of moisture and mineral matter were estimated
in a small sample of the powdered bark, and another portion was
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treated to the successive action of different solvents. which revealed
the following approximate composition :—

Moisture 670
Fat, &c. (etker extract) ... . 78
Spirit extract oor v 32:42
Water extract vee 756
Pectin, &c., by difference - 2:45
Crude fibre . 4244
Ash 735

Total .. 10000

The fatty matter removed by ether possessed no peculiar
reactions, and as usual, was associated with chlorophyll. The
spirit extract was of a fine red colour, and left a brittle residve
when evaporated down to dryness ; it consisted almost entirely of
tannin.  Duplicate estimations of the amount of tannin in the
original bark gave an average of 333 per cent., a quantity much
above that found in ordinary tanning barks. An examination of
the various extracts revealed no distinct evidence of such principles
as alkaloids or glucosides, and it seems conclusive that the activity
of the bark resides in the astringent substance.

Those who have studied the subject of fish poisons will bave
noticed the wide range of vegetable products used in this connec-
tion. Kaka-mari, the berries of Anamirta Cocculus; bark of
Walsura Piscidia ; the fresh bark of various leguminous plants,
as Tephrosin, Derris, Mundules, Erythrina ; the pungent flower-
heads of Spilanthes ; the fruits of species of Randia; and the
barks of Euphorbiaceous trees as Flueggia, Macaranga and
Securinega. Some of the last-named are characterised as being
rich in tannin. :

Fish seem to be particularly sensitive to substances of an
acrid, bitter or astringent nature, Plints containing the soap-like
principle, called saponin, are, without exception, fatal to fish life.
The toxicity of tananic acid or tannin does not seem to have been
noticed by previous observers, but its occurrence in plants used for
destroying fish in which more active principles are absent, leave
grounds for supposing that this widely distributed plant con-
stituent is barmful.

A few preliminary experimeats have been made by mixing
in pure water, containing live fish, a few grains of commercially
pure tannic acid. The experiments have shown that the acid has
a decidedly toxic action on small fish. From the movements of
the