INDIAN FORESTER,

A MONTHLY MAGAZINE

FORESTRY,

AGRICULTURE, SHIKAR & TRAVEL.

r 0

EDITED BY
J. W. OLIVER,

CONSKRVATOR OF FORESTS, AND DIRECTOR OF THE
FOREST 8CHUOL, DEHRA DUN,

——
VOIL. XX VII dA9031.

———————

t

Allababad:
PRINTED AT THE PIONEER PRESS.

S———

1901,



AAIN L &8 a s




INDEX T0 INDIAN FORESTER.

VOLUME XXVIL
1901.

A Page
Eo]esthes induta—A longicorn bzetle 486
Ajmer-Merwara Forest Adminstration, 1899- 1900 592
Algiers—Attacks on the Forest Department in ... 542
Andamans —Forest Admmlstratlon, 1899-1900 592
—Forestry in the 263
Arrakan—A note on the Forests of 67, 182 235
Arundinaria Falconeri—The flowering of .. 185
Assam—Forest Administration, 1899-1900 253, 521
Australia, South—Forest Administration, 1899-1900, 256
B
Baden-Powell, C.I. E —The late Baden Henry e 221
Bambusa Arundmacea—-The flowering of-—in Tra- '
vancore o 429
Bamboos—The ﬂowenng of the—in C. P. o 126
»  Madras—Best season for cutting e 245
Bankok, Siam—Teak trade of 187
¢ Bare ” statement 151
Beetles, Bark boring—A prehmmary Note on two :
destructive ... . 344
Beluchlstan--Forest Admlmstratlon, 1899 1900 592
Bengal-- 9 ” ” 190
Berar— - " 255
Bison—Adventures w1th a . 110
Bombay- Premdency—Forest Admmxstratnon, 1899- .
1900 484
Borggreve’s Formula v 233
Botany—Congress, -International, of—1900 206
Briar Root Industry of Italy . 115
Burma 47
3y —Forest Admlmstratlon, 1899-1900 . 524
» Upper—Some Impressions of an Indian Forester 279
Bushfires—The harmfulness of . 384

631687



INDEX.

C
California’s Big Trees e & ..
Caoutchouc Plantation — Assam
Central Provinces—Forest Admxmstratxon, 1899-1 900
Ceylon— 9 eee
sy —Forest and Waste lands of .
Cochin State—Forest Admxmstratxon, 1900 .
” —Hill Tribes of cos ese )
Congress, International, of Bofany ... v
. » Forestry vee
Comfers as Rain Gauges -.,.
Coniferous Forests—The expansxon of . .
Conservation Forests—New South Wales 1899 ...
Cooper’s Hill College—Foresters at the vor
Coorg—Forest Administration, 1899-1900
Coppicing in Unprotected Forests - 240
Cub—Onlya ...
#Cutworm "—Agrotis Ypmlon—Damage o Deodar by
D
Dendrocalamus strictus—Flowering of—in Central
Thanna e
Dendrocalamus strictus—The use of the seed of—as
flour oo
Deodar Forests— Insect Plaguee in
9 -—Gx;dlmg firs to secure natural reproduction
o LX) (XX
Deodar seedlings—Damage to-—by the Cutworm ...
Dipsas Forsterii in Burma ...
E
Earthworm and its part in the production of vegetable
mould e s
Elataria Cardamum—Note on the cultxva.tlon of ..
Elephants in Burma vos 58,
” catching in Mysore voe o
» cowardly e . e
» . wild—Damage by .o e
Europe—Through Eastern ... ae
Eublema Amalalis—Note on the larvee of e
Experimental Farm—Nagpur, C. P. ... oee
F
Famine—Tropical, a plea for Forest Conservation ...
Fellings —Proportionate, in Selection Areas voe

Pagr,

270
125

375
217

243

428

226
132

473
429

614
569 -
198
589

136
560

148

214
517



INDEX. i iti

Page.
Ficus elastica and Castilloa elastica compared 57
Fires, Forest—The, origin of oer 74
Fir, Spruce and Silver—The gxrdhng of—to gecure

reproduction of Deodar ... ces w291
Floating works —Jaunsar Division . oo 171
Fontainbleau—France—A visit to the forests of ... 174
Forest—A Bonny oo oo oo 537
. Act—The Indian... eee e 519
" Bill—The Burma—1900 ... 63, 239, 416
Forests and Famine—Bombay . 222
N ” —Hydembad State vee (X1} 27
Forest Motto v D52
” Officers—Indian—for the Phxlhpmes e 557

» Pests ... 140, 249 “\
Forest School, Dehra Dun—Prize day at the w328
s  Service, Indian— Recruitment for the . 135
s  Technology—Abbreviations used in . 366
Forestry—Congress, International, of ... w. 375
sy in Great Britain ... oee . 430
s  inIndia A cos .. 616
s &t the Paris Exhlbxtlon, 1900 ... 1

»  Text Book—French—¢ Les Forest ” . 105
Fruit and Vegetable gardens (Experimental) Burma, 142

G
Game—Destruction of 55, 241, 421, 544, 549
» (Feathered) and Songsters—Conservatxon of . 165
Gazetteer—Forest Department cee 27 473

Gazettes, Official—Extracts from, i, vii, xix, xxv, xxxv, xlv,
lii, Ixv, lxxiii, Ixxxi, xciii, cv.

Girdling spruce and silver fir to secure natural
reproduction of Deodar ... e 473
Grazing ground—Forests as—in the Thanna District, 222

_ H

Heteropgen Conturtus—A Note on the self-sowing ... 355
Himalayas— Forestry in the e 112
Hybleeapuera—Attacks of—on Teak Trees, 72, 243, 349

” —Life History of vos s 422

|

Imperial Institute—Quarterly Report ... 144,423
Tnsect Enemies of Forests ‘e o 26

Insect Pests —Deodar—in Bashahr e we 231



iv

INDEX,
J Pace.
Jodhpur—Forest Administration, 1899-1900 e 426
Jungle Folklore Stories: A Suggestion ... e 242
. K
Kashmir State—Forest Administration, 1829-1900, 145
Lantana Scandens—The eradication of A 28
Leaf fires e 124
Leather for Bookbmdmg—Soc)ety of Art Com-
mittee’s Report on e . 874
Lightning and its effects ... aee e 289
M i
Madras—A Year’s Botanical Work in ... e 268
Madras Forest Administration, 1899 1900 . 523
Mahasher Fishing ves e 262
Maihongson Forests in Siam e we 476
Malay States—The Federated e 99
Malaria and its prevention 116, 539
Mango Groves—The planting of e 71
Martessia fluminalis— A Teak-boring Mollusk e 422
Mirwart— A visit to the Forests at voe e 322
N
Night Watch e 596
Nilgiris—Aborigines of the e 162
5 —Fire Protection in tbe w472
Nizam’s Dominions—Hyderabad —Forestry in e 200
North-West Provinces and Oudh Forest Adminis-
tration, 1899-1900 oo we 315
A : (®)
Osier aiil Willow Cilture for Iudia ... i 217
P
Perfume Plants 464

Phyllanthus—A ne\&-xn Madrae overlooked 131, 288



INDEX.

Paan,
Pine Forest in Prussia—Firelines in— e 570
Plantation, Teak—Defoliation of Palapilly . 422
Plants, fruits, and seeds—Packing and transport of 152
» Cause ‘of decay in—and the remedy 50
Plant Tissues—Isolation of cells of oo 71
Possibility by area—Check with 550

Produce—Market Rates of— 119, 170, 219, 335, 392, 434,
489, 536, 579 and 626, -

Protest by—-W R. Fisher ... e 202
Punjab Forest Admmlstmtlon, 1899-1900 . 103
R.e.
Rates and Prices of timber in the Punjab voe 59
Redwood Forests of Cahforma-Loggmg in the .. 572
Rings of trees _— . e 609
Rubber from leaves , . 58
. —Plantations—The oldest of— e 184
» —Yielding Plants—Burma e e 75
Russa Grass Oil—Distillation of — -
S
Sal trees —Injury by firost to 581
» Rate of growth of—in thinned and unthinned
areas .. 583
Saltpetre—The preparation of-—m Shan States . 582
Sample Plots in Oudh 298, 366

Schlich—Dr. W.—C. 8. I.— E]ectxontoRoyal Society 583
Selection Forests— Rotation and Possibility in 121, 230
337, 418, 472

Shikari Kashmeriansis—The Genus ... e 598
Soudan—Developement of Forestry in the e 366
Spike—a new disease on Sandal ves oo 97
Sport in Ceylon . 273
Sportsman Naturahst—-Stray leaves from the Dlary
Of a T coo 553
Swamp Forests i in Dehru Dun ves e 228
T
Toungya system of raising forest stock s 202
Teak Industry of Siam veo oo 029
»» —Irregularity in the growth of ... .. 393

» Report —Denny Mott’s... 119, 219, 274, 334, 391, 433

488, 535 578, 625
9 Seed—Germination of e we 085
” Trade of Chiengmai, Siam o vee 135



vi

INDEX.
Pacr.
Terminalia Chebula—Insect attacks on ... e 427
Thinnings e 491
Tunber—Ceylon 8 surplus stock of voe 53
s  Estimating e 612
s  Market—London 1900 s 169
»  supply—Insufficiency of World's—283, 357, 397, 435,
493
Timber-tree—A new Assamese cor 61
Timbers tropical and their rings of growth e 604
Tree growth on Iron soils 134
Turpentine and Colophony—Manufacture of—in the
Punjab ooe oos w141
w
Whistle—The Story of a ... e 258
Woods, Aromatic—Two Burmese w. 516

s  Circular —Churchill and Sim’s ... 118, 168, 218,
- 274, 333, 391, 432, 488, 534, 577, 624
Woods—Earl of Yarborough’s—A visit to the e 411




Digitized by
Google



Digitized by
Google



THE

INDIAN FORESTER.

Vol. XXVIL]  January, 1901. [No. 1

Forestry at the Paris Exhibition of 1900.
By J. 8. GamsLg, C.LE., F.R.S,, &ec.

On the left bank of the Seine, just below the Pont d’Jéna,
stands a fine building, chiefly of iron, wood and glass, adorned
on its fagade by scenes of forest and hunting life, either in
frescoes or in groups of plaster statuary. Its lower floor is on the
level of the quay, its first floor on the level of the bridge and the
gardens of the Champ de Mars, while its galleries look out over
the river and over the sunken road of the Quai d'Orsay. It has
two angular red-tiled towers, somewhat recalling inverted flower
pots, but is a fine and picturesque building on the whole. This
is the ¢ Palais des Foréts, de la Chasse, Péche et Cueillettes,”
and is the home of most of the exhibition of objects which belong
to classes 49 to 54 of the Exhibition Catalogue. The collections
illustrating the fisheries of France and several other nations will
be found very interesting, as well the exhibits of fire-arms, most
especially remarkable among which is the collection of guns and
other arms of various periods sent by the Emperor of Russia, in
which may be seen the beautiful specimens of chased and orna-
mented weapons presented at various times to members of the
Imperial Russian Court by the first Napoleon, the French Govern-
ment and the city of Paris. Most of the chief English gun-
makers have exhibits in this court. But what is of most interest
to foresters is the series of exhibits shown by France, Russia, Aus-
tria, Hungary, the United States, Canada, Japan, Roumania, Swe-
den and some other countries, illustrating forest work and forest
products. Indeed, most of the forest collections are here brought
together, and it is only for a few that we have to go to other
courts. Western Australia, India and Ceylon have each their
collections in their own courts, so have Russian Siberia, Italy,
Norway, Finland, Servia and Portugal, while the collections of the
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French colonies are found in the different small houses in the
Trucadero Gardens, in which are displayed the special exhibits of
each.

2. The arrangement of forest exhibits has been determined
by the classes appointed in the official catalogue. These are :—

Class 49. Material and methods of erploitation and forest
industries.—Collections of seeds, plants, and specimens of indi-
genous and exotic forest species. Tools used in the collection and
drying of seed, in nurseries, in forest works. Methods of nursery
cultivation. Working-plans and methods of forest culture. Forest
topography. Forest works, houses of the staff, saw-mill, systems
of extraction and transport. Restoration of denuded slopes, fixa-
tion of dunes, ete.

Class 50. Products of forest exploitation and forest indus-
tries.—Specimens of forest produce. Timber and firewood, scant-
lings, cooperage wood, split wood, dye woods. Cork, textile barks,
tanning, resinous and perfume-yielding products. Forest mines,
industries, cork, charcoal, wood-wool, etc.

Class 54. Appliances, implements and products of the cul-
lection of forest produce.—Plants, roots, barks, leaves, fruits used
in medicine, dyeing, paper-making, for oil, etc., etc. Caoutchouc,
gutta-percha, gums and resins.

Classes 51 to 53 apply enly to hunting and fishing.

Thus it will be seen that Class 49 is the clas¢ in which scien-
tific forestry in general is represented ; Class 50 deals with
timber and timber works, and the large forest industries; while
Class 54 deals with the various minor forest industries and the
important minor products. The above classification is translated
“very freely” from the French, but gives a better general notion
of the real arrangement than does the translation printed in the
Catalogue of tl:e Royal Commission. It is perhaps a little unfor-
tunate that, for jury purposes and for awards, the classification is
somewhat difficult to follow. It is not fully clear at first sight
whether timber specimens belong to Class 49 or to Class 50; but
the answer is, if one thinks it over, that those specimens which
illustrate trees, their size, growth and characters of wood, belong
to Class 49, while those which are exhibited to show industrial
value, capability for receiving polish, for use for special purposes
as timber or furniture wood, and so on, belong to Class 50. The
present paper is due to the facilities which I was afforded as a
member of the jury of Class 49, for visiting and inspecting the
different collections in that class.

30. The forest collections of France are all in the Forest
Palace. -They consist of a fine collection of wood specimens be-
longing to the Forest School at Nancy, with the addition of new
specimens to represent species before imperfectly shown; of an
admirable collection of fruits, cones and seeds of fruit trees; of
a rich series illustrating the small forest industries and containing
such articles as sticks, toys, sabots, baskets, agricultural implements,
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pipes, bobbins, shuttles, fans, bellows, brooms, musical instru-
ments and many others; a collection of the hooks published
by the Government or written by Forest Officers; various fine
pictures and photographs of the ‘“reboisement ” works, with two
dioramic views showing the torrent of * La Grollay” in Savoy
on one side at the commencement of work, and on the other ten
years after the works undertaken for the stoppage of the torrent
had been completed ; working-plane and their results ; models and
pictures of forest houses, saw-mills, wire-tramways, and so on;
and photographs and maps illustrating the splendid work done in
the correction of the dunes on the coast of Gascony.

1 was especially interested in the pictures of a forest-road
called the Route de Combe de Laval in the Department of the
Droéme, constructed in order to allow -of the easy extraction of
the timber and forest produce of the Forét de Leute situated
on the top of a plateau with precipitous slopes. The road
reminded me of some of the Himalayan and South Indian hill
roads, and notably of that from Kalsi to Chakrata. The project
was, 80 M. Thil, the Inspector of Forests who is in charge of the
Forest Exhibition, told me, made by M. Brive, and the work was
carried out by M. de Rouville, both Forest Inspectors. The length
was over 6 kilometres and the cost 171,788 francs. Much of the
-work was simply tunnelling or deep cutting in solid Jurassic
limestone. A working model of a wire-tramway with endless wire
working round horizontal or inclined drums at either end was also
of interest. M. Thil was good enough to show me many books,
working-plans, and other objects of much importance, and to
explain the forest maps and the beautiful series of water-colour
sketches, coloured and uncoloured photographs and maps illustrat-
ing forest work. The exhibition of the French Forest Department
is ornamented by living specimens of young trees in fine growth
contributed by the Forest School of * Les Barres,” and by fine
well-stuffed and life-like forest birds and animals, among which
the ¢ sanglier” is naturally conspicuous.

Among private exhibits, first and foremost perhaps are the
portable tramways of Decauville & Co., whose chief agent, M.
Schliissel, was most kind, und as a fellow-member of the jury of
Class 49, ready to afford information and explanations on all
matters connected with forest transport. Korest saw-mills were
exhibited, in full working, by M. Jametel of 41, Cours de Vincen-
nes, Paris, and MM. Guilliet et fils of Auxerre, and I was interested
to notice the vertical saw used, having the M teeth in the centre
straight, and those above and below turned down aund up respec-
tively. Forest tools, guards’' hammers and azxes, saws, notably a
very good portable band-saw, were exhibited by M. Emile Aubry of
131, Rue Vieille-du-Temple, Paris. M. Demorlaine, Garde General
at Compiegne, exhibits an ingenious little machine for measuring
the depth of the cuts (quarres) made for the tapping of Pinus
marilima for the extraction of resin. As might be expected, the
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well-known firm of Vilmorin-Andrieux et Cie have a magnificent
exhibit of living specimens of forest trees, besides a very complete
collection of fruits, cones and seeds. Finally the Forest Society
of Franche-Comté, probably the chief and most energetic of the
forest societies in the Provinces of France, shows maps of the
forests of Levier and La Joux in the Jura, their own publications,
and an ingenious * compas euregistreur,” a caliper furnished with
a small apparatus of two wheels, one of which unrolls a tape which
is rolled on the other, and registers the diameters of the trees
measured. Such an instrument ought to be very useful, perhaps
not alone, but as a check on the note-books of the keepers of the
records in a valuation survey.

Outside the Forest Palace may be seen some remarkable
pieces of oak in log; a huge walnut stem, which ought to give an
immense quantity of the best veneers; and two silver firs, one cut
into a big beam, the other into planking. They were trees of 100
to 130 feet high and 2} to 3} feet in diameter. These firs are
exhibited by M. Bouvet, Couseiller General, to show the size that
the silver fir is capable of attaining in the Jura, and to prove that
the local dealers are capable of cutting timber of the largest size
the market is able to take.

The exhibits in Class 50 are numerous and very interesting to
dealers and furniture-makers, less so to Forest Officers, but the
beautiful specimens of valuable exotic woods, burrs and root
pieces are worthy of notice. Among the exotic woods I saw teak,
padauk, blackwood, satinwood and a wood that looked very like
Gluta travancorica. The teak was a rather poor and very light-
coloured specimen; it may perhaps have not been true teak, but
oue of the woods from W, Africa or Madagascar which dealers call
African or other teak, but which come from trees in no way related
to the Tectona grandis of India and Indo-China.

- The official catalogue gives a brief but interesting account of
the French Forest Service, which contains a considerable amount
of valuable statistics and information, with a description of the
chief systems of working, both in the Government and the Com-
munal forests, and of the works undertaken for the ¢ reboisement”
of denuded hill lands and the fixation of dunes. A useful little
work, copies of which were presented to the members of the
Jury of Class 49, is the ‘“Agenda du Forestier” or Forester’s
pocket-book published for the Forest Society of Franche-Comté
by M. Paul Jacquin of Besangon. From it we gather the
following statistics :—

8q. miles,
Area of Government Forest ... e 4,205
Area of Communal Forest ves oos o 7,404
Total e 11,609

Of the Government Forest area, 25 per cent. is worked in
simple coppice, 29'2 per cent. in coppice under standards, 168
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per cent. in coppice under conversion, and 51°5 per cent. in high
forest. In the Communal Forests, 68 per cent. is worked in cop-
pice and 31 per cent. in high forest. The area of private forest is
about 24,000 square miles, so that the total wooded area comes to
nearly 36,000 square miles. The outturn in timber of the Govern-
ment Forests comes to about 268 million cubic feet, of which
about two-thirds is firewood. All produce is sold standing in the
forest and removed by the purchaser.

The staff of the Forest Department consists of 1 Inspector-
General, 3 Administrators, 32 Conservators, 200 Inspectors,
215 Assistant Inspectors, 250 * Gardes Généraux” and 3,500
¢ Brigadiers ” and Forest Guards. The revenue comes to about
£1,227,000, and the expenditure to about £560,000 yearly.

A most important part of the forest work in France is the
re-clothing of denuded mountain tracts. In this work, in which
such splendid success has been attained and of which the French
Forest Officers are naturally very proud, the Government has
spent over 24 million pounds sterling partly in the acquisition of
land, partly in works of restoration, and over 630 square miles have
been thus reclaimed. Many important books and pamphlets were
distributed, with great liberality, to the members of the Jury and
to the Forest Congress. Among these are M. Mélard’s valuable
paper, often quoted herein, on the insufficient. production of tim-
ber of construction in the world ; the account of the forest of
Fontainebleau by M. Reuss, and M. Prouvé’s paper on regeneration
by plantation. Then there are two important papers on the
reclamation of dunes by Messrs. Delassasseigne and Lafond, and
a splendid and most interesting series of works on ¢ reboisement ”
by Messrs. de Gorsse, Buisson, Champsaur, Kuss, Campagne,
Mougin, Bernard, Dellon, Calas, Banby and M. Bernard, some
having plates of great interest, and all discussing important ques-
tions.

4. The forest exhibhits of the French Colonies are also inter-
esting. Chief among them naturally comes Algeria, whose ex-
hibit is in their own building at the bottom of the Trocadero
Gardens between the main central avenue and the British Indian
and Canadian pavilions, In examining the exhibits, one's atten-
tion is at once drawn to excellent maps showing the extent of the
forests of all categories, and a collection of photographs of the
forests of the cork oak. The products of the working of the cork
oak forest are shown by fine specimens of cork and sections of the
tree in all stages. The Atlas Cedar is represented by a magni-
ficent round, and the appearance and scent of the wood exactly
recall those of the deodar of the Himalaya. Alfa grass and the
alfa industry are well represented, as is also the  crin végétal,”
or vegetable hair, which is produced by the leaves of the palm
Chameerops humilis. Cups and vases, boxes and plates illustrate
the beautiful marking of the root wood of the thuja (Callitris
quadrivalvis), the result of frequent forest fires and the consequent
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production of a multitude of root shoots. The forests of Algeria
cover an extent of about 9,000 square miles, most of which
is Government Forest. There are 3 Conservators, 17 Inspectors,
19 Assistant Inspectors, 31 * Gardes Généraux,” and 860 Briga-
diers and Forest Guards. The revenue comes to about £95,000
and the expenditure to about £124,000 yearly ; the deficit being
presumably covered by the surplus of the Forest Administration
in France.

5. The Tunis section adjoins that of Algeria, and in a kind

of miniature Arab town, are brought together exhibits illustrating
the progress of the protectorate. In the forest section a good
map shows the distribution of the forests, but, as in Algeria, the
chief exhibits are those of cork furnished by the oaks Quercus
Suber and Quercus Mirbeckii) known to the French as ‘¢ chéne-
liege” and chéne-zéen.” The Government possesses 317 square
miles of cork oak forest, all under management and yielding
an annual revenue of £24,000. The cork oak gives chiefly cork
and tanning bark, and the zéen provides wood for construction
purposes. An interesting exhibit is a relief map of the oasis
of Nefta, where important works are being carried on to stop
the damage done by drifting saud. There is also a collection
of forest seeds.
. 6. The Ivory Coast Colony, adjoining the Pritish Colony
of the Gold Coast, has a small forest exhibit chiefly of wood
specimens. The chief forest products of the colony consist of
palm oil and nuts, india-rubber and mahogany ; the latter, how-
ever, is not the same tree as that of the West Indies, but another
species, indeed, belonging to some other family, whose identifica-
tion does not seem to be yet certain, It is, however, a handsome
wood and makes pretty furniture.

7. Senegal also sends a forest exhibit with maps of the
country showing the localities where the chief trees are found,
sections of wood, hotanical specimens, and a manuseript list of the
principal trees from which I gather that one of the most important
is the Gum Arabic (4cacia Senegalensis). The other trees are,
many of them, of genera well-known in India. Thus one of the
chief furniture woods is yielded by Afzelia africana, a blackwood
by Dalbergia Melanoxylon, ared cedar by Cedrela odorata, a good
timber by Terminalia macroptera, while the Borassus palm
appears to be as useful as it is in India. The numerons species
of acacia seem to indicate a dry climate, though M. Schliissel,
who knew the colony well, told me that it is by no means all dry,
but that in parts the forests were fine, and possessed large timber
and a moist climate.

8. Madagascar exhibits an interesting collection of woods,
carefully made and well-labelled, among which we noticed some
fine ebony, blackwood and woods resembling those of the Indian
Mimusops and Chikrassia. The whole exhibit is the work of a
French Assistant Inspector, M. Girod-Genest, whose indefatigable
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energy is shown by an album of coloured drawings of Malagasy
trees, done by himself and accompanied by valuable notes on their
uses and methods of growth. Considering the importance of the
forest resources of Madagascar, it is astonishing to find that theé
representative of the Government in charge of the department is
only an Assistant Inspector on the same rate of pay as he would
be receiving in France. It is therefore all the more to his credit
that he has been able to do so much. :

9. 'The last of the French colonies represented, in a forest
point of view, is Indo-China, the vast region adjoining the
British dependency of Burma, which consists of the states of Cam-
hodia, Anam, Cochin-China and Tonkin. Here, too, as in Mada-
gascar, the Forest Officer is only an Assistant Inspector, M.
Boude, but he has succeeded in bringing together a really valuable
and important collection of timbers of the greatest interest. Fine
pieces of teak from the Laos States, great rounds of a Dalbergia,
a Lagerstrémia with cork bands in the wood such as are seen in
the Indian Dalbergia paniculata, and some Menispennacee and
Capparidee were those that chiefly attracted my attention. The
officer in charge, M. Viterbo, from Hanoi, was most kind in
explaining his Exhibition, and showed me also the admirable plates
in the splendid ¢ Flore Forestiére de la Cochinchine,” at which the
veteran hotanist M. Pierre is now working iun Paris.

10. The forest exhibits of Jtuly are shown in the gallery of
the splendid and highly ornamented Italian pavilion in the Avenue
des Nations, the first met with on the left bank of the Seine, below
the Pont des Invalides. Most important, perhaps, were the
working-plan books and records, and the fine photographs of
% reboisement” works in the Italian Alps. Among these I was
specially interested in two, which represented the slopes at Sambuta,
the first taken in 1889, and showing a very unfavorable looking
locality ; the second in 1899 showing the same with stone revet-
ments in the lower valley and wattled barriers in the upper, and a
fine set of young trees growing up, evidently bidding fair before
long to convert the hillside into a useful forest. The collection of
wood specimens was chiefly of young trees or branches cut longi-
tudinally, and the two sections then hinged together. For the
larger trees, these specimens were insufficient, but of the smaller
trees and shrubs some were very fine and comparatively large.
The flowers and fruit of the forest trees of Italy were represented by
branches in spirit, and the seeds of the trees were shown in reversed
bottles. There were also interesting collections of insects and
fungi of importance in forest economy, as well as in agriculture.
There were no private exhibitors in Class 49, but in the Engineer-
ing Section in the Champ de Mars is an exhibit of considerable
interest showing the use of wire-netting in the proteetion of river
banks, bridge piers and groynes, and in the works for the settlement
of torrents. The netting is used instead of wattles for fascines,
and has met with considerable success. The patentee of the systewn
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is Giulio Serrazanetti of Bologna, whose interesting book on the
subject was distributed to members of the Jury.

Italy possesses only about 15,800 square miles of forests, about
14 per cent. of her area, and these forests are of poor production
only, so that the imports exceed in value the exports by a large
sum.

11. Spain has no forest exhibition, and Portugal is repre-
sented but poorly in a small show in their National Pavilion. The
chief exhibit was ome of cork and objects illustrating the cork
industry. There was a herbarium of plants and a collection of
insects poorly named, as well as a set of wood specimens, shown
by means of radial wedges mounted on wooden stands. But the
most interesting part of the exhibit was in the picture of dunes
and the photographs and maps illustrating the works undertaken
to prevent their extension.

In the Portuguese Colonial Pavilion in the Trocadero Gardens
are small forest exhibits from Timor and St. Thomé with some
fine rounds of the woods of importance in those colonies. The
forest area of Spain is about 25,000 square miles, being about 13
per cent. of its territory. That of Portugal is under 2,000 square
miles. In both the imports of wood largely exceed the exports.

12. The forests of Germany are not represented in the
Exhibition, but the Prussian Ministry of Public Works has a fine
exhibit in the Champ de Mars, illustrating the works undertaken
on the Northern Coast for the stoprage of the dunes and their
re-clothing with forest. The works are illustrated by plaster
models painted by H. Walger of Berlin and represent the
¢ Kurische Nehrung,” the narrow sandy belt between the sea and
the Kurische Haff uear Memel, in the extreme north-east corner of
East Prussia. Works for the protection of the villages and cul-
tivation on the Prussian coast from being damaged if not destroy-
ed by shifting sands have been undertaken in many places on the
coast of Germany, both on the North Sea and on the Baltic.
Those of the North Sea have been completed, as have those of
Mecklenburg and most of those in Pomerania, and it is only now
in the extreme north-east that work still remains to be done. So
far as I can gather from the official papers on the subject and
from the models and photographs exhibited, there is very little
difference in the system employed from that of the better-
known regions of the French coasts of the Bay of Biscay, except
that whereas on the French Coast it is the pinuster (Pinus
maritima), which is chiefly employed, on that of Prussia the most
important species is the Scots pine (linus sylvestris) aided,
especially in a belt along the seashore by the Pinus montana.
Great use is made of broken branches strewn over the ground
among the young pines and in suitable places sea-grass or
¢ gourbet” (Admmophila) is planted. A sum of about £4,000
yearly is spent on such works. In addition to the models, a fine
collection of photographs is exhibited, as well as herbaria of
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the plants commouly found on the coast sands, on well-prepared
carefully mounted sheets. The jury were received and shown all
these exhibits by Herr Bock, Inspector of Forests at Konigsberg,
who was most courteous and obliging. Germany possesses a
forest area of about 54,000 square miles, about 26 per cent. of her
area; but her imports of wood still very largely exceed her
exports.

13. Belgium, Holland and Switzerland have no forest
exhibits, nor has Denmark, at any rate in Class 49. The areas of
forest in these countries are, approximately, as follows : —

Belgium 8q. m. 1,950 or 17 per cent. of Ler territory.

Holland 9 960 ” 7% ”» ”
S8witzerland ” 3,250 " 20 ” (1]
Denmark " 930 , 6§ " ’

in all, the imports of timber largely exceed the exports.

14. I now come to the magnificent forest exhibition sent
from Awustria and shown in several bays of the Forest Palace.
Taken all round, it is probably the most complete of the non-
French collections, though it is really difficult to say if it is
really better than the fine exhibits of Hungary and Russia. Its
chief advantage, however, over these latter, lies in its being all
considered as one collection, while in the others several separate
collections are shown, which perhaps, especially in the case of
Hungary, make a better general show. In inspecting the
Austrian collections the jury of Class 49 had the assistance of
one of their members, Herr Ferdinand Wang, Conservator of
Forests at Vienna, who was most kind and obliging, as was also
Dr. M. O. Popper, Director of Domaing, a member of the jury of
Class 50. -

The first thing to be examined was the beautiful forest map
of Austria, which includes Bohemia and Moravia, on which can
be seen at a glance the distribution of forest and the zones
occupied by the chief classes of tree, firs, pines, oaks, etc. ; also the
administrative forest areas. Then we have a fine series of
photographs, acting as object-lessons in sylviculture, all of them
of importance, and most carefully selected. Various specimens
of working-plans lie on a table accompanied by their maps and
control-books, and illustrate the pains taken in Austria not only
to ensure a proper management of the forest areas, but also to
record and register information of value connected with-them.

Timber-transport is illustrated by models, photographs and
transparencies. “ Reboisement” works are shown by tabular
statements, maps, plans, models and photographs, mostly refer-
ring to the Tyrol and Salzburg. From a carefully prepared table,
I gathered that the area so far treated amounts to 250 square
miles and the money expended to nearly £100,000.

A very important exhibit is that of the experimental
stations, the chief of which is the one at Mariabriinn near
Vienna, which is probably the best equipped forest experimental
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station in the world. There are others scattered all over the
Empire, as may be seen from a map which illustrates them ; and
the chief subjects they consider are (1) cultivation of forest trees,
(2) thmmngs and cleanings, (3) production of material. While
mentioning experiments, I may as well allude to a working
model of a machine for testing woods which interested me very
much. It is a very simple machine designed by Herr Friedrick
of Mariabriinn, and made by the well-known firm of J. Amsler,
Laffon and Son of Schaffhausen in Switzerland. It is worked by
a small hydraulic press, which enables the weights to be gra-
dually increased, and the increase to be accurately measured, and
even the model which hardly stands more than 3 or 4 feet high
can be made to test bars of a square inch in section for trans-
verse strength or cubes of 1 inch for resistance to crushing weight.
There ought to be a machine of this description in India
attached to the Korest School at Dehra. Forest houses are
illustrated by pictures which give the types on which the houses
provided for the staff from the rank of Inspector down to that
of Forest Guard, are built, and compare those built at the present
day with the much less convenient houses of the past.

In frames on the wall is seen a series of specimens to illus-
trate the effects of judicious thinning, and some of the fine
transparencies are also devoted to this subject. Other tabular
frames show the effects of the smoke of factories on forest trees ;
while on shields are displayed the beautiful collections of forest
tools and implements.

It would take long to describe in detail all the interesting forest
exhibits of the Austrian section; in addition to what we have
mentioned there are collections of seeds in reversed bottles (pro-
bably the best system yet discovered of exhibiting seeds as well
as gums and other small articles of produce); specimens of wood
sections ; complete exhibits to illustrate the maunufacture of
wood-wool and paper pulp; and (most important) a full account
with specimens to illustrate the distillation of wood aud the
manufacture from it of acetic acid, methylated spirit, creosote
and other important chemical products. I regret that I had
not sufficient time fully to examine and note about the fine
collection under Class 50, chiefly the work of Dr. Popper.

The forest area in Austria is about 37,500 square miles or 30
per cent. of the area of the Empire, and the yearly production of
wood reaches about a thousand million cubic feet. There is
a considerable excess of exports over imports of wood, Austria
being one of the few European countries in which this is the case.
By the kindness of the Austrian Government, a number cf
valuable papers on forest subjects were distributed free to mem-
bers of the Forest Congress and to members of the Juries. Some
of the most important are the following :—~

(1) The restoration of forest in the Karst on the coasts
of Austria and Illyria, by Josef Pucich, Conservator at Trieste.
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- (2) The Home industries of wood in Austria, by Professor
Lauhoeck.

(8) The question of the beech in the Austrian forests, by
Leopold Hufnagl. -

(4) The disadvantageous influence of bad treatment on the
future of forest growths, by Hermann Reuss, Director of the
Forest School of Weisskirchen in Moravia.

(5) The study of the effects of daumage to the bark of
spruce trees produced by large game, by the same.

(6) Forest Police in Austria. .

(7) The regulation of torrents in Austria.

(8) Guide to the Government Forests and those of public
establishments in Austria.

The latter work gives a very -interesting account of the
Forest Department in the Empire. As before stated, the area
of forest amounts to about 37,500 square miles, but of this only
5,868 are the property of Government or of public establishments.
Of the forest area, 51 per cent. is spruce, 18 per cent. silver fir, 20}
per cent. beech or hornbean, 4 per cent. larch, 3 per cent. pine,
only 13 per cent. oak. The staff consists of one Ministerial
Councillor, 9 Conservators, 109 Inspectors, 254 other officers,
and 1,301 Forest Guards. The annual receipts come to rather
more than £600,000 and the expenditure to ahout £478,000, but
if full account is taken of the cost of direction oun the one hand
and the value of free grants on the other, the net revenue comes
to nearly £175,000 which calculates out to about 1s. 3d. per acre.
.- 15." The exhibits of Hungary compete, in extent and value,
with those of her partner in the dual Monarchy. But they are
split up among several exhibitors instead of being grouped
together, and in any case Croatia and Slavonia forms a separate
section. The Hungarian Forest Section, like that of Austria,
occupies a considerable length on both sides of the building at
the back of the Pavilion ¢ des Foréts et de la Chasse " with the
main path for sightseers passing down the centre. There is
. ‘also an annexe in a chalet behind. On one side is a dioramic
hunting scene with the animals of the Hungarian forests, some of
them very cleverly set up and shown in life-like attitudes. The
king exhibits wild boar heads, the Archduke Joseph Augustus
100 heads of roedeer, and other noblemen and sportsmen of Hun-
gary exhibit fine trophies, with collectious of guns from the most
ancient old matchlock to the latest breechloader. The jury of
Class 49 were again fortunate in having, as one of their members,
‘the Officer in charge of the forest collections, who was most
kind and most anxious to show us everything he could. This
‘was Herr Jean Foldi, Conservator of Forests at Buda-Pesth, to
‘whom the arrangement of the splendid Hungarian forest collection
had evidently been a labour of love. I do not propose to follow
in the few remarks I have to make, the classification adopted for
Jury purposes; all I can expect to be able to do is to indicate
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the chief exhibits which interested me, and those to which a
visitor might most satisfactorily devote his attention,

The most conspicuous object on entering the section, and the
one which any visitor must first study, is a magnificent relief
map of Hungary showing the forests. These relief maps are made
by cutting out the contours on the staff map of the country and
arranging them at the proper height one above the other. The
“ steps " between the contours can then be filled in, and the
result is a relief map which only requires painting and printing to
be ready for use. But the work is one requiring great care and
taking much time, and the makers of the big Hungarian map,
Messrs. Gregersen, Vaitzik and Terfi, deserve the greatest credit
for the success of their work. There are other good maps also
and many fine photographs.

The exhibition of working-plan books and maps, tables or
production and analysis of typical trees, is one of considerable
interest, as are the books containing historical descriptions of the
forests. The volumes published by the Forest Society must
be full of interest to those who read Hungarian. The damage
done in Europe of late years by the ¢ Nun " moth (Liparis
Monacha) is well known, but it 1s not so well known that the
results of using mineral tar to cover the holes of the trees for
a certain distance and keep the caterpillars off, have often been
a serious damage to the wood. An exhibit of sections shows
how the parts covered with tar have got covered over and caused
holes and bad places to be made. The damage is greater in
broad-leaved trees than in conifers, and it is probable that if a
vegetable tar is used the damage will be less.

There is a very fine collection of models, some of large size,
illustrating forest fellings and extraction, works of re-clothing
denuded areas, saw-mills, water-sluices, forest houses, etec. The
finest of these models were prepared by Herr Charles Kain,
Forest Officer of Beszterczebdnya. Another noticeable model is
that exhibited by Herr A, Masztics of Lipt6-Ujvér, represent~
ing a seed-drying heuse of a new and perfected design. The
% gécherie ” produces 6,000 kilos of seed yearly, and gives
a yearly revenue of about £1,000. Another fine model is Herr
G. Marton’s model of * reboisement ” work in the region of the
Karst.

The Royal Forest School of Selmeczbsnya (Chemnitz) exhibits
specimens of the drawings done by the students; models of saw-
mills, forest houses, seed factories, and works for the utilization of
oak; plans and photographs of the school with maps and working-
plans of the forests attached to it ; books and instruments used in
teaching ; collections of insects, gall nuts, medicinal plants and the
diseases of trees. The importance of this Forest School will be
understood when it is known that in the eight years, 1881 to 1898,
1,306 students appeared for the final examinations, of whom 1,031
passed and received diplomas. There are also four secondary
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schools and a separate school in Croatia-Slavonia. An account of the
schools given in Colonel Bailey's paper on ¢ Forestry in Hungary,"
published by the Royal Scottish Arboricultural Society in 1887, in
which work is also given an excellent description of the Hungarian
forests and an account of a tour made through them. It is at Sel-
meczbsinya also that is situated the central experimental station
whose publications form an exhibit and who also show a fine
collection of the diseases of plants caused by parasitic fungi, which
are excellently prepared.

Among noticeable exhibits is an excellent apparatus for sowing
small seeds in nurseries exhibited by the Director of the Royal
Forest School, Herr Louis Fekete. Another seed-sower, this time
for large seeds, such as acorns and beech-mast, is exhibited by Jean
Lotos, a forest guard. It is a plough with a share to open the
drill, then behind it comes the arrangement for sowing the seeds,
and this is followed by a reversed share which closes the furrow.
Another useful instrument is a sowing stick, exhibited by Herr
A. Gdbor, which is used for dibbling large seeds like acorns in
vacant spots in the forests.

I was much interested in an important series of photographs
showing the growth of planted oak forest at intervals of 10 years
from the sowing of the seed to its fitness for felling at 100 years of
age. This is accompanied by a table of the production of oak
and the working-plan of the Forest of Balincz, made by Herr
Attila Parnai. 1 was also struck by the value of a new forest
compass “ Systéme Csiby” which combines a theodolite, compass,
and plane table. It seems to me an improvement even on the
excellent instrument in use in Fraonce and which we employed at
Nancy. I was told that its cost was 360 francs. It would
probably be well suited for forest survey work in India.

To enumerate all the many interesting things in the Hun-
garian exhibition would be impossible, and it is suficient to add
that the collection of wood specimens and specimens to illustrate
forest industries, and especially the cutting of veneers, is very
complete.

The collection of Croatia-Slavonia occupies a corner and also
the chief part of the chalet outside the Forest Palace. The Forest
School of Zagrab exhibits a collection of oaks and their acorns, and
a set of the tools used in forest work in the great oak forests of the
province. The Forest Association exhibits their publications, with
a fine map, photographs, collections of wood-sections and manufac-
tured articles. The chief species of tree are the oak and beech, the
forests of which occupy about 29 and 60 per cent. respectively of
the forest area, leaving only 11 per cent. for conifers. The oaks
are sometimes of very large size as may be seen from the splendid
specimens of which the chalet is constructed. One of these was
about 42 feet long, 50 inches in diameter in the middle, and had a
content of about 570 cubic feet. It was about 300 years old,
and there were several others nearly as big used as supports for the
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building. One specimen had about 10 feet dinmeter. The size
and straightness of the Slavonian oak timber was most striking.

The area of forest in Hungary comes to about 29,000 square
miles, that in Croatia-Slavonia 5,800 square miles, total 34,800
square miles, making about 28 per cent. of the area of the king-
dom. Of the Hungarian area, 4,400 square miles belong to the
Government. The beautiful relief maps already referred to show
the distribution of species very well, firs on the mountains, oak
along their bases, beach on the slopes. The oak forests constitute
28 per cent., the beech 51 per cent.,, and the remaining 21 per
cent. only are conifers. The usual rotation of high forest is 100
years, and every endeavour is being made to replace the beech,
which is of small value, by oak and other more valuable kinds. I
have not been able to find the revenue and expenditure of recent
years, but Colonel Bailey gives it for 1885 as revenue £500,000,
~ expenditure £332,000, surplus £168,000. It is now probably
considerably more. As is the case for Austria, so in Hungary,
the exports of timber largely exceed the imports. M. Mélard
(Insuffisance de la production des bois d’ ceuvre dans le monde,
Paris, 1900) puts the value of this excess at 8 million pounds
sterling. The most noticeable point about the forest literature and
the forest exhibits of Hungary is the evident desire of the State to
improve the administration of the forests, to restore areas denuded
of forest to their former condition, and to foster in every way the
increase in the forest area in view of the benefits which are to be
expected from it both financially, industrially, and in its effect on
agriculture.

The staff consists, for the Government Forests of Hungary
and Croatia-Slavonia, of the following officers (using the terms
which make the grades correspond as near ly as possnble to those of
France) :—

Hungary. Croatia-Slaconia.
Inspectcr-General ... . 3
Conservators . 10 2
. Inspectors e .0 23 6
Assistant Inspectors 100 24
Gardes Généraux .., .o 291 48
Brigadiers and Forest Guards .. 1,012 317

Among the valuable and 1mp0rtunt pamphlets on forest
matters in Hungary, distributed to the members of the Jury and to
those of the Forest Congress, the following are most noticeable : —

(1) Orders regarding working-plans.

(2) History of the Forest School of Selmeczbéinya, by E. Vadas.

(3) Organization of the special schools for Forest Guards.

(4) Plantation and cultivation of willows as a protection
against inundations, by Ignace Dardnyi.

(5) Measures of defence against the “ Nun” moth, by F.
Szakméry.

(6) History of the National Forest Society.

(7) History of the question of forest experiments.

-(8) Law No. 31 of 1879 on furests.
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The general catalogue of the Exhibition of Hungary and thé
special forest catalogue also contain most interesting information.

16. The forests of Bosnia-Ilerzegovina are not represented
by exhibits, but it is right to draw attention to the pamphlet
by Herr Ch. Petraschek, the head of the Forest Department, on
the development of sylviculture in these States, which are under
the protection of Austria-Hungary. It explains how, when the
States were taken overin 1878, a Turkish forest law was found
which had never actually been put in-force, but which bas been
made the basis of the forest work of the future, The area of
forest is more than 10,000 square miles, 80 per cent. of which
belongs to the Government, but much overburdened with cus-
tomary rights. There is a large stock of over-mature oak which
is now being exploited, but with great attention to the main-
tenance of the annual yield and improvement,—a practice, which
is of interest to all those who, like the Forest Officer in India,
have to deal with forest fires, is worth noting. When the person
who has fired the forest cannot be discovered, the commune on
whose territory it has broken out, is expected to fence the forest
and maintain the fence as long as may be necessary to ensure
reproduction. The application of this measure has had a great
success in stopping incendiarism,

17. Roumania has a large Government forest exhibit in the
Forest Palace with a separate exhibit of even greater value in the
Roumanian National Pavilion in the ¢ Rue des Nations” for the
Crown domains. This latter collection has a fine relief map; a
good series of photographs ; a collection of specimens of wood in
book form with the bark at one end and a sliding glass panel at
the side which discloses specimens of the leaves, flowers and fruit ;
a herbarium of forest plants, and a series of models. The chief
of these models is one of the methods of extraction of timber by
means of forest railways, and another shows a saw-mill with 10
vertical and several circular saws.

The Government collection chiefly contains exhibits of worked-
up timber, such as pieces of oak for cooperage, parquet floors,
veneers, etc., but there is also a splendid series of photographs of
forest scenes and forest works, and some excellent large maps to:
illustrate the distribution of forest in the country. The sections
of trees are also well prepared and interesting. A felling saw is
exhibited by Messrs. Davidovici Brothers of Bacan, worked by a
band from a stationary engine, but it i not nearly so good as the
felling saws exhibited in the English section by Messrs. Ransome.

The area of State Forest in Roumania is about 4,200 square
miles.” About half of this area consists of beech or beech mixed
either with coniferous trees or with oak and hornbean, a quarter
per cent. is oak forest and the rest conifers or white woods with
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a small quantity of acacia. The revenue is about £1,600,000, the
expenditure about £600,000. Only about one-tenth of the State
* Forest area is as yet under working-plan. The exports exceed
the imports of timber.

18. In the National Pavilion of Servia is a fair map of the
distribution of the forests, which are, however, mostly private;
books on forest administration, and a small collection of forest
tree seeds in inverted bottles. The area of forest in Servia is
about 8,000 square miles.

19. Bulgaria shows chiefly specimens of wood cut so as to
show the bark and the transverse, radial and tangential sections.
A collection of walking sticks is noticeable also.

20. Turkey and Greece are not represented, and I have
not succeeded in finding information regarding the forest area
possessed by them or by Bulgaria.

21. The exhibits of Russia are in three chief collections—
(1) that of the Ministry of Agriculture shown in the Forest Palace,
(2) that of the Imperial Apanages shown in the Siberian Pavi-
lion, and (3) that of Finland in the Finish Pavilion in the Rue
des Nations. They are all fine collections and contain objects
of the greatest interest. For the study of these objects in the
Russian Pavilion, the Jury of Class 49 had the assistance of onme
of their members, M. Edouard Kern, Director of the Imperial
Forest School at St. Petersburg; and for those of the Apanages
we had the guidance of M. Honoré Yol, who was most courteous
and kind, and who received his visitors in a charming room,
reproduction of one at the Kremlin, and allowed them to taste
the excellent wines produced on the Imperial Estates in the
Caucasus, and drink the health of His Majesty the Emperor.

The collection of the Ministy of Agriculture occupies several
bays and on a wall at the beginning is seen the forest map of
Russia, the colouring of which is very interesting. From it it
appears that the chief forest areas are, as might be expected, in
the north. Another map shows the forests of Siberia and Cen-
tral Asia. There is also a large collection of photographs of
different aspects of forest growth and of all kinds of trees. The
working of the forests is illustrated by the working-plans of
gelected areas and the books and orders relating to the subject.
Administration and Police are illustrated by tabular statements,
books and papers, drawings of uniform, and pictures of the
forest houses for all grades. The Forest School is represented
by photographs of the buildings, tables and diagrams, manuals,

maps, etc., as well as by excellent specimens of the work done
by the students.

The collection of wood specimens is probably the most com-
plete and the best arranged in the exhibition. The specimens
are large, perhaps 3 feet high, and are cut so as to show the
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grain on the various sections and very carefully labelled. As an
example, I quote:—

“ Larch (Lariz Sibirica), age 115 years. Height 22 m.
Diameter 36 m. Specific weight 0-647. Resistance to compression
787 kilos per cent. square. Composition of Forest: Larch 0-3.
spruce and silver fir 0'4, birch 02, pine 0'l. Density. of growth
0-9. Contents of forest 400 metres cubes per hectare. Soil
eandy, fresh.” '

The forest herbaria exhibited are very good, and among the
trees of which specimens are shown, are some of much interest.

The collection of the Imperial Apanages is also an interesting
one with another collection of wood specimens and a good show of
timber in scantling, the different planks, etc., arranged in a re-
volving case so as to be easily inspected.

The Muscovite Society of forest working exhibits maps, pho-
tographs and models of forest works, and the Forest Society of
8t. Petersburg their publications. There are several private
exhibits, most noticeable among which are the albums and forest
products exhibited by M. Poliakov of Taganrog in the province of
the Don ; the instruments shown by M. Miassoédev and the pro-
ducts shown by Baron Steingel of Koubanskaia.

The exhibition of Finland was also 3 very interesting one.
The forest map shows the great forest resources of the country,
but it was explained that the fine timber is chiefly in the south
and that towards the north the trees get more and more stunted.
As an example, there is erhibited in the Russian Court a section
of Scots pine from Lapland 200 years old, but having only a dia~
meter of less than 5 inches. Three beautiful photographs give
an idea of the Finnish forests, while other photographs show the
tar-industry which seems still to be carried on in a rather primi-
tive fashion. The specimens of woods are well prepared, but
naturally not numerous, the spruce, Scots pine, birch and the
European and Siberian larches heing the principal species. The
use of birch-knots and burrs for furniture and ornamental articles
is well illustrated.

The Forest School of Evois shows a collection of maps
drawn by the students, illustrating the neighbouring forests
and their working-plans ; while timber transport is illustrated by
models of rafts, boats, sledges and other similar works.

I noticed particularly an implement I had not seen before,
used for making planting holes. It comsists of a strong iron
crowbar pointed at the end and surrounded by an iron circle with
spikes. It is easily understood that if the crowbar is pushed into
the ground far enough, it makes a hole for the tap-root, while the
ring of spikes stirs up the surface soil. In soft soils such an
implement might be a saving ; in hard soils it would hardly work;
in either case the labour would probably be nearly as great as
that necessary for the use of the spade. There is also a fine
exhibit of forest tools and implements, and to conclude, I may
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mention the beautiful stuffed birds, especially a magnificent owl,
the Striz lapponica; and the interesting furniture in the
cnarming Finland Court, which well deserves a long visit, and is
one of those in the Avenue des Nations of most interest and best
taste.

The vast extent of the forests of Ruseia, including Finland,
may be understood from the fact that they consist of about
618,000 square miles, which is 32 per cent. of the area of the
territory. In addition 87,000 square miles are in Finland, and
represent about 60 per cent. of the province. In Siberia there
is a further very large forest area. Of the Russian area, 64 per
cent. belongs to the State; 23 per cent. to private owners; 8 per
cent. to communes; 3 per cent. to the Imperial Apanages, and
the rest to different public establishments. The chief tree is
the spruce, pure forests of which cover enormous areas; next
come in order the Scots pine, oak, larch, beech, lime and poplar.
In Poland are found the silver fir and beech, while in the Caucasus
among the chief trees are the Abies Nordmanniana and
the Picew orientalis. The occurrence of pure forests of the
lime insome Governments, especially Kostroma, Viatka, Kazan
and Oufa, is remarkable. The wood is much used, as well as
the bast, which latter serves for making shoes, baskets and
boxes. In the Siberian forests the Lariz Sibirica and Abies
Stbirica are notable species.

1t is difficult to describe easily the grades of the officers of
the forest service, but, so far as I can make out, there are
one Director, 2 Sub-Directors, 49 Conservators, 1,144 Inspectors
or Foresters, 1,865 Assistant Inspectors of various categories
of service, 5,186 Brigadiers, 19,102 Forest Guards and 6,165
Guards of other titles. .The Forest School is at St. Petershurg,
where the number of students is usually about 500; and there
are 30 secondary schools with about 537 students. The pre-
paration of working-plans began in 1840 for Russia, and in
1898 for Siberia, and the work is making great progress.

The revenue of the forests in 1898 came to £6,670,000, the
expenditure to £1,270,000 ; so that the net revenue was about
£5,400,000.

I may conclude by mentioning the interesting descriptions
of the Apanage forests of Nelengsko-Kokovinskaia and Krasno-
stanskaia, copies of which were distributed to the members of
the Jury and to the Forest Congress, and in which the nature
of the systems of working employed in Russia may be excel-
lently studied.

22. The forest exhibits of Sweden are in the gallery of
the Forest Palace, where attention is at once drawn to the
diorama of a Swedish pine forest with actual tree trunks and a
lovely distant view of a lake and mountains.

Close by is a fine model of a saw-mill on the coast with the
transport roads leading from the interior and ships in front
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loading up scantlings for export ; and alongside is a well arranged
exhibit of wood paving blocks arranged to show the marks of
the various companies and persons who export. A large map
gives a good- idea of the extent of forest in Sweden, and there
are excellent collections of woods, cones and seeds, wood-pulp,
wood-wool, and the products of carbonisation. Among the
wood specimens I noted two of nearly the seme size, one from
a tree 37 years old, the other from a tree 220 years old. They
had grown barely 6 feet apart, but in one case the land had been
drained, in the other it was still marsh.

The area of Sweden is about 159,000 square miles, and
of this area more than 47 per cent. is forest, the Government
Forest estate occupying about 28,300 square miles. It is
unfortunate that Herr Lundstrom’s account, in the special forest
catalogue, gives little or no information regarding the manage-
ment of this area, but only treats of the utilization of the produce,
and states that a good deal of drainage and plantation work is
being effected. It does not even say whether any of the forests are
under working-plan or not. The chief species of tree are, as is
well-known, the Scots pine and spruce.

23. Norway is scarcely represented at all as regards its
forestry, the only exhihitor in the National Pavilion being Herr
Ring of Christiania, who shows a simple system of sledge for the
extraction of large pieces of wood in season of smow. The
framework is very light, so that it can be carried back by one
man. The area of forest in Norway is 26,000 square miles, or 21
per cent. of the country. The imports, of course, are very small in
comparison with the exports, but the progress made in forestry
to ensure a permanent yield has not yet been very great.

24. Great Brilain also is not itself represented officially,
only British India, Ceylon, Canada and West Australia appearing
to represent the Empire. But it is right to draw attention to the
excellent saws, the special tree-feller and a cross-cutter exhibited
by Messrs. A. Ransome & Co. of Newark-on-Trent. The tree-
feller is worked by steam passed through a strong flexible steam
metallic hose, which may be as long as 60 feet from the boiler,
which is light and easily wheeled about. For felling trees on
fairly level ground, where a large exploitation is made and a
number of trees felled close together, the use of such a machine is
a great saving in cost. The British forest area is, according to
M. Mélard, about 4,750 square miles, or 4 per cent. of the surface
of the country. The imports are immensely in excess of exports,
The area of Government Forest is very small indeed.

25. The collection exhibited by British India is shown in
the gallery of the Indian Pavilion in the Trocadero Garden. But
all the Imperial Court is to some extent a forest exhibit, for it
exemplifies the use of the chief Indian woods for carving, decora-
tion and furniture, by means of handsomely carved show-cases and
other exhibits. Much of the central trophy, the Travancore show
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case, and the grand stairease are of teak woed (Teclona grandis),
the Madras show-cases and parts of the central trophy, of black-
wood (Dalbergia latifolia); furniture, meost of the tea-court
verandah, and one arch of the central trophy, of sissu (Dulbergia
Sissoo) and other parts or articles of Padauk (Pterocarpus dalber-
gioides), sandal-wood (Santalum album), and cedar (Cedrus
Deodara). Much of the carved work was prepared by officers of
the Indian Foerest Service under the supervision, often from the
designs, of the Inspector-General, Mr. B, Ribbentrop. The Jury
was guided over these collections by myself. In the forest
collections, the maps of the forest, the working-plans and the
various forestry and other works prepared by officers of the depart-
ment, are the exhibits of most interest in a scientific point of
view. There are also models to illustrate the use of elephants and
buffaloes in timber extraction; models of forest houses and the
houses of native forest tribes ; large collections of arms and
implements and a fine set of panels representing the chief
furniture woods, named and pelished. Then there is the
excellent collection of articles of minor forest produce, consist~
ing of barks, roots, leaves, flowers, fruit with gums, resins,
oils, india-rubber, fibres, etc., and a set of emall objects to illus-
trate small forest industries : this collection was made at and
sent from the Imperial Forest Scheool at Dehra Dun. A large
trophy illustrates the bambeo and the various uses to which
bamboo is put in India; while the important sandal-wood trophy
which has specimens of the various qualities of commercial sandal-
wood, was sent by the Maharaja of Mysore, whose Conservator of
Forests, Mr. J. L. Pigot, is the author of the pamphlet on the
subject.

The area of forest, the property of Government, under the
Indian Foerest Department, is about 120,000 square miles, of which
over 80,000 square miles are specially reserved for permanent
working. Nearly 30,000 square miles are under working-plan.
The staff of the forest eonsists of one Inspector-General, 19 Con-
servators, 180 Inspectors and Assistant Inspectors of the Imperial
and 112 of the Provincial Service, 437 Rangers, 1,226 Foresters
(Brigadiers) and 8,533 Forest Guards. The members of the
Imperial Serviee, almost all European, are recruited from the
Forest School at Cooper’s Hill in England ; those of the provincial
staff, partly European, partly native, from the School at Dehra
Dun in India, where there isalso a Secondary Forest School for
the training of Foresters. There is another Secondary School in
Burma. The Bombay provincial staff is trained at the College of
Science at Poona.

The revenue of the Indian forests is nearly £1,200,000, the
expenditure nearly £700,000, so that the net revenue is about
£500,000.

The chief timber tree of India is the teak (Tectona grandis),
the exports of which amount to about four million cubic feet
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yearly. ¢ Padauk,” a red furniture wood from the Andaman
Islands, is also considerably exported, as is the Blackwood or
Rosewood of Western India. In Northern India the chief timber
for building is the sdl (Shorea robusta), while the Himalayan
cedar (Cedrus Deodara) is universally employed in Public Works,
especially for railway sleepers. Ebony, Satinwood, Sandal-wood,
Walnut, Boxwood, Red S8anders, Sappanwood, Palmwood, rattans
and bamboo are exported to some extent, as are the minor pro-
ducts—india-rubber (Ficus elastica), lac, cutch, gum arabic, wild
silk, myrabolams (ZTerminalia chebula), gamboge and gutta-
percha. '

26. Ceylon has no exhibits in Class 49, hat in Class 50
shows a fine collection of woods, among which the Calamander
ebony (Diospyros queesita) is especially noticeable, with the
Palmyra and Cocoanut palms, and many other woods of local
value. It is from Ceylon that comes a large amount of ordinary
ebony and a quantity of the valuable satinwood (Chloroxylon
Swietenia) so well known for its use in making brush backs and
fine furniture. Tanning materials, gamboge and gum resins are
also exhibited. All these have been arranged by Mr. W. E.
Davidson, whose beautiful catalogue is a model work of much
value, but omits an account of the Forest Department. 'The area
of good forest in Ceylon i¢ said by Mr. Davidson to be 12 per cent.
of the area of the Island, i.e, about 3,000 square miles. The
present Conservator is Mr. A. F. Broun.

27. Western Australia also has no exhibit in Class 49, but
in Class 50 shows a splendid set of timbers, among which the huge
logs of Karri and Jarrah (EKucalyptus) are especially noticeable.
Nearly all the woodwork of the Court is made of these two timbers
which are in considerable use for wood-paving in London and other
large towns. Many other valuable woods are shown, and the
capabilities of the West Australian forests in respect to furniture
woods are exemplified in a fine table made of various species cut
go as to show the grain to the best advantage. According to
M. Mélard, Australia, as a whole, possesses about 125,000 square
miles of forest, i e., about 4 per cent. of the surface.

28. The forest exhibits of Canada are shown in the Forest
Palace and are well worthy of study.

The collection of woods is very complete and very well
prepared, and rivals that shown by Russia. The account of the
¢ Forest Wealth of Canada,” prepared by Mr. James Macoun,
the officer in charge, is excellent, and I was glad to read in it that
“the various Governments are taking steps towards the reforest-
ing of the denuded areas under their control, and though the
actual work so far done in this direction is not great, preliminary
investigations are being made, which will enable them to apply
the methods best suited to each district.”

A remarkable exhibit is a fine series of photographs of
Canadian forest trees, each framed in the wood of the tree



22 FORESTRY AT THE PARIS EXHIBITION OF 1900,

represented. These are exhibited by the Geological Survey of
Canada and number 86 in all. Some of the trees are represented
also by large rounds or big planks, and each species is accom~
panied by specimens of the articles chiefly made from it. Thus,
for example, the sugar maple (dcer saccharinum) is represented
by “sections of log, square timber, boards, polished panelling,
blocks and squares, chair parts, kitchen utensils, butcher’s
skewers and other specialities.”

The chief timber trees of Canada are: White pine (Pinus
Strobus) better known in Europe as Weymouth pine ; white spruce
and black spruce (Picex alba and Picea nigra); Douglas fir or
“QOregon pine” (Pseudotsuga Douglasii); Giant arbor vite
(Thuya gigantea); Sugar maple (Acer saccharinum); white
oak (Quercus alba); and black walnut (Juglans nigra).
Mr. Macoun, in his interesting catalogue, gives the following
information regarding the value of Canadian timber exports :—

£
Nova Scotia . e 656,271
New Brunswick . 1,319,939
Quebec o ves e 2,455,416
Ontario e . e w 2,120,473
British Columbia 153,240

the other colonies as yet producing only timber required for
home consumption.

The forest area of Canada is estimated by M. Mé¢lard -at
about 1,250,000 square miles, or 38 per cent. of the area of the
dominion.

29. The Forest exhibition of the United States is partly
in the gallery of the Forest Palace, partly in a charming log
chalet behind. The collection was arranged by Dr. Bean of the
Department of Agriculture, to whom I am greatly indebted for
much information and kind help in seeing all his interesting
exhibits. First in importance comes the collection of photographs
and transparencies exhibited by the Ministry of Agriculture
in Washington. The transparencies have been very justly admired
by all who have seen them ; and conspicuous among them are those
of the giant trees of the Western States, Sequoia gigantea and
Sequoia sempervirens. With these are also exhibited the many
useful Government publications which are well known and which
are so well printed and arranged and so liberally distributed ; also
a great set of transparencies of wood sections giving many more
specimens than are published in M. Hough’s work. The * forest
service of the State of New York"” exhibits fine wood specimens,
well arranged; and the ¢ Forest Commission of California” a
collection of furniture woods prepared to show their capabilities
both in block and in vencer.

The ¢ Forest and Stream Publishing Company of New York ”
exhibits its journal ¢ Forest and Stream,” but this journal is really
more devoted to sport than to forestry.

—
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The exhibit of the ¢ Southern Railway Company ” is in the
chalet and consists of a picture of a saw-mill with the streams
and railroads serving it, and a collection of photographs of
forest scenes. Mr. Romeyn Hough’s collection of photographs
of type trees and his seven volumes of wood sections known as
¢ American woods,” each plate giving asa hand transparency
the transverse, radial and tangential sections, was much admired;
while his valuable works on Forestry were shown by Dr. F. B.
Hough. The ‘Elements of Forestry” is his best known book.
The United States have as yet no regular forest service, but
some of the States have begun to make reservations and to
introduce methods of economy. According to M. Mélard, the
approximate area of forest is rather more than 3 million square
miles, being ahout 25 per cent. of the total area. The value of
the timber imports is considerable, being about £1,900,000,
while that of exports is about £5,900,000.

30. The exhibits of Japan also come in the gallery of the
Forest Palace, but chiefly belong to Class 50 rather than to Class
49. In Class 49, however, come some interesting things: there
are maps of the forests and photographs: in the chief map it is
interesting to see that the country is divided into four zones—(1)
the Tropic Zone, characterized by Ficus Wightiana, (2) the Warm
Temperate Zone, characterized by Quercus sempervirens, (3) the
Cold Temperate Zone, characterized by Fagus japonica, and (4)
the Cold Zone, characterized by Abies Veitchii, Mariesii and
Sachalinensis.

Noticeable is a collection of woods arranged in a frame, each
species being represented by radial and transverse sections and a
slab of bark. A very fine exhibit iz one of sections of Cryptomeria
Japonica taken at intervals of 2 metres and arranged in order to
show the growth, and the curve of growth for the whole section
and for sapwood only. The sections are cut so that one side is the
diameter. Besides the Cryptomeria several other trees are thus
illustrated. Perhaps the most remarkable exhibit is the collection
of bamboos, of which 46 varieties are shown, prepared for export
by the manufacturer Mr. D. Nagata of Hiogo. They are accom-
panied by a fine herbarium. The culms are all beautifully blotch-
ed and marked, and it is difficult to say how far this has heen done
naturally or artificially. The largest species is called “ Mo-so.”

An interesting pamphlet distributed to the members of the
Jury, gives an account of the trees of the division in the north
of Japan called Hokkaido, which chiefly consists of the island
of Yezo. Here the area of forest is about 24,000 square miles,
nearly all * Imperial,” or ¢ State,” the difference between which
categories is mnot explained, but the area is 66 per cent. of the
area of the division. The list mentions 50 important species,
and describes No. 18 ¢ Sennoki” (Acanthopanaz ricinifolium)
and No. 20 ¢ Yachitamo ” (Frazinus mandshurica) as the most
useful timbers. It is not surprising to find an ash so well spoken
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of, but it is so to note that an Araliaceous tree is so valuable.
No. 1 “ Katsura ” (Cercidophyleum japonicum) is also said to be
important, and among conifers No. 43 * Asunaro ” (Thujopsis
dolabrata), No. 47 *“ Kuroyezomatsu ” (Piceaicca ajanensis) and
No. 50 ¢ Shikotanmatsu ” (Lerix dahurica) are recorded as appar-
ently the most valuable. Specimens of all the woods mentioned
find place in the panels. Japan has many other exhibits, mostly
in Class 50, to which class I regret I am unable to do justice here.
According to M. M¢élard, Japan imports rather more timber than
she exports, the figures being : imports £50,000, exports £36,400;
and he thinks that with care her forest resources should suffice for
her needs. Japan has already established a good forest adminis-
tration and good schools, and I can only regret that I cannot add
any fuller information regarding them. The forest area is about
46,000 square miles. '

31. There are no exhibits from any part of America except
the United States, Canada and the French West-Indian Islands.
Mexico has some interesting woods, probably in Class 50, and
some of the South American countries may have similar exhibits,
but none are represented in Class 49. In Asia the chief omission
besides Ceylon is Netherlands India, which has a well organised
forest service and some very valuable teak plantations. In Africa,
the Cape Colony and its Forest Department are not represented,
nor are the German Colonies or the Congo. Only the Portuguese
Colonies show a few exhibits of wood specimens and minor
produce,

Note on the Larva of Eublemma amabalis, Moore, as a Lac
Ingect-destroyer, in the Damoh Division, C, P,

By D. 0. Wrrr, LF.S.

To those interested in the propagation of lac which in many
of our forests is an important article of minor produce, the follow-
ing notes on the above-mentioned insect may prove of interest.

In the Damoh Division of the Central Provinces lac is a very
important item of minor forest produce and is propagated almost
entirely on Zizyphus xylophyra (vernac., Ghaunt or Katber),
though also to a certain extent on Butea frondosa (vernac., Chula).

There are two crops of lac each year formed by the young
larvee of Tachardia lacca, the first swarming out in July and the
. second in November. The lac in which the larvee of Eublemma
amuobalis were found, was that produced by the July brood. I firs
noticed the attacks on the 26th September and collected some
of the larvee. The larva is white and unmarked, the head only
being dark. It appears to feed upon the soft bodies of the lac
larvee, taking up its abode with them beneath their resinous coat-
ing and forming a webbed covering connected with the outer air
by a silken tube woven together with an admixture of reddish
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excreta. Whether the tube is formed just previous to pupation,
as a tunnel of escape for the perfect insect, I am not aware,
Mr. G. C. Dudgeon, F.E.S. of Palampur, Punjab, to whom I am in-
debted for the naming of the insect and to whom I sent specimens of
the larve, perfect insect and a specimen branch of the lac incrusta-
tion attacked by the larvee of E. amabalis, is of opinion that these
gilk tubes are made as a tunnel of escape, as the tubes are all of
the same size and therefore presnmably formed by larve in the
same stage of development ; and portions of the pupa shell were
found inside the resinous coating just beneath these tubes. On
the other hand, I did not notice that these tubes were ruptured by
the emergence ‘of the perfect insect.

-~ Six imagos of the larvee which I collected early in November
1899 emerged between January 12th and 20th, 1900. Three more
between January 22nd and 27th and two more on February 17th.
It would appear therefore that one generation of the insect lasts
about seven months, as the lac incrustation only begins to form®
in August.

Mr. Dudgeon informs me that so far E. amabalis has only been
recorded from Ceylon and Sikkim, and now Damoh. It would
appear therefore to have a wide distribution and it would be
interesting to know whether it affects for instance thelac in Bengal
and Assam. I also understand that it adds only the second species
to the genus Eublemma now known to feed on a species of Coccide,
the other described one being E. coccidiphaga, Hampson. It
would thus appear that there is considerable room for investigation
in this matter both with reference to E. amabalis itself and other
members of the same genus. Among the more interesting points.
requiring investigation with regard to E. amabalis 1 may mention
the following in the hopes that they may bring forth some inform-
ation from other quarters :—

1. Does E. amabalis attack both crops of lac ? . So far I have
enly found it on the winter crop.)

2. Does it attack lac on trees other than Zizyphus xylophyra ?

3. How many generations of the insect are there a year?
(There must surely be more than oune because the interval between
January when the imagos emerged, and August when the winter
crop on which I found the larv® commences to form, is un-
accounted for.)

4. The eggs, their form, colour, etc., and where they are

posited.

Othor points will suggest themselves to those interested in
the matter, and I therefore need not add to the above.
"~ Owing to my being trunsferred to another district I have been
unable to continue my investigations on this interesting insect,
but the above notes may lead to some one filling up the gaps I
have mentxoned
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I1L.-CORRESPONDENCE.

The Insect Enemies of Forests.

I have read in the Indiarn Forester for September 1900
¢ Grhati’s ” reply to my criticismm on his article published in the July
Number of our periodical and, whilst wishing to defer in every
way to the experience which 30 years will necessarily have given
him in the knowledge of forest lore, I must again express my in-
ability to agree with him in the conclusions he has arrived at in
this particular branch, <.e., that insects never kill healthy trees or
seedlings. I have already admitted that, in a virgin forest un-
touched by man, it merely becomes a case of the struggle for
existence and the tree, under Nature’s laws, is given as good a
chance as the insect. We, Foresters, are not however concerned with
this aspect of the question. The problem we have to study—
and it must be studied just as much in the formation and tending
of our forests as in their protection—is, what will happen when we
step in and interfere with Nature’s laws in our endeavour to obtain
a bigger crop per acre than she ever, if left to herself, would
yield us?

A case in point has recently occurred. Our late Inspector-
General, Mr. Ribbentrop, has been studying this summer a bad
bark-beetle attack amongst deodar Poles in the Barkahi forests.
At his request I am writing an article, compiled from his notes
and observations, on the subject, to be published shortly in the
Indian Forester; but I may state here that Mr. Ribbentrop has
no doubt that the poles are dying under the influence of these
attacks.

“ Ghati ” says :—*I have never found healthy seedlings eaten
by white-ants, etc.” The et cetera is rather indefinite, but I conclude
it stands for * or other insects ” and eaten would seem to mean or
include *killed.” This statement is remarkable. The instances
when the opposite has occurred are numberless. I will give
¢ Ghati” one of my own—-the most recent one of all. We have
some t¢mall rubber plantations in this Division (Chittagong Divi-
sion, Bengal) which are being enlarged on a small scale yearly,
seed being sown every rains. Last April I received a report that
the seedlings sprung from the seed sown in the previous year
were being attacked and killed. I went up and inspected the
nursery and found many seedlings had their stems partially or
entirely gnawed through, the work as I discovered of the larvee of
a big cricket. The seedlings were perfectly healthy in other
respects and their death was entirely due to the cricket. The
insects lived in holes in the ground, either in the nursery or
outside, wherever soil loose enough for tumhling purposes was to
be found, and issued forth and committed their depredations at
night.  The attack ceased about the middle of June. Last
month (October) I received another report from the nursery ststing
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that the crickets had again appeared and were continuing their
havoc amongst the rubber plants. I again went up and found that
the aggressor had appeared this time in the shape of the full
grown insect. As in the previous attack the young plants were
being hoth gnawed through and stripped of their leaves, the
pieces thus detached being in many cases dragged to the holes and
eaten there. I hope to give at a later date in these pages a full
description of the life-history of this pest, with the methods I
have introduced to combat it, and so will not go further into the
matter now as it hardly falls within the scope of the subject under
discussion. The death of the rubber seedlings is, however, obviously
due to the attacks of the cricket.

. In the above two instances there can be no possibility of
arriving at any other conclusion, whether hastily made or other-
wise, than the correct one, that insects are in both cases responsible
for the death of the trees.

In the case of the deodar poles we are responsible for having
grown them as a pure pole forest which, not being sufficiently
thinned perhaps, contained a number of suppressed and sickly
trees. These poles were attacked by the bark-borers which, in-
creasing rapidly in numbers under such favourable conditions,
then attacked healthy poles. In the second instance I. have
given—one that “ Ghati” states he has never found and therefore
apparently presupposes cannot exist—the insect attacked and
killed perfectly healthy young rubber plauts and has set mea
problem the results of the working out of which I trust shortly to

be able to put on record.
E. P. STEBBING.

A Forest Department Gazettoer.

It occurs to me that it would be extremely interesting to all of
us, if in your columns you could bring out short articles on the
different Divisions of the Circles under Government control in both
India and Burma. This might be done by the Conservators of
Circles asking their Divisional Otticers for reports limited, say, to
what would fill a page and-a-half of your paper. 1 would suggest
that they would describe not so much the flora as the conditions of
climate, means of transport, fauna and other matters of interest to
the Forester. 1f one Circle could be done each month, we should
have at the end of a little over a year a complete and compre-
hensive record of the conditions of life which our colleagues
undergo in various parts of the Indian Empire. We should aee
what the men we are acquainted with are doing and in case of a
transfer from one part of the Empire to another the officer
undergoing that transfer would get a good idea of the sort of life
he would lead. .
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I would suggest that each Divisional article be headed with
the name of the officer in charge of that Division.

I merely offer this as an idea, the whole account would
mean only about half-an-hour's writing for each officer reporting,
and it would be interesting to know if this idea finds favour with

your readers.
H. G. BILLSON.

[We should be very glad to receive for publication an article from Mr. Billson,
a8 above suggested.—HoN. Ep.] )

III-OFFICIAL PAPERS AND INTELLIGENCE.

The Eradication of Lantana Scandens,

- A good deal has already appeared on this subject in the
pages of the Indian Forester. The question has, however,
been re-opened recently by the Inspector-General of Forests, and
the conclusions arrived at during the year may be of interest to
our readers.

In May 1900 a suggestion was put forward by the Inspector-
General to introduce into the country some well-chosen natural
enemies of the Lantana in order to assist in its eradication.

.- %The Lantana scandens invasion of Coorg,” wrote Mr. Ribben-
trop, “ has become a scourge to the country, and is spreading
rapidly in other parts of Southern India. :

“Originally, I have heard, introduced hy the wife of a mission-
ary as a hedge plant, it has taken rapid possession of open places
in the forests, occupies grazing grounds, and threatens cultivation
by spreading over every fallow area, even at a distance from the
original stock, the seed being probably carried by birds.

* The eradication of the plant, when once it has taken posses-
sion of the ground, is an expensive business. It forms perfectly
impenetrable thickets, in which the sun does not reach the ground
and nothing can grow. The Lantina takes sole possession. Once
such thickets have formed, it is said in Coorg to he more costly to
eradicate them than to clear virgin forests. The ryots, looking
upon the invasion as an unconquerable pest, do nothing to help
themselves and the evil is naturally spreading.

* In Berar the Forest Department took up the eradication of
Lantana systematically and with considerable success. The
Municipalities, und lately, I hear, the ryots, have followed suit.

“The first operations were naturally expensive, costing, how-
ever, but Rs.4 per acre, against Rs.30 estimated by the Commis-
sioner of Coorg, where, however, it is to be said, the evil has taken
a much longer- and greater hold of the country. In Berar we

have not succeeded in eradicating the plant, but at a cost of
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Rupees 30—50 per square mile, which is decreasing year by year,
we keep it under sufficient subjugation to render it practically
barmless. A pre-considered plan for the work and a careful and
steady adherence to it are, however, a sine qud non.

_ %Dr. Watt, when in Coorg, was consulted by the Commis-
sioner, and he advised that enquiries should be made in South
America (but Mexico I think it is), whence the plant originally
come, what its enemies were in its own country and to import
them.. This plan was considered phantastic and was not acted up
to, and 1 think nothing else was done either. I am of opinion that
a possibility of success underlies Dr Watt’s plan, and I would
advise that in the first instance enquiries in this direction should
be made from the Kew authorities, who are in touch with the
botanists of the world. '

“ It may be possible that somebody would have to be deputed
to the original home of the Lantana to study the question locally,
but even that would be but a small matter in comparison with the
object in hand.

*That it is feasible, however, to keep the Lantana within
reasohable bounds, without introducing its enemies into this
country, by unremitting attention towards its destruction, at a
considerable’ cost it is triue—but nothing compared with the
estimate of the Commissioner of Coorg—has been proved in the
Ellichpur district in Kerar, where the plague assumed the most
threatening appearance; and this might be pointed out to the
Coorg authorities.” '

This view of the matter did not, however, recommend itself
to Major Prain, the Director of the Botanical Survey of India,
who wrote as follows :—

[ am not favourably impressed by the proposal to depute an
officer to America to learn what the natural enemies of Lantana in
its original habitat are. There are two well-known enemies of
Lantana: both of them, as cures, are worse than the disease.

“One of its enemies is a Sunflower (T%ithonia), which is be-
coming naturalized in many parts of India. It is found in Ceylon,
that where this runs wild it kills out and replaces Lantana. So
different is the point of view that Ceylon planters look upon
Lantana as a ¢ blessing ’ and think nothing has done so much as it
has to renovate abandoned coffee land. Thke Sunflower they find,
when re-clearing, to be more difficult to eradicate than Lantana
is, and they believe that in place of renovating the soil the Sun-
flower greatly exhausts it.

“The other enemy is fortunately not yet very well known in
India. This enemy is a scale-bug ( Orthezia insignis) originally
discovered at Kew, where it was causing damage in the plant
bouses. It was noticed in Ceylon in 1893 or thereahouts, and was
supposed to have been introduced from Kew, because it was first
tbserved in the Royal Gardens at Peradeniya, to which place
plants are .often sent from Kew. But this is not clear to me,
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because the pest is also known, and gives trouble, in Natal. Tt
was first noticed on Lantan« in June 1898. By August 1898 it
had spread, still on Lantana, with alarming rapidity, completely
destroying, so it is asserted, the patches of Lantana it attacked.

- “This Orthezia is one of the most destructivescale-bugs known,
It by no means confines its attention to Lantana, but attacks,
and is equally destructive to, many other species. When it is
known that these include Tea ; Coffee, hoth Arabian and Liberian ;
Cinchona ; the Orange and all the other species of Citrus; Capsi-
cums ; and the Tomato, it will be seen that the alarm with which

its sudden appearance on Lantana was viewed in Ceylon was a
well-founded alarm, and it will be granted that the Government of
Ceylon and the planting community there were justified in imme-
diately taking the most drastic steps to stamp it out.

“ Among the enemies of Lantana in its native country this or
some similar pest may be numbered. It may well be that in its
natural environment such a pest muy cause no trouble. But
remedies of this kind are apt to prove douhle-edged weapous,
because there is no possibility of saying that in the new environ-
ment to which they are brought these will not get as completely
out of hand as Lantana itself.

" As regards the methods detailed in the attached correspond-
ence for dealing with the plant, I have little to say. I note
that the cost of clearing land of Lantana in Berar is given at
Rs 15-8 per acre. This is interesting, because it agrees so well
with the estimate given for Ceylon during a controversy that arose
‘there so far back as 1881l. It was found in Ceylon that land
under Lantana for 12 years or more, and therefore as thickly
covered with the shrub as it was possible to be, could be cleared
by contract, the contractor cutting it down, uprooting every plant
and burning the roots and stems, for Rs.15 per acre. 1 find it
stated that at present the plan used in Ceylon is to uproot the
Lantana by bullock teams, and that the method is easy and
effective. Its cost I have not seen noted.

¢ In Honolulu, where the experience has been exactly that of
India and Ceylon, it is usually ouly the small plants that are up-
rooted. Large plants of Lantana have their stems cut across
close to the ground and kerosine is then poured on the cut stumps.
This is said effectively to prevent any further growth.”

As to the steps taken at Chikalda in the Berars, mention
of which is made in Major Prain’s letter, Mr. Cecil Bagshawe,
Conservator of Forests, gives an interesting account.

Lantana (scandens) clearance in the Station of Chikalda and
the Melghat Taluq, Ellichpur District, Berar, 1894-95 lo
1899-1900.

‘ It seems well to describe the position of the Chikalda station
and the Mclghat hills, where the work was carried out.
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1. Chikalda is on a plateau 3,600' above sea-level, with more
or less precipitous, dry and rocky slopes to the south, and on the.
north ravines with easy slopes and good, fairly moist soil, inter-
spersed with steep and precipitous ground. On the north there
are perenniul streams; to the south torrent beds with waterfalls
during the rainy season.

2. The Melghat Taluq (') includes a
miﬁ;f anﬁraik{\'ﬁiﬂ i?:.’:.rhe southern extension of the Satpura range,
is in the south-east of the jg hilly throughout and varies in eleva-

::l&"ésbg(;g gN'_'bo‘"‘ 730" E. tion from 600’ to 4,000 above sea-level.

The Tapti river and many of its tributaries rise in the
Melghat and fall into the Indian Ocean, while the source of a
main tributary of the Godavery is also within its limits, so that
it forms a hilly well-watered part of the backbone of India.

The average rainfall is 74", which falls mainly from June to
September ; but the south-east and worth-east monsoons some-
times give heavy showers in the autumn and winter.

3. Lantana was introduced into Chikalda about 1865, and
was largely planted out for hedges. It flowers, fruits and the
seeds germinate within a period of some five months and the
plants grow freely from cuttings. Lantana was not recognized
as a pest until ahout 1889, when it had overgrown the ravines,
was spreading on the plateaux and even growing on the steep
southern slopes.

In 1893, when the health of Chikaida and apparently any
reproduction of valuable forest growth in the vicinity was en-
dangered, the general eradication of Lantana was decided on.

4. To facilitate systematic working, the infested areas of
the taluq were classed as—

(«) Very dense growth, including heavy hedges several
miles in length and masses of Lantan« matted into
forest growth in the ravines, where it sometimes
climbed to the tops of trees 30—40 feet high. -

(b) Dense growth scattered over extensive areas, hut
geverally more accessible and easily destroyed than
the 'a area in and near Chikalda.

(¢) Scattered plots, dense in places, but easy of removal
and in connection with which the chief expenditure
was incurred in finding the plots.

- 5. The method adopted was to cut down (?*and thoroughly

. _ root up the plants, haul them to open

mé:t)s ?o‘i"ﬁﬁﬁlfﬁi gurx?ffi;:h spaces, and there destroy with fire. Root-

blocks and tackle were lets left in the ground, it was found, did

;‘?‘;‘:' “:s‘l failed on score yot ghoot up, but plants and branches left
pense. lying on good roil readily took root.

This operation was called “ clearing” and embraced the 1st
year's work in each area dealt with.
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In the 2nd year the areas were systematically gone ovet and
all seedings, etc., dug up, the operation being called the ¢ 1st
cleaning.” In the case of dense areas cleared, the following rains
brought up a most complete crop of seedlings, which by August
attained a height of 2 —3 feet and flowered.

In the 3rd year seedlings were less plentiful, but the growth
from 2nd year seedlings, brokeun. off in the course of extraction
in the 2nd year, gave much trouble and another systematic 2nd
cleaning was made. In areas of very dense growth a 3rd cleaning
was necessary. . ~
. Subsequent operations were called ‘ scouring,”. to carry out
which gangs of weeders in lines in open order were taken rapidly
over the areas, once at the beginning and, if possible, again at
the close of the rains.

. 6. It is evident that the cost of the operations described
canvot be correctly given by means of the average cost per acre
for the whole area, and it is therefore given by classes :—

CLEARING 1sT CLEANING | 2XD CLEANING | 38D CLEAXING
Per Persqr. | Per | Persqr.| Per Pe: Per r":‘
acre. mile. acre. | mile. | acre. | ol | acre. e i

Rs.®. p. Bs. 8, p.[Bs.a. p.| Rs,a.p.|Rs.a. p.Rea p|Rs.a. p.|Rs.a. p.

(@) Areas of very(ll 6 ! 7,2500001064200002506!08{0’50010&

dense growth.

(b) Densebut more | 013 1] 483 5 4/ 0 8 (|13 0 0|0 0 930 0 0
scattered growth.

(c) Scattered growth | 0 1 10 7 5 40 0 9 30 0 O O 930 0 O

The cost of scouring cannot be given per acre, but from
1900-01 about R<.1,000 a year is being spent in weeding over the
whole taluq in areas formerly infested, and in destroying any plots
that have been previously overlooked. This charge will fall steadily
from year to year, but the work must be continued for many years
or until the destruction of Lantana at sight has become a custom.

The cost of clearing and cleaning operatious may seem high,
but it is difficult to vividly describe the labour of digging and
removing dense masses of prickly Luntana from narrow ravines
and wooded hillsides. :

7. Taking the whole Melghat (1,650 square miles) into
account, Rs.24,896 have been spent during the six years 1894-95
to 1899-1900. Acres 32,155 = 50 square miles, covered with
Lantana, were cleared at a cost of Rs.8,461, or Rs.169 per square
mile, while Rs.16,435 were spent on cleaning and scouring. The
average cost of cleaning is put at Rs.54 per square mile, but the,
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cost of the two operations cannot be given separately. I may be
said that the eradication of Lantana has been most successfully
carried out ; the plant is rare in Chikalda, and has to be searched
for in other parts of the taluq. Still watchful care is needed to
prevent the scattered plants spreading.

8. When work was started in the Melghat, the extirpation
of the plant throughout Berar was also aimed at, and a clearance
started with fair success in all districts. It may, however, be said
that the growth of Lantana is generally only luxuriantin Berar in
hilly districts, 1,400 feet and upwards in elevation, and in places
with fair soil and moisture.

IV-REVIEWS.

Tho Central Provinces Annual Forest Report, 1869-1600.

Messrs. A. Smythies and E. E. Fernandez, Conservators of
Forests, are to be congratulated on having produced a most read-
able review on the Forest Administration of the Central Provinces
for the year 1899-1900. The report is something more than a
bare statement of figures, which can only be of interest to the
statistician : it contains in addition many remarks on sylviculture,
on forest management, and cognate subjects, a great deal of which
cannot fail to arrest the attention of readers interested in Forestry.

“The year under report was the most unfavourable that we
have ever had.. The rains ceased suddenly in August and there
was practically no rain in the cold weather, while during the hot
weather high winds prevailed, and the next monsoon did not set in
until after the beginning of July. Added to this extraordinary
mischance of the weather, came the famine, which compelled us to
throw open nearly all our areas to the free collection by one and
all of dead and fallen firewood, grass and edible products.”

Moreover, “the re-appearance of famine, while the country
had not yet recovered from the effects of the severe visitation of
1896-97, required the entire energies of the Department to be
given to helping the other departments of the Administration in
devising and carrying out measures of relief, not only measures
involving forest work proper, such as grass-cutting, coupe-felling,
the construction of forest-roads, &c.; but even the special famine
operations of distributing and supervising village relief and
establishing kitchens. Moreover, the Department was depleted
below its minimum effective strength by having to supply special
Famine Charge Officers. Even the Conservator had to take local
charge of operatious for the supply of grass to the Bombay
Government.”
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Indeed, one of the chief points which marks the year under
report is the utilization for the first time of the Forest Staff as an
integral part of the ordinary organization for the relief of the
famine. “It is not too much to say that but for the direct aid
given by the Department, irrespective of free concessions in reliev-
ing the pressure of famine, the Administration would have had to
employ & much larger special famine staff than has been found
necessary. Even the departmental grass operations were of great
nssistance, as testified by the Commissioner of the Jubbulpore
Division in the following extract from his note on the Annual
Report of the Jubbulpore Forest Division :—

“ The Forest concessions and grass-cutting operations which have resulted in
50 large an excess of expenditurc over income were of the very greatest benefit in
the alleviation of distress. The money spent on cutting grass was of especial
benerit, as it gave resources to largz numbers of people who would not have been
attracted by our relief works and might without this nssistance have so seriously
detcriorated in condition as to render it very difficult for Government to prevent a
high mortality during the present rainy season.”

In the Sohagpur tahsil, which was the earliest in the
Hoshangabad district to be declared to be under famine, the
moment our departmental grass operatious’ were started towards
the end of November, the special relief works were all but deserted.
These operations were in full swing until May and helped the
tahsil to tide over a long and difficult period of the famine.

As regards the famine relief works undertaken by the Depart-
ment, ¢ be{ond the customary free grants of the year, there was an
exceptional grant of free concessions on account of the famine.
These were sanctioned at different times as occasion arose, and
theit nature may be summed up as follows :—

(i) Extraction of head-loads of grass and fuel, and collection
of fruits, edible roots, leaves, and other minor forest
- produce, except harra and lac.
(ii) Suspension and remission of commutation dues for
timber and grazing in certain districts.
(iii) All the forests, except coupes recently cut, thrown open
to free grazing.
(iv) Bamboos and cart-loads of fuel were also given free in
certain districts.

The value of these concessions to the poorer people cannot bé
over-estimated.”

In addition to this, extensive operations for the supply of
grass to the Bombay Presidency were undertaken by the Depart-
ment in the Northern Circle, and an interesting account, which
is here reproduced, is given by Mr. Fernandez. ‘“The fodder
famine in the Bombay Presidency,” he writes, “the threaten-
ed fodder famine in these Provinces, and the exceptional
suitability of grass-cutting as a famine-relief work resulted in
extensive operations being undertaken in six out of the eight
Divisions. In Narsingbpur and Mandla work was stopped soon
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after it had been started : in the former district, hgeause there
was no local scarcity of yrass and grazing and the lead to the
railway for export purposes was too long, in the latter, partly
bhecause most of our areas were too far from the railway and
partly because the field crops yielded a large quantity of
fodder. As was expeeted, areas that had been long protected
from fire not only yielded very little, but also a very poor quality
of grass. The best grass came from the fire traces, from areas that
had beeu burnt in the preceding year, and from birs which had
been cut over every year., The worst grass of all was obtained
from Bori. Everywhere the grass was cut by departmental agency,
but in Nimar the expenditure was met wholly, in Betul and
Hoshangabad for the most part, and in Saugor to a slight extent;
from the famine budget. It is worthy of note that the cost under
famine-relief rules was greatly in escess (more than double) of the
cost under departmental rules, but tbat nevertheless the people
preferred work under the departmental system, under which, with
ordinary exertion, a man could earn very much more than.the fixed
famine wage.

“ Although negotiations for supply of grass to the Bombay
Government were opened in September, no definite arrangement
was arrived at until the middle of October, when the Conservator,
Central Circle, Poona, who was in special charge of the grass
supply operations for the entire Presidency, met the writer at
Jubbulpore. It was then agreed that this Circle should supply
Guzerat as follows :—

Tons.

From the Jubbulpore Division... 1,700
Do. Hoshangabad do. ... .. 5,000
Po. Betul do, ., . .. 5300

Total . 12,000

and that for baling this quantity the Bombay Government should
lend us two steam presses (oce for Jubbulpore, the other for
Sohagpur) and 14 hand presses. )
“This programme had to be changed almost as soon as it was
made owing to the Deputy Commissioner, Hoshangabad, stating
that he could spare no grass from his district. Accordingly, it
was resolved to send most of the grass from Saugor, where the
available supply was large, and no embargo had been laid on
the export of grass out of the district. On the writer visiting
Hoshangabad, however, it was found that some grass could be
spared from Sohagpur. Thus at the close of November, when the
cutting of the grass for Bombay was fairly started, the arrange-
ment was made to send about 2,000 tons each from Jubbulpore,
Damoh and Sohagpur, and the whole of the remainder (6,000 tons)
from Saugor. )
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4 The presses began to arrive so late and the steam presses broke

down so frequently, that it was soon found that 14 hand presses
would not suffice for baling all the 12,000 tons before the setting
in of the monsoon put a stop to all operations. Moreover, it
became further apparent that the Indian Midland Railwsy could not
or would not supply us with anything like the nuraber of wagons
we required in the Saugor district. It was thus found necessary
to close pressing operations in Saugor and transfer the presses to
the neighbourhood of Hoshangabad, especially to stations of the
Great Indian Peninsula Railway. Operations were consequently
considerably extended at Sohagpur and started at Seoni-Malwa.
- ¢ At first the Great Indian Peninsula Railway furnished us
with as many wagons as we required, but their supply also began
to fail owing to the heavy grain traffic from up-country and to the
wagons for Guzerat being lost to them for long periods, so that
ultimately we were able to send to Guzerat only the following
quantities of grass :—

Tons.

From the Jubbulpore Division ... . 1,581
Do. Damoh do. e 10
Do, Saugor do. . ... o D96
Do. Hoshamgabad do. = ... e . 0783
Do,  Betul do w1210
Total ... 10,180

 Ag the Great Indian Peninsula Railway serves the Khandesh
and Ahmadnagar Collectorates of the Bombay Presidency, wagons
were available in any numbers for consignments to those Collec-
torates, and we were thus able to send what balance of grass we
had along the line to the Bombay Authorities there :—

Tons.
To Khandesh vor e w 1,165
» Abmadnagar 267

‘¢ Before a call was made on us from these two Collectorates,
grass was sold to the Jodhpur and Indore Durbars as under : —

Tons.
Jodhpor ... - oo oo 50
Indore ... e . 31

“ Of the rest of the grass about 1,500 tons were destroyed by
fire and 40,689 tons still remained unsold at depdts in the forests
at the end of the year.”

In curious contrast to the popularity of the grass operations
among the famine-stricken in the Northern districts of the Province
as a relief work may be mentioned the apparent dislike to the work in
the Southern Circle, though an explanation is practically contained

prn-—




THE CENTRAL PROVINCES ANNUAL FOREST REPORT, 1899-1900. 37

in Mr. Smythies’ report. He writes: “In the Laon Range the
grass-cutting coolies who had been drafted into the forests, at some
distance from their villages, in order to cut fodder grass and who
expected that they would have to remain in the forest until the
large quantity of available grass had been all cut, determined to
get rid of it by fire, so that they should be sent back to their
villages and put on tank work, which they much preferred.” Enough,
however, has been said to prove conclusively the utility of the
forests in times of distress ; and, moreover, it is abundantly shown
that the Department thoroughly justified their existence in that
respect.

In view of the exceptional conditions prevailing throughout the
year, it is only to be expected that the purely technical work of the
Department must have suffered considerably. The unprecedented
drought and the consequent severe famine, the practically unlimited
concessions granted to the people, would in themselves sufficiently
account for considerable failure, both in the protection of the
forests from injury and in operations undertaken for the improve-
ment of the forest growth; as well a8 for a vast decrease in the
yield and outturn of forest produce, and in the financial results.
Nevertheless it is most gratifying to find that an enormous amount
of excellent forest work wase carried out successfully during the year
in the face of all adverse circumstances. In fact one of the
most remarkable features of the year is the increase of revenue in
the Northern Circle, notwithstanding the severest famine that has
afflicted these Provinces.

Thus we read—* Eliminating all items pertaining to depart-
mental grass transactions, which were after all mere accidents of
the year under report, the most satisfactory feature of the year’s
administration is, without doubt, the large revenue secured, despite
the severe famine and liberal famine concessions granted, which
may be valued at Rs.1,17,564. In 1896-97, the year of the previous
famine, the revenue dropped suddenly from Rs.4,15,300 to
Rs.3,12,900. This year, leaving out Rs.91,844 received from the
Bombay Government for value of grass supplied to them, the gross
revenue is Rs.4,57,377, which is not only not below the level of
that of the previous year (the best year since 1894-95), but even
tops it by Rs.13,056. This is a good augury for the future, when
prosperity again settles over the land.”

It remains now to draw attention to the work carried out by
the Department during the year. At the close of the year, 30th
June 1900, the Department was in charge of 19,096 square miles
of forests, and there was little change to record during the year.
The forests are divided into: A.—Class forests, or permanent
forest reserve; B.-II.—Class forests, or areas available for cultiva-
tion, and to be eventually disforested; and B.-1.—Class forests, or
areas which remain to be transferred either to the A. or B.-IL
Class. In addition to the above there is a small area of unclassed
forests. Curiously enough the total area is exactly divided between
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the two circles; and the distribution of this to the different classes
may be gathered from the following table :—

AREA ON 30TH JUNE 1900, IN 8QUARE MILES.
Class.

Southern Circle. | Northern Circle. Total,

A S 7,652 5,815 13,167
B.-11 941 1677 2,618
B.-1 887 2242 3,129
Unclassed ., 168 14 182
Total .| 9,58 9,518 " 19,008

Demarcation received due attention during the year. In a
few of the districts famine labour was utilized for this purpose ;
but we agree with the Conservator that a good deal more might
have been done in this respect. Survey operations were likewise
carried out during the year in nine districts, and a good deal of
progess is reported. We find that a total area of 16,316 square
miles has been mapped, leaving but 2,780 square miles to be taken
under survey, au eminently satisfactory result, which must greatly
facilitate the revision and control of working-plaus.

It is in the matter of working-plans that the Central Pro-
vinces show most gratifying results, and the Department is now
in a position to point to the fact that almost every acre of its
reserves are worked under the provisions of a working-plan. Form
No. 50 shows that out of the total area of the Reserves, 19,096
square miles, only 392 square miles in the Southern Circle have
still to be taken in hand. In other words, 98 per cent. of the
area, for which they are required, possess working-plans. The
sylvicultural system adopted is almost without exception that of
“ Improvement Fellings,” and in most cases experience has shown
that a single plan will suffice for a whole Division, Mr. Fernandes
bas some interesting remarks to offer on the subject, and they are
here reproduced : —

“ Before leaving the subject of working-plans,” he writes,
“a few remarks seemed to be called for regarding the new principle
introduced into the working-plans in this Circle since those
for the Narsinghpur and Hoshangabad Divisions were brought
into operation two years ago. In these latter all areas on which
the demand was insignificant have been considered as unworkable
and have accordingly been excluded from the working rules
prescribed in the plans. These areas cannot, hence, receive the
systematic supervision and tending, without which their require-
ments are apt to be overlooked, Uunder the new principle all such
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nreas ate formed into nistar series for the gleaning of dead and
fallen wood by adjoining villages and for the supply of any furthet
small quantity of fuel and inferior poles which they may require.
The nistar series are also divided into coupes, so that each coupe
hecessarily comes in its turn under supervision and special manage-
ment. Should at any time the demand on a nistar series rise to
a sufficient extent to call for more intensive treatment, it can be
at once converted into a regular felling series, and, vice versd, if
the demand on a regular felling series should fall off below the
g:int at which intensive treatment ceases to be practicable, it can

relegated among the nistar series without causing any disloca-
tion of the general provisions of the working-plan. Thus, with
the introduction of the nistar series, the working-plan acquires
the utmost degree of elasticity, and thé mechanism for adapting
it to the varying needs of the local and foreign demands becomes,
so to say, automatic.” :

As regards the execution of existing plans, the famine, together
with the forest concessions granted for its relief, have necessarily
been very serious factors ; the result being large uncut balances
of coupes remaining at the close of the year in many of the
districts. ‘

Another pleasing feature of the year's working in the remark-
able success obtained in fire-protection, in spite of the severe and
prolonged drought. The total area under systematic protection
by fire-lines and a special staff of watchers amounts to 4,756
square miles, and out of this total only 167 square miles wete
traversed by fire, that is to say, only 4 per cent. of the area
attempted was burnt. This result would appear to be sufficiently
satisfactory, particularly when it is considered that the fire season
actually commenced in the month of August, and fires occurred in
September in a great many districts. The Conservator, Southern
Circle, however, is by no means favourably impressed, and his
remarks are worth reproducing. ‘ Considering the intensely dry
tharacter of the year,” he writes, * protection was fairly successful
throughout, with the exception of Raipur, where 154 per cent. of
the area attempted was burnt. The state of fire-protection in this:
Division is most unsatisfactory. In the area under special and
partial protection there were no less than 62 separate fires, or an
increase of 24 above the figure of the previous year. The Divi-
sional Officer has various explanations to offer respecting these
failures. The drought and the consequent inflammable state of the
forests, the opening of the forests to free grazing and free removal
of fuel and minor produce, the establishment of relief-works in
cloge proximity to the specially protected forests, and finally, a
certain number of incendiary fires,—these are the principal causes
of the numerous fires in that district.”

Communications and buildings are still terribly neglected
in the Central Provinces, and operations were even more restricted
than during the previous year. Nevertheless roads for opening
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out many of the forests are badly wanted ; and the construction
of suitable buildings for housing the subordinates should receive
immediate attention. As the Commissioner, Jubbulpore Division,
very correctly remarks, “I think that, considering the life and
duties of a forest official, this in a matter of great importance.”
It is satisfactory to note, however, that this question has not
escaped the notice of the Conservators. Mr. Smythies writes,
“In most Divisions the accommodation provided for the subordi-
nate staff is ill-devised and insufficient, and there is little doubt
that the state of this Circle is backward in this respect, and
should the financial position improve, it will be necessary to spend
more money on Communications and Buildings. It will be
interesting to compare the figures under this head for the Central
Provinces and three other Provinces for the year 1898-99, the
latest year for which returns are available :—

Amount spent on Communications and Buildinge, 1898-99 :—

Percentage
Province. Roads. liluniglnd 3::,:: Total. rg:.’:.:e. nv‘;ﬁﬁ?-“ nt
under A.-VII,
Rs Rs. Rs. Rs. Rs,
Central Provinces 6,838 17,023 1,348 26,006 | 15,41,150 163
Funjab 7,281 | 17,611 | 23,645 | 49,447 14,406,048 335
North-West Provinces and

Oudh o 40,803 40,515 4,836 85,854 16,30,578 526
Bengal e - 19,230 35,739 2,798 57,761 10,07,254 573

It is obvious that in these Provinces we might, with advantage,
allot a large percentage of the revenue to the improvement of com-
munications and especially in giving subordinates more sub-
stantial dwellings.”

Considering the peculiar conditions prevailing throughout the
year, little is to be expected in the way of the improvement
of the forest growth. The sudden cessation of the rains soon
after only half the usual monsoon period was over, the extremely
short rainfall, and the prolonged drought extending into July
were conditions which rendered successful natural regeneration
by seed, extremely scanty as it is even in the most favourable
years, an absolute failure, except in the two cases of bamboo
and anjan to be presently noticed. Nevertheless the abnormal
conditions of the year have not, on the whole, told unfavourably
on pre-esisting young seedling growth. The long drought which
proved so disastrous to natural regeneration by seed, generally
resulted in a more extensive and more abundant seeding than
even in the preceding year of the Dendrocalamus stritcus.
Some idea of the prolific character of this seeding may be
gathered from the fact that the local population laid by a
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sufficient store of seed for two to three months' consumption
as food, and people living at considerable distances away came
with carts to collect and carry away the seed for their own wants.
Similarly, the drought was the immediate cause of the seeding,
always gregarious, of the anjan (Hardwickia binata). The
seeding was so abundant that the ground under and hetween
the trees was covered with a carpet of seedlings. The effect of
the subsequent drought on the seedlings- must, -however, be left
to next year. Remarks regarding the general effect of the
drought on the forest vegetation have also been contributed by
various divisional officers to this Magazine, and they will he
found in Volume XXVI., Nos. 7, 10 and 11. ' One more subject
deserves cousiderable attention. Mr. E. E. Fernandez, the
Conservator, Northern Circle, has been studying the question
of re-stocking planks by means of the system known in Burma
as ‘ taangya,” namely, allowing cultivators to crop the area for a
season or more, subsequently on abandonment to he sown with
tree-seeds. Mr. Fernandez has formed very decided conclusions
on the subject and his views deserve every cons‘deration, and
will be read with interest by our readers. They are given below.
in exlenso :— - :
“ Regarding the commencement made in utilizing the nomadic
instinets of our jungle cultivators in regenerating with valuable
timber species areas favourable for the creation and growth of full
crops of such species, the writer of this report, which will in all
probability be his last for these Provinces, ventures to offer a few
parting words of advice. That it is the only way of raising such
woods (they cannot be called forests, for they will be like islands
of less or greater extent in a sea of open more or less worthless
scrub fit only to yield firewood) is unquestionable to any one who is
acquainted with the history of these forests since they have come
under the régime of the Department and who has studied their-
peculiarities. To expect any really tangible results from the
natural sowing of the ground under mere protection from grazing
and fire is to ignore what has happened during the past 30 years
of such protection and of futile waiting for a new stock of valuable
and full forest to make its appearance and replace the old open
scrub of mostly dwarfed, scraggy, and often unsound trees, few of
which belong to marketable species. Compare the stock in those
areas, which were at the outset of forest conservation in these
Provinces chosen for their special promise and which have ever
since been carefully protected from cattle and fire, with adjoining
areas under similar conditions of soil and climate, but which have
always been open to grazing and under a less stringent system of
protection against fire. Having started better in the race, one
would expect that the former would have forged further ahead.
But what is the fact? The difference of condition between the
two classes of areas is actually so slight as to be generally inappre-
ciable, save after close and careful observation. In the former
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areas we look in vain for any group of teak or other valuable species
which has come up as the result of seed-germination since the
commencement of conservation. All that has really happened is
that pre-existing young seedling-growth that had been kept back
by grazing and annual fires, has, since these two adverse conditions
have been suppressed, had a chance of getting away and forming
forest. In the early Forest Reports it was usual to describe this
growth as recently produced seedlings, although their age was
anything from 1 to 15 and even more years. But how and when
did these young plants come into existence ? It was when the
nomadic cultivator had loosened the soil and had thus weakened
the hold on it of the grass roots that the parent seeds germinated,
and that the resulting seedlings were able to establish themselves
before they could be choked to .death on the grass re-asserting
itself after the migration of the cultivator to new ground. And
why are young teak seedlings so rare now in our forest ? Simply
because the seedlings that spring up cannot get their roots down
sufficiently deep into the soil to be able to survive the imme-
diately ensuing long drought. In favourable years germination is
of course abundant, but a complete holocaust of the young seed-
lings inevitably follows between November and June.

“Thus the regeneration of our scrub forests resolves itself
exclusively and entirely into a question of getting rid of the grass
for a few years, and the only practicable way of attaining such a
desirable consummation is to admit the nomadic cultivator as our
indispensable helpmate. Sceptics have only to examine the
numerous ohject lessons still afforded by fields abandoned within
the last 20 years, many of which are covered with an impene-
trable thicket of saplings and young poles of teak, tinsa, &c., than
which nothing could be finer.

“The Divisional Forest Officer, Betul, writes despondingly
about the suspicion with which our forest villagers receive invita-
tions to come and take up temporary fields under the system.
The reason of this is not far to seek. From conversations the
writer of this Report has had with some of the men, it is clear
that they expect the local forest subordinates to work the system
to their own profit. There is reason to fear that evem in the
forest villages our subordinates claim from the villagers as a
right perquisites in the shape of grain, and from this to a share
of the crop would, in the opinion of the unsophisticated Gond
and Korku, be an easy transition, the field being in the heart
of the forest and primarily intended for the growth of the trees.
It rests with the Divisional Officer to remove this suspicion once
for all by dealing with the villagers direct, instead of through his
subordinates and suppressing promptly and with a heavy hand
any attempt at petty tyrabny and extortion. In his Divisional
Officer days the writer found no difficulty in obtaining volunteers
to take up for temporary cultivation land that it was his professed
intention to ultimately put under a full crop of forest seedlings.” -
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Before dismissing the question of artificial reproduction
two more matters deserve to be noticed: the one as showing the
extreme vitality of tenk seed ; the other as drawing attention to
a new direction in which the energies of the Department might
well be turned. Thus we read : “ The teak seed dibbled in last
year near Sivanjhari in the Moharli Range, in areas where the
bamboo seeded gregariously, did not germinate during the year
owing to the failure of the rains. When the area was again
inspected after the commencement. of the regular monsoons in
July of the current year, it was found that a number of these
germinated, the seeds being dormant throughout the year. The
result of the sowing appears to be in every way satisfactory,
though it has taken a full year for the seeds to germinate.” And
again, * The creation of bamboo forest in areas immediately adjoin-
ing well-cultivated country, where there is always a large and
steady demand for the culms, cannot be too strongly urged omn
both economic and financial grounds. If the areas are well chosen,
the net return from successful plantations will never be less than
Rs.6 an acre. Once established a plantation will be able to take
care of itself during the entire period of 30 to 40 years, elapsing
before a general seeding can supervene. The unfavourable results
obtained owing to the very abnormal conditions which have
prevailed during the past two years should be only an incentive
towards more strenuous efforts in the future.” '

In conclusion, it remains only to enumerate briefly the
results of the work of the year, not already referred to above.

Altogether 5,006 forest offences were reported during the
year; 294 cases were taken into Court, 3,873 cases were disposed
of under Section 67 of the Indian Forest Act, and 839 cases
remained undetected. . Considering the widespread distress among
the people, many of whom were naturally tempted to eke out a
livelihood by stealing timber and selling it at low prices in the
local bazars, and to contractors and others erecting famine-relief
camps, the figures are very satisfactory.

The following statement shows the area closed and opened
to grazing during 1899-1900 : —

Closed to all animals— Square Miles,
Whole year o 2,085
Part of year o . o o 407

Closed to browsers—

Whole year e - . . 6,688
Part of year e e 10
Open to all animals ... e o 10,004
Grand Total for C, P, e 19,004

In the area open to grazing, 2,469,755 animals were brought
to graze; 1,559,118 on payment, and 910,637 animals grazing
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free. This represents a grand total of value at full rates of
Rs.3,94,720; whereas only Rs.2,65,360 were actually realized,
. owing to concessions granted by Government.

The total outturn (in cubic feet, solid) of timber and fuel
during the year amounts to 18,134,326 cubic feet: and in addi-
tion, minor forest products, including bamboos, grazing, grass,
myrabolams, lac, mahua (Bassia latifolia), hides and horns,
mineral products, &ec., of the value of Rs.10,74,329 were
extracted. On the subject of minor forest products Mr. Fernandez
has some interesting remarks to offer. '

“ As in the preceding year, harra was collected departmentally
in Mandla and sent to Jubbulpore, where it was sold by auction
under the same conditions as in that year. It was collected
departmentally also in Jubbulpore and Narsinghpur, but was
again leased in Betul. This year’s experience confirms the conclu-
sion arrived at last year, if any confirmation was wanted, that
departmental collection is more profitable than leasing. Orders
have been issued to all four Divisions with regard to effecting an
enumeration of all harra trees and to making periodical forecasts
of the yield from the time the first flowering comes.

% The crop would have been a more than record one, but for the
early cessation of the rains, which caused a large proportion of the
immature fruit of both crops to be shed. Even then it was one
of the largest known. The large supply lowered prices, but a part
of this fall was due also to a slack demand from Germany. There
was 4 sharp drop at the time certain German ships were seized on
suspicion of carrying contraband of war.

' “Very good work was done in Damoh in connection with the
propagation of lac. 19,975 Zizyphus xylopyra trees were pruned
-at a cost of Rs.49, and lac was sown on 13,551 trees for an out-
lay of Rs.89. A 5-inch wide ring of a mixture of equal parts of
coal tar and gandhabiroza painted round the stems of lac-bearing
trees has proved most effective in keeping off ants. It is still a
question whether departmental exploitation of lac is not better
than leasing out. Under the former lease, the lessee broke off all
the lac he could get at and did nothing for its propagation.

“ The exploitation of mahua requires more attention than has
hitherto been given toit. A wealthy Parsi merchant from Bombay
dealt largely in the flower this year along the Great Indian
Peninsula Railway from Jubbulpore downwards. It is worth
while, as an experiment, to reserve for departmental exploitation
a few arcas and to carefully watch the results. There will be
ahsolutely no expenditure required, as the usual rule is to give
the collector part of what he collects. In this way the poor
people will obtain their year’s supply of mahua and Government
will receive the full market value of the crop.”
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Lastly, the following statement gives the financial results of
the Forest year 1899-1900 :—

GRAND ToTAL
Southern Northern - for
Circle. Circle, Central Pro-
vinces.
Rs. Rs. " Rs.
Receipts ... 3,94,925 5,49,221 9,44,146
Charges ... 5,165,103 6,22,525 11,37,628
Doficit ... w| 120178 | 73304 1,903,482

Thus, the Province shows a loss of Rs.1,93,482 on the year’s
working. In the Northern Circle, the very heavy expenditure of
the past year is entirely due to the departmental grass operations
which were undertaken with the double object (1) of supplying
fodder to the Bombay Government, and (2) of affording congenial
remunerative work on a large scale to the famine-stricken in every
district.

' * As regards (1) it was from the very outset decided that the
Bombay Government should pay us onmly the actual cost of the
grass sent to them, which it was estimated would be Rs.1,30,000
for 12,000 tons or at an average rate of Rs.10-13-4 per ton. We
did not, however, foresee that although a large quantity of grass
might be, as was actually the case, collected in Saugor and
Damoh (at a cost of Rs.35,849), cnly wagons sufficient for sending
away not more than 606 tons would be obtained from the Indian
Midland Railway, thus causing us, in round numbers, a loss of
Rs.24,000. The destruction by fire of 1,500 tons at four different
depots means a further loss of more than Rs.16,000. Again,
owing to the fire at the Jubbulpore Depdt, which endangered the
safety of the neighbouring houses in the Civil Station, we were
not allowed to accumulate at the depét more grass than could be
pressed and baled in one or two days at the most. In comse-
quence, early in May, when work in the fields had to be begun,
we found ourselves short of carts, so that more than 600 tons of
grass have had to be left in the forests, involving a further loss
of about Rs.2,000. An additional loss of something like Rs.10,000
resulted from our having had to dismiss our transport early in
May in consequence of receiving a telegram from the Commis-
sioner, Northern Division, Bombay, that he would not accept a
single pound of grass after 15th May. Our calculations were
based on the expectation that we could send grass up to the 15th
June, and actually the unexpected delay in the rains in Guzerat
‘compelled the Commissioner to go on gradually extending the
period, during which he was willing to take grass, from 15th May
to 15th July. But the carts, once dismissed, dispersed forthwith
and could not be got together again, and about 4,000 tons of cut
grass, which might otherwise have heen exported, have had per-
force to be left in the forest. The four items of loss detailed



46 THE CENTRAL PROVINCES ANNUAL FOREST REPORT, 1899-1500,

‘above aggregate to Rs.52,000. To this figure must be added the
loss incurred on grass cut exclusively with a view to giving paid
employment to the famine-stricken, a loss that cannot be set
down at less than Rs.6,000. The entire total loss of Rs.58,000 is,
however, fairly chargeable to famine account, and will in all pro-
bability be eventually transferred to that account.

- “Thus, excluding the above figure and deducting a further
sum ‘of Rs.27,295, which appears in our accounts as payment for
machinery, stores, &c., but which will shortly, be recoyered by
book transfer from the Bombay Government, and adding Rs.32,529,
the value of the grass delivered to the Bombay authorities during
the month of June, but which could not of course be realized
until after the close of the year, the apparent deficit of Rs.73,304
becomes transformed into a real surplus of over Rs.44,000.” We
have already shown that Mr. Fernandez is thoroughly satisfied
with the financial results of the year, and accepts them as “a
good augury for the future, when prosperity again settles over
the Northern Districts of the Province.” -

, Not so, however, in the Southern Circle. Mr. Smythies con-
siders that ¢ the financial outlook of this Circle is not at the
present moment brilliant, and the after-effects ol the famine
resulting in an impoverished condition of the people will be pro-
bably felt for some time to come. Nevertheless with careful
attention to the expenditure, and by fostering various sources of
revenue, such as sales of timber, harra and lac contracts, &ec., it is
hoped that an improved state of affairs will soon be manifest.”
The Conservators are not behind hand in acknowledging the
excellent work done by many of the officers during & most trying
year. At the same time, they are unable to hide the fact that in
many cases the subordinate establishment is sadly inefficient, par-
ticularly now that scientific methods of working the forests have
.been introduced. Thus Mr. Fernandez writes:—* The wmarked
increase in the number of punishments proves closer supervision
on the part of superior officers. It is principally in the higher
ranks that we have a number of untrustworthy or hopelessly in-
efficient men, who cannot, however, under existing rules regarding
the infliction of punishments, be got rid of. A very large portion
of the time and energy of Divisional Officers and of the Conser-
vator is consumed in quasi-judicial enquiries, which with larger
powers for dismissal and degradation in the hands of the Conser-
vator would be much more usefully employed in devising and
carrying out operations for the improvement of the forests and the
raising of the revenue.” And Mr. Smythies adds :—* The class of
Rangers is slowly improving, but the selection of students sent to
the school during the last two years leaves much to be desired, and
it must be acknowledged that the staff of Foresters and Forest
Guards contains in its ranks some most undesirable elements, the
unishments of the year proving that many of its members are
{z\zy, corrupt and untruthful.”
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Burmsa.*
By Max FEeruags, INDiaN Forest SERVICE (RETIRED).

This is a beantifully illustrated work giving an interesting
account of the inhabitants of Burma, a people possessing many
peculiar characteristics, owing to their comparative isolation, and
whose manners, customs and institutions have undergone but little
change in the course of ages. The numerous illustrations, which
convey a very graphic idea of the domestic life of the inhabitants
of this portion of the Empire, are all from photographs executed
in a highly artistic style, and in the selection of the views given
great taste and skill are displayed. The scenery of the country of
which many examples are shown, is remarkably beautiful, as the
vegetation is most luxuriant. The volume is extremely well printed
and bound in a very appropriately designed cover. In the appen-
dices are some notes on Burmese music, with a few annotated
specimens, showing that the Burmese have made some progress in
the art. A useful map of the country and an index are appended:
—Imperial Institute Journal. : :

* Burma. By Max and Bertha Ferrars. With 450 Illustrations from Photos
graphs. Sm. 4to., 11 in. X 9 in. ; pp. 237. Price, 30s. nett,

V—SHIKAR, TRAVEL, &o.

Cowardly Elophants.

Everybody who has had any experience with elephants,
whether used as baggage beasts, as timber-draggers, or for riding
purposes, knows how greatly one individual differs from another
in temperament. One is always willing to do an honest day’s
work, another will only do it at the expense of much goading and*
abuse from the mahout; one staunch, another variably in its
moods ; one plucky and another cowardly. We expect variability
among weaker animals, but it is strange that it should be so
extremely pronounced in such an animal as the elephant, which,
in its wild state, fears no enemy that exists in the jungle and to
whom, therefore, cowardliness must not be a natural instinct.

Assuming then that a wild elephant is fearless, and I think
this may be assumed as a general rule, for although a wild elephant
is always on the alert, and can usnally be driven without very
much difficulty, it is only by unwonted sights and sounds that
this is done; the feeling of fear, resulting, subsequently in
cowardliness, must be acquired during captivity; but when we
come to analyze the different causes that make an elephant show
the white feathers, we soon find that we have set ourselves a
difficult task.

No elephant, I have ever ridden, has shown itself to be quite
happy when the clatter of a pony’s hoofs was heard at close
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quarters hehind it; most elephants are afraid of barking dogs; a
railway or a steamer's whistle is a sound that few elephants can
hear without bolting or attempting to bolt; some elephants will
shy at dark shadows, some will refuse to go through mud six inches
deep ; some are gun shy, and the smell of blood is too much for
others. I remember shooting a green’ pigeon off the back of a
female elephant : as a rule, a thoroughly staanch beast from whose
back tigers and bison had been shot, but when the mahout tried
to make her pick up with her trunk the pigeon I had shot, no
sooner had she touched it, than she trumpeted and bolted about
200 yards. The bird had just fluttered as the elephant touched it,
and this movement, together with the smell of the pigeon’s blood,
had frightened an animal many thousand times its size. It may
be added that when the mahout brought the elephant back and
tried to enforce his original order, it first crushed the pigeon
beneath one of its forefeet and then lifted it up. _and gave
it to the mahout. To explain these various signs of fear, we
must remember two things: first, that an elephant’s eyesight is’
extremely poor; and secondly, that it was made captive by man,
and since it has been captive it has always been under the control
of man, and in man it recognizes its master. It is doubtful whether
an elephant can see distinctly an object 15 yards away from it;
in its natural condition this weakness of sight-power is practically
no infirmity ; for its great bodily strength, its keen sense of smell,
and—to a somewhat less extent—its acute sense of hearing are
quite sufficient to secure for its safety from all possible enemies
(if we exclude man), and to enable it to procure an abundant
supply of food. But when domesticated, this weakness of eye-
sight becomes an infirmity. To consider the instance I have
given of an elephant bolting at the fluttering of a pigeon. In
this case the elephant, directly at the command of its master,
-and, one must suppose, without in any way using its little brain
power, attempted to do a thing which it had done many hundreds
of times before with inanimate objects (caps, daos, ankas, &ec.),
but on touching the object with the extremely semsitive tip
of its trunk, something occurred which, in former cases, it had
not experienced, and the consequence of the unexpected move-
ment of the object, combined doubtless with the smell of blood,
and the absolute ignorance of what the object was, had made
the animal afraid. ¢A little knowledge is a dangerous thing’;
the elephant knew what it was intended to do and how to do
it; but the unwonted movement of the object to be picked up was
more than its senses could instantly explain, and the consequence
of the uncertainty was fear, And so it is with all other causes
(with one exception) which induce elephants to show fear ; they
. have become so used to rely upon their mahouts and to obey their
orders, that when anything unusual occurs, for which their weak
brain power does not at once offer an explanation, they are
frightened. It may be the case that an elephant has been trained
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and driven by weak mahout in whom it cannot feel confidence
although it realizes that it is subject to the man ; if this has been
the case, exhibition of fear will probably be much more frequent,
and the state of fear will be more lasting, as any encouraging words
from the mahout will have but little effect.

The one exception, which I have remarked on, to fear being
caused by unwonted sights and sounds, is that caused by the presence
of a dog. This is not universal, but it certainly is a fact that
most elephants dislike dogs. Nature accounts for the dislike, which
amounts to fear, by saying that in their wild state, young elephants
are sometimes hunted to death by wild dogs; but I have never
myself met with, or heard from, an eye-witness of a case in which
even a calf-elephant had been killed by wild dogs. I am inclined
to think that the smell of a dog is offensive to elephants, and cer-
tainly this seems the more probable if there is any truth iu the
common idea among natives of many parts of India that wild dogs
blind their prey by driving the hunted animals along paths upon
the shrubs in which they have urinated (the urine containing
some irritant capable of temporarily blinding as large an animal
as a sambhur), for though an elephant’s head is carried so high
that it would not fear being blinded, the irritant property in the
urine is offensive either to the elephant’s sense of touch or smell.

In writing of the cowardliness of elephants, I have not directly
referred to their so-called sagacity. Nuttall defines ¢sagacious’
as ¢ quick in thought or scent,’ and if we accept this definition we
must call an elephant sagacious, for no one who has been after
wild elephants can deny their keenness of scent. But I do not
think this kind of keenness in any animals but dogs is called
sagacity, and in dogs it is only when combined with quickness of
thought that a high degree of sagacity is obtained.

I do not consider an elephant sagacious as the generally
accepted use of the word. It has always appeured to me to be the
slowest in thought of all animals that are trained by man, and to
be absolutely lacking in reasoning power. Its lack of sagacity,
its complete subordination to its master and its cowardliness go
hand in hand, and it is only when an elepbant has been well
trained that its absolute dependency on a good mahout is of advan-
tage to it.

LONG TOM.
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VI.—EXTRACTS, NOTES AND QUERIES.

Tho cause of decay in Plants, and the romedy to give to
them now life.

By R. R. HakpING, CURATOR, Boraxic GARDENS, ToowooMBa,
QUEENSLAND. '

The primary object of this paper is to direct attention to the
results of unskilful planting of trees. I will endeavour to show that
this is very expensive and unsatisfuctory in the end. When we
consider that it takes only a little time longer to plant trees pro-
perly, the only excuse that can be given for not doing so is that
the persons who plant trees or shrubs are afraid to separate the
roots for fear of killing the plant. It would be, as a matter of
fact, much better to kill it then than to be disappointed in after
years. Such cases are numerous in this town, and I am often
asked by residents here and by others in different parts of the
colony, what is the reason for their trees looking so miserable ?

.Before I give a practical illustration of this, 1 will go back
to the heading of this paper ¢ The cause of decay in Plants.” Decay
or disease is the antithesis of health, and, as the health of the
plant means the correct performance of its functions, disease may
be defined to be an incorrect performance of those functions. I
believe that of all the various kinds and forms of disease to which
plants are liable, none are so general or so fatal as those affecting
the roots. In many, perhaps in most cases, it is extremely
difficult to say precisely where disease originates, and how it is
produced. It is only when we see it in some of its intense forms
of development that we are aware of its existence.

On the authority of the wisest of men there is nothing new
under the sun. Yet there are constantly presented to us things
that appear and are to us essentially new. Take the position of a
tree. Its position may be said to be unchangeable; the soil,
sub-soils, atmosphere and climate may be so far unvarying as to
be also unchangeable. On the other hand, the roots of the tree are
constantly year by year altering their position, traversing as it
were the whole surrounding area in quest of food. Moisture also
performs a very important part in the nourishment of the tree and
all strata of soil penetrated by the roots are not equally full of
moisture, so that when the roots pass through one stratum the tree
is well nourished, and on passing through another it is less liberal-
ly supplied. Atmospheric influences also materially affect the
tree, and as these vary so the growth varies. Insects, too, do
occasional injury to trees by eating or poisoning their foliage,
hence, as the foliage is good or healthy, or the reverse so is the
growth of the tree, good or bad, for that or for succeeding years.
The mellow, withered, or fallen leaf in early or midsuinmer is not
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always a sure indication of a diseased tree; indeed, it is always
more satisfactory to find un evergreen tree of any kind shed its
leaves freely on agitating the tree than that they should tenacious-
ly bold by the tree after they have become withered. The decay,
or the dying of leaves in some instances, evidently depends on a
want of vigour or on partial rot in the roots, but in a great majority
of cases it is produced by injudicious planting and after cultivation.
As an instance of this, I may state that last September I was
requested to inspect the avenue of Camphors growing in the Royal
Agricultural Show Grounds. For the past two or three years they
had looked very sick, each year getting worse, and they would
eventually die if something extraordinary were not soon done to
them. Various causes have been assigned for the appearance of
these trees by those who have expressed their views upon the
subject, but there was no difference of opinion as to their highly
unsatisfactory state. ILike most other places of similar extent in
this part of the Downs, it is evident that the land in the area is
not all alike in its suitability for the growth of trees; yet, allow-
ing for the difference, those conversant with tree-culture will not
have long to seek for the cause of this decay, which has been slowly
but surely going on. The decline is not the result of old age, nor
of the capability of the soil to grow and maintain the trees in a
healthy condition, for a closer inspection of similar trees growing
only a few yards away, confirmed my first opinion, which was that
want of timely thinning and the want of nourishment at the
roots, caused by bad planting, were at the hottom of it all. The
questions put to me were—** Could anything be done to the trees
to give them new life? Was it advisable to plant young trees
between them, and when these had made a start to then take the
sick ones out ?” The answer I gave was—*Leave them to me,
with power to act, and they will be given new life.” I remarked
at the time these were planted that they would never make any-
thing else but shrubs, and that only for a time. I examined the
roots and foliage thoroughly, and found that three parts of the
branches were dead or decaying and the foliage scant and yellow- -
tinted ; but on examining the roots I saw at once the cause of all
the evil. Thetrees, in the first instance, had been planted too high,
the roots when young had not been spread out ; they were simply
growing as if they remained in a pot, and those who know the size
of these Camphors will be surprised at my saying that the roots
bad not extended more than 6 feet from the stem of the tree,
when they should have spread 12 feet at the least. The roots
showed up out of the ground 2 feet from the trunk. They had
embraced and interlocked each other and on account of the scant
folinge, were exposed to the full rays of the sun, and the remark I
made at the time of planting was now justified. My first work
was to cut out the dead yellow branches, the centre of which was
found to be decayed. Then all the inside branches were taken
out, the surface of the soil under each tree was forked over very
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shallow, and outside the spread of the foliage a trench was dug
all around the tree. Now this, of course, is the proper place to
apply the nourishment, at the mouth of any tree, as here are situat-
ed the extremities of the roots, and as these feeding-roots spread
out beneath the soil pretty nearly to the same extent as the
branches ahove ground, the tree should be fed at the distance of
the extremity of the branches above ground from the stem. Here
Nature teaches us the lesson: The head of the tree is in the formn
" of a dome, like an umbrella; all around the soil is exposed to the
rain. And the water penetrates the earth just where the extremi-
ties of the roots are situated to receive it. In addition to this, the
greater part of the rain which has washed and refreshed the leaves
trickles down from the ends of the branches and reaches the
ground in the appropriate spot. In trenching around the trees
immediately where the branches extended, the men were surprised
to find no roots. This was nothing more than my practical ex-
perience expected, because, if there had been roots there would
have been no necessity to do anything to thie trees; but here was
the mischief. The trees were then thoroughly mulched with
half-rotten straw and manure, well covering up the large crinkled
roots near the stem with a good coating of it. At the extremities,
where the feeding-roots should haye been in the trench, the richest
manure was placed, but none was forked in. On the 17th March,
the care-taker being present, we found that at the extremity of the
trenching, and right up to within 3 feet of the stem, the young
fibrous roots had formed a mat, and it was impossible to lift the
mulching without damaging these roots. Now, what I wish to
draw particular attention to is this: when the men started to
fork over the surface they wanted to start near the stem. This
1 objected to at once, and made them keep their backs to it,
showing them where the mistake is often made by digging under-
neath any tree or shrub. Each time you turn over the soil,
so many rootlets suffer, because as you proceed you keep on
doubling the roots over towards the stem, and this is carried on
- until the work is finished, when the soil is generally raked back
again. Now this is against Nature; it is similar to some one
doubling your fingers back upon the wrist and leaving them
there. The roots are left in that state until the next season,
and then the same cruel operation is carried out again, until the
roots are diseased by heing constantly bruised and broken, when,
of course, the tree suffers and begins to decay. The proper way to
clean underneath a tree is to start just at the extremity of branches,
keeping your face to the opening until finished. You need not
disturb the soil near the stem of a large tree, for do what you will
there you cannot improve the growth of the tree ; because all roots
at that place cannot feed, being too large, but you can throw some
of the soil from the first remove round the stem. If you want to
prevent decay, feed them just as I have explained, that is, at the
extremity of the feeding-roots, and that is just where the rain
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trickles down from the leaves. A practical man can see imme-
diately what is the matter with any tree that is sickly-looking ;
if the top of the tree is decaying it is the fault of the tap-root
entering the cold wet ground, and the remedy for this is to
excavate and cut the tap-root clean off. I say clean, for the least
bruise will affect the tree’s future growth. 1f the branches wither
and the leaves fall off from the lower branches, it is because the
surface-roots have been disturbed and doubled back in the way
I have already described. There may be some other cause, but
that is the chief one. As all plants in this Colony are surface-
rooted, it i3 advisable not to disturb them by that process. If the
rootlets require separating, the best way is to get a pointed pick and
work from the stem by continuous drawing; this does no harm,
and the few roots that are torn up are of advantage to the tree’s
growth ; it separates the mats of roots and draws all towards the
feeding point. There is no necessity to throw any soil back,
get some mulching and cover all underneath the tree with a good
coating. If you have any manure especially good, I have told you
where to put it.

I know of one instance where the owner, wishing to prevent
the roots of a Camphor tree from coming into a bed made around
the stem, placed bricks and sheet iron close round the bottom
with the object of preventing its roots coming through; but very
soon they got beyond this confinement; they turned upwards and
now the two feet of soil is a mass of fibrous roots, and the tree has
splendid foliage.

There is no pursuit wherein so much depends upon the right
thing being done at the right time. As in this and in all other
pursuits the man of close observation and systematic habits,
who is not too proud to learn from any sources, however humble,
is the one who will succeed, for there is no better guide than to
seek the advice and experience of others, and by following the
advice tendered it will be the means of preventing decay, and

will also give to the plants new life.—Queensland Agricultural
Journal.

Ceylon’s Surplus Stock of Timber.
Experimental Efforts to Establish Trade with India.

His Excellency the Governor of Ceylon in delivering his annual
address the other day, made gratifying allusion tothe Forest Depart-
ment, and added that an officer of the Department was about to
sail for the east coast of Indiainorder to ascertain whether a trade
in timber and firewood could not be opened with the ports on the
Coromandel Coast. Upon enquiry we learn from the Conservator
of Forests, Mr. A. F. Broun, tkat already au officer in the person
of Mr. H. F. C. Fyers, the Assistant Conservator of Forests of the
North-Western Province, has gone to India, having left on the
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11th of this month, with the object, as stated above, of endeavour-
ing to open up a demand for the surplus timber of Ceylon. Mr.
Fyers will be away about three weeks, and during that time will
visit Madras, Coconada, Negapatam, and other ports along the east
coast. The result of the experiment is being awaited by the
Department with a great deal of interest. There is, Mr. Broun

" informed us, always a great demand for timber in India. On the
Coromandel Coast the forests are mot so extemsive as oun the
Malabar Coast, and this is why the former has been selected. It is
hoped to open up a trade both for timber and firewood, the former
for use in the Northern parts of India, and the latter chiefly for
the Southern Railway, and the southern parts of the Peninsula,
whilst it is also hoped that ships bringing cargoes of rice to
Colombo will take back to India cargoes of firewood and timber.
With regard to

The Resources of Ceylon,

Mr. Broun pointed out that the popu'ation of the island is
dense only in the Western portion. Iun the vicinity of the forests
themselves there is very little demand for wood, and the Govern-
ment have enormous areas of timber for which it can find no
market locally, and which are now quite ready for the axe. For
some years past the Conservator of Forest has had the sanction of
H. E. the Governor to make such an experiment as is now being
tried, but it was thought advisable to wait until more definite
information could be obtained as to the extent of the supplies
which Ceylon could put forth. l.ately the Department has carried
out a great deal of stock-taking, and with this information in its
possession, the Department wus in a better position to inform others
what it had to offer. The question that has to be answered is
whether Tndia can obtain her supply cheaper elsewhere, and if the
reply is in the negative, the prospects of an extensive trade
between India, where the consumption of both timber and firewood
is very large, and Ceylon are encouraging. Speaking, with refer-
ence to the

Scarcity of firewood in some parts of the hill country,

Mr. Broun pointed out that this was due to the fact that there
were no forests near Colombo and the localities referred to.
Most of the forests were far away on the other side of the Island,
and the cost of shipping or conveyance by train made the cost of
firewood prohibitive, unless an enterprising speculator would buy
special shiploads of firewood and bring them round to Colombo.

Mr. Fyere hopes to secure the support of the Madras Govern-
ment, because opposition from that quarter would probably lead
to the experiment turning out unsuccessful. Mr. Fyers' commis-
sion is an important one, and we hope soon to hear of its suceess.
— Bombay Gazelte.



DESTRUCTION OF GAME IN THE C. P. 65

Destruction of Game in the 0. P.

At the beginning of the present year a correspondent writing
to the Pioneer, called attention to the extreme distress that was
likely to be felt by all wild animals in such arid districts as the
highlands of the Central Provinces, for want of water and grass,
and appealed to the kinder feelings of all true sportsmen to spare
unnecessary slaughter of animals weakened by hunger and driven
by thirst from their more inaccessible fastnesses to the haunts of
man.

I believe that his letter had a good effect, and certainly the
Forest Department made a move in the right direction, by issuing
an order with their shooting permits, prohibiting the holders from
shooting over water by night. If, therefore, the jungle denizens
had only run the risk of being shot by such sportsmen under
sporting conditions, the mortality amongst them would have been
chiefly confined toa comparatively insignificant number of mature
males, who would have been easily replaced by the rising gemer-
ation. That such a desirable consummation has not been attained,
we have to thank the local native shikaris and gun-licensed
villagers. They are solely responsible for the great diminution
of all kinds of game, from the lordly bison to the timid karkur, and
unless a radical change is made in the present system and conditions
of issuing licenses broad-cast to villagers and native shikaris, we
may look forward in the near future to find the gaur aud sambhur
as rare as the American bison, aud a decent bag of big game a
thing of the past. '

Owing to the failure of the last monsoon, the rivers in the
hills were nothing but a succession of pools as early as the end of
December, and by the end of March these pools had disappeared
in all but the deepest places. Towards the middle of June even
they had so diminished in number that in the main river heds
each pool was from five to ten miles apart. The hill streams were
naturally the first to dry up, but before the rains broke the
only running water in the district was to be found no nearer than
the Nerbudda or Tapti.

Everyone knows what terrible distress the people suffered for
want of water and food, and how manfully the Government
coped with the difficulty by providing food, clothing and work,
sinking wells and building tanks all over the country.

But though man and his working beasts were thus provided
for, we do not hear or read of anything being done to alleviate
the lot of the wild animals in the jungles. Surely it would have
been possible even in the rush of more serious work, to have passed
a regulation granting them at least the right to slake their thirst
without fear of molestation from man. Unfortunately there was no
illustrated paper to print photos of their protruding ribs and
staring coats, or to narrate how may a noble stag and gentle doe
limped to the muddy pool only to receive a handful of slugs in
the side from a murderous fire-lock behind a bush not five yards
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away ; had there been cne, perhaps their case might have received
attention. It is hard to give any estimate of the vast number of
animals thus elaughtered, but some idea may be formed by one
instance which came under my notice in April last. An old
licensed shikar¢ and his son owned some fields at the foot of the
hills, which were bounded on one side by a river containing two
or three pools in their neighbourhood. Over these he and his son
would sit every moonlight night ostensibly to protect his crops,
though they consist by this time chiefly of stones and dead grass.
They were only armed with a very ancient gun and a still more
antiquated matchlock, but at a few yards range even these were
deadly enough weapons. I passed by their hut on two or three
occasions on my way to and from camp, and each time I
found fresh meat hanging up to dry on the trees, or a crowd
of natives eagerly purchasing at the rate of 4 annas a haudful.
Judging from the skulls and skins I saw, I should think they
must have shot not less than a dozen small deer, a couple of
nilghai, three or four sambhur, the same number of cheetal
and several pig. This was only upto the end of May, and
the number must have been considerably swelled during June
and July, besides a good many more which I did not hear of. He
being a ** licensed " man, I could not do anything to prevent his
shooting, and the Ranger, who lived five miles off, probably
received his share of the skins to keep the Burra Sahibs off the
scent. The old man told me that in prosperous times he used
to get Rs. 8 or 10 for a good boar’s meat in the bazaar, Rs. 8 to
15 for a.sambhur, 5 to 10 for a cheetal, and so on, in proportion to
size and condition of the animals. Now, however, that the people
had little money to spare he had to sell cheaper; but nevertheless
he madea lot more by * protecting” bare fields than ever he
secured from the sale of his crops. It is the same story all over
the C. P., and the number of sambhur, cheetal and bison thus
murdered for the sake of the meat, horns and hide every year, is
something incredible. I know of one shikari in the Kalibeet
district who shot three very fine bull-bison besides several cows last
hot weather, and yet there are scores of sportsmen who have
hunted high and low throughout India and spent large sums of
money in shikar and yet have never been able to get a shot at a
bison. The game in Kashmere has been strictly preserved and
only just in time. Surely the Indian Government would do well
to follow a similar course in the C. P., or at least put a stop to this
promiscuous issue of licenses to natives, and make it illegal for
them to own fire-arms, with a heavy penalty if found in their
possession. The idea of granting licenses to villagers for the
protection of their fields from the ravages of wild beasts is
anything but effective in practice, whatever it may be in theory.
Anyone who has had experience of big game will understand
that there is but little chance of sambhur, bison, or in fact any
wild animal approaching to graze in fields well guarded by a
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wakeful man on a machan. A gun is really only required
to frighten wild pig, and might as well contain a blank
charge for all the execution dome by their slugs. While
several shikaris have told me of their narrow escapes from being
ripped up by a wounded boar when thus protecting their fields.
The majority of villagers in the plains now-a-days get a sporting
sahib from the nearest town with a Martini to come and do the
work for them. But I have never heard of any sambhur, cheetal
or bison being shot actually inside their town fields, unless a
neighbouring water-hole in the river is to be included as a part of
the area under protection. 1t would be useless to try and prevent
the natives shooting females and young by written regulations or
to expect them observe the close seusons as printed on the back of
their licenses, any more than to expect that they will discontinue
to shoot over water a& long as they are allowed by the Sircar to
possess guns, A man whom I found continually selling sambhur
meat to the relief-work coolies, when I pointed out the risk he
ran of getting into trouble by shooting in Government forests,
even though he had a license, informed me that he would not get
caught so long as he gave the skins to the nearest Forest Guard or
Ranger. How is it possible, therefore, for our Conservators and-
Deputy Conservators to preserve the game when their own under-
lings are often hand-in-glove with the miscreants. Even if they
all followed the example of one of our energetic D. C.s and
confiscated the guns of all their rangers and forest guards, it would
not deter the local skikaris from carrying on their nefarious trade.
Drastic measures must be taken and without delay, unless sports-
men will be content in the near future to spend their thousands
in hunting jackals, and their evenings round the camp fire listen-
ing to the tale of how *“ Kalaram, the Kurku, shot three bison in
one night at the pool where you shot the hare to-day, Sahib,” and
similar stories of the good old days.—dsian.

Fiocus eclastica and Castilloa elastica.
Two Rubber-yielding T'rees Compared.

Dr. Axel Preyer, in the German Tropenpflanzer, makes a
comparison between Ficus elastica and Custilloa elustica grown
for rubber side by side near Subang in Java. The planta-
tion visited by Dr. Preyer consists of 40 hectares (100 acres) of
Ficus dating from 1864, but exploited since 1881. On an average
of seven years, this plantation, aged 35 years, gives a mean yield of
600 grammes of solid rubber per tree per year. The yield from
year to year, however, varies enormously. In 1899 the total pro-
duction of the plantation was 3,060 kilogs. ; in 1895 about 3,520
kilogs. ; in 1896 about 1,670 kilogs. ; 1897 about 3,270 kilogs. A
kilogramme equals 21lbs. Avoirdupois, At the same time there are
astonishing variations between the trees themsclves; from 100



58 . ELEPHANTS IN BURMA,

grammes to 12 kilogs. The latter phenomenal yield was obtained
one year, without apparent reason, from a tree tapped exactly in
the same manmer as the others. For some years past Custilloa
has been put down, especially on the path borders, in the cultiva-
tion of Liberian coffee. Judging from the short experience of the
plantation, says Dr. Preyer, the mean production of Castilloa,aged
8 years, would be 200 grammes of solid rubber per tree year;
at the same time there has appeared the exceptional yield of 2
kilogs. As there are 400 Castilloa trees to the hectare and only
125 Ficus, the yield for the former at 200 grammes equals 80
kilogs. to the hectare and for the second at 6G0 grammes only 75
kilogs.; therefore even at present, despite the difference of age,
there is an advantage of 5 kilogs. in favour of Castilloa. The
rubber from the latter also fetches a higher price. In 1899 it was
sold at Amsterdam at 5-20 florins per kilog. against 5 florins for
Ficus rubber. Dr. Preyer, however, is of opinion that a plantation
devoted to rubber on a large scale with European supervision
would not prove remunerative even at present prices. Rubber
seems to him to be an enterprise specially suited to be pursued as
an accessory in other cultivations where the general expenses are
already provided or otherwise.— Indian Gardening and Planting.

Rubber from leaves.

Dr. Axel Preyer treats in the German T'ropenpflanzer of the
practicability of extracting rubber from the leaves of rubber-bearing
trees. He describes certain quantitative experiments made with the
leaves of the Hevea Brasiliensis. In the first experiment the tree
was aged 22 years ; 500 leaves were treated ; the latex was expressed
from the leaves by manual pressure and coagulated with citric acid.
Result, 0:325 gramme (about 5 grains) of utilisable caoutchouc. In
the second, the plant was aged 18 months, same number of leaves
and same process. Result, 0'27 gramme (about 4 grains) utilisable
caoutchoue. Dr. Preyer makes the following calculation with
regard to cultivation on a commercial scale. Hevea plants of 18
months require but 10 centimetres (4 inches) of space between
them ; each plant carries 40 to 60 leaves, on an average 50, which
answers to *027 gramme caoutchouc: there would then be in a
hectare (2} acres) 1,000,000 plants giving 27 kilogrammes (5941bs.
Avoirdupois) of caoutchouc, even admitting that the yield could be
doubled by mechanical extraction, which is doubtful. Dr. Preyer
considers that it would remain too insignificant for rewmunerative
culture.—Indian Gurdening and Planting.

————

Elephants in Burma.

The year 1899 was a most disastrous one for the Government
elephants in Burma, numbers of which died from an outbreak of
a disease believed to be anthrax ; contractors and others suttered
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similarly, and elephants to replace losses cannot now be easily pur-
chased. Several officers have therefore suggested instituting
Keddah operations in Burma and the Local Government is now in
correspondence on the matter with the Superintendent of Keddah
Operations in India. It seems clear, however, that operations
in Burma will not be easy to arrange as there is no chance of
success, unless trained men are employed on the work and money
Liberally spent.

The Forest Officer in charge of the Mu Division writes :——

%The Bombay-Burma Trading Corporation, Limited, increased
their stock of elephants in the division to almost 100 beasts.
Contractors and licensees, however, are unprovided with these
useful beasts, and cannot always pay Rs.3,500 for a tusker and
Rs.2,500 for a cow, which are the present prices. Advances
might do something in improving extraction, but one looks with
longing at the three or four herds of from 40 to 80 beasts each
which roam over the division, and which are rapidly being shot
down by Burman hunters for the sake of a few rupees worth of
flesh. Kheddah work, too, would be especially easy in this division,
as for instance in the Thaw basin, where heavy forest is mot
continuous and the herds are often restricted to small isolated
areas.”—Forest Administration in Burma for the year 1898-99.

VII-TIMBER AND PRODUCE TRADE.

Punjab Rates and Prices during 1899-1900.

Jhelam and Chenab.—The average rates per cubic foot realized
for different kinds of timber sold at the main sale depdts during
the year 1899-1900 as compared with the preceding year, are given
below :—

JHELAM DkproT. WaziraBAD (CHENAB DEPOT).
Class of Timber. Marked Timber, | Unmarked Timber. | Marked Timber. | Unmarked Timber.,
1898-99. | 1R09-1000.| 1808-499. | 18Y9-1900.| 1898-99. !lHW-lW ! 1898-99. | 1899-1000.

!

Re.s. p. [Rs. a. p. [Rs, & p.Rs. a. p|Rs. u. p.[Rs. a p. lks. a. p.| s, a. p.

Deodar logs. 1st class, perc. ft. [0 14 33 [0 14 4751 1 101 /012 8 013 1| €13 2! e
" w 2ed ,, » [0 9 67110 9 188uv 9 503014 556| 0 9 9| o0 910| 0 811 78

" w 3 ”» ” e 0 5 T wee 0 8 3 0 710 e 060 e

Pine logs, 1st ,, » [0 610380 7 7630 &5 O 0756|0811 . e
“ o " "» 0 4 9°76/0 4 9800 1 64 3 139] 0 5 6| 0 67 035 5 6

Deudar sleepers, 1st class,each, [3 4 0 (3 4 0 3 40| 3 4 Ol

” ” 20 T oor 2 3 054 . . 215 0 e o e

” 3 w3 ees o 32 1 365 o 270 24 0‘ 115 9
" 5 4th ,, ,, LN 77N 710 o 111 9 112 0

Levdar gattus RO 210 3| 210 9, 114 1| 170 6
. ecantlings o oo L 11 0951 5 846 1 8 8] 1 9 6| 280
»  sleeper pieces w e 014 620120 643 06 01210| 015 6 01111 00
» SOTApS "w e . o 051 066l04l 4
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Chamba.—On 10,720 c. ft. of deodar logs sold during ‘the
year in the Lower Ravi Depot as compared with 21,343 c. ft. sold
in 1898-99, the average rate realized per cubic. foot for 1st class logs
was 14:03 annas and for 2nd class logs 6:36 annas, against 1343
and 8-38 annas respectively, in the previous year. 1st class pine
logs sold at last year’s rates, viz., 8 annas per cubic foot and 2nd class
pine and fir logs at 3°45 annas and 3-04 annas as compared with
4'55 annas and 2'84 annas respectively, in 1898-99. 1In all
277,213 c. ft. of deodar scantlings, including pieces, were sold at
an average price of 12:58 annas as compared with 238,945 c. ft. in
1898-99 at 12:29 annas ; 52,954 sleepers were sold to the N.-W.
Railway at 14-43 annas per cubic foot against 37,186 sleepers at 14:33
annas per cubic foot in 1898-99 ; 7,443 c. ft of blue-pine and fir
scantlings were sold at Shahdrab, the average price being 9-44
annas as compared with 7-39 annas in 1898-99. The average rate
realized at Kalatop for deodar scantlings was 155 annas per cubic
foot, and for fir 9-68 annas.

Kangra.—The following average rates were realized for
timber :—

WAZIR BHULAR, NAUSBHEHBEA.
Description of Timber.
1898-v9. {1899-19v0.( 1898-99. | 1899-1900.
Rs. a. p.| Rs. a. p| Rs, a. p| Rs. a. p.
Deodar logs ... . perc.ft. |0 1114 00 10 214 0 6 736
Blue-pine logs " 04 0(0 50 040
Deodar sleepers each |2 T 0 0 13 0/0 101v'98
»w  gattds, 2nd class, perc. ft. 1012 00 & 302
»  scantlings " 0114 0 0 7 0/0 6 48¢
" sleeper picees ... " 0 91 0 . 067 0
”" " 18t cluss ” . 0 141179, -
” » 2nd ” 013 633 .-
” " sex.'viceablc ” 011 2:76) .
» » rejected » 0 7 490 .
w  gattds, lst class 5’ to 10
long s per c. ft. 0 7 38l
to
0 7 821
»w karries, 6' to 10... per c. ft. 0 7 053
to
0 8 626
Pinesleepers... " 07 O0fo 8080 7 4|0 16 0
s seantlings oo gy U 8 00 79450 b6 00 6087

Bashahr.—The all-round rates realized per cubic foot on deodar
timber sold in logs from the Doraha Depdt was 10-09 annas against
10-09 in 1898-99, and for blue-pine timber 5-01 annas as compared
with 4°59 in the previous year. At Phillour the average price per
cubic foot fell from 9°89 to 8'95 annas for deodar, and rose from
374 to 3'93 annas for blue-pine.
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A now Assam Timber Tree.
By D. Prawy, ILM.S, F.L.S,, &e.

In October 1886, Mr. Barker, of the Forest Department, called
attention to the existence of a tree which he was unable to identify,
occurring at the foot of the hills in the North Lakhimpur district
and known to the Assamese as the “ Sia Nahor.” He had submit-
ted specimens for identification to the Forest School at Dehra Dun,
but having received no definite reply he sent a flowering example
to the Calcutta Herbarium. Mr. Barker’s specimen was not a very
good one; it sufficed, however, to show that while * Sia Nahor”
belongs to the same natural order as the * Nahor” proper (Gutti-
ferce), it is not like ‘‘ Nahor,” a Mesua but a Kayeu. The speci-
men sent was, as a matter of fact, tentatively referred to Kayea
Jloribunda, a not uncommon tree in the lower hill forests of Sikkim,
Bhootan, Khasia, Cachar and Lushai, known in Cachar and Sylhet as
“ Kurun” (Wallich) or “Kurul ” (G. Mann). The flowers of Mr.
Barker's specimen were, however, so much smaller than those of
Kayea flovibunda, that it was clear from the first that * Sia Nahor”
was at least a distinct variety of ¢ Kurul.”

Nothing further was heard at Calcutta of Sia Nahor for
thirteen years when, in December 1899, Mr. Young, Deputy Con-
servator, sent a set of specimens, this time in fruit, for identifica-
tion. Mr. Young writes as follows :—* The tree is to be found on
¢ the rorth bauk only, and is most plentiful immediately under the
“hills in the North Lakhimpur sub-division. This fact probably
¢ accounts for its absence from Peal’s list of Assam Timber trees, as
“ I understand his collection was coufined to the south bank of
¢ the Brahmaputra.

“The tree is large, with a straight bole 60 feet and more to
¢the first branches, bark grey, wood close-grained, hard and very
“heavy. It is said to be very good for structural purposes, but
% decays rapidly in contact with the soil,”



62 DAMAGE TO DEODAR SEEDLINGS.

An examination of Mr. Young’s fruiting specimens made it
clear that the Sia Nahor was not Kayeu floribunda, but before
preparing a formal description, fuller material was desirable. Mr.
Young was accordingly asked to send flowering specimens to
correspond with the fruiting ones already sent. With this request,
Mr. Young very courteously complied in June 1900. These
plainly showed that in *“Sia Nahor” we have to deal with a
hitherto undescribed species of Kayea. To make this absolutely
certain, the material now available was submitted to Sir George
King, who has kindly compared the specimens with those in the
collection at Kew, and in confirming the view that the species has
not before been described, has kindly undertaken the joint
responsibility as to its name. A formal description of the tree is
given below.

KaYEA assaMICA, King and Prain. A tall handsome glabrous
tree, bark grey, wood hard, close-grained ; young branches pale,
slender, cylindric. Leaves opposite, firmly coriaceous, entire, ovate-
lanceolate, base cuneate, apex shortly caudate-acuminate, nerves
numerous, equal, slender, one-eighth of an inch apart, not prominent
on either surface, upper surface somewhat shining, lower dull;
length, 3:5—4°5 in.; width, 1-35--1-75 in. ; petiole slender "4 in.
long. Flowers, in slender, terminal and axillary panicles, 3—6 in.
long, branches of panicle short, slender glabrous, pedicels in flower
very slender ‘2 in. long, in fruit elongated and thickened, bracts
and bracteoles at base of branchlets and pedicels 2 opposite small
caducous. Sepals 4, imbricate, outer pair orbicular 15 in. long,
much enlarged in fruit, inuer wide spathulate, apex rounded.
Petals 4, shorter than sepals, suborbicular, °1 in. long, thin, white.
Stamens many, filaments free, capillary, longer than sepals ;anthers
globose. Fruit globose ; covered by the thick accrescent calyx,
tipped by the remains of the style, ‘85 in. across. Seed solitary.

AssaM ; North Lakhimpur, near the foot of the hills, common,
Barker ! Young!

The species is most nearly allied to Kaye« floribunda which,
however, differs markedly in its much longer leaves, narrower for
their width, with fewer more arching nerves which are much more
prominent beneath ; in its more copious racemes with larger flowers
and in its much larger fruit which is 1'5—175 in. across.

Damage to Doodar Seedlings by the *out-worm” (Agrotia
ypsilon).

By B. O. Covexntry, I.F.S.

During the summer months of 1900, it was noticed that a
considerable number of deodar seedlings from seed sown in Decem-
ber 1900, had withered in the nurseries at Gora Gali in the
Rawalpindi Division. It was found that the withered seedlings
had been cut through close to the ground and the upper portion
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Bide view. Back view qragoed down into the soil. By searching under
: the damaged seedlings an earth-coloured larva
' was found and identified as the *‘ cut-worm " or
Agrotis ypsilon, which is described and figured
in Stebbing’s book on the ¢ Injurious Insects of
Earthen cocoon. Indian Forests.”

A careful watch was kept over the nurseries, and as soon as
a seedling was seen to have withered, search was made in the soil
below it for the larva, and by collecting and destroying the larve
in this manner, the damage in the nurseries was practically
stopped. There is little doubt that had the larve not been caught
and destroyed, a much larger number of seedlings would have

been killed.

The larvae pupate in the soil, forming a cocoon of fine parti-
cles of soil firmly cemented together. The pupa is about half an
inch long and of a yellowish-red colour, the eyes and antenne of
the moth being distinctly prominent through the pupal case.
Pupz were obtained during the middle of July and a moth emerged
in the middle of October.

The Burma Forest Bill, 1900.
By F. G.

The Burma Gazette of November 10th contains the draft of a
new Forest Bill to supersede the Upper and lower Burma Forest
laws at present in force, and to cover the Shan States and the
Chin Hills. The Bill differs considerably in its framing from the
Indian Forest Act and from the Acts to be now superseded, but
the treatment of the subject is in the main very similar. Some
of the chief points of difference are indicated helow.

Leave to introduce the Bill was to have been moved for on
the 13th Decemher 1900. .

The Bill refers primarily to ¢ Reserved Forests.” 'There are
no Protected Forests, the place of which is taken by land at the
disposal of Government and by public Forest land. The former
is defined as land over which no person has acquired rights,
either permanently or by grant or lease. The latter is ‘Jand at
the disposal of Government and net included in a reserved forest,”
and is a new invention. To a person unacquainted with Burma
both definitions appear bad. Either there is no difference between
“land at the disposal of Government” and ¢ public forest
land”; or ‘“land at the disposal of Government” includes
“reserved forest.” But one great object of the Bill is to create
reserves and unreserves, so that the term ‘* Jand at the disposal of
Government” requires the addition of the words * not included
in a reserved forest.” Again, it is understood that in the Burma
“reserved forests” there are ‘“rights created by grant or lease,”
as well as those created by “use,” 8o that ¢ reserved forests” may
or may not be ‘“land at the disposal of Government.” To an
outsider the two definitions are confused and unsatisfactory.
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) The Bill contains no provision for “ Village forests,” as it is
stated that the experiment has been tried and failed badly in Tha-
yetmyo and elsewhere. Another new definition is that of ¢super-
marking,’ which is “the unauthorised impression of a mark on
timber already bearing an authorised mark legally affixed.” The
need for such a definition is not apparent. The question whether
a fraudulent mark is placed on a log previously marked or not,
appears to possess mo practical interest whatever, The termx
¢ classification mark ” is also new, and means * a mark placed on
timber to denote its origin or the agency by which it has been
handled.” The term * property mark ” again is new, and means
““a mark placed on timber to denote that it belongs, or will, after
all purchase-money or royalties due to Government shall have
been paid, belong to the owner of the mark.” It appears that the
single term “timber mark” could equally well be made to
cover both of these.
The constitution of reserved forests takes place much in the
game way as provided in the Indian Forest Act. There is no
‘orest Settlement Court, but a Forest Officer may be appointed
to assist the Forest Settlement Officer with his opinion. With
respect to shifting cultivation, the Indian Act provides that the
Forest Settlement Officer shall report on it separately and embody
the orders of Government in his report. The Burma Bill allows himn
to settle the claim as he would any other claim, without a special
reference. Although the Bill seems careful to call shifting cultiva-
tion no more than a practice which may be permitted, it omits to
specifically deny that it is a right, and the word right is used in the
marginal title to section 22, The Forest Settlement Officer is also
given a new power, viz., that of revising and altering his own
awards at any time within a period of three months and prior to
the final notification, provided that he goes through the procedure
again, and provided that he cannot go behind anything that has
received the sanction of Government, or has been carried into effect.
Shifting cultivation, unless expressly stated otherwise, may
only be exercised by persons specially mentioned in the award.
The Indian Act does not state what is to be done in the case of
claims to a right of way or watercourse, beyond merely recording
them. The Burma Bill enables the Forest Settlement Otficer to
decide on the merits of such claims, and distinguishes between
* water” and * watercourse.” He is not allowed to complete any
transaction under the Land Acquisition Act without previous sanc-
tion, either as regards taking possession or making compensation.
Both Acts allow Government the right to revise the proceedings of
the Forest Settlement Officer before issuing a final notification.
The Burma Bill further enables Government within five years
from the issue of any final notification, to re-open the whole matter
or any part of it. The Indian Act allows nothing of the sort, but
it has frequently happened that many years after a forest has been
duly settled under section 34, a Government has taken upon itself
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to say that the proceedings were not satisfactory, and ordered a
new settlement. Such a course is probably illegal, but as the
object has always been to increase privileges or rights, it has
never been disputed. The Burma Bill further provides that
Government may withdraw from any proposed reservation by
notification in the Gazette, and thereby void the prohibition
against clearing land, &c., which is entailed by the preliminary
notification. The translation of a final notification, which, in
India is published by the Forest Officer, is in Burma to be pub-
lished by the Deputy Commissioner. The Bill further provides
that rights to shifting cultivation, to pasture, or to produce,
which are disused for five consecutive years, may be notified as
extinct. Considering the pernicious nature of rights as compared
with privileges, it is a pity that the extinction is merely per-
missive. The diversion of rights of way is allowed, provided that
another suitable way already exists or has been provided by the
Forest Officer. Why it cannot legally be provided by any other
officer or landowner is a mystery, but the Indian Act is the same.
The poisoning of water is forbidden by the Bill itself, but dyna-
miting is left to the possible rules.

Chapter III. is not very satisfactory. It apparently refers to
unreserved forests, but the heading is ‘‘ General protection, &c., of
Forests and Forest produce.” The marginal title of section 30 is
¢ Reserved, rees in unseltled tracts, but the clause itself provides
that all teak trees, wherever situated, &c., are royal trees, and that
other kinds may be declared royal. Section 31 protects reserved
trees. Section 32 declares that all manufactured catechu, timber,
charcoal, &c., &c., whether from Government lands or from other
lands may be made subject to royalty dues. Section 33 provides
that any person may use the forest produce on ¢ public forest
land,” except as may be reserved. Itis hoped that this wording will
diminish the opportunities of forest guards, but considering that
no man may approach a Commissioner or a Tahsildar, or exercise
any of his common rights without the usual douceur, the hope is
sanguine. Nevertheless the wording is clear and good. Stone
and lime are omitted from forest produce in these lands, and con-
sidered a revenus perquisite, which is an unnecessary complication
considering that the forest suffers. The transit rules are modelled
on those of India, but drift and waif is considered to be *in
transit.” There are to be * rafting stations ” on the rivers, and all
timber afloat below such station, unless in rafts under control, is
“ adrift.” Apparently there can be no drift-wood above a rafting
station, and none in a river without rafting stations, unless
Government has notified the area. It is laid down that any suit
following a Forest Officer’s award as to drift-wood must be subject
to the provisions of Section 424, Civil Frocedure Code.

The arrest of forest offenders is only allowed if the offender
refuses his name and address, or gives a false one, or is likely to
abscond, as in Madras. Consequently offenders will have a good
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time. An attachment mark may be placed on the receptacle of
property attached. A convicted offender no longer shall bhe
punished, but punishable, in varions degrees; for trespassing,
damaging by negligence, poisoning water, or breach of Shikar rules,
up to Rs.50 or double, if the damage is more than Rs.25; for
more serious offences, the Indian penalties. Section 57 provides
that when fires are caused, &c., by persons having rights, the rights
may be curtailed, but the recognition of common responsibility
for common rights is absent. The refusal of assistance by persons
bound torender it is made a forest offence punishable with one
month or Rs.50 fine. The stated object of this is to do away with
the need for recourse to the Indian Penal Code, so that the forest
guard may be able there and then to arrest the person refusing
and so convince the others of the expediency of rendering aid
promptly. But it has been forgotten that such person can protect
himself from arrest by simply mentioning his name and address.
The offence certainly does become compoundable.

In both the Indian Act and the new Bill, the release of
property under attachment when an offence is compounded is ill-
provided for. Both laws allow property seized to he released only
* on payment of the value thereof as estimated by such officer.”
If a guard seizes a cart and pair of bullocks employed to carry off
a small log, the Forest Officer can compound the offeunce for, say,
Rs 5, but he cannot legally release the cart and animals, unless he
deliberately and falsely values them at a few annas which the
offender must pay in addition. It cannot be the intention of the
law, either that an officer should have to resort to such a subter-
fuge, or that a five-rupee offence should carry a hundred-rupee
subsidiary penalty.

Section 65 provides that a convicting Court may not only
punish the offender and order him to pay compensation in addition
(as in the Indian Act), but fixes a limit of Rs.10 per tree or log.
It goes further, and provides that unless the offender’s employer
can satisfy the Court of his non-complicity, the employer shall pay
the compensation instead of the offender. The principle is good,
it remains to be seen how the Courts will work it. A Forest
Officer duly empowered may release property seized only if it is
not the property of Government.

It may not be out of place here to draw attention to a serious
flaw in the Indian Act. The only action which is an offence under
the law itself (as distinguished from Rules which are seldom made)
in a Protected Forest, is setting fire to such forest, the most serious
offence possible (section 32 d). Yet section 63 forbids any arrest
in Protected Forest, except for a contravention of some prohibition
under section 29 ¢. Now section 29 c. allows Government to
prohibit the removal of produce, the clearing of land, &c., but
makes no mention of incendiarism. Consequently an incendiary
can in nine cases out of ten set fire to a protected forest and laugh
at the Forest Guard who catches him,
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The Burma Bill makes no reference to the management of
forests partly owned by Government (Section 79, Indian Forest Act),
nor does it allow private owners to place their forests under State
management (Section 38, Indian Forest Act), nor does it make any
provieion for the protection of mountains, river sources, &c., against
erosion and disforestment (Sections 35 and 36, Indian Forest Act).

A Note on the Forests of Arrakan,
By E. P. StesiNg, L.F.S,, F.E.S.

Reasons for visiting Arrakan.—Having experienced con-
siderable difficulty in working the Rules for the extraction of
Forest produce in the Chittagong Division owing to the import-
ation of unmarked timber and boats from the Arrakan forests,
I last year paid a visit to the Deputy Commissioner of the Akyab
District in Arrakan (Burma) in order to confer with him on the
subject. The Akyab district adjoins the Chittagong one on its
southern and south-eastern boundary.

I went down to Akyab by sea from Chittagong, returning
by the inland route, and it was during this return journey and a
trip up the Kolandyne River that 1 was able to make a few
observations on the Arrakan FKorests. Having to return to my
own Division with all despatch, I had butthree days at my disposal,
and it is due to this and to the fact that I was unable to leave
the main water channels and roads that my notes are far from
being as complete asI should have liked. I am of opinion,
however, that the following short history of these forests with
which I have incorporated my own observations wiil not improb-
ably prove interesting and may be the means of redirecting
attention to their possibilities.

Previous Reports on the Arrakan Forests.—I was aware,
_previous to my visit, that there was no proper Forest conservancy
in Arrakan, and my enquiries on the subject brought to my
notice the fact that two reports had been written on the Arrakan
Forests. The first was a Report on the Pyinkado Forests of
Arrakan by Dr. Schlich, C.I.LE., 1869, and the second a Report
by Mr. Nisbet.* I propose to first glance at the reasons which
led to these reports being written and then to summarise briefly
the chief facts with which they deal.

Report on the Pyinkado Forests of Arrakan by Dr. Schlich.—
The question of the desirability of taking some care of these
Arrakan Forests had been under consideration so far back as 1856,
in which year the Commissioner of Arrakan addressed the Principal
Assistant to the Commissioner of Sandoway with reference

* A copy of this Report has not becn forthcoming although several attempts
have been made to procure one,
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to an endeavour to prevent unauthorized fellings by private
purchasers of the ironwood (Pyinkado) trees. This led (apparently)
to the drawing up of a eet of rules (dated 18th August 1863),
which received the Government of India’s approval. In August
1865, an amended set of rules was published. Trees under
44 feet girth were prohibited from being felled. Permits for
felling were issued by the Deputy Commissioner, the price paid
being Re.l per tree. As an incentive to catch offenders half
the fines realised from contravention of these rules were paid to
informers.

T'hese rules in their amended form were also passed by the
Government of India.

In April 1868, the Conservator of Forests, British Burma,
was informed that the Chief (‘ommissioner had under his consi-
deration the advisability of enquiring into the state of the Arrakan
Forests, and Dr. Schhich, at that time Special Assistant Conservator,
was deputed for the purpose and went down to Akyab, the capital
town of Arrakan, to take up the work. The report that was the
outcome of this enquiry refers chiefly to the Ironwood Forests
of Arrakan and was compiled after a tour of inspection in the
forests from the beginning of January to beginning of April 1869.
The forests visited during this period were those situated between
the Kolandyne River on the north and the Khwa khyoung to the
south, The Pyinkado forests, however, mainly exist between
the An khyoung River on the north and the Sandoway River on the
south.

The report is divided into five sections :—

1st.—Description of Forests in Arrakan generally.
2nd.—Description of the Ironwood Forests.
3rd.—Present management,.

4th —Proposed management.

5th.—Remarks on trees other than Tronwood.

These sections are chiefly summarised below :—

18t: Description of Forests in Arrakan generally.— Arrakan
for topographical purposes may be divided into three belts, con-
sisting of—

(a) The low lands bordering the seaboard and intersected
with numerous creeks.

(b) A helt of rising land covered by the ¢ dry forests.”

(¢) The hills (Arrakan Yoma) which are covered with ever-
green forests.

(a) The Mangrove Forests.—In the seaboard belt grow in
great profusion mangrove forests with other trees interspersed.
It is also the seat of the paddy cultivation.

(b) The Pyinkado or Ironwood Forests.—The centre belt
(b) is the one in which the Pyinkado or Ironwood forests chiefly
flourish, although trees have been met with up to 1,000 feet
elevation. In addition many other kinds of trees are found in
this belt. '
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(c) The Evergreen Fovests of the Arrakan Yoma.—In the
mountain belt grow other varieties of trees, and Dr. Schlich
mentions the curious fact that ¢ Eng’ trees which in Pegu grow
in the driest ground are here found in the midst of dense evergreen
jungles. The forests in this belt include a most luxuriant growth
of bamboos which is stated to extend over thousands of square
miles.

2nd : Description of the Ironwood Forests.—The great mass
of the Forests occupy a central position in the Province of Arra-
kan, which lies about north to south. This position may be
roughly defined by a stream called the An khyoung on the north
and the Sandoway River on the south. The length of the belt
may be taken roughly at about 80 miles with a mean breadth of
about 10 miles. North of the An khyoung up to the east bank of
the Kolandyne, the trees rapidly diminish and are only met with
in small patches. Dr. Schlich did not examine the country north
of the Kolandyne (in which my own trip was made), but believed
the forests there were similar to those on the eastern bank : south
of the Sandoway River the forests rapidly disappear, though trees
are met with at the Khwa khyoung, the southern boundary of
the Province. Pyinkado is also found on the islands west of the
seaboard.

As a whole, these forests were considered to produce timber
of an inferior character, the shape and height of the trees not
being good when compared to thoseof the Pegu Forests. In
addition more hollow trees were found in the north than in the
southern part of the tract. Their powers of reproduction are
good, and they are not injured by jungle fires. Their great enemy
was said to be the Toungya cultivation, and Dr. Schlich advised
that this method of cultivating should be put a stop to. The
timber was said to be limited in use, but in the five years, 1864—
1868, 70,000 sleepers were exported for the East Indian Railway
and 2,399 for the Eastern Bengal Railway. Dr. Schlich considered
that in a few years it would be possible to export 50,00Q
sleepers annually. With reference to this estimate I have
only been able to obtain information of the following export
of sleepers from Arrakan since Dr. Schlich’s Report was written.
In 1876-77, Major Seaton reported that 10,000 sleepers from
Arrakan sold in Calcutta at Rs.5 each whilst in 1884-85,
17,631 were sold at Rs.2-1-0 each. Further, I discovered
that 60 tons of sleepers, valued at Rs.3,600 in the Customs
returns, were imported into Chittagong from Akyab during
1899-1900. It would be most interesting to ascertain in how far
this export of sleepers continues, and if it does so, the number
exported annually and the revenue credited to Government on
the transaction.

3rd : Present Management.—I have above mentioned that
Rules were framed in 1866 for the extraction of Pyinkado,
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Dr. Schlich states that the annual number of trees cut between
1864-05 and 1867-68 was only 3,624 exclusive of trees felled
without autherity. This he considered to be far below the
natural capabilities of the forests, he having roughly estimated
that there were four million Pyinkado trees in the Arrakan forests
with a girth above 3 feet. Apparently the number of trees cut with
authority at the present day isnot very large, but an inspection of
the area is necessary to show whether it is not probable (as, from
what I saw taking place in the north of the Kolandyne River,
I more than suspect to be the case) thut the forests are being
worked nearer to their capabilities than is imagined, and that
merely to put money into the pockets of traders.

Dr. Schlich mentions that ¢Thugyis’ or native revenue
collectors were placed in charge of the forests, and considered that
such an arrangement was a faulty one. At the present day native
township officers are in charge north of the Kolandyne and prob-
ably this is also the case in the forests to which Dr. Schlich
alludes. As will be shown later on, this plan would not appear to be
a successful one.

4th: Proposed Management.—Dr. Schlich, whilst being ad-

verse to the reservation of the Arrakan Forests for the present
(i.e., 1869), advocated the following protective measures being
introduced and enforced, an establishment being entertained for
the purpose :—
" 1. Forests to be protected from unlawful cutting. This rule
is certainly not enforced in the Forests to the north of the
Kolandyne at the present day, and the Deputy Commissioner at
Akyab himself told me that he considered a Forest Officer at
Akyab would be useful to enable illicit cutting to be stopped
and better supervision exercised.

2. From injury (wilful).

3. From Taungya cultivation.

4. From the granting away of waste lands in the forests.

6. From conflagration. I am not aware if this protec-
tion was extended to, and put in force in, the southern forests,
but it is not exercised over the northern ones. In the latter part
of March 1899, fires were to be seen both crowning the heights and
encircling the hill sides, a sight which the Forest Officer knows
well spells ruin to these forests. The establishment proposed to
enforce the working of the Rules, consisted of—

1 Officer (a Senior Deputy Conservator).
2 Orderly peons.

2 Forest peons.

1 Office Clerk.

1 Office peon.

1 Depot Clerk.

1 Burmese writer.
10 Goungways.

It was never entertained.
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5th : Remarks on Trees other than Ironwood.—Little is said in
the Report about trees other than Pyinkado. Dr. Schlich proposed
€hat samples of various woods should be sent to Calcutta on trial.

I have extracted from the Report and given in Appendix A
the list of trees noticed by Dr. Schlich as appearing in the forests
he inspected.
. Summarising Dr. Schlich’s Report, it was held (in the -Local
Government Resolution thereon) that, on the whole, it did not
appear that any special case had been made out for conserving the
Arrakan Forests or for placing them under the Forest Depart-
ment. I will take the reasons on which this conclusion was based
in detail later on and will attempt to show how conditions have
materially changed since this opinion was formed in 1870, thirty
years ago. Personally I am of opinion that the change is so
great as to warrant the deputation of a Forest Officer to examine
the forests and reconsider the decisions arrived at in 1870.
: (To be comtinued.)

IIL.-CORRESPONDENCE-

i et

Isolation of the Colls of Plant-Tisgues.

It is sometimes desired to isolate the individual cells of
which plant-structures consist. For this purpose the meaus hither-
to employed have been caustic potash on the one hand, and various
strongly acid re-agents on the other, such as nitric acid and
chlorate of potass. Professor Oswald Richter has now discovered
(or at any rate published some observations on) the use of strong
ammonia water for the same purpose. He claims that con-
centrated ammonia separates the cells quickly and attacks their
walls or contents less than other re-agents. The result is obtained,
in a cold solution, after 2 to 15 days. At about 40° C., it requires
about 8 hours to 4 days. At boiling heat, 1 to 30 minutes suffice.
The tissue is first cut into thick slices with a knife. Hard tissues,
such as wood, epidermis, &c., may require teazing out with
needles, but ordinarily a gentle pressure with the finger suffices
to break down the tissue into its elements. e

The Planting of Mango Groves,

The following brief account of the method employed in
Thana, Bombay Presidency, for the planting up of open spaces
with mango grafts, may interest some of your readers, who have
not had experience in such planting.

Pits 4 x 4’ are dug and left open for three or four days.
Grass and dead leaves are then placed in the pits and burnt so
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als] to destroy the roots of any other trees that may happen to be
there. '

Fresh earth from the margin and bed of dried-up tanks, and
from cultivated rice-fields is brought and the pits are then filled
up, each with an alternate layer of tank-earth and field-earth.
The sites of the pits are well watered daily for about 8 or 9 days.

The mango grafts are brought growing in earthenware pots.
Holes 1 to 1} feet deep are prepared in the sites of the old pits
and in them the grafts are inserted. But before insertion a little
fresh earth from the spoil bank above is thrown into the holes to
render them shallower and a layer of cowdung ashes is spread
over this. It is needless, perhaps, to remark that the earthen-
ware pots in which the grafts exist are broken and that the result-
ing ball of earth surrounding the roots is inserted in the holes.

More earth is then thrown into the holes and carefully
arranged with the hands around the ball of earth surrounding the
roots. Then a second layer of cowdung ashes is applied, and over
this another layer of earth. When the holes are completely filled,
a third layer of cowdung ashes is placed at the surface surround-
ing the stem, and the ground is well watered.

The graft is now established and the grafted portion of the
plant is on a level with the surface soil. In order to induce the
plant to grow erect, a bamboo support is tied to it.

One month or 14 months after planting the stock is pruned
near the summit, and six or eight months after it is cut off almost
down to the point of the graft.

The three layers of cowdung ashes are applied to prevent the
roots being attacked by white-ants, ete.

Mr. Jagannath Damajee, an expert in planting mango grafts
for he has established over 2,000 plants successfully in Thana
informs me that when the plants are 3 to 5 years old, a layer of
salt, about an inch or two deep, should be placed round the stem,
commencing at a radius of about 1} feet from it—to further
protect the plants from insects’ attacks.

He forms mounds of earth round the stems during the rains
at tblils age of the plants and removes them (the mounds) in the hot
weather,

G. M. R

Attacks of Hyblea puera on Teak Trees.

Under this titlea note by Mr. L. S, Osmaston appeared in the
October Number of the Indian Forester on the subject of the defo-
liation of teak seedings in a forest nursery near Poona.

In an Editorial note the name of the moth is given, and I
wish to point out that there is a discrepancy between the descrip-
tion of the habits of the defoliating larva as described by Mr.
Osmaston and the identification of the moth as determined by Mr.
W. H. Peal of the Indian Museum.
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Mr. Osmaston states, * Pupation is carried out in the rolled-
up end or edge of a teak leaf.” The moths sent by Mr. Osmaston
bave been determined by Mr. Peal as Hybleea puera, Cram. Now
Hyblawa puera is a noctuid moth and its larva pupates in quite a
different manner, When full fed, it lets itself down from the
leaves of the teak by silken threads and pupates on the ground.
The pupa is formed in a flimsy cocoon which is often attached to
dead leaves on the ground. It never pupates in the rolled-up
edges of the teak leaves. It follows that the larva observed by
Mr. Osmaston cannot have changed into the moths sent by him for
identification. The discrepancy is, however, I think, easily ex-
plainable, when it is remembered that a noctuid larva is fond of
concealing himself during the day, coming out to feed at
night.

& In both Burma aund Berar, it has been noticed that Hyblea
puera works in couples, so to speak, and is almost invariably
accompanied by a small moth, named Paliga damastesalis, belong-
ing to the family Pyralide, the habits of whose larva are iden-
tical with that described by Mr. Osmaston. His description of
the colour of the caterpillar, as far as it goes (he makes mention of
no markings which makes comparison difficult) varies, but I am
of opinion that it will not improbably prove to be Paliga damas-
tesalis. The larva of this insect (see ¢ Injurious Insects,” page 120)
changes to the pupal state within the rolled-up leaf or edge of a
leaf, this stage lasting 8 to 11 days. Its length is about half inch to
one inch long. This tallies with Mr. Osmaston. But the colouring
of the Burma insect, as given by Colonel Bingham, Conservator of
Forests, is as follows :—

“Colour pale, sap green: two lines of purplish spots along
middle of back, head yellow, a few pale erect hairs scattered over
each segment. Larva strips teak of all foliage.”

The larva in its different stages of moulting before it becomes
full-grown, would of course vary in colour. The moth, however, is
a pearly white insect, with numerous tiny red spots and cross-
bands on its wings. It is figured on page 120 of my hook, and
perhaps Mr. Osmaston would kindly let us know whether it was
noticed on the wing in the nursery. The insect is known as the
¢ Teak leaf-roller.”

I have described in ¢ Injurious Insects ” what we at present
know of the life-histories of these two pests. We have vet to find
out definitely :

(1) The number of broods each has in the year. It would
appear to be two, but the point has not as yet, I think, been
finally settled by close observation.

(2) The stage of their metamorphosis in which the insects
pass through the winter, and where. This is important, as it
determines to a certain extent the steps to be taken to counteract
their attack,
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Mr. Osmaston asks for any methods to prevent the latter.
I would recommend the following for trial in a nursery if possible,
but it will not improbably be found that the insects will be more
easily dealt with in the winter stage when we have discovered where
it is passed.

For Hyblea puera.—We know the insect has at least two
broods in the year. When the larve have left the leaves and
dropped to the ground and pupated there amongst the fallen
leaves, collect them off the nursery-beds and burn them. Numbers
of moths who would later on appear and lay eggs will thus be got
rid of, and at the same time the danger of an accidental fire
running through the young teak plants will be obviated.

For Paliga damastesalis.—The larva pupates in the ends of
the rolled-up teak leaves. Go over your plants and snip off the
rolled-up ends of the leaves and burn them. The work can be
done by the nursery malis and would not entail extra expense or
very littfe, and it will minimise the danger from the second brood,
which will appear later on in the year.

E. P. STEBBING.

The Origin of Forest Flires.

It is so often stated that forest fires are generally the result of
accident or arise from natural causes that it may be of interest
to mention two experiences which befell me during last fire
season in a district where ¢ accidental” fires are an every-day
occurrence.

On the first occasion I was returning from my morning
inspection of a forest, which was everywhere as dry as tinder, when
I observed a small column of smoke arising at the side of the path,
8 little way ahead of me. On going up to see what it meant, I
found a small pile of cowdung surrounded by a heap of dry grass.
Still closer investigation revealed that some dry dung had been
get well alight and covered over with fresh dung which would
keep up a smouldering fire for some time before blazing up and
setting fire to the surrounding pile of dry grass. ’

On the other occasion I found a piece of thoroughly dry fibre
rope, about 5 feet in length, lighted at one end and burning away
slowly ; the other end of the rope was stuck in a heap of dry
leaves and grass. : :

Both expedients appeared to me admirably suited to causing
“accidental ” fires and to giving the ignorant originator ample time
to make himself scarce before the fire became visible.

) nat{z lnla,\;e now ceased to believe in fires, ‘‘accidental” or
ral,

M. R. RY.



BURMESE RUBBER-YIELDING PLANTS, 75

- 11I.-OFFICIAL ' PAPERS AND INTELLIGENCE.

Burmese Rubber-yielding Plants.

The following table of rubber-yielding plants found in Burma
has been prepared by Mr. F. B. Manson, (onservator of Forests,
It should be found useful as a table of reference. Very little is
known regarding the commercial value of the produce obtained
from many of the plants; but the collection of latex of various
kinds has been taken in hand and will be sent to Professor

Dunstan for analysis.




No.

Botanical name in * Flora
of British India ” aud in
Kurz's * Forest Flora of

Burmese or English

Habitat,

Degree of frequency.

Value of the produce as far as known,

name. References, &c.
British Burma.”
Sapotacee,

To the Sapotacce belong trees with milky
juice. (Kwrz II., 116). Gutta-percha is
produced by Sapotaceous plants princi-
pally.

Chrysophyllum Roxbur- | Thankya, Than- | Tropical forests of Pegu... | Rather rare «.. | Not known. Trial suggested by Dr. Prain
ghii, G. Don, gya. (The star in his letter No. 95M., dated 13th March
apple. 1899,
Sideroxylon grandifolium, Taev[-)thg-pwot, Martaban hills between | Not stated . Ditto ditto
Wall., Thuttabat, Taw- | Bilin and Sittang rivers.
thabut.
Sideroxylon ferrugincum, vesese Malay Peninsula, Mergui | Do. Ditto ditto
Hk. and Arn, (Syn.— to Bingapore,
attennatum, 4. DC.)
Sideroxylon tomentosum, | Thitcho ... |In the dry eng forests of | Not unfrequent .. Ditto ditto
Roxb. Prome district.
Pegu, Irrawaddy Zone ... | Rare. '
Achras Sapota, Linn ... | Twot-ta-pat, Tut- | Cultivated in Rangoon | Frequent v.. | The Australian gutta is the produce of A,
da-bat, Thutta- | Tavoyand other stations australis. ** Le Caoutchouc et la gutta-~
pat. (See Fl. Br. Ind., 534.)

Dichopsis polyantha,
Benth. (Syn. 1sonandra
polyantha, A%.)

Dichopis obovata, Clarke.
(Syn. Isonandra obo-
vata, A:)

osccee

Koladyne district, Arrakan

Tropical forests of Tenas-
serim, Moulmein, Dr,
Falconer,

Rather rare .

Said to occur in
considerable
numbers,

92
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Parameria  glandulifera, Martakan on the borders
Benth. of tidal forests (Kurz).
In the Mintha forest of
South Tenasserim (Mr.
W. A. Hearscy in diary
of 29tk Maro: 1899.)

No. 16 above.

Not unfrequent ...

Very plentiful ..

magnifique, le
un
Le
E.

fournit en
I'cxcellente
tla gutta-

leaves and

either from
stem into short
asin filled with
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Chonemorpha macrophy!-
In, G.Don. (Syn. Echites
macrophylla, Rozb.)

Asclepiadees.
Calotropis giguntea, R.
Br.

Calotropis procera, R,
Br,

Mayopin, Mayo ..

Ditto

Moist forests throughout
India to * * * Malacca
(F!. Br. Ind.) In the
tropical forests along
streams of the Anda.
mans (Kurz For. Fl,)

Agrarian lands, especially
fallow fields, and along
river banks of Prome
and Pegu, Upper Tenas-
serim ; also cultivated
for medicinal purposes.

In waste places, agrarian
lands and river banks
all over Ava and Prome
districts.

Common

Frequent

Frequent

Ditto

e

R
1899.

According to the Rev. Mr. Parish, this
yields a considerable quantity of caout-
chouc [ (Dr. Mason's Burma and its
People, page 52!

60, and 1. 76, pay

The Chonemorpha
native of India
It was raised fro
the Royal Botani
1884. The stem
fiuid, which Mr, (
sort of caoutchou
Ppage 186.)

Caoutchouc of inferior quality [Kurz For,
Fl. IT, 195. Sce also Dict. Eeon. Prod.
D. 387, Nv. 4.] In Borneo and in India,
caoutchouc is said to be derived from this
plan’t. [ Le ag}outc?wc ct2 I4a %wgtta-.

ercha’” par E. Chapel,pages 274 and 288,

[gtec Dict{mb‘can. Prod. ﬁ 387 ANo. b.)
This plant has been naturalized in Ven-
ezuela and is there valued for its rubber,
“ Elle donne un bon caoutcliouc”; also

RINVTId ONIQTIIX-HAIGNH ISTARING:
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Botanical name in ** Flora
of British India” and in

Burmese or English

Habitat.

Value of the produce, as far as known,

Kurz's “Forest Flora name. Degree of frequency References, &c.
of British Burma.” : : :
found in Benegal and the French Sone
dan. [* Le Caoutchouc ot la Gutta-
rercha, par E. Chapel, page 159 et
page 181.1
Cynanchum ovalifolium, | ... Penang, Malacca -
Wight.
Euphorbiacee,
Heven brasiliensis, AMill. | Para rubber Brazil and Bolivia .. | Successfully ealti-

Arg. There are many
othee species of Hevea,
eg., H. discolor, H.
membranacea, H. pauci.
flora, H. Benthamiana,
H. lutea, H. rigidifolia,
H. apiculata, &c.

vated and natur-
alised at Mergui
and Tavoy,

88
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In Upper Burma whole

forests of this species

exist in the

Hookhoom

- Kurz., See

the Hnllv(ong

Upper Nam-

by g}ar. H.N.

Assistant

Conservator of Forests,

Burma, 1896, and the

previous report by Mr.
O’Bryen in 1892

64, 87 and 73) contains several valua-
tions of Assam and Rangoon rubber, too
long to quote here. The present market
value in Rangoon in from Rs.645 to
Rs.725 per 100 viss (10th J uly 1899),
In London Fair to good and clean 2s. 9d.
to 3s. 2d. per Ib. Common to fair, 1s. to
2x. 44 per 1b,

The Kew Bulletin of November 1898, page
317, quoting the Indiun Forester, gives
particulars of, “ The olilest India-rubber
plantation in the world,” of this species,
in the Province of Kranong in the west
of Java,

It is eaid that the net yield per acre per
annum during 23 years from 1872 till
1895 (1875 printed by mistuke) amount-
ed to £1 125, 10d.

At Mergui 1 was informed by the Customs
clerk that tarapoza is the Malay name of
a tree yielding'a most valuable rubber,
and that the tree also grows in Tenasse-
rim.

Extract from the diary of the Divisional
Forest Officer, Tavoy, for the week ending
the 5th June 1899.

» . * “Baw some dried Ficus
elastica leaves collected at Ranaung ; was
informed that these sell for 4 to 5 dollars
a pikul at Penang, A pikul is 13341bs,
Large quantities of India-rubber is still
manufactured at Bokpyin, but it is mix-
ed with gutta. The Chinaman buys it
at Rs.2-14-0 per viss and sells it at Singa-
pore at Rs.5 to Rs.7 per viss. Have
written to the Deputy Commissioner to

‘SLNVId  ONIQIBIA-¥A49904 ASANYOL |
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Spike, a now Sandal Disease.

Mr. C. D’Arcy McCarthy, LF.S., Deputy Couservator of
Forests, Coorg, draws attention to a new disease, which he has
discovered doing much damage to sandal. Mr. McCarthy writes
as follows :— .

“ It is also noticeable that ¢spike’ has spread in an alarm-
ing manner. A short time ago the damage being done round
Fraserpet by this disease, was pointed out to the Acting Commis-
sioner, Mr. Couchman, who was struck by the unfavourable prospect
for sandal in the neighbourhood. At present it is confined to the
lantana area, and it is remarkable that trees in hedges or sur-
rounded by lantana and brushwood suffer the most, whilst isolated
plants are seldom attacked. Specimens were collected and de-
spatched to Dr. A. Lehmann of the Mysore Service, with whom 1.
had an interview at Bangalore, with as full an account as possible
of the appearance and progress of the disease. Dr. Lehmann
replied, that from a cursory inspection ¢spike’ is undoubtedly
a disease, but whether bactereological or fungoid in its origin, he
woull attempt to ascertain at more closer examination. His
further opinion is awaited, and I have to gratefully acknowledge
the great interest Dr. Lehmann is taking in the subject.”

[We hope Mr. McCarthy will give our readers more information regarding
this disease.—HON. Ep.]

IV.-.REVIEWS.

Coylon Forest Administration Report for 1899.

The report for the year 1899 shows forest administration in
Ceylon to be still in a very backward condition. Settlement and
demarcation are very far from complete, no surveys have yet
been made of most of the reserves, and no working-plans have
been prepared.

During the year the area of ¢ reserved forests” rose from
160 to 201 square miles. The area of proposed reserves likewise
received considerable additions, but the details caunot be ascer-
tained from Form 1, owing to its being incorrectly prepared. The
total area which may eventually come within the scope of the
Departinent would appear to stand as follows, though it is diffi-
cult to arrive at any correct understanding of the figures given in
the report :—

Square Miles,

I.—Reserved Forests see 20133
I1.—Proposed Reserves s w2739 82
I11.—Other Forests . we  6,30676

Total e 9,33;
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A very considerable amount of demarcation work was done
during the year; but it appears that in many localities demarca-
tion is preceding the topographical survey of the Provinces, and
in consequence the demarcation isfound to be incorrect when the
survey is made, and it has to be re-done.

There are no working-plans. An attempt was made to
introduce some sort of system into the annual fellings by marking
for sale all exploitable trees over an area of one-fortieth of the
area containing valuable forest. Even this makeshift, however,
was a failure “ owing partly to the smallness of the establishment
available for stamping trees, and partly to want of purchasers in
places where trees were stamped.” Enumeration surveys were
made over an area of 8,462 acres, and several new sample plots
were selected and measured in order to determine the rate of
growth of some of the principal species. But the neglect during
the year of the sample plots selected in former years is to be
deplored.

No systematic fire-protection appears to have been attempted,
though mention is made of cousiderable damage having been
caused by fires to teak and other plantations. In Ceylon fire-pro-
tection ought not to be a difficult matter, and if it is thought
desirable to grow artificial teak, it is most assuredly desirable to
incur some expense in protecting the plantations from fire.

Natural reproduction in Ceylon is generally good, and little
artificial reproduction is necessary. Various experiments were
made with Grevillea, several sorts of Eucalyptus, and with Para
rubber. The latter has generally done well, though no mention 18
made of any attempt at tapping.

The work done on communications was unimportant, consist-
ing chiefly of repairs to existing export tracks. Nor was much
done under the head of “Buildings.” The Ceylon Government
apparently does not wish to encourage luxuriousness among its
Forest Officers, and seems to consider any shanty good enough for
them to live in—a fatal policy is an unhealthy climate. Mr.
Broun's remarks on the subject are worth quoting. He writes :—
“The only head-quarters Bungalow provided for Assistant Con-
servalors this year is one at Hambantota, where the old Court-
house was converted by the Public Works Department into 8
residence for the Assistant Conservator. Applications to buil
houses at Kurunegala, Vavuniya, and Trincomalee were refused by
Government, and Assistant Conservators have to pay high rents
for houses in places where much better-paid officials in other
services have houses provided for them at a moderate rent. At
Vavuniya, where there were absolutely no houses to let, the Assist-
ant Conservator was provided with one of the Clerks’ quarters
such as clerks pay for from Rs.4 to Rs.5 per mensem as reut.
so-called improvement was provided in the shape of a room wit
mud-walls 3 feet high and a cadjan roof. The house is small with
jow walls, ill-ventilated, unprovided with bath-rooms and stable$,
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and in my opinion altogether unsuited for a European to live in,
especially in a climate like Vavuniya’s, where the sun strikes with
great force.” .

Altogether the report is a disappointing one, and shows that
lack of appreciation and encouragement is having a very palpable
effect on the work of the Department. At the same time in quoting
the Conservator's introductory remarks to his report, we are glad
to be able to concur in the opinion that steps are at length
apparently being taken to place forest conservancy in Ceylon on a
more satisfactory footing. * During the year under report,” writes
Mr. Broun, ¢ tke Department has made a new start and a vigorous
one. The proposals of the Forest Re-organization Committee
having been approved of by Government, no time was lost in carry-
ing them into effect. Fellings, instead of being made, as hitherto,
here, there, and everywhere, were concentrated in specified locali-
ties according to market centres, trees were stamped for sale, and
enumerations of growing stock were made to ascertain the potential
capabilities of our forests. At the same time, demarcation lines
were cut round proclaimed reserves, 10 feet broad, round other
forests 6 feet broad and compartment lines were cleared, the total
length of lines cleared and re-opened aggregating to about 1,084
miles. Notwithstanding the expenditure on these works, the
surplus revenue of the Department increased very considerably, as
can be seen by reference to Chapter V., and, generally speaking,
the Department can congratulate itself on the progress made.”

The Federated Malay States. *

During last rains the present Inspector-General to the
Government of India, Mr. H. C. Hill, L.LF.S.,, made a very in-
teresting tour in the above States, and has written a Report
thereon. It appenrs that these States differ radically from India
by the fact, that about }4ths of the whole area is unalienated forest
or jungle. Consequently there is ample scope for any reasonable
amount of reservations. It is recommended that the whole of these
lands, whether reserved or unreserved, should be managed as
forest and kept distinct from land revenue till such time as it
may be expedient to alienate those portions not required for
permanent reserves. There are no rights, unless, perhaps, those of
way and water, and of fruit-collection. The land enactment of 1897
requires that the land shall be reserved for some public purpose,
and provides that forest conservancy is a public purpose. The
first thing necessary is therefore a Forest Law, and the Inspector-
General recommends the enactment of one on the lines of the
Upper Burma Regulation which is very like the Indian Act, but

*Report on the present system of Forest Administration in the federated
Malay States, with suggestions for the future management of the forests of those
States, by I, C. Hill, Consercator of Forests, Her Majesty’s Indian Forest
Sercice, Printed.ut the Selangor Government Printing Office, 1900,
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might be curtailed in some directions not specified. Only those
areas which proper esamination shows to be suitable for perma-
nent forests should be reserved, otherwise there will subsequently
be wholesale revisions and no finality. In the remaining un-
reserved forests the better kinds of trees should be protected. The
following considerations are set forth as governing the question of
reservation :—

() Certain hill-lands must be reserved irrespective of the
kind or quality of forest on them, so that they may
not be denuded by shifting cultivation or rainfall, &ec.

(b)) The mangrove swamps are immense and of great
importance, but they are being worked up to or
beyond their legitimate yield.

(¢) Gutta-percha trees are a very important reason for
reserving.

(d) Areas containing other valuable trees (7.e., ordinary
forest), perhaps, even now over-worked, must be
reserved.

In the unreserved forests, the following trees are suggested
as royal trees :—

Taban ees  Palaguium all species (gutta),

Rambong F'irus elastica (rubber).

Chengal and Penak Balanocarpus, all species,

Merban we Afzelia palembunica.

Damara laut vee  Shorea utilss.

Kulim we  Scorodocarpus borneensis,

Merantt Shorea and Iopea, all species.
Possibly also the followmg t—

Balan we LParinarium oblongifolivm,

Tembusu oo Fagrea fragrans.

Tampinis vee  Sleetia sideroxylon.

Petaling «. Ochanostachys amentacea,

The mangrove (bakan) forests contain principally :—
Bakan hitam we RRhizophora conjugata.

Blukap we I mucronata,

Bakan puteh we  Bruguieria caryophylloides,

Tumu o B.gymnorhiza.

Lenggadai we B parcifiora,

Tengah ee Ceriops candolleana.

Nirch «. Carapa moluccensis and obovata.

Perpat we  Sonneratia acida.

Api-api Lumnitzera coccinea and Avicennia officiralis.

Except the last, they all yield excellent fuel, some of them
are good for fishing btakes and house-building.

The present outturn of mangrove is somewhat as follows :—

Perak oo 640,000 piculs = 16,000,000 billets,
Selangor s 268,000 w = 6,700,000 ”

The treatment proposed for these mangrove forests is that of
high forest exploitable at twenty years. Mangrove has been
called a slow-growing species, but it appears capable of producing
serviceable firewood at 7 to 15 years of age. There will thus be 20
coupes, in which the whole crop, except 10 to 15 seed-bearers, will
be cut as a seed-felling; these seed-bearers being cut four or five
years later, or whenever a dense young crop of seedlings may be
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established. It is also proposed that the fellings shall proceed by
alternate coupes on the ground.

The treatment of the gutta-percha forests cannot be definitely
prescribed for want of sufficient knowledge. At present the
natives simply cut down and destroy the trees. It is proposed to
divide each working circle into from 5 to 10 blocks, so that oper-
ations come round every five to ten years. At each visit an improve-
ment felling is to be made by freeing the crowns of all Palaquium
trees so as to place them in the best possible conditions of growth.
Bleeding the trees is to be tried in place of felling them, experi-
ment being made with different styles of bleeding at different
seasons. If no satisfactory system is evolved, then it may be
necessary to coppice them. The existing system is so pernicious,
that it is rare to find a gutta tree of more than 1} feet girth.

The general protection of the forests is not a difficult matter,
since forest fires do not occur and cattle are few. But the protec-
tion of gutta trees has hitherto failed entirely. It is very diffi-
cult to get about the forests, for there are few roads, no reliable
transport, and little labour available. The indigenous tribes and
parties of seasonal immigrants, Dyaks from Borneo have it, there-
fore, all their own way. Prohibitions are of no effect as they can-
not be enforced. It is mow proposed to constitute reserves, to
collect by Government agency, and to prohibit absolutely all
other sale or export. The introduction of teak or other exotics
is not advised. Thisis the home of gutta, which is limited to a
zone of 6 degrees from the equator, and ascends to 2,500 feet.
The indigenous trees reproduce themselves plentifully by seed,
but Palaguium seedlings are not so common, owing to the havoc
played with the trees. It will be advisable to obtain all the young
plants and seed possible, and plant up from the forest or from
nurseries on a large scale, so thatall suitable areas may carry fairly
dense crops of Palagquium instead of scattered trees. Good gutta
is worth 500 dollars a picul (1334lbs.) at Singapore. There are
several species of Palaquium (Sapotacee) yielding different
quantities and qualities of gutta in different localities, but little
definite is known either about them or about some other genera
which yield inferior gutta worth perhaps 150 dollars per picul. All
should therefore be propagated wherever found, until sufficient pre-
cise knowledge is obtained. Para rubber (Hevea braziliensis) grows
freely, but as it has been taken up by private enterprise, there is no
reason for Government entering into competition with the planters.

At present the export of Chengal timber is prohibited in Perak,
and exports of timber generally are discouraged by duties, even on
mangrove, The Iuspector-General recommends the abolition of
these duties and the development of the trade, but considering
the actual admitted over-working of mangrove and other accessible
forests, the recommendation appears decidedly premature. When
the opening up of the country by means of roads, and the safe-
guarding of the forests from abusive cutting have been fully
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provided for, it will be time enough to think of encouraging trade
in a surplus supply which does not at present appear to be pro-
perly available. Chengul is the best wood for sleepers, but jarrah
is being imported into Perak and Selangor, which fact of itself
ought to militate against the idea of present exports abroad.
There is a great deal too much encouragement of trade elsewhere.
The Cape and Australia have both ruined their forests by trade-greed
.and even in Burma, the Bombay-Burma Corporation’s lease is not
an unmixed blessing to the country. Comparatively recently
they showed themselves powerful enough to escape paying an
adequate penalty for certain malpractices which caused public
discussion at the time. It was rumoured that the Corporation had
a very handsome surplus in hand from those proceedings after
paying the penalty, but the true figures have probably not been
published. It is notorious that all leases and permit systems
result in ruin to the forests to a greater or less extent, and it is to
be hoped that the Malay States will insist on proper working-
plans being drawn up before allowing any system of authorised
loot. At present the forests are worked on a system of royalty by
means of licenses issued to the cutters at a fixed rate per man per
month, which naturally leads to waste. The Inspector-General
recommends that the Jicenses, instead of being per month, should
specify the kind and quantity of timber which they cover, with a
minimum girth of 6 feet. There is a lavish use of iron in the
States, the telegraph posts, bridge railings, &c., being all of iron,
even when running through miles of excellent forest. This is due
partly to an unwarranted prejudice against local timbers, and
partly to the scarcity and high price of labour for forest work, the
tin mines taking up most of the available labour at good pay, but
neither of these reasons ought to prevent local timber being avail-
able at fair prices. Miners appear at present (though not always
in the past) to be allowed to help themselves gratis. The States
are warned that this practice, if continued, may develop into
prescriptive rights of a burdensome nature and quite unnecessarily
80, as the mines can well afford to pay.

The Inspector-General recommends the organisation of a
properly-trained Forest Department, including Dehra Dun rangers
of European or Malay extraction and officers deputed from Burma
for periods of three years, the whole to be under the District (fficer
as in India. In a country free from burdensome grazing privileges,
and nothing but a little shifting cultivation and few wood rights, it
ought surely to be possible for Government to run its Forest
Department through the proper head thereof. The continual
interference of District Officers can only result in endless corre-
spondence and friction, while the encouragement of continual
appeals from Peter to Paul is subversive of all respect for the
Forest Administration as a whole.

The report is accompanied by a series of excellent maps.

G.
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Forest Administration in the Punjab for 1899-1900.

At the close of the year, the area under the control of the’

Forest Department was 7,615 square miles classified as follows :—
Square Miles, '

Reserved Forests .. - 2,801
Protected do, - 2,605
Unclassed do. e 2,119

———

Total .. 7,615

This shows an increase of 131 square miles on the previous
year, mainly accounted for by the transfer in Multan district of over
a million acres of rakhs from civil to forest administration, the
area mnow being included in Unclassed Forests. As the Depart-
ment is said to be very much under-manned in the Punjab, it will
not be easy to do much with these new areus, unless both the
controlling and the executive staff are augmented.

No fresh working-plans were taken in hand in any Division
during the year; but the Punjab has already got working-plans
in force for nearly 70 per cent. of its reserved and protected forests,
and in this respect it compares most favourably with any other
Province or Presidency. The want of progress during the year is
attributed to the absence of a special Working Plans Branch due
to the short-handedness of the Department. Indeed, this fact
makes itself severely felt in all the transactions of the Depart-
ment.

Asregards existing working-plans, as a rule, the prescriptions
were carried out, but the fellings at Changa-Manga have once
more fallen into arrears, owing to slackness in the demand for
fuel.

The prescriptions of the working-plans were mostly carried
out by means of selection, improvement and coppice fellings; but
there was also a very considerable amount of unregulated fellings,
carried out mainly in order to meet therequirements of right-
holders and free-grantees. That those requirements are no negli-
gible quantity in the Punjab may be surmised from the fact that,
in the Bashahr Division alone, right-holders and free-grantees
during the year removed 184 deodar trees, 199 deodar poles, 2,820
blue-pine trees, 20,423 blue-pine poles, 215 trees and 1,998 poles of
mixed species, and these figures again show a decrease of 69,140 on
the amount removed during the previous year.

During the year there was a very considerable increase in the
amount of produce transported by water and the operations appear
to have been effected without that friction with the Canal authorities
which was an unpleasant feature of the previous year's work. Im
the Simla Division, 35,000 cubic feet of sil were rafted down to
Delhi, realising 4 annas a maund ; but the transaction was finan-
cially a failure, as the expenses exceeded the receipts by Rs.177-1-0.
It appears that Delhi can mever be a very profitable source of
consumption of fuel from the Simla Division, and as the rafting can
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only be conducted under great difficulties, it does not appear worth
while continuing the experiment.

In the case of the Changa-Manga plantations much of the
work of extraction was done during the year under report by
means of carts, as owing to the prevailing scarcity, labour was both
plentiful and cheap. The cost of carriage by cart of 100 cubic feet
solid per mile was Re.0-2-9, while the cost by tramway was as
much as Re.0-12-2, At first sight it would appear advisable to
abandon the tramway, but at Changa-Manga it is frequently impos-
sible to obtain carts and labour, and without the tramway the
whole of the produce could not be extracted.

Owing to the prevalence of famine many of the closed forests
were thrown open to grazing, and doubtless this step was the means
of diminishing the mortality among cattle. In the matter of
removal of grass and grazing by right-holders, the Punjab seems
to have been very heavily burdened at the time of settlement.
For instance, during the year right-holders are estimated to have
enjoyed free-grazing and removal of grass to the value of
Rs.2,96,705. The settlement of rights has been very differently
treated in different parts of India. In the case of the Punjab, the
preparations of working-plans and the systematic working of the
forests have been rendered matters of considerable difficulty owing
to the admission of those grazing and timber rights when settle-
ment was in progress, Iu other parts of India, the Madras Presi-
dency, for instance, no such rights were recognized. Many were
claimed, but it was always held that the land had been in the
possession of Government and no right had accrued, although
Government had made no objection to the enjoyment of free-
grazing and removal of timber. As a result of this procedure
settlement was greatly simplified and the preparation of working-
plans will not be hampered by the necessity of considering the
admitted rights.

The prevalence of famine has the customary effect of dimi-
nishing the damage done by fires. This is not the first occasion
on which it has been observed that in times of scarcity and
drought the villagers are averse to burning the little old grass that
is left to them in the absence of any prospect of young grass
springing up, and no better proof than this could be wanted that
the majority of forest fires are the result of incendiarism. In the
present instance the number of fires fell from 311 to 227 and the
percentage burnt was only 02 as compared with 07 in the pre-
vious year. The total area burnt was 14,466 acres against 31,859
in 1898-99. Scarcity likewise had its effect on the number of
forest offences which rose from 3,267 to 4,427 in spite of the fact
that no notice was taken in the case of minor offences when the
culprits were manifestly in want.

Much attention was given to experiments mainly with pines:
but the results were frequently unsatisfactory owing to the drought.
Moreover, * although the experiments were in most cases
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conducted with care and at a considerable outlay, yet the ontcome
of the attempts is so disappointing, that one may venture to
question the utility of such experiments apart from their sesthe-
tic value ; for even if any of these pines should establish themselves,
the produce would not be utilizable to any extent, seeing that only
a very small fraction of the indigenous pine already growing in
the forests can be sold.”

The experiment in utilising Chil pine resin has been continued
on an extended scale. New buildings were erected and fresh
plant put up capable of dealing with a very large quantity of
resin. As much as 3,108 maunds of resin were obtained from
60,5C0 blazes, and it is estimated that 100 maunds of resin will
yield 170 gallons of turpentine and 70 maunds of colophony. The
turpentine, it is hoped, will be taken by the Railway and the colo-
phony is in great demand for bangle-making. It is expected that
a profit of Rs.2-8 will be realised on each maund of resin treated.
So far the experiment has met with much suceess and is very
creditable to the Department, but it is hoped that those concerned
will not lose sight of the fact that the duty of the Department
will be fully performed when the success of the experiment has
been thoroughly demonstrated. This having been effected, the
manufacture should be left to private enterprise.

The Conservator predicted in last year’s report that the
Forest revenue in the Punjab had reached its zenith and would
henceforth decline; but it will be observed that during the present
year, in spite of famine, the gross revenue reached Rs.14,05,538 or
only Rs.40,000 less than the previous year. The surplus of
Rs.2,05,079 is less than that of last year by Rs.2,40,000, but this
is solely due to an extraordinary payment of 2 lakhs to the Raja of
Chamba and to the opening of reserves to free-grazing.

The Department is to be congratulated on a most successful
year’s work.

Les Forets,

A NEw FRENCH FoRESTRY TEXT-BOOK.

Les Foréts, traité pratique de sylviculture, par L. Boppe et Ant.
Jolyet, In 12, 488 p. avec 95 photogravures intercalies dans
le texte. Paris, Lib. J.-B. Baulliére et fils; Priz, 8 francs.

The following review of this important new work en Sylvi-
culture is translated from the Revue des Eaux et Foréts :—

. %M. M. Boppe and Jolyet have published a book bearing the
title, ¢ Forests, a Practical Treatise on Sylviculture.’

“Having been repeatedly urged from all sides,” writes Mr.
Boppe, “ to publish the course of lectures, which I have so long
delivered at the National Forestry School, I have deemed it my duty
to render the volume as practical as possible, with the object of
bringing it within the scope of every one connected with forests,
both private owners and State officials. To aid me in this task,
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I have had the good fortune to receive the co-operation of M.
I’ Inspecteur Adjoint, Antoine Jolyet, a most devoted co-adjutor,
whose erudition has brought me up to date on all matters relating
to the natural sciences. The text has, wherever necessary, been
amplified by the introduction of illustrations of forest scenes.”

It was, indeed, a bappy inspiration that led our late Director
of the Forest School to issue a resumé of his lectures in the form of
a book, available to all : and, we can but hope that this is not to be
his last venture in this line. A perusal of his work leaves one
with the desire to read much more from his pen.

The present text-hook passes the following eight subjects
under review in as many chapters, illustrated by 95 photo-
gravures :—

The tree.

The species.

The crop.

The forest.

The treatment of forests in general.

The different sylvicultural systems.
Exploitation and protection of forests.
Artificial creation and regeneration of forests.

The book in fact is a compendium of sylviculture, in which
well-known facts are set forth in an instructive manner, and from
many different points of view even though there may be nothing
altogether new. Indeed, the authors are careful to support their
conclusion by reference to accepted facts. On this account the
arguments set forth appear to be most conclusive, although, as a
matter of fact, many of the theories may be open to discussion.
There is no one who will not profit by a study of the work, and
many will find particular subjects to give them more than a
passing interest.

As far as French forestry is concerned, a new study has been
introduced in a chapter on the protection of forests, though it isa
subject on which great stress is laid in Germany and a large
literature has sprung up around it. Thus, the action of man,
attacks of insects and other animals, attacks of parasitic or epiphytic
plants, damage caused by climatic influences occupy 64 pages of
the book, and are full of interest. Moreover, the perusal of these
pages leads one to the inevitable conclusion, that the wisest course
to pursue is to interfere as little as possible, never pruning, or
draining ; but closing to grazing and to the collection of dead
leaves ; without breeding game, or destroying birds; but leaving
all natural woods untouched. In fact, it is exactly what is under-
stood in France by the conservation of forests, when the word is
used in ite widest sense.

With the exception of a few passages in which we can but
recognize the original work of M. A. Jolyet, the co-author appears
to have confined himself to piecing together, re-arranging and serv-
ing up the work of his master. We shall look forward, no doubt,
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to seeing at some future date the whole work re-written by this
young author, accompanied by many new facts, derived from his
own observations, Meanwhile he has done his work well and has
taken much pains. He deserves all praise.”

The work has also been reviewed in Nature by Mr. W. R.
Fisher, I.F.8. (Retired), and Professor of Forestry at Cooper’s Hill.
Mr. Fisher’s article will be read with interest by Indian Foresters,
and is here reproduced in full.

“ Within the last ten years the course of instruction at Nancy
has been considerably modified. The school is attended by some
foreign students who, as well as a few occasional private French
students, are admitted without any regular Examination.
Formerly, students intended for service in the State and Com-
munal Forests of France, passed a preliminary Competitive
Examination in the subjects usually taught at a Lycée, including
Physics and Chemistry. A knowledge of Botany, Entomology
and Geology, however, was not required of them. These subjects
being taught ab inito at Nancy ; in those days the marks obtained
for Forestry unduly overshadowed those given for Natural History,
and only a few devoted naturalists were to be found among French
Forest Officers. Forestry teaching at Nancy also was much too
dogmatic and not sufficiently based on experimental results.

At present French Forest students, who are intended for the
service of the State, come from the Institut National Agronomique,
and must obtain a diploma there before being admitted to Nancy.
About 80 students enter the Institut Agronomigue annually, while
the number of State students at Nancy is limited to 12 per
annum, the last 12 men admitted to Nancy standing 1, 3, 6, 7, 9,
10, 15, 21, 24, 26, 39 and 48 at the Final Examination of the
Institut Agronomique. Nancy students thus at present possess a
congiderable knowledge of Agriculture and Experimental Natural
Science ; they also get pecuniary allowances from the State. So
that admission to the French Forest Service is open to a wide
field of French citizens and is not confined, as are some of our
own public departments, to a restricted class of men, who have
sufficient means to pay the high cost of training involved, this
restriction injuriously affecting the intellectual standard of the
departments.

Forestry teaching at Nancy has responded admirably to the
higher attainments of the present class of students, and it is a
real pleasure for one who studied there nearly thirty years ago to
note the excellence of this new text-book of Sylviculture.

In it a forest is described as a complex organic whole, com-
posed of a porous and friable humus soil, covered with dead
leaves and moss, wherever the shade is too great for vegetation
other than saprophytes; where, however, the mature crop of trees
has been thinned or cleared with a view to natural regeneration,
the soil is soon overgrown with grasses or other herbaceous plants,
as well as brambles, bushes and shrubs, which, together with the
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young plants of the valuable forest species, form a complex mass
from which saplings, poles and trees gradually emerge, and
compose a new crop either as coppice or high forest. This evolu-
tion of a new crop from an old one requires considerable skill on
the part of a Forester, and it is only by carefully observing and
following Nature that success is obtained. Each forest species
makes different demands on soil and climate, and requires in its
young state various degrees of protection against hostile meteoric
influences, injurious plants and animals.

In France, natural regeneration by seed or by coppice shoots,
is the chief means of reproducing a forest, and human interference
with the growing forces of Nature is reduced to a minimum. The
chief classes of French indigenous high forests, reproduced by
seed, consist of oak, beech or silver-fir ; maritime pine in Gascony ;
larch and spruce in the Alps, the latter also growing in the Jura
with beech and silver-fir ; Pinus sylvestris (for which our name
of Scotch pine is far too local, and as a substitute for which I would
suggest the name red pine) is indigenous in France only in
mountainous regions, but has been extensively planted on poor
sandy soils in the low lands. There are extensive coppices of
mixed underwood with oak and other standards and of holm oak
with Aleppo pine standards, in Provence. The holm oak (Quer-
cue tlex) prefers calcareous soils, and is replaced in the South of
France on siliceous soils by the two very valuable cork oaks
(Quercus suber and Q. occidentalis). The latter differing from
the former by its habitat near the Bay of Biscay, and by its taking
two years to mature its acorns. Both these oaks are usually
grown isolated in vineyards for their cork. Quercus Tozza is
restricted to the south-west of France, where extensive coppices
of it are grown for fuel. Hornbeam is abundant in the north-east,
chiefly in coppice-with-standards, its abundance in Epping Forest
probably dates from the time when England was connected by
land with the Continent. Other species of forest trees, such as
ash, alder, sweet chesnut, sycamore, willows, poplars, birch,
lime, elms, etc., are either confined to special soils over small
areas, or disseminated in forests of the principal species that have
been already mentioned. Maps are given in the text-book show-
ing the geographical distribution of the principal trees.

There is an excellent chapter on the nature of the forest soil,
and the necessity of preserving the dead leaves to form humus is
strongly insisted on. It has been proved by Grandeau and Henry,
two of the Nancy Professors, that besides serving as food for
earthworms and other organisms, the activity of which keeps the
soil porous, friable and superficially rich in nutritive mineral
matter, dead leaves fix atmospheric nitrogen to the extent of
12 to 20lbs. per acre annually. To deprive the forest of its dead
leaves is like robbing a farm of its dung.

The evolution of a crop of trees by natural regeneration
is well described, the account of coppice-with-standards being
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probably more complete than in any other text-book. The cultural
methods to be followed when once the new crop is established, are
also well explained and chiefly consist of cleanings and thinnings.
The authors are strongly opposed to the pruning of forest trees
and consider that drainage is very rarely required. Their remarks
on these points should be read.

Among sylvicultural systems yielding even-aged high forest
(futaie reguliéré), the clear-cutting system (procédé par coupe
unique), which is so extensively followed in parts of Germany for
crops of spruce or red pine, is employed in France only for Mari-
time and Aleppo pines. The cones of the pine trees adjoining a
clearing produce abundance of seed which at once stock the
ground, provided the felled material is rapidly removed, and the
seedlings of these trees are so vigorous and hardy against drought,
that they soon dominate the mass of bushes and weeds springing
up around them.

The system under which a mature crop is gradually removed
(procédé par coupe successive), termed by Dr. Schlich Shelter-
wood, Compartment system is that commonly employed in French
high forests. It gives admirable results in oak and beech woods,
but its application to silver-fir is not so successful, as silver-fir
grows better when the larger trees are surrounded by an irregular
undergrowth of beech and silver-fir.

The selection system (jardinage) similar to that employed
in the Chiltern Hills for beech, is much used in France for silver-
fir, chiefly in communal and private forests, and in State forests
in mountainous districts, where it affords the best protection
against denudation of the slopes.

About 70 pages of the book are devoted to an account of
possible injuries to the forest by men, animals, plants and meteoric
influences. This really constitutes the subject of Forest protec-
tion, and is usually dealt with apart from sylviculture in German
and English forestry text-books. One hundred and sixty pages
at the end of the book treats of artificial reproduction and resemble
the account of sowing and planting usually given in other good
sylvicultural works. This part of the book terminates with an
account of exotic trees, the introduction of which is not viewed in
France with nearly so much interest as with us, although the
subject is very judiciously treated with the present volume.

The book is profusely illustrated by reproductions of photo-
graphs chiefly taken by Nancy students during their summer
tour ; it forms a highly valuable contribution to forestry literature,
and is certainly the best account of French sylviculture that has
yet appeared. There is a good table of contents, but no index,
the omission of which is to be regretted.”
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V.-SHIKAR AND TRAVELS.

Ad.ventueT ;t—h & Bison.

I had often heard stories of people being charged by bison;
but as so many men say it has never happened to them, and that
really the bison is a most harmless creature, I thought the
stories were ¢ yarns"” ; but now I am wiser.

About a week ago, C.and I. started forth to try and slaya
bull, of which there are a goodly number in the forests which
I had to look after. I bad been after them a great many times,
but had only been able to get one, rather a poor one. Well, the
first day, we came up to a herd, and after a lot of crawling (and
this is not easy when you have to crawl with a double 8-bore,
weighing 18lbs,) managed to see that there was a good bull in
the herd. Here let me digress for a minute, to tell you that it
is easy enough to shoot a bison, but to get a good bull out of
a herd, requires an awful lot of stalking, as the confounded cows
and young bulls always promenade about and offer such easy shots,
at the same time getting right between you and the bull, Perbaps
he, being boss of the show, gives them instructions to do it!
Anyhow, it is very annoying of them, and in this particular
instance they carried out my lord’s orders to perfection, and C.,
whose shot it was, could not get more than a glimpse of him.
After about half-an-hour’s waiting, during which the cows—who
saw, or smelt, that something was wrong—kept walking about and
snorting at us: there was a loud snort and away they went. Well,
I fear that I am not getting on very well with my yarn, but I
am not used to “writing to the papers.” Suffice it to say, that
two people trudged most of that day without food or drink and
never saw the bison again. But next day made up for the
disappointment of the first.

We started off at some unearthly hour (about 3 a.m. I should
think), and when we got out to the swamp, which is a favourite
feeding-ground both of bison and elephants, we came on the tracks
of a solitary bull. It was my shot this time, and after a very
short track, one of the trusty jungle-men spotted master bison
lying down about 5 yards off. 1 went up to the place, but could
see mnothing, for those confounded Kurumbers (jungle-men) can
see in the dark, and while I was * fooling around,” up he got;
caught sight of a great black mountain rushing away across my
front ; he was 80 near (about 6 yards) that I could not resist the
temptation, and let drive. Snap-shooting when you have, the
above-named 8-bore, loaded with 12 drams of powder, is foolishness,
but by a lucky chance I hit the beast and knocked him over. In
a minute he got up and went off. We waited a bit to give him
time to die, as the track was covered with blood on both sides,
which made us think he was very badly hit, and then we cautious-
ly went after him, mounted on my shikar elephant, I in front
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and C. behind. After about half-a-mile we came to a place where
he had lain down, so making the Kurumbers walk behind the
elephant, we went on. I suddenly caught sight of an ear moving
behind a bush about 20 yards in front, and told the mahout to
stop the elephant, as I wanted to put in a shot where I calculated
his shoulder to be. One can't talk out loud to the elephant on
these occasions, so the makout touched him on the head. The
idiot of an elephant (and really wasn't he an idiot not to see the
bison, if I could see it ?) stopped and, imagining, I suppose, that
we wanted to get off, promptly sat down. This proceeding was
a bit too much for our friend the bison, who came charging out
like an express train straight for us. You bet, the elephant got
up sharp enough, and as soon as this operation was finished, I let
drive as best I could. No effect; the bison came on and went full
tilt into the elephant's forehead ; what with the smoke and the
elephant's swaying up and down, I could not see to shoot again
at once. The bison naturally recoiled somewhat (most people
would if they had charged an elephant), but he was not going to
be put off, and promptly closed again. This time I was able to
lean over the elephant’s head, and pour the contents of the second
barrel into the broad back of the bull. He subsided gracefully,
and then (and thank goodness it wasn’t sooner) the elephant
turned tail, and bolted. It was a nasty place with a lot of dead
bamboos sticking up, and one of these caught C. in the back
and knocked him off, rifle, hat, and all. I was too much occupied
with looking out for bamboos and trees, to pay much attention
to C,, but I knew he must have fallen rather nearer to the bull
than was nice. Well, we managed to stop the elephant, and I ran
back (nothing would induce the elephant to go back) expecting
to find the bull executing a war-dance on the top of C., but
luckily I found him and the Kurumbers ail safe and sound.
What was to be done now ? That was rather a ticklish question.
We could hear the bull lying groaning where he had fallen, but
I confess we both decidedly considered discretion the better part,
as the beast was lying in the middle of a lot of fallen bambhoos
and long grass, and if he had tackled us at close quarters—well,
we might be there now. However, he got up and moved slowly
off. We followed at a respectful distance, and though I saw him
again I could not get in a shot, and as it was getting pretty late,
we decided to leave him to himself for the night. Next day,
as we thought he must be dead, we sent the men to see, but far
from being dead, he charged them twice, they skidding up trees.

Next day I came up to him, but he bolted before I got a
shot, and it was only on the fourth day that I found him standing
in some thick jungle, and was able to kill him.

Poor beast, he must have had a bad time of it for those four
days, as he had eaten nothing and must have been in great pain,
and I was real glad, both for his own sake and mine, that I
managed to kill him.
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He was a very big bull, standing 5 feet 11 inches at the
ghoulder (measure an ordinary English bull and see what that
means), but he had not got a very big head. His horns measured 36
inches across the sweep, and were 19 inches round at the base. The
points were very much worn; he had Jost 3 teeth, and his hoofs
were almost worn down to the bone, so he must have been a
veteran, and no doubt a very grumpy old chap, too.

I am afraid I have spun this yarn out much longer than it
ought to have been, and if it is very dry reading, well, you need
not publish it.

Let me, however, give a small parting word of advice, and
that is, that anyone who is likely to get any bison shooting when
he comes oul here, should not use a pop-gun. I believe if I had
not had an 8-bore on this occasion, and that loaded with 12 drams
of powder, I should not be inflicting this interminable yarn on

the patience of your readers.
PHOREST DHOREY,
In the Cooper's Hill Magazine.

VI-EXTRACTS, NOTES AND QUERIES.
A Glimpse of Forestry in the Himalayas.

If one can picture to himself a country something like the
mountains of North Carolina, but with a forest growth more like
that of the Adirondacks, and then place a glorious range of giant
snow-peaks in the background, one can form a very good idea of
the Himalayan foothills; at least of that part known as the
¢ Jaunsar ” * Division of the Dehra-Dun Conservancy, to which this
very brief and rough account refers.

Strip the southern slopes of all tree growth, and the picture
is still better ; when the monsoon breaks in June of each year, the
snows are quickly melted away, and the soil is left at once to the
mercies of an Indian sun, which has remarkable powers of drying
what little earth the snows and floods have left. The northeriy
slopes, however, are fairly well covered with conifers and broad-
leaf species, both in pure and mixed woods, the trees running up
to ten and twelve thousand feet in altitude.

Above and beyond the tree line lie the grand old snows, those
snows from which the sacred rivers—Ganges, Jumna and Indus
spring, in whose waters countless numbers of good Brahmans
wash their sine away each day, and down whose streams a very
business-like Forest Department floats its logs.

Here the summer climate is most delightful and the winter
not at all severe. In fact, on the coldest days the sun has a way
of being very tricky, and if you step out of the bungalow without
a hat you will certainly pay for your carelessness in a very painful
way.

* Jaunsar Division, School Circle, N.-W, P. and Oudb,
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The forest organization is a most admirable one, the higher
officers being men trained in the schools of Germany and France,
while the subordinate positions are occupied by natives who have
graduated or studied at the Royal Forest School in Dehra Dun.
1t must be said, however, that the majority of ¢ natives” do mnot
take to life in the jungle, but prefer positions in the towns and
large cities ; so that at times it is difficult to obtain good men.

Some Government forests are ¢ reserved,” that is held with-
out any hindering ‘‘rights” or privileges of any kind, while
others are ¢ protected,” or suhject to grazing-rights and other
ancient usages of the villagers.

As for the forests themselves, they consist principally of
deodar, spruce, fir and pine. Among the conifers and various
species of oak, both mixed with the former and forming pine
woods in certain localities, by far the most valuable of all the
timber trees is the deodar, which has a wood very much resembl-
ing our own cedar and which is used for many purposes, the chief
use being that of railroad ties. On account of the remarkable
powers of endurance which this wood pessesses (due to the oil it
contains), it is very valuable when a wood is required which must
be placed in contact with the soil for a period of years.

Sylviculturally considered, the deodar is an easy tree to
regenerate naturally, but each different locality must be treated
in a different manner to insure success. On moist northerly
slopes the species grow flourishingly under any condition of
shade; but on the dry southerly slopes it almost invariably
requires a nurse of some kind during youth. Blue pine fills this
position most adinirably, although, if not looked after, it will
gradually suppress the deodar; but this danger is avoided by
girdling the pine over large areas, whenever it has served its
purpose, and threatens to kill out the more valuable species. It
is an open question as to whether or not this girdling had been
carried too far ; in certain cases it certainly appears so; but if
moderately applied, it is without doubt a great help to the forest’s
future value. All over the sunny southern slopes, little groups of
deodar can be seen taking advantage of the shade of spruce, pine,
oak, and even rhododendron, although the mother deodar may
be a hundred yards away.

The oaks are found at almost all altitudes running up to nine
thousand feet, and they can be naturally regenerated if the ground
is not covered with a pestiferous little plant called ¢ Strobilanthes,”
which, with its very dense and compact root system, entirely
prevents the acorns from reaching the mineral soil. No oak is
cut for timber, but the whole supply is used as firewood by the
neighbouring garrisons ; this is carried down the mountain trail on
little hill ponies, each one of which is so loaded down that you see
nothing but a pile of wood moving through the forest.

In all localities where grazing-rights prevail, the Forester is of
course somewhat handicapped ; this is especially true in forests
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kept simply for ¢ protection,” such as those on steep slopes, which
are preserved to prevent the débris of the hillside from being
washed down on the fields of the valleys. Of course, if the seedlings
are constantly destroyed by the cattle, the forest gradually thins
out, and the rains rush down unimpeded over the hard trampled
ground. In many places a very good system prevails of closing a
certain area to grazing whenever regeneration is attempted; and
as the natives are careful to obey the rules, the result is successful.

All along the foot of the hills one sees a vast amount of terri-
tory covered by so-called “ raus,” which are broad and very rocky
stream beds, filled with water during the monsoons only ; these eat
their way, little by little each year, into the surrounding fields,

_and are gradually stealing away the farms.

In such an article as this, the subject of working-plans is
somewhat too deep to touch upon, and it will be enough to say
that the forests are managed on the selection system, only the
annual growth being cut each year. This is arranged according
to diameter classes and areas, all trees down to a fixed diameter
standing on a certain number of acres being felled annually.
Consideration is always given to the sylvicultural demands, how-
ever, and where these clash with question of present financial
returns, preference is given to the former.

Working-plans are sanctioned for a period of twenty years
and new ones are constantly being made. In this particular part
of the Himalayas, extensive blocks, sometimes covering a whole
slope, are taken in hand and every marketable tree down to a
certain diameter is calipered, the area is determined from the
excellent maps available and the necessary calculations follow. A
splendid system of well-made trails covers the mountains, and
wood is also taken out very economically and in great quantities
by log railways, steep cables, dry shoots and flumes.

As in every other part of the world the great danger here to
the forest crop is that of fire. Although the country is an exceed-
ingly difficult one to handle, owing both to its configuration and
the character and religious scruples of its inhabitants, such a
system of fire protection has been gradually built up, that losses
have been greatly reduced in late years. An officer in charge of a
range looks upon it as a disgrace to himself if fire gets the best of
hin, and the forest is splendidly provided with a net-work of fire
lines. These are cleared and burned over each year (sometimes
two or three times a year), and during the dangerous season, from
February to May, additional men are put to work in the woods in
order to be on hand in case of emergencies. Villagers can be
summoned at any time by the Forest Officer in charge. A most
valuable thing, in case of an extensive fire, is a sketch map, show-
ing simply the formation of the couutry, giving all streams,
ridges, fire lines, roads, trails, clearings, houses, and in fact show-
;ng accurately all points of vantage from which a fire line can be

ought.
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A Forest Officer’s life in the Himalayas is certainly a most
interesting one ; and, provided he is 1 hunter or botanist, a most
enjoyable one. In this corner of the world he must be content to
live a life of solitude, as he is often off for many weeks together
and sees no single white face. But this does not infer that he is
uncomfortable ; for an armny of servants is always by him, and he
lives in comparative luxury the year through. Besides, the hills,
the trees, the tigers and deer are very good companions after all.—
F. E. OLMSTED in The Forester.

The Briar-root Industry in Italy.

The wood from which briar pipes are made is the root of the
large heath, known in botany as the Erica arborea. Our ¢ briar ”
is but a corruption of the French bruyére. The British Vice-
Consul at Leghorn states, that the briar-root industry has had a
somewhat curious history. First begun in the Pyrenees some fifty
years ago, it travelled along the French Riviera and the Ligurian
Coast (taking Corsica by the way), to the Tuscan Maremma, and
bas now reached Calabria, in the soutb, which is at present its
most flourishing centre. By the very nature of the business,
when a certain district has been exhausted of all its roots, the
industry must come to an end there, and the opinion has been
expressed that the Italian branch of it cannot last much more
than another ten years. Leghorn has always been the centre of
the export of Tuscan briar-root since the Maremma industry came
into existence, but as the South Italian briar is of admittedly
superior quality, a large quantity of the Calabrian root is also
imported into Leghorn for selection and subsequent export. The
total export from Leghorn is estimated at 50,000 cuts a year,
valued at £28,000. Fully one-half the export is Calabrian root. All
the root that comes into Leghorn has already been fashioned on the
spot into the shape in which it is exported to the pipe-manufactur~
ing centres, which are principally—at least as regards Italian
briar—8t. Claude in France, Nuremberg in Bavaria, and various
towns in Rhenish Prussia and Thuringia. The roots, which are
sometimes of a circumference of 2 feet or more, are cut into blocks
and then boiled. Ifthere is any defect in the root which has not
been discovered before the boiling process, the blocks are bound to
split sooner or later. Briar-root blocks are cut into about 25 differ-
ent sizes and 3 principal shapes. The shapes are—* Marseillaise,”
“ Relevé ” and *Belgian.” The first two are the more usual
shapes ; from the ‘* Marseillaise ” blocks are cut, the ordinary briar
pipes which have bowl and stem at right angles; ‘ Relevé” blocks
are cut into a shape for converting into hanging pipes, and
“ Belgian " blocks, for which there is but small demaund, are shaped
to fashion into pipes which have bowl and stem at an obtuse angle.
The minimum size of * Marseillaise ” blocks is about 3 inches in
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length, two inches in depth and 1} inches in width. The Cala-
brian blocke, selected at Leghorn and exported thence, seem to be
in favour with the trade, for the reason that they remain so long on
the dealer’s hands that they will be almost certain to split before
export if they were defective. A Leghorn dealer, who does his own
cutting in Calabria, has first to have the roots sent by wagon to
his workshops, where they are boiled and cut, thence again by
wagon to the sea-coast, where they are placed in lighters for ship-
ment to Leghorn. At Leghorn, they are once more transferred to
lighters and placed in carts for transport to the warehouses, where
they are unpacked for selection. They are then re-packed in hales
and carted to the Goods station for cornveyance abread ; but a con-
siderable time must elapse before they leave the hands of a merchant
who does his own cutting in Calabria. A considerable quantity
of blocks is sent to the United States, but apparently none to the
United Kingdom.—The Scientific American.

Malaria and iﬁrevention.

Ezperiments in the Roman Campagna.

England has now proved for herself that malaria is due, not
to the air, earth, and water, as has been asserted at various times,
but to the bite of a certain mosquito, under certain circumstances,
and to that alone,

Last spring the British Colonial Office, under the advice of
the well-known physician, Dr. Manson, determined to try an ex-
periment which would be conclusive, that is, senda Mission to
the Campagna Romana, to live there during the malaria season,
taking no precautions other than that of not being bitten by
mosquitos.

Dr. Sambon, Professor in the School of Tropical Medicine,
and Dr. Low, of Edinburgh, a student at the same, were chosen for
the enterprise from London, while they were joined in Italy by
an Italian artist, Signor Terzi, and a manservant. On arriving
in Rome, Dr. Sambon at once made inquiries about the marshes
in the Campagna, and having heard that the most deadly malarial
spot was at Ostia, on Ruyal property, he obtained permission from
King Humbert to settle the Mission at Castel Fusano, the late
King’s favourite hunting lodge. Here they raised a small and
compact wooden house, what the Americans would call ¢ cute,”
brought from England, with every piece perfect, and nothing to
do but to put it together. There was only one door, which, to-
gether with all the windows, was protected by wire-netting against
the 1nosquitos, while the beds and door were also hung with
mosquito curtains.

The malaria mosquito (anopheles) bites by preference at
sundown and sunrise, and also during the night hours, but
seldom during the day, especially under the rays of the sun.
So the members of the Mission were emabled to go about their
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several avocations in the day, shutting themselves up at sundown,
and not going out until after sunrise. '

The peasants of the district, all aflicted with malaria in the
most distressing way, with discoloured flesh, fixed, dull eyes,
and distended, swollen bodies, langhed their new neighhours to
scorn, predicting for them a fate like their own. As time went
on, and the ‘“Inglesi” (as they called them) not only throve, but.
wazxed stronger and more vigorous, they began to find reasons for
the miracle. ‘It is because you live a life of ease,” they said at
first; so the doctors went and worked like day-labourers, getting
svaked with swamp water and dried and baked by the sun. When
they still had no fever, the peasants continued: *“It is because -
the earth about is not broken ” ; so all round the house was imme-
diately dug up, producing no result, but the finding of an interest-
ing Roman tomb, containing a female skeleton which had a piece
of money in its jaws to pay its way over the River Styx. Then it
was because they did not taste the water, whereupon Dr. Sambon
drank some, aund when it was seen that they slept with all the
windows open and did not wish to be bitten by the mosquitos, the
Nll]ission was declared * mad,” which, of course, explained every-
thing.

The net results of the experiment are important in the
extreme, 4.e., malaria comes from the bite of a certain kind of
mosquito, and from no other cause, and the way to fight it is to
protect man from the infected mosquito. Many studies have been
made to find means to destroy the dangerous insect, but without
result, so all efforts will now be turned towards getting rid of the
irfection.

The anopheles mosquito is harmless, unless infected with ma-
laria, which it only takes from man; so isolate the man who suffers
from the disease until cured, and there will be no more malaria.

The process of development of the malaria parasite is infinite-
ly interesting. The parasite injected into the blood of man by the
anopheles attacks the red globules, develops, and is multiplied
into many tiny bodies after having destroyed the globules in which
it found refuge. T'he new small bodies attack other globules, and
80 on, each multiplication producing a fresh access of fever in the
man. The male and female of these parasites, so long as they
rest in the blood, do not unite, and here comes in the mosquito.
It bites the patient and draws in the parasites. The male
and female unite in the stomach of the mosquito and produce a
tiny living particle, which attaches itself to the lining of the
stomach, grows, containing minute living particles some-
times to the number of 10,000, which are called sporoids. When
the time is ripe, the parasite bursts, setting free the sporoids,
which are gathered into the saliva glands of the mosquito, and as
the latter often contains many parasites, the glands are the deposi-
tory of millions of sporoids. The mosquito then bites a human
being and injects the infection, and so the cycle is complete.
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The English Mission, hesides the real experiment of living
protected in the marshes, provided the means for a most interest-
ing one in London. Anopheles mosquitos were infected at the
Santo Spirito Hospital in Rome, through biting a man suffering
from tertian malaria fever, and were then sent at once to London.
There Dr. Manson’s son, himself a physician, in the best of health,
and who had never had malaria, was bitten several times.

At last, five days after the last bite, he was attacked with
headache, bone-ache, lassitude, and loss of appetite, with a rise
of temperature to 102 degrees. Two days later, there wasan
intermission, when high fever set in, followed by a temperature
of 104 degrees and delirium, which was relieved during the night
by profuse perspiration. A clear case of tertian malaria.

By the time the Mission was leaving, the unbelieving peas-
ants no longer called them mad, but believed in them entirely, and
begged them to return to cure and protect them. The house is left
standing, and has been presented to the Municipality of Rome,
which will use it as a head-quarters for further experiments, while
England reserves to herself the right to send there a student free
of cost.

Professor Grassi, one of the leaders in this field, Professog
at the University of Rome, has now decided upon an experiment
on an enormous scale. He will take the south of Italy, on the
Mediterrauean side from Naples down, and protect the inhabit-
ants, which number about 2,500,000, and are scattered over an
area of 20,000 square miles, and declares that in five years he will
have completely destroyed the malaria there.

These discoveries are of incalculable benefit to mankind
and the world, and financially are perhaps the greatest of the
century. What vistas of wealth are now opened up by the pos-
sihility of living in health and comfort in places until now con-
sidered deadly — like, for instance, certain parts of India and the
Gold Coast ! England in her Colonies, aud Italy in her own
country, will be imwensely benefited and enriched.—Daily News.

VII.-TIMBER AND PRODUCE TRADB:.

Churchill and Sim’s Wood Circular,
London, 3rd December 1900.

East INpIAN TeAR.—The deliveries for November amount
only to 833 loads as against 1,222 loads in November 1899. FKor
the eleven months of this year they have been 9,833 loads, and
in the same months of 1899, they were 16,194 loads. There is
no change to report in this market, the dulness of it is sufficiently
indicated by the figures, but there has been mno alteration ia
price. Future business also remains very quiet ; more, however, in
this casa from want of unsold stock near emough to handle thaa
from any lack of demand.
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Rosewoop—EasT INDIA.—The demand is very dull, and sales
are only possible at reduced prices.

SatiNwoop—EasT INDIs.—The demand is quiet and stocks
sufficient.

EBoNY—EAasT INDIA.—Good parcels would bring full prices.

Denny, Mott and Dickson’s Wood Market Report.
London, 3rd December 1900.

TeAR.—The landings in the Docks in London during Novem-
ber consisted of 62 loads of logs and 241 loads of planks and
scantlings, or a total of 303 loads, as against 271 loads for the
corresponding month of last year. The deliveries into consump-
tion were 381 loads of logs and 310 loads of planks and scantlings,
together 691 londs, as against 1,173 loads in November 1899.

The Dock stocks at date analyse as follows : —

8,628 loads of logs, ns against 6,735 loads at the same date last year.
41919 ” plﬂnkﬂ ” Al 5 ” ” ” ”

” leks ” ” ” ” ”

—

Total 13,619 loads »n  9.278 loads,

The demand during November, although exceeding the import,
was of a very meagre character, but stocks continue to be held
very firmly in face of shippers preferring to market their supplies
in the East, rather than encourage orders from Europe by lowering
their f.0.b. pretensions.

————

Market Rates of Products,
Tropical Agriculturist, December 1st, 1900.

Cardamoms ... perlb. 2s 3d. to 2s. 4d.
Croton seeds eee o cwt. 30s. to 4vs.
Cutch . e sy 23s. to 35s.
Gum Arabic w 99 238 to 35s.

Do. Kino vee 4 9 908 to 107s. 6d.
India-rubber, Assam «o 4 Ib. 28 104d. to 3s. 01d.

Do. Burma vei 9y g 28 3d. to 3s. 3d.
Myrabollams, Madras .« 5 cwt, 6s. to 7s.

Do. Bombay cee 4 gy 48. 9d. to 9s. 6d.

Do. Jubbulpore cee gy g 48, 3d. to Ts.

Do. Calcutta vee 9y 99 48. 6d. to 6s.

Nux Vomica cee 3y 9y 18 to 10s.
0il. Lemon-grass ... eee 9 1b.  3d.
Sandalwood Logs ... vee 5 ton, £20 to £50.

Do.  Chips ... e 4 g £5 to £8,
Sapanwood cee 99 g9 £5 to £5-10s.
Seedlac we. 4 cwt. 5ls. 6d. to 59s. 6d.
Tamarind, Calcutta... » 15s. to 16s.

Do. Madras .., »w 3 18 6d. to 1la.
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Botation and Possibility in Selection Forest.

By F. GLeabow, LF.S,, F.R M.S.

In the Revue des Eaux et Foréts for October 1st, 1900, that
grand old Forester of France, M. Ch. Broilliard, has a thought-~
ful and interesting article which required and deserves & second
reading. Starting from the idea that the term rotation is at
bottom no better than a misnomer when applied to the Selection
method, he goes on to recommend the abolition of the possibility
by volume, with its endless countings and calculations, in favour
of a simple possibility by area and number of trees. It is very
possible that I have not grasped his full and precise meaning,
though I got my original knowledge and love of the work from
him, and hope to go on getting more. Still I will do what I can,
and try not to misrepresent him. The term rotation then
(revolutivn) is a misnomer when used in Selection methods. A
forester who had never seen or heard of anything but Selection
forests could not have discovered or invented it, for he would
have no idea to base it upon. The word and the idea are founded
upon coppice working and clear fellings in which the word
represents an actual fact. Indeed, Indian foresters no longer use
the word rotation in Selection. We have the ‘ exploitable age ”
which is divided into ¢ felling cycles.” But even the term
s¢ exploitable age ” is a fiction. At each felling in practice we cut
trees of all agrs and sizes, trees that have reached the top class,
and also trees that would never reach it if they stood till Dooms-
day. We do not know the age of a single one of these trees.
Some of the biggest may be well under the theoretical age, some
of the small ones may be long past it, according to the conditions
under which they have grown. Good sylviculture is the great
object, not a rigid adherence to a given age or size. M. Broilliard
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quotes from his personal experience some excellent examples of
this. In 1891, there was seen at St. Dié an immense fir stamp
showing that the tree had lived more than 100 years under cover
before attaining its freedom.

In 1893, in the forest of Etival, there was felled a fir of 95
c.m. diameter, aged 300 years. At 150 years old it was only 8
inches thick, and so on. Parenthetically, it may be of interest
here, though irrelevant, to mention that the Dehra Dun Forest
School possesses a round of deodar which is (as roughly recollect-
ed) about 7 feet diameter and 700 years old, though it never
suffered much from suppression. To resume, what is the rotation ?
Is it the mean age, or the usual age of a tree of given size? On
the one bhand, it is impossible for the greater part of the trees to
attain this given size. On the other hand, it may be a pity to fell
some trees that have attained the given size but are still prosper-

-ing, and their age may vary as 1 is to 2. In the Selection fir
forest, there is neither mean size nor mean age, and the term rota-
tion is consequently incomprehensible except by analogy with
some other method, such as that of regular high forest.

The use of a possibility by volume, always uncertain and
variable, leads continually to new valuations and regulations.

Before each return of the fellings, new countings and estim-
ations have to be gone through, the trees are being constantly
subjected to the clawings and blazes of the measurers, and the
young stock is not improved by so much going to and fro in it
From a cultural point of view, the drawback to the possibility
by volume is its concentration. With a six-year period, the coupe
should cover one-sixth of the area, but nine times out of ten
it will be condensed into one-twentieth., Hence results too strong
a felling, followed by too long a period of neglect, and general
irregularity. So long as there is no fixed limit of area, for example,
4 to 6 trees per acre, the fellings will not extend over that area
which is necessary to make a good cuwltural operation. It is
really the possibility by volume which has led to disparagement
of the Selection method of treating fir forests. Every method of
treatment has its appropriate manner of realising the possibility, and
if other ways are adopted, the result generally leads to disparage-
ment.

M. Broilliard advocates a possibility limited by area even
in the Regular method, and as many foresters fail to understand
exactly what is meant, he defines it as fixing the compartment
over the whole of which the coupe should extend, and laying
down the ¢ chiffre d’ abatage” which, I gather, means the
proportionate severity of the felling. Would it not do to fix the
area to be revisited, say, every five years ? Not so, for at each visit
trees might be cut with too great freedom so long as there were
any left that could be cut, to the great danger of the regeneration.
The order of the coupes would be fixed, but not their amount.
The possibility would not be truly fixed. The standards over coppice




ROTATION AND POSSIBILITY IN SELECTION FOREST. 123

are in somewhat similar case, and have been quoted as an instance
of elasticity in treatment which gives generally fair satisfaction.
But M. Broilliard quotes a grumble of the Pont a Mousson people,
¢ go long as we are in the coupes marked by Mr. Jones, we shall
get no revenues ;” Mr. Jones having given their fathers too much,
and reserved too little for the children. He was an exception,
but such exceptions are liable to become common in countries
like India, where an officer's work is judged by his revenue. The

possibility by area in regular high forest would of course lead to
variations of the revenue, but the * sustained yield” is a chimera,
a counsel of perfection which we are always striving after and
never attaining. Even with a possibility by volume, though the
yield may be kept fairly constant in quantity for some years,
there comes the inevitable revision, and a different yield is laid
down for the next period. And even if quantities remain constant,
prices do not, so we may as well submit to the inevitable and
allow a possibility limited by area to gradually equate itself,
which it will do in time if the sylviculture is sound. How then
are we to regulate the possibility in a regular high forest, where
all the exploitable material is to be removed by several fellings
in due order? Not by the number of trees to be reserved, since
that number will vary from one coupe to the next, and from
one compartment to another. Still less by volume, which' will
also differ from one compartment to the next,and is also in-
compatible with fixed coupe boundaries, and due order in the
fellings, and good cultural work. The proportionate felling
nlone can satisfy the four necessary couditions : quantity, area,
order, sylviculture. Thus, if the matter in hand is a forest of mixed
oak and beech, fell one oak out of four, one beech out of three.
The quantity will result from the crop itself, the whole compart-
ment will be worked over, the dates and order of felling are
regular, and the sylviculture is as good as the officer knows how
to make it. This last remark about sylviculture must not be
misunderstood. The officer who would stretch his revenue at the
expense of his sylviculture may, if he likes, cut three or four oaks
in one place, but he is bound by the rule, ¢ one oak out of four"”
in the total, and must remember that if he gives way to greed in
one place, he will have to leave too many oaks in another, and
will gain nothing but discredit for doing bad and irregular work,
In cutting one oak out of four, moreover, he may not take the
most valuable for no other reason. He is bound by his sylvicultural
honour to take the worst first if there are any bad ones, so
that the state of the forest should go on improving as it never
would under a possibility by volume, although in this case, too,

the question of sylvicultural honour comes in. If any subsidiary
operations prior to the fellings, such as breaking up the soil
surface, are necessary in a given locality, the date and area of
the felling being fixed beforeband, also fix the date and area of
such operations, v , .
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I have more than once been astonmished to hear that the
Selection method was looked on hy the French as a barbarous
method, that being quite counter to my own experience. It is
Judeich, the Great German Professor, who is responsible. Cotts
before himn had recognised that the simplest methods of determin-
ing the possibility are the best, but he got no further. Judeich
denied to Selection the status of a method at all, since its
possibility was incapable of being prescribed. But then he was
thinking of nothing but volume. The Americans are nothing
if not original. They seem to be tending towards a possibility
by Sawyer’s work, ¢ Board measure,” from which may the Fates
preserve us.

I wish some of our good comrades would work up and let us
have their ideas on the above (or any other) subject. There are
plenty of good men and true, if Government would only hurry up
with that notification forbidding the use of long chairs.

On “ Leaf Fires.”
By 0. C.

When reading of the results of Fire Conservancy Operations in
Indian Forests, with what sad frequency we meet with the assur-
ance that little damage was done to the growing stock owing to
the absence of grnss and other dense undergrowth; the term
¢ leaf fire ” is considered to be an appropriate description of the
nature of the conflagration.

In Burma, and even in other Provinces reckoned to be more
advanced in forest management, the forester often goes a step
further and questions the utility of expensive fire-protection on
the ground that where the undergrowth is sparse, the small damage
caused by the annual fires does not justify the outlay necessary
to ensure success in preventing them.

I have had opportunities of enquiring into these matters, and
find that the assertion that ¢ leaf fires ” cause little damageis un-
worthy of acceptance and that consequently the deduction from
this assertion is a fallacy, all the more dangerous where in 8
comparatively new department the subordinate service is taking
its ideas and tone from the controlling staff.

It must at least be admitted that the seedling growth is
interrupted by any fire, of whatever intensity, that may sweep
over a forest area. Such an admission would in itself sufficiently
justify an outlay on protective measures, unless necessarily utterly
disproportionate to the present or future value of the forest; for
any check to the progress of natural regeneration must be more
or less serious when the progress and finally even the continuance
of the forest is dependant on reproduction by this method. Unfor-
tunately, however, the injury caused by ¢leaf fires” is more
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far-reaching. The intensity of the flames, though it may be com-
paratively small, is sufficient to so injure the base of the tree that,
besides creating a predisposition to disease, permanent distortions
result in thegrowth of the younger age classes which will ultimately
materially lessen the value of the mature stems.
- It is not attempted to deny that much more injury is caused
by those forest fires where the flames blacken the standing stems
up to 20 or more feet in height ; on such occasions, no doubt, many
trees, which in a ¢leaf fire” would be only injured, are annihilated.
But it is surely time to sound a note of warning to the forester
not to take for granted that the injury visible immediately after
the passing of a fire is all that need be considered, when in fact
the most serious effects are those which, in after years, become
apparent. It is surely time, too, that we should once for all accept
the fact that any fire in a forest is a disaster, and that if an area
is worth retaining as a forest, itis also worth while to pay an
adequate premium for insuring it against accidents. '
I have just passed through a promising young timber forest
of teak, Dipterocarpus, Terminalia and other species, where practi-
.cally every stem of this immature crop is seriously injured by
¢leaf fires,” which have hardly even blackened the trunks, and
thus the well-being of the standing stock and the future of the
forest as a whole has been seriously endangered. Unbappily, too,
the area contains vast numbers of flowering clumps of the male
bamboo, with stems up to 10 inches in girth and 30 feet in height.
The period for the annual fires will soon be approaching, aud it
appears probable that after these have passed a very large per-
centage of the already weakened standing crop will be killed out,
and the type of forest completely altered, a result which will be
largely due to the persistency of “ leaf fires,” which do so *little
damage.” :

Caoutchouo Plantations in Assam.
By W. R. FisgkR, B.A., LF.S.

I see in the report on the caoutchouc plantations in
Assam, a statement that the Bomani Hill plantation yielded 9-5 1b.
of clean rubber per acre, and that the Charduar plantation
yielded 9-4 1b., there being 92 trees per acre on the Bomani Hill
and 14 per acre on the Charduar. Mr. McKee remarks that
this proves that a densely-planted area does not yield more
rubber than one sparsely planted, while it must have cost more to
plant out originally and to establish as a going concern.

I chose the site for both these plantations in 1873-74, and
managed them for about two years. In the Charduar plantation,
lines forty feet wide were cut one hundred feet apart in dense
evergreen forest, full of cane breaks, large Ficus trees and other
difficulties. Colonel Keating, the Chief Commissioner of Assam,
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.was struck at the waste of timber, thisinvolved ‘and the great
expense of clearing the line, and directed that an experimental
plantation should be made on grass land near the Brahmaputra
River. Mr. Mann, the Conservator of Forests, considered that trees
grown on grass land would not yield anything like the same
supply of caoutchouc, as trees grown in the humid air of the
evergreen forest, and his opinion was based on the fact, that some
large trees that had been tapped in Tejpur yielded very little
rubber. The plantatioa on grass land at Bomani Hill was there-
fore limited to a small experimental area, The expenditure on it,
‘however, was a mere fraction of the cost of the Charduar planta-
tion, as far as I remember, and it would be interesting if the
Assam Forest Department were to publish figures showing the
comparative cost of the two plantations per acre, now that it has
been proved that they return an equal yield per acre.

If grass land plantation like that at Bomani Hill will afford
as good a yield as the forest land plantations in Charduar, a great
future may be predicted for rubber-planting in Assam, and there
.are, or were in my time, enormous areas of waste grass land in
that Province.

Flowering of the Bamboo in the C. P,
By A. SmyraIES, B.A., LF.S,

: A somewhat remarkable event is taking place in the Chanda
district of the Central Provinces, and that is the flowering on &
large scale of the ordinary bamboo (lendrocalamus strictus).
The area over which the flowering extends is estimated at 1,200
square miles, and in this area, althougha few clumps here and there
have escaped, the phenomenon is universal. But the extraordinary
point about it is that clumps of all ages are flowering—not
only mature clumps but quite slender seedlings of six or seven
years’ growth, or even less. I send you some specimens to
illustrate this ; the rhizomes show that those clumps are quite
young. Last year the droughts affected the bamboos in the Dhaba
Range of this district, and the bamboo flowered over a small area,
and produced a kind of manna, which was described in the
Forester (Vol. XXVI,, page 363). Many thousands of people were
kept alive for some weeks on the seed. This year the area is
infinitely larger, and the whole population will, in course of
time, flock to the forests to gather the seed.

The consequences to the people in the vicinity of this flowering
and subsequent death of the bamboo will be rather serious, as for
many years to come, they will not be able to find sufficient stores
to satisfy the numerous wants of the agricultural population to
the north and west of Chanda—at any rate, the price of bamboos
will be very much higher. }
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The Government revenue which now amounts to about
Rs.20,000 from this source will also suffer, as, when the dead
‘bamboos have been utilized, there will be no more available for
‘some 15 years or so. It would be interesting to ascertain whether
such a universal flowering of this particular species has been
recorded before. Needless to say, the oldest inhabitant has no
recollection of such an event, and the flowering of the smallest
‘clumps is believed to be unique.

It is probable that in this district at least, the bamboo does
flower gregariously over fairly large areas, ns three of the eldest
inhabitants informed me that they had seen the bamboo flower
twice : first, when they were about 10 years old. Their ages were
probably quite 70. Hence it is not unlikely that this bamboo
flowers at intervals of about 30 years.

[We would refer our readers to Volume XXV. (1899) of the
« Indian Forester,” pages 1—25, and 305, 306.—Hon. Ed.] -

The Forests of Arrakan, Burma. *
By E. P. StesBiNg, L.F.S., F.E.S.

At the commencement of tlll)is article I stated that my visit

N . to Akyab was made in connection with
pcp.l.)t';c (‘;’f.,',‘,’,‘,‘m';',:i',‘,ht,';? the working of the Chittagong Division in
kan district,on thepresent Bengal. The Division is chiefly a water
?ﬁ:&‘:‘: of working the ong . the forest produce is floated down

) the rivers and the royalty is realized at
tcll stations, situated on the banks of the waterways, the timber
being at the same time marked with the Government bam-
mers, Soon after my arrival I discovered that a large quantity
of unmarked timber and boats (dugouts) existed in the district,
and tbe answer generally forthcoming to my enquiries as to
the reason for the absence of the Government marks was, that
the timber or boats in question had been brought up from
the Arrakan districts, either direct by sea or along the sea face
for a portion of the route and then through the numerous
tidal channels which intersect all the southern portion of the
district. The result of this presence of unmarked wood, &c., in
the Chittagong disttict, greatly increased the difficulty of working
the forests and checking the timber and boats brought out, and in
order to understand exactly what arrangements were in force in
Arrakan, I determined on my visit to the Deputy Commissioner.

A conference with him showed that the arrangements for
collecting revenue on the Arrakan timber were very slight, a
sum of Rs.4,000 odd representing the total annual revenue from
the forests of his district. The Deputy Commissioner informed
me that the timber was sold standing iu the forest at Rs.3 per ton,
provided the amount was paid before cutting and extracting the

* Begun in February Number, 1901,
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wood. Failing this prior payment, Rs.5 per ton was charged.
Passes were issued either by the Deputy Commissioner himself or
by the Township Magistrates. The timber was not, however,
marked in any way before being taken out of the forest or subse~
quent to its removal. This produced my difficulty in Chittagong.
The Deputy Commissioner informed me in answer to a question
that he was not aware that boats (dugouts) were exported from his
district. Jarool boats (jarool is the best timber of Chittagong) are,
however, numerous in my district and they came from Arrakan,
their preparation from the forests in the Chittagong Division being
prohibited owing to the enormous waste their construction entails.
He further informed that there was no regular system of
‘management in force for the Arrakan forests, and that he
did not see his way to introducing one at present. He thought
it probable that his forest areas were large, but he did not know
exactly what timber they contained. His annual revenue from
them was roughly Rs.4,000. In 1869, Dr. Schlich remarks that the
revenue from the Arrakan forests, as a whole, had never reached
Rs.5,000. In this connection I may mention that some merchants
in Akyab informed me that they were being supplied with jarool
in Akyab at Re.50 per ton. I gathered from enquiries I made
that the forests in the north of the district abounded in jarool,
and as I shall show this statement is borne out by the fact that
the wood is at present largely exported from here.

I will now state shortly my impressions of the Northern

. Arrakan forests I passed through on my

Description  of rects return to Chittagong, and will then, after

" touching on the export of timber from

these forests, detail my reasons ; for the opinion I have formed that

a reconsideration of the advisability of the reservation of the
Arrakan forests, as a whole, seems to be justifiable.

The forests north of the Kolandyne River resemble those lying
to the south of the river, which were reported ou by Dr. Schlich,
in that they may be divided into three belts.

I.—The Mangrove The mangrove forests comprise the

Forests, low-lying swamp forests on the sea-board.

The dry forests are those situated on

11.—The Dry Forests. the rising ground immediately adjacent to
the swamp forests.

The evergreen forests situated in the mountain belt.

These forests, I can dismiss in a few words as I saw nothing of

N—The E them except from a distance. It was evident
Foresta, 0 ETET®L  that the Toungya cultivation was largely
carried out within their area, numerous

burnt patches in the day time and fires at night being visible.

These forests are situated on the low ground running along

the coast line of the Arrakan district and
l'&?ﬁﬂ?ﬁ%ﬁ Forests: on the islands and banks of the rivers up
to the point when they leave the hills and
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also on the banks and churs in the network of canals which intersect
the western side of the district. I noted that these islands
filled the Kolandyne for some 50 miles upwards from its mouth
and were clothed with the mangrove jungle, amongst which I
noticed kripa (Lumnitzera racemose), which is common in Chitta-
gong. The sundri (Heriticra littoralis or fomes), common in the
Sundarbans Division, is, I believe, also fairly abundant in these
forests, but I am unable to personally vouch for this.

During my trip from Akyab north to Bothedong, I went
through numerous kals and into and up the Méyu River, and I
noted that the mangrove jungle was abundant everywhere. I also
observed that the edges of the banks of the canals were fringed
with a single line of the palm (Nipa fruticans) so plentiful in the
Sundarbans (Bengal), where it is known as Golpatha. The palms
are planted in this position, the leaves being used by the poorer
classes for roofing their dwellings, instead of the sunn grass, in
almost universal use (where not replaced by corrugated zinc roofing)
in the Chittagong district. ‘

The same predominance of mangrove jungle is to be observed
on the banks of, and on the churs situated in, the Naf Estuary,
the river which separates the southern portion of the Chittagong
district from Burma (Arrakan). ‘

This Sundarbans forest generally reaches about 50 feet in
height, consisting of a mixed forest containing trees of all ages.
The growth is very dense, aerial roots being numerous and render-
ing progression through the forest extremely difficult. Among
the trees recognisable, I noted kripa (Luianitzera racemosa),
goa(?) gattea (Periops candolliana), sundri (Heriticra littoralis
or fomes).

At present no revenue appears to be collected from these man-

grove forests, perhaps owing to the small
mg:z' Present  manage: 1,50 ]ation and the great abundance of the
' jungle. I was told that the firewood used
in Akyab itself was brought up from forests situated some distance
to the south-east in the next district. If thisis so, I do not
understand the reason, as firewood is abundant at its very door.

For the present, at any rate, there would not appear to be a

great demand for fuel from these forests,

(c) Futurc management. g4 5 more detailed inspection will not im-
probably show that their reservation is not at present necessary, save
perhaps of areas round the larger towns where firewood is being cut.

These forests, as already mentioned, are situated on the

dry ground immediately adjacent to the

»n"'(g'enggipgg;cm: mangrove forests forming & belt between

' these latter and the evergreen forests.

The woods are mixed uneven-aged, virgin ones, and appear to be
well stocked where untouched by heavy fellings and toungya
cultivation. An inspection, however cursorily made, shows, however,
that this latter is doing irreparable damage and that areas clothed
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with fine forest are rapidly heing denuded, the woods heing
replaced by a useless serub-jungle. That the former—the heavy fell-
ings—are also seriously impairing the forests I will show later on.

The dry forests are the home of the Pyinkado where found
in Arrakan. Dr. Scblich, in his report, stated that he did not
visit the forests situated to the north of the Kolandyne River,
but believed them to be similar in character to those on the
eastern bank. I am able to corroborate his statement that the
tree exists in these northern forests, but my time was too limited
to enable me to ascertain whether it was abundant or otherwise.

In addition to the Pyinkado, and at present holding a position
of as great, if not of greater, importance in the forests of this
portion of Arrakan, are three trees, jarool (Lagerstomia Regine),
khoira (Acacia catechu), and garjan (Dipterocarpus turbinatus).
They are all good timber trees, and in the last few years their wood
has obtained a marketable value owing to a greater demand. I
was informed that these trees are to be found fairly abundantly
over this area, and from the export operations at present taking
place T should think that this statement is probably correct.

Many of the other trees mentioned in Appendix A are tobe
found in these forests, but their importance is, I believe, at present
small, although there is some demand.

In my interview with the Deputy Commissioner at Akyab
referred to above, I have already mentioned
the method on which these forests are
worked, adequate supervision with the available staff being im-
practicable. The sale of the timber would appear to be practically
in the hands of the Township Magistrates. As far back as 1870,
Dr. Schlich stated that he thought this state of things should be
discontinued, and the following would seem to show that the time
has arrived when these forests should be relegated to the manage-
ment of the Department.

I have said that a demand has arisen for the three timber
trees, jarool, khoira and garjan, and my enquiries have shown me
that heavy fellings of these trees are being made in the forests
in the north of Arrakan immediately to the south of the Teknaf
Estuary. How far such cuttings may be going on in other parts
my inspection was too limited to enable me to ascertain. At the
present moment there are at least two places on the Naf Estuary
from which timber of the above kinds is being exported in large
quantities, both in brigs and large native ¢balam ” boats. These
places are Maungdaw and the Prooma Kal. There is or wasa
very fine forest round these places, and it is rapidly being cut out
and ruined by the heavy fellings at present being made in it. It
has been already mentioned that on payment of a royalty of Rs.3
per ton a pass is made out for the intending trader who then pro-
ceeds into the forest and cuts what he likes. Under this pass the
wood has, I understand, to be measured up in the forest before it
is taken out, and the purchaser must give notice to the Examining

(b) Present management.
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Officer when he has cut the amount of timber he has paid royalty
for. Now the royalty actually realized by Government is very small,
and out of all proportion to the amount of timber that is being
taken out; at least this is the opinion my short inspection and
subsequent enquiries have led me to hold. The balance of the
timber is therefore removed illicitly, and the following is one of the
methods in which this is done:—A trader takes out a pass for a
certain amount of timber, we will say 100 tons, and goes into the
forest to fell it. Once here he cuts as much as he possibly can
within the time, but only presents for examination at the end of the
period the 100 tons he has paid royalty on. Before asking for
this inspection, however, he removes the extra timber cut, the
paucity of the staff rendering this illicit removal an easy matter.

The trees are either converted into dugouts im situ after
being filled or cut up in the forest or just outside, into beams,
planks, posts, scantlings, &c., and quantities of these are to
be seen at Maungdaw and the Prooma Kal They are exported
in this form. That this trade in Arrakan timber is assuming
some importance is further borne out by the fact that large
advances are now made to sawyers who live on the Moiskal Island,
situated off the coast in the south-west of the Chittagong district,
and these men go down and spend the cold weather felling in the
Arrakan forests.

It is hardly necessary here to make any remarks as to the
future management of these forests. A
careful examination of them, based on the
knowledge that the conditions of environment, &e., as existing
in 1870, have considerably changed, is required, and it is with
this object in view that the preseut note has been written.

(To be continued.)

(¢) Future management.

IIL.-CORRESPONDENCE.

A Madras Phyllanthus Overlocked.

In going over the specinens of plants of the order Kuphorbiacea:
collected by me in various places in India, I came across those of
a common shrub of the Madras Presidency which I had
collected on the Yerramalai Hills of Kurnool, where it was common
and almost gregarious. I was completely puzzled by it as 1 could
find nothing to agree with it in the “Flora of British India,”
so I took it to the Herbarium at Kew, and, with the kind help of
Dr. Stap, ascertained, after some trouble, that it was the plant
which was figured in Wight's ¢ Figures of Indian Plants,” 1994,
as Cherizandra pinnata. In the  Flora of British India” it has
been included, by some mistake, under Flueygia microcarpa, a
well-known Indian plant found in abundance in places in various
forest regions, which is however quite different.  Its real vawe, as
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rightly determined in De Candolle’s ¢ Prodromus,” is Phyllanthus
Wightianus, Muell. Arg., under which name it should have been
included in the ‘Flora of British India,” in a separate section of
Phyllanthus Cherizandra.

The plant is said by Wight to be ¢ abundant on arid laterite
“ goils along the western shores of the Pulicat Lake, where it forms
“extensive low jungles within about 20 to 25 miles in a north-
“west direction from Madras. It is also found in the Northern
Circars.” I have seen it myself in various places in the Chingleput,
Nellore, Kistna and Kurnool districts. It is deciduous and flowers
when leafless. It has somewhat the appearance of a small shrub
of Phyllanthus Emblica, but with larger, rounder and more distant
leaves, and the fruit is a small three-celled capsule.

Sir D. Brandis, who happened to be at Kew at the time, has
suggested my sending you this note, as some other Forest Officer
may also have been puzzled by the absence of the plant from the
¢ Flora of British India.” It is not mentioned in ¢ Beddome's
Flora Sylvatica.”

J. S. GAMBLE.

Insect Plagues in Deodar Forests.

. With reference to the correspondence on the above subject
in the November and December Numbers, a new insect attack has
been noticed in the Simla Hills this year. It would be interesting
to know if the insect has been observed elsewhere. In May and
June the deodar trees were attacked by a caterpillar which stripped
them of all their needles. The insects disappeared at the com-
mencement of the rains and new needles appeared on the trees n
July. The attack was noticed in two forests, viz., Cheog forest
below Fagu and Kalela, near Kotkhai, and about 20 miles distant
from the former, and in each case extended over about 100 acres.
The crop consists of pure deodar pole forest. The parts where the
deodar are mixed with blue pine or spruce were not attacked. I
presume that, if these caterpillars appear for two or three years 1
succession, all the trees will he killed. By digging at the base
of the trees a number of pupz were obtained, but they have not
yet turned into moths.

KALESAR: }

Punjab. E. M. COVENTRY.

[A number of these pupw, which Mr. Coventry kindly sent to Mr. Stebbing,
are now at the School. If moths sre obtained from them, Mr, Stebbing bas under-
taken to identify them.,— HoN. ED.]

The Paris Exhibition Awards.
In the Indian Forester for November 1900, an article whfch
bad appeared in the Timber Trades Journal, entitled ¢ Indian
Timber * the Paris Exhibition, 1900,” was reproduced. It would
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appear from various remarks made by the writer that he can hardly
claim to have been well informed on the subject on which he writes,
nor can he have been aware of the fact, that India, at the Paris
Exhibition, did not mean an exhibit of articles by the India Forest
Department aloune, but an exhibition of Indian artware, commaercial
products, &c., including exhibits by the Forest Department, the
whole exhibited by the Government of India—a very different thing
to an exhibit by one of the great Departments alone. One man bad
to be put in charge of the work in India, and this man was found,
I believe, at the suggestion of Sir E. Buck, in the able and energetic
Inspector-General of the Forest Department, Mr. Ribbentrop,
C.ILE. He it was, with Sit E. Buck, who carried out the whole
scheme of the exhibits, and had more space been available in the
building, an even finer show that which has been called ‘the
most unique thing in the exhibition,” would have been made. To
Mr. Ribbentrop, and not to Mr. Rose, or any member of the Indian
Sub-Committee, the chief credit for the collection of the Indian
exhibits and the general scheme of their general arrangement
belongs.

The writer of the article in question makes the following state-
ment :-—* In fact, we think the Indian Sub-Committee of the British
Royal Commission has made an exceedingly good display with the
very meagre fund (£12,000) placed at their disposal, and particu-
larly is credit dueto the Honorary Secretary, Mr. J. B. Rose, for
the tasteful manner in which the exhibits have been arranged, and
generally for the organisation of the section.”

This statement is as misleading as it is incorrect. I have said
that the credit due for the collections, naturally entirely made in
India, belongs to Mr. Ribbentrop. He alsodrew up a scheme for
their arrangement in the building in Paris. The carrying out of
this work at the latter place was entrusted to Mr. Gamble, F.R.S,,
C.I.E,, late Conservator in the Forest Service, assisted by Messrs.
Muriel (of the Forest Service) and Hall¢, and the credit due for
the tasteful manner in which the exhibits have been arranged,
and generally for the organisation of the section in Paris belongs
to these gentlemen, and not to Mr. Rose or the Indian Sub-
Committee.

I may add, what has apparently been entirely overlooked in
the article in question, and in others on the subject, that the entire
trophy was put together, each piece being fitted in its place,
numbered and entered in a catalogue by Mr. Manson, Conservator of
Forests, in Calcutta, under the personal supervision and direction
of Mr. Ribbentrop. High praise is certainly due to Mr. Manson for
the able and energetic way in which he carried out this work—
praise that can in no way be claimed for Mr. Rose or the Indian
Sub-Committee. .

P.Q M. F.
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Coppicing in TUnprotected Forests.

I am interested in the letter in the December issue of the
Indian Forester on the subject of coppicing in Unprotected Forests.
The so-called ¢ Protected Forests” in this district are somewhat
gimilarly circumstanced to those in Raipur, and, the latter would, I
imagine, contain for the most part the same species of trees. The
crop in such forests here consists of s4l sometimes, but usually of
Cleistanthus collinus, Anogeissus latifolia, Diospyros, Ougeinia,
Zizyphus Xylopyrus, Odina, Nyctanthes, Phyllanthus Emblica,
Terminalia tomentosa and Chebula, Boswellia serrata and Buchan-
ania latifolia, and on northern aspects Buuhinia retusa, and
occasionally Chlorozylon Swietenia. Nearly all coppice and pollard
well. Fires run through the forests nearly every year. Both
cutting and grazing vary in intensity. The people never use their
axe more than they can help. They cut two or more feet above
the ground, and they bend the tree over till it breaks as soon as it
will break. Here forests occur, which have been submitted to this
treatment, in varying degrees and for varying periods, and the ulti-
mate result appears to be that where there is any soil the trees give
place to a growth of grasses, and where there is no superficial soil,
first one species, then another disappears, until there remains only a
heap of black rocks, from the crevices of which a few sél poles and
bushes of Cleistanthus collinus grow, and there is not enough leaves
and grass for even fires to do further damage. I think that in the
case of the Raipur Forests, under the conditions formulated, their
reduction to one of the states described above is only a question of
time. The question is whether the forests would last any longer
if properly coppiced than when the trees are cut off some feet above
the ground. T am inclined to agree with Mr. Long that they
would not, as a rule, derive any benefit from the trees being cut
flush with the ground. It is not so much on account of grazing
because some of the species (here at least) are not grazed even by
goats, but on account of the annual fires. Personally, however, I
think more data are required as to the effect of ground fires on the
coppice shoots of trees that have been properly coppiced, say, just
before the rains. Is it true that every shoot that comes in the
way of a fire is killed ? I am inclined to believe that, apart from
many small patches, especially on rocky ground often escaping fire
for two years together, many of the trees abovemeéntioned will, if
properly coppiced, grow sufficiently hardy in one year to resist s
moderate ground fire, and that it would be worth while experiment-
ing in this direction.

H. H H.

Treo Growth on Iron Seils.
In the course of examining a forest area for the purpose of
marking off areas of approximately equal capability, T had to
walk over two large hills from 1,750 to 1,850 feet high. These bills
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are covered with dense spear grass about 3 feet high, among which
are hidden boulders of various sizes. There is scarcely a tree over
an area of 100 to 150 acres, although an adjacent higher hill is
well clothed. The very few trees that do exist are evidently not
happy, and consist of dwarf, badly-grown individuals of Anogeissus,
Lagerstremia, Terminalia tomentosa, Schrebera and Buchanania.
The hills have often been burnt, but not more so than the adjacent
stocked ones. On examination of the boulders I found that they
were full of an ore of iron, and would be interested to learn whether
there are other cases which point to soil so constituted being
inimicul to tree growth. Iron occurs in many parts of this
district, but I have not observed it in such large quantities else-
where, nor any marked effect on the crop.

IRON.

Damage by Wild Elephants.

‘With reference to his letter in the November Number of the
Indian Forester regarding the damage done by wild elephants,
has the Conservator of Forests, Bengal, tried arming his boundary
posts with barbed wire ? I have heard this suggested as a likely
remedy.

G. E. 8. CUBITT.

Ro¢ruitmont for the Indian Forest Service.

The following appeared among the telegrams in some Indian
papers recently :—

“The Indian Forest Department. —It is notified that the
Entrance Examination for the Indian Forest Department for next
year at home will be the same as for the Indian Police Depart-
ment, candidates being permitted to enter for either or both the
services. T'he Forest candidates who qualify will thereafter spend
three years studying at Cooper’s Hill and abroad.”

There is nothing new in this, but why is it allowed to comn-
tinue ? Is it believed at home that the difference of pay on arrival
in India is sufficient inducement to make the best men, or those
who pass highest and have their choice of services, choose the
Forest Department ? A comparison of the relative standing of men
of the same year, three years subsequent to the examination,
should dispel any such illusion.

The Police Officer comes out soon after the examination, and
though he commences his service on Rs.100 a mouth less than
the Forest Officer, by the end of three years he has probably been
promoted ; he has passed his local examinations, has three years’
service behind him, counting towards furlough and pension, and
has been emancipated from College-life for three years, during
which he has cost his parents nothing.
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The Forest Officer goes through a three years’ course of train-
ing, not one day of which counts for service for furlough or pen-
sion, arrives in India with all his local examinations before him,
and meets the Police Officer on his way home on privilege leave
drawing the same pay (at least) as the Forest Officer is about to
commence on. The Forest Officer’s training has cost his parents
about £1,000, and he is in most ways worse off than the Police
Officer.

There is evidently something wrong in the State of Denmark,
or the status of the Forest Department, which ranks as a technical
Departmeut, and should either have special attractions in the way
of pay and pension to enable it to attract the best men, or else
should have an Entrance Examination to itself.

TSEROFSKI.

III.-OFFICIAL PAPERS AND INTELLIGENCE.

Report on the Teak Trade of Chiengmai, Siam, *

By Mg. AcTING-CONSUL J. STEWART BLACK.

The exports to Burma for the year 1899 amount to 175,444l
as compared with 252,837!l., a decrease of
77,393(. This decrease is chiefly account-
éd for by the smaller deliveries of teak from the Siamese Salween
Teak. district to Moulmein. The value of teak
worked out from this district amounts on
an average to about half the total exports. In 1899, 17,824 cubic
Outont compared  with tons, valued at 79,314[., passed the duty
1898, P station at Kado. The corresponding figures
for 1898 were 26,479 cubic tons, valued at
. 100,657l. On the Bangkok side the output amounted to 86,336
logs of all sizes, or, roughly speaking, 25,326 cubic tons, valued
at 96,250L., slightly less than the output of 1898, valued at 100,C00..
The total output of teak, therefore, from Northern Siam during the
year 1899 was 53,150 cubic tons, valued at 175,564(., showing a
decrease of about 25,000/.

For the purposes of comparison a statement showing the total
output on the Bangkok and Moulmein
sides, respectively, during the last ten
years, is added. The statistics as regards Bangkok are not official
as, previous to the advent of the Royal Siamese Forest Department
in 1896, no official returns were available. They are, however,

Exports to Burma,

" Output for last ten years,

* Diplomatic and Cousular Reports, Siam. Trade of Chiengmai, No. 2518,
Foreign Office, August 1900. Printed by Harrison and Bons, St. Martin's Lane
London. Price—Oue Penny.
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the estimates of timber traders, and are substantially correct.
Only full-sized logs are given, and the figures are for the floating
season which begins with the rains in May and ends in the begin-
ning of the following year in February or March according to the
state of the water in the rivers. The under-sized timber sent to
Bangkok has little influence on the export trade to Europe, as it is
used locally. The Moulmein figures have been obtained from the
returns published by the Government of Burma, and are for the
months ending December in each year. The returns include logs
of all sizes, the figures for full-sized logs not being obtainable
here.

Statement of the Output of Teak from Northern Siam for the ten
years 1890-99 (inclusive.)

Y To Bangkok To Moulmein

ear. (Full-sized Logs).| (All Sizes).
1890 v. | Number 31,000 62,117
1891 " 11,000 43,873
1892 " 72,000 63,670
1893 " 73,000 52,463
1894 " 72.000 . *
1895 N 65,000 55,935
1896 " 69,000 47,'32
1897 " 31,000 62717
1898 - «.. | Cubic tons ... 76,000 26,479
1899 " 53,000 17,674

The decrease in 1899 is due to the deficiency in rainfall
during the past three years. In 1897,
the rainfall amounted to 414 inches, in
1898, 424 inches, and in 1899 less than 40 inches. In 1893, when
the last very heavy rain occurred, a total of 73 inches was regis-
tered. . This deficient rainfall resulted in a very poor floating
season, and this was particularly the case as regards the River Me
Ping and its tributaries (the Chiengmai side). Only a few logs
from this district got through to Bangkok in the course of the
year. No logs at all came out to the main river from many of
the tributaries, and in some instances logs put into the streams
early in the rains never moved at all. The River Me Ping was
unusually low during the year, and at the height of the dry season
there was said to be less water in the bed of the stream than has
been seen for fourteen or fifteen years. The last arrival of timber
at theduty station at Paknampho was in the week ending February
10th. Inthe previous season the last arrival was in the week
ending February 10th, whilst the date of last arrivals during
the twelve years before that has varied from January 20th to
March 17th.

Cause of decrease in 1899,

# No return,



138 REPORT ON THE TEAK TRADE OF CHIENGMAI, SIAM.

In consequence of timber not moving during 1899 for want
of water, the result is that if the rains
for 1900 are only moderately heavy, the
arrivals will exceed that of any other season. Over 20,000 logs
are lying in the main stream well on their
way to the duty station; whilst in the
upper stretches of the river, there are also large quantities of
timber which should, with fair average rains, reach the duty station
this season. It has been predicted by weather prophets—it must
be added, interested weather prophets—that the rains of 1900 will
rivalthose of 1893 when 73 inches fell, and that the output of teak
will not only beat all records but prove too large even for exporters.
It is possible that the rains may be usually heavy, though the only
basis for prediction seems to be the fact, that seven years have
elapsed with less than average rainfall. The rains up to the pre-
sent (end of June) have not exceeded those of the previous seven
years, but it is during August and September that the greatest
fall may be expected. One or two good floating seasons will just
at this time make a great difference in the finances of all engaged
in the teak business. Most of the present leases lapse in 1901 and
1902, and there is a clause which provides that timber still lying
within the boundaries of the forest on the expiry of the lease be-
Lapse of timber to lessor, COMeS the property of the lessor. The
, lessor is nominally one or other of the
local authorities, but, practically, the Siamese Government as the
nominal lessor or forest owner is mnot allowed any voice in
the matter of the disposal of the timber or the forests. An
immense quantity of timber is now in the process of extraction, and
should the seasons remain persistently bad till 1902, British
companies and British traders will incur heavy losses. In some
forests it takes quite three years to work the timber out, and as
leases have been granted for a period of six years only, the margin
for bad seasons is not very large. As may be well understood, the
rainfall is, therefore, one of the great factors for good or évil in
business in this part of the world, and the numbers of tenths of
inches daily recorded is # matter of anxious interest.

Everything is combining at present to make the extraction of
Extraction of teak teak more expensive and more difficult.
diffiouls. O OF teak M€ The establishment of the Siamese Forest
Department, an indispensable machine for
the proper collection of revenue and the protection of the forests,
Restriction of neceesarily leads to restrictions resulting
lations. Of MeW TC8U"  in fines for infringement of regulations,
and the uncertainty and trouble caused

by the institution, or threatened institution, of law suits.
I PR The price of elephants, without whose
phants. - Proc © €€ valuable aid timber cannot be dragged,
has gone up three-fold, though it is to
be hoped that this is only temporary, and labour has not only

Prospects;for next year.

Large output expected.




REPORT ON THE TEAK TRADE OF . CHIENGMAI, SIAM. 139

become more expensive, but, what is more, serious becoming
Scarcity of labour. exceedingly difficult to obtain.

The heavy labour in the teak forests is performed by Khamoos,
a hardy hill tribe hailing from the district around the Nam-U
to the north-east of Luang Prabang. They are a dirty, ignorant,
but for Indo-Chinese people, hardworking race, and have always
monopolised the working of the forests in Siam. Before the
annexation of the east bank of the Mekong by the French in
1893, they came down in large numbers to Siam, and were willing
to work for very small wages. They were conveyed by headmen
of their own tribe, who arranged their engagement for a period of
one or two years with forest contractors at a rate varying from
30 rs. (2L.) to 50 rs. (3l. 6s. 8..) per annum, and food, which com-
prised rice, tobacco, and curry-stuff. The food costs about 5 rs.
per month, or say, 4{. per annum. Many of the foresters to whom
they were hired never settled up with them at the end of their
term, but by promises and small presents induced them to remain,
so that it was not uncommon to find Khamoos working for
foresters who had failed to pay their wages for five or six years.
After the French annexation all these Khamoos became French

_subjects, and the French Consul made their hiring a special
branch of his Consular work, and brought pressure to hear on
defaulting foresters to pay arrears. Many Khamoos, finding
themselves suddenly wealthy in the possession of 100 to 200 rs.,
at once returned to their homes, and only the few who had taken
to themselves wives and settled down in the country village re-
mained behind. This exodus soon began to affect the supply of
labour, and during the last two years this has been accentuated by
the much smaller number of men coming down, and the majority
of time-expired men returning to their home. It is just at this
time, too, that a larger supply of elephants are working in the
forests, and all possible efforts are being exerted to hasten on the
delivery of timber which may lapse to the lessor, according to the
clause in the leases already referred to. This lessened supply and
increased demand has had the natural result of raising the scale
of wages, and new men, who formerly would only have received
40 rs. (2[. 13s. 4d.) per annum and food, are now paid as much as
120 rs. (8!.) with food, which in the meantime has gone up 50
per cent. in price, while experienced men, capable of managing an
elephant, demand 240 rs. (16(.). Thus it happens that labour
which some years ago cost, say, 110 rs. (7/. 6s. 8d.) per man per
annum, now costs 210 rs. (14L.).

Failing Khamoos, the only labour available is the native of
the country, the Lao. Unfortunately they are very indolent and
possibly physically incapable of performing heavy continuous
labour, and not even the attraction of what is to him a small
fortune will induce them to undergo for any length of time the
hard labour and isolation of forest work. The British firms and
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the Burmese foresters are now, however, compelled to supplement
the supply of labour with this unsatisfactory material, but it is
invariably found that after the original advance has been worked
off, and the Lao is a few rupees in pocket, he goes back to his
native village to smoke native cheroots and bask in the sun.

The question of labour is indeed most serious, and if the
supply of Khamoos keeps on diminishing,
timber men will be at their wits’ end to
find means to carry on their works. Schemes for importing
labour have been discussed, but on account of the climate the
expense and the risk have never gone beyond the point of being
mooted.

The amount of British capital estimated to be invested in the
teak industry is 2,000,000L., and the British companies are full of
anxiety at the present moment. The fact of working expenses
going up by leaps and bounds, the supply of labour threatening
to be quite inadequate to the demand, the difficulty of inducing
the native contractors to comply with the new forest regulations,
and, above all, the uncertainty of the renewal of leases, and the
still greater uncertainty as to what new regulations the Siamese
Government may wish to insert in the new leases, all combine to
render the position of the teak merchant in Siam anything but a
bed of roses for the time being.

It was inevitable that after the lax and reckless way in which
the teak forests had been worked for many years that all sorts of
difficulties should arise from the enforcement of new regulations,
and a great deal of labour has devolved upon the authorities of
Great Britain and Siam in smoothing over these difficulties ; but
much still remains to be done, and some time will necessarily
elapse before the new regulations will work without friction, and
the conflicting interests of the Siamese Government and the
British merchants equitably adjusted.

Labour question serious,

Forest Pests. *

1. In September 1899, the Deputy Conservator of Forests,
Western Circles, forwarded some caterpillars which he reported
to be defoliating teak trees in the Thana district. On examin-
ation they proved to be the lavae of the moth Palign damastesalis,
Wik, It has been reported almost every year as defoliating teak
in various parts of India.

2. In September 1899, the Reporter on Economic Products
to the Government of India, forwarded a series of the larva, pupa
and imago, of a moth, the larve of which were said to be defoliat-
ing s4l trees in Jalpaiguri. On examination the moth proved to

be Lymantria grandis, Wlk. It has been frequently reported
before as defoliating sl in India.

* Indian Museum Notes, Volume V., No, 2. Price, Re.l.
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3. In January 1899, we received from Mr. J. C. McDonald,
. through the Superintendent, Madras Central Museum, some
coccids which were reported to be attacking the roots of Erythrina
six months old. Mr. McDonald writes :—

“ These insects attack the roots of Erythrina plants six
months old, and have in fact wiped out wholesale a field of fifty
acres, which is shaded by the above tree. The damage began to be
apparent about the burst of the North-East monsoon in November
or so. The soil is quite a dry, light, and very friable one. This is
the first that I have seen of this sort of damage after an experience
of over 18 years of planting.”

The specimens were forwarded to Mr. R. 8. Newstead for
identification, and his report has not yet been received.

4. In March 1900, some beetles were forwarded by Mr.
G. M. Ryan, Deputy Conservator of Forests, Western Circle, from
Thana district, Bombay, which he found burrowing into Khair
(Acacia catechu) trees. This beetle (Sinoxylon sp.) has been
frequently mentioned in Indian Museum Notes as attacking =4l
(Shorea robusta), Terminalia belerica, the guava (Psidiumguava),
and other trees in different parts of India.

5. In February 1899, Mr. G. M. Ryan, Deputy Conservator
of Forests, Western Circle, forwarded some leaves of Diospyros
Melanoxylon which were covered with galls. The leaves were
forwarded to Mr. G. B. Buckton, who discovered a Psylla within
the galls, which on examination proved to be new to science.
He hasdescribed it as Psylla obsoleta. His description will be
found on page 35, and the insect and gall are figured on plate V.
(figs. 10—15.)

6. In July 1899, the Manager, Court of Wards Estates,
Backergunge, forwarded through the Director, Department of
Land Records and Agriculture, Bengal, some betel leaves covered
with insects. These on inspection proved to be Aleusodids, and
being new to our collection were forwarded to Mr.. G. B. Buckton
for examination. The insect proving to be unknown to science,
Mr. Buckton has described it under the name of Aleusodes nubil-
ans. His description will be found on page 36, and the insect
itself is figured on plate V. (figures 7—9.)

Thoe Manufacture of Turpentine and Colophony in the
Punjab.

The following account appears in the Punjab Annual Forest
Report for the year 1899-1900, which has been reviewed in the
February Number (Vol. XXVII., No. 2 of this Magazine :—

“ The operations for utilising ckil pine resin may be noticed
in some detail. During the season 1898-99, 16,500 blazes yielded
1,392 mds. of crude resin, including 450 mds. mentioned in
para. 52 of last year’s report. The total cost amounted to
Rs.4,110-12-6, or an average of Rs.2-15-3 per md., including the
cost of all tools, pots, &c., and carriage to the distillery at Nurpur,
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An experimental distillation of 3094 mds. was made with country
stills at a cost of Rs.381-5-0, including that of packing and land-
ing at the Agency depots in Amritsar and Lahore. The yield was
229 mds. 38 seersof colophony and 2,823 quart bottles of turpentine,
or an average per md. of 29 seers, 11'5 chataks of colophony and
9,5 bottles of turpentine. The sales up to the end of June 1900
amounted to 343 mds. of crude resin, 87 mds. of colophony, and
1,415 bottles of turpentine, realizing Rs.3,979-2-4. The result of
last season’s working was, therefore, an expenditure of Rs.4,496-13-6
and a revenue of Rs.3,979-2-4, with a balance in stock of
740 mds. of crude resin, 143 mds. of colophony and 1,374 bottles
of turpentine. During 1899-1900, 60,500 blazes are being worked,
and the yield to the end of June 1900 amounted to 3,108 mds.,
and is expected to rise to 6,000 mds. by the end of the collecting
season. The distillery plant has been supplied by Messrs. Garlick
& Co. of Bombay at a cost of Rs.5,370, exclusive of carriage. The
requisite buildings were constructed and the plant put in position
by the end of the year, ready for work to comience at the
beginning of the rains. Subsequent working will be detailed in
next year's report ; it may, however, be stated that the plant has
proved to be capable of disposing of 31 mds. of crude resin a day,
that the average result per 100 mds. is 170 gallons of turpentine
and 70 mds. of colophony, and that the cost of distillation,
including all charges, comes to Re.0-6-6 per nd. It is hoped that
the N.-W. Railway will take all the turpentine, and there seems
to be no difficulty in disposing of the colophony, chiefly for
making bangles. A clear profit of Rs.2-8-0 per md. is expected.
The experiment gives promise of being most successful, as the
product can be profitably placed on the market at lower rates than
the imported articles.”

Experimental Fruit and Vegetable Gardens in Burma.*

Reports are received from the experimental gardens at

: Taunggyi, in the Southern Shan States,
Experimental gardens. at Sigﬁ’l)mkaba in Bhamo, at Sadon and
Sima, in Myitkyina, and at Falam in the Chin Hills. The reports
are printed in full in Appendix I. of the Report with exception of
that on the gardens in Myitkyina. In these two gardens little but
English vegetables have been grown, but experiments are now being
made with apple, pear, peach, plum, and apricot trees. Straw-
berries have also done well.

The Deputy Commissioner points out that an orchard at
Myitkyina would probably be in a few years self-supporting.
Myitkyina is within 30 hours of Mandalay and 48 hours of Rangoon
by rail, and it would be possible to supply both markets with
English fruit.

* Report on Land Records and Agriculture, Burma, for the year 1899-1900,
Price, Re.l = 1s, 6d,
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Bhamo.—The orchard at Sinlumkaba has made a good start.
Most of the young fruit trees are thriving. Lichees have failed
and filbert and cobnut, gooseberry and currant trees do not pro-
mise very well.

The Deputy Commissioner wishes to devote more attention
to those fruit trees that will not grow in the plains and whose fruit
will bear the risk of transport to market. At Bhamo, Myitkyina,
and Katha peach trees have yielded an abundance of fruit
in private gardens, and there is no doubt that they grow in those
districts equally well in the plains as on the hills.

Chin Hills.—The Government grant was only made for the
orchard and garden at Falam, but half of the fruit trees obtained
were planted at Haka and Tiddim. At these two posts there is no
gardener, and most of the fruit trees have perished. At Falam
three-quarters of the trees planted still survive. Strawberries and
English vegetables, except broccoli, do very well. The Chin Hills
are at present out of the reach of any large market, and it would
be useless to grow more fruit and vegetables than are needed for
the European population in the Hills, Even potatoes are said not
to be relished by the Chins, and are grown solely for sale to
Europeans. , :

Southern Shan States.—The report on the Experimental
garden at Taunggyi is not published this year separately. Ex-
periments in wheat cultivation are no longer carried on, as the
Shans are fully alive to its importance, and are able to grow
wheat without further encouragement in the Mayelat. The
vegetable garden was washed away by two floods in October and
November, and consequently the receipts from the sale of vege-
tables have diminished from Rs.216 last year to Rs.128-12-0 this
year. The dry-weather crop of potatoes was fairly good, but the
wet-weather crop was a failure. Potato-growing by Shans is not
expected to progress until some facilities are afforded for reaching
the Burma market. In the orchard, strawberries have done well,
and there was a good crop of peaches, but unfortunately much of
the fruit was ruined by cockchafers. The nectarine trees have
yielded an abundance of fruit. The Superintendent has now
proved satisfactorily that the Docinia Indice is suitable for graft-
ing European apple trees on. The total expenditure on the garden
and orchard was Rs.3,844 and the receipts obtained by the sale of
the produce amount to Rs.1,778.

English Vegetable Seeds.—In Pakokku the experiments were
carried out by the District Officers and by the Assistant Conserva--
tor of Forests and were fairly successful, especially with radish,
lettuce, carrots and peas. In Mandalay, the rain in November
washed all the plants out. In Bhamo, ants destroyed the carrots
and turnips in Shwegu, while in Bhamo town a blight attacked the
tomatoes. In Myitkyina, the vegetables were grown in the Sadon
garden ; cabbage, broccoli, khol, rabi and beet did not get enough
water, and turnips were eaten by insects. In the Sima garden
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most of the vegetables did well, but were not so good as last year
owing to heavy rain. Turnips, tomatoes, celery, parsley and
French beans sown in April were good in spite of the warm
weather ; beans, lettuce, parsley, khol, rabi and tomatoes grown
during the rainy season did fairly well. In Katha, the experiments
conducted by the Burmans gave little or no results, turnips and
peas were fairly successful, while asparagus did well in the jail
garden. In Sagaing and Shwebo, where there should be little
reason for failure, the experiments were not successful, due to the
general difference shown regarding them, also to the heavy rain-
fall in Sagaing in November.

In the Upper Chindwin, the vegetables proved a success and
were useful, and partially failed only in the Kindat and Mingin
townships ; in the latter case due to heavy rains. In Meiktila,
the experiments were only a moderate success. They were grown
by Chinamen. In Myingyan, the vegetables were planted by a
Burman, and due care is said to have been given to them, but
without success. In the Chin Hills, at Falam, no record of the
early sowings were kept owing to officers being absent on column
duty, but the seeds appear to have given good results. Vegetable
seeds were also sent to the Superintendent of the Northern Shan
States. The sowings made during the rains are reported
to have failed owing to heavy rain and want of sunshine. In the
dry weather, the vegetables, with the exception of three, asparagus,
onions and parsnips, did well. The Shan cultivators were success-
ful with English tomatoes, and it is said that if seed were
imported in large quantities the indigenous variety would be
neglected in their favour. The garden at Lashio is some distance
from wells and all the water has to be carried up. Red, white,
and black ants also gave much trouble and no' means was found
of getting rid of them. If the ground is constantly being dug
up, however, it is probable that the ants will cease their attacks.

Tho Imperial Institute.

Quarterly Report by the Director of the Scientific Department on
enquiries conducted for the Government of India.

I have little to add to the statement made in my Quarterly
Report of July last, owing to the intervention of the summer
vacation. Work has now been actively resumed, and several
investigations on the subjects previously mentioned are nearing
completion, and will be reported upon at an early date.

Since the date of my last Quarterly Report, commercial
opinions as to the value of the gum of Prunus eburnea and of
Malabar Kino have been obtained and forwarded to India.

(Sd.) WYNDHAM R. DUNSTAN,
Director, Scientific and
Technical Department.
4th October 1900,
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IV.-REVIEWS.

Forest Administration in Kashmir State during 1899-1900.

A perusal of the Kashmir Forest Department Report for 1899
affords ample proof that the post of Conservator of Forests in
Kashmir is not the bed of roses it is popularly supposed to be.
Though the department is one which pays its way handsomely,
funds are allotted to it in a most grudging manner, the staff is
inadequate, miserably paid, and admittedly incompetent, the
operations of the department are openly opposed by the subordin-
ate officials and consequently by the general population, and
frequently the department is called upon to effect the restoration
of forests which have been so ruthlessly hacked about by contrac-
tors that no further felling can be attempted in them for another
three-quarters of a century. Such a legacy devolved on the depart-~
ment in the year under review in the shape of the Ramnagar
Forests, which lapsed to the State through the demise of the .Jagir-
dar, Raja Sir Ram Singh, K.C.B. In spite of these many difficulties
good progress is being made in nany directions, and if the
Conservator can gain over the opposition which now exists and
can secure a more liberal distribution of funds for his work, great
progress should be made in the next twenty years, as the
possibilities of the Kashmir coniferous forests are very great.

Financially, the department is in an excellent condition.
The average net surplus for the past nine years is Rs.5,00,075.
For the present year the surplus amounted to Rs.6,38,396 or
Rs.1,38,321 in excess of the average, the increase being mainly
due to a larger quantity of timber being flonted down to the
plains, and to better prices being obtained for sleepers. It is
probable that even this handsome revenue might be considerably
increased within a few years if the present fatal policy of starving
the department were given up and funds were freely provided
for carrying out necessary improvements.

It appears from Form 61 that, at the commencement of the
year, the area of forest in charge of the department was 1,969
square miles, and at the close of the year 2,294 square miles.
These figures, it is said, however, do not convey an accurate idea
of the area of actual forest under the control of the department,
because, in the absence of officers capable of selecting areas worth
retaining as forests, the course followed at present is to enter as
such all areas shown as ‘ khalsa” waste land in the settlement
records. Itis therefore probable that in time much of this area
will be thrown out, and it is estimated that the final forest area
will not exceed 2,000 square miles. This being so, given reliable
and competent Divisional Officers, the Conservator should have no
difficulty in acquiring a thorough working knowledge of his charge,
and in placing forest conservation in Kashmir on a sound and
practical basis.
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In the first step towards the settlement of its forests, viz,
the demarcation of boundaries, the department has met with
considerable difficulty, nor is this to be wondered at in a State
where it 18 possible for a woman to openly defy the departmert.
The lady in question, Bachnu by name, claims a certain area as
her property, but has admittedly no proof whatever. In spite of
the department having leared the produce, she continues to
appropriate it, and although she has been repeatedly prosecuted,
the Forest Department has been unable to obtain any redress, and
the civil authorities ‘seem unable to put an end to her
vpposition.” Surely the position of the civil authorities might,
under those circumstances, be more accurately described by the
words “seem unwilling to put an end to her opposition.”

As a natural sequence to the difficulties attending demarca-
tion and settlement of the forests, little progress is being made
in surveys. The outer boundaries of 846 square miles of forest
have been surveyed up to date, but no attempt appears yet to
have been made to eftect a detailed survey of the forests.

The only working-plans in existence are for forests situated
in the Kamraj district. They are eight in number, and cover an
area of only 10,818 acres, so that there still remains a great deal
of work to be done on the preparation of working-plans. The
forests comprised in the existing plans are mainly coniferous, the
statistics on which the plans are based have been got by means
of sample plots and by actual enumeration, and the system
prescribed is either improvement fellings or “jardinage” with
improvement fellings.

During the year Mr. W. Mayes, Deputy Conservator, Punjab,
has been deputed to draw up a working-plan for the forests of the
Bhadrawat Jagir. These forests are said to be large and valuable,
containing not less than 50,000 acres of deodar. It would be
well if the State would take similar steps with the more valuable
of its own forests.

It has already been remarked that the establishment is inade~
quate and poorly paid. Great difficulty is experienced in obtaining
suitable men as Rangers and Divisional Officers. Hitherto it
has been customary to employ men whose only recommendation
was that they were of good family, but men recruited in this
fashion are never likely to give satisfaction, and there should be
no difficulty in impressing on the State authorities that there is no
lack of trained private students from the Imperial Forest School,
who would be willing to take service under the State, provided the
emoluments were made sufficiently attractive. Nor will a forest

uard do much work for a monthly pay of Rs.1-4-0, nor for
Rs.3-2-0 for the matter of that. A man must be given as much
s will keep himself and family comfortably, and Rs.6 or Rs.7 per
month should be the very lowest pay given.

One hundred and sixty-four forest cases were taken into Court
during the year, chiefly on account of unauthorized felling. Less
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than 50 per cent. of the cases resulted in conviction, a percentage
which might well be improved upon, especially as numerous petty
offences, to the number of about 480, were dealt with department-
ally by the acceptance of compensation. :

No regular fire-protection is attempted, but the fires which
did occur only affected an area of about 10,000 acres, and are said
to have done little damage to the trees. Regeneration, however,
in the areas burnt over must have been very considerably retarded,
and the effect on the younger plants must have been to give them
a stunted growth.

Generally the natural reproduction of deodar is very satisfac-
tory, but in places the blue pine is a source of danger to the
successful reproduction of deodar owing to its abundance and profuse
regeneration. Silver fir is very common, but not intrinsically
important, though the day may come when it may be found
possible to utilise it for purposes which at present require more
valuable timbers. With regard to artificial reproductions, little
has ever been done with the exception of small sowings of deodar
in a few places. These have not proved a success, and it has been
decided to abandon further experiments in this direction for the
present at all events,

The State forests have to meet the demands made on them
by departmental working, purchasers and free grants. The total
amount of timber and firewood removed during the year was
5,035,256 and 31,151,494 cubic feet respectively, as compared
with 3,885,577 and 27,639,521 cubic feet removed during the
preceding year. The departmental operations were mainly
confined to the production of railway sleepers, of which 1,246,453
cubic feet were removed during the year, being a very considerable
reduction on the output of former years, probably due to the
supply being in excess of the demand. In Kashmir the saw has
been successfully introduced, and at present all logging by
means of the axe is forbidden. The sawing is mainly done by
Punjabie who are said to be better workmen than the local men,
The rates paid for sawing were 44 annas per broad-gauge sleeper
to local men, and 5} annas to Punjabis. In parts of the State
those rates were exceeded. The sleepers are all transported by
water, and the floating charges varied considerably; but with
water-carriage and sawing charges only amounting to ahout
5 annas per sleeper, these operations must result in a very handsome
profit to the Btate, as on an average the price obtained for sleepers
is Rs.3-0-6. That the Railway will continue to pay this rate
when Australian sleepers can be obtained for about KRs.2-5-0 per
eleeper, each sleeper guaranteed for ten years, does not seem at all
certain.

The following is of interest as showing the dimensions towhich
deodar can attain in the Himalayas :—‘ In the Desa Valley one
forest giant was felled, the girth was 23 feet; the annual rings
gave only 220 years age, which shows very fast growth indeed foy



148 FOREST CONSERVATION IN NEW SOUTH WALES.

deodar. The number of sleepers obtained, 10 feet in length, was
265 in all.”

Forest Conservation in New South Wales during 1869,

The department of lands (Forest branch) publishes an interest-
ing little pamphlet, entitled ‘ Annual Report of Forestry, 1899,”
in which are detailed the several steps which have been taken in
New South Wales to prevent the wholesale destruction of the
State forests.

The area reserved for forestry at the close of 1899 amounted
to 5,946,355 acres held under pastoral or other lease, and consists
of three classes, on two of which license fees are charged for
felling timber, and on the third class, in addition to the license
fee, a further royalty on the quantity of timbers felled is charged.
These reserved areas are at present being classified with a view to
placing the more important of them under some permanent and
definite system of working; but it is not stated what working
system it is proposed to introduce. At present in leasing Crown
lands conditions are inserted for the preservation of useful timbers
and for the making of improvements whenever possible, but the
day must come when those temporising steps will no longer suffice,
and the working and improving of the forests will have to be taken
up on a systematic and advanced basis. The longer this step
is delayed the more difficult will be the work, and the greater will
be the initial necessary expenditure. ‘

The export of hard woods to Europe is steadily increasing and
inter-colonial export has already attained very considerable dimen-
sions, New Zealand alone having taken as much as 4,000,000 super-
ficial feet of hard wood timber during the past year. This being so,
it is a foolish policy to postpone the introduction of systematic
conservation on the ground that the revenue will not at first
increase with the expenditure.

Apart from the classification of the various forest lands, the
department during the year has done a little practical work in
carrying out thinnings in some of the pine (Callitris calcasata)
forests. Some cedar planting has also heen done. The State also
maintains a forest nursery, where a reserve seed-supply is kept,
and from which as many as 40,000 plants of various sorts were
distributed during the year.

The Nagpur Experimental Farm in the Central Provinces.

The work carried out in the Nagpur, Central Provinces,
Experimental Farm during the past year 1899-1900 is reviewed
by the Chief Commissioner in a single sentence. ¢ The rainfall
of the year,” we read, * was exceptionally scanty, and the results
are very disappointing. The kharif crops failed for want of rain
in the month of October, and the rabi crops could not be sown
owing to the dry state of the ground ; it is therefore useless to
criticise the results of the year.”
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The Nagpur Experimental Farm, however, besides carrying
out purely agricultural experiments, is also given to dabbling in
forestry, and its scope in this respect has lately heen largely
increased, owing to the Telinkheri gardens and plantations having
been handed over to its management by the Forest Department.
It may be remembered, that *the Telinkheri Garden, like
Paldi Sakardara and Sonegaon, was originally one of the Raja's
gardens, and was, after the annexation of the Nagpur country,
declared nazul, i.., property of the State. The last three
gardens were eventnally given back to the private estate of the
Bhonsla representatives. The Telinkheri- Garden was retained
and continued to be managed by the Local Fund Committee
until it was handed over to the Forest Department in 1872,
In placing the garden under the management of the Forest
Department, Sir John Morris, then Chief Commissioner of the
Central Provinces, gave that Department a large area attached to
the gardens for the purpose of an experimental plantation. In
making over the garden and the adjacent lands to the Forest
Department, the Chief Commissioner had a two-fold object in
view, namely (first), that a well-preserved plantation of forest
trees with good roads running through it and an ornamental
garden in its midst would afford the public a pleasunt place of
recreation, and would be greatly appreciated by the residents of
the station; and (second), that one-fourth of the plantation
would in course of time provide fuel and building timber to the
Nagpur City. The Forest Department succeeded in raising a
good growth of forest trees on the larger portion of the area re-
ceived for the purpose, keeping a smaller portion for the cultiva-
tion of food-crops. In later years the Forest Department have
honey-combed the plantation by bringing several strips of land
situated in different parts of the plantation under cultivation.”

The reason for the rejection of these by the Forest Department
was purely a financial one, though the Department are themselves
wholly responsible for the step taken. The garden did not pay,
‘and consequently the Central Provinces Forest Department, who
apparently at that time were only able to judge of the value of
forestry from a money point of view, would have none of it. The
fact that the gardens formed an excellent area for the starting of a
¢ forestry experimental station,” which is so badly wanted ; the
question of its utility as a ¢ park” for the study.of trees; its utility
for carrying out experiments with exotics — all these questions were
altogether overlooked under the mistaken idea of at once realizing
a direct saving of a few rupees, though the indirect loss to the
Department in general might be considerable.

However this may be, there is consolation in the thought that
the Agricultural Department is now, so we learn, undertaking
valuable researches in forestry ; though, as a matter of fact, little
or nothing was done during the year under report. The whole
question is disposed of in the following paragraph :—
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¢ Several young trees in the new plantation on the Telinkheri
Hill were damaged by fire in May 1899. Many of the seedlings,
however, were found to be alive in the last rainy seasom, but a
large number has succumbed to the drought of the year under
report. 1 am glad to say, however, that the teak and khair
seedlings have resisted the dryness of the season during the
monsoon of the current year. I intend planting some seedlings of
the Ceara rubber plant, which is said to do well in a dry and arid
situation.”

It is not stated with what object the Ceara rubber plants
are being planted, but the experiment is likely to succeed, as may
be gathered from the following notes on the subject collected by
Mr. Reuther, L.F.S., and reproduced below :—

Manihot Glaziovii (Ceara).

Climate.—Thrives under a very wide range of conditions. In Ceara, grows
even in desert plains with rainfall under 50 inches, where the vegetation is
scorched up during the greater part of the year, and thrives also on mountains up
to 3,500 feet elevation, where the rainfall reaches 100 inches and the night
temperature falls even below 60°. A rainfall of 60 inches to 70 inches is ordinarily
sufficient, but about 100 inches suits the tree better. In Ceylon, thrives up to
3,000 feet elevation,

Svil.—In Ceara, thrives best in scanty soil among granite boulders ; never
in marshy soil. Though growing readily on hillsides in poor, rocky soil, unsuited
to al{,nost any agricultural crop, it thrives best where the ground is covered with
shrubs.

In Ceylon, grows on most barren soils.

Characteristics.—A moderate-sized tree, with erect stem 30 feet to 50 feet
high and 2} to 5} feet girth (at 3 feet from the ground). Rounded crown.

Hardy, adaptable, fast grower; not prone to insect or fungoid attack ;
requires little or no attention once established.

Readily raised from seed ; can be propagated from cuttings as easily as willow,
In every part of the world where it has been introduced, the seed production is
abundant, and the seed may be gathered already at 3 to § yearsof age. Large
areas could therefore be planted in a short time. In Brazil the seed is universally
sown directly in the pots which the trees are intended ultimately to occupy (just
like w::. seed in taungya plantations), and nurseries and transplanting are not
requir

Artiﬂoia.l—a.ltivation.

I Spacing.—Recommended to be planted thickly, with judicious thinning to
follow.

Germination.—Seed-coat hard and thick ; said to require more than a year
to germinate. But germination inducible within two or three weeks by rasping
off with a file both edges at the radicular end (recognizable externally by the
two-lobed caruncle).

Decelopment.—In Ceylon, attains in 2} years a height of 25 feet to 30 feet and
girth of 1 foot 9 inches at 3 feet frum the ground, Flowers at 18 months of age.

Rubber.—Quality excellent ; second only to the best “ Para.” Yield equal in
quantity to that of * Para.”

" There is also an Agricultural School in connection with the
Farm, and under the circumstances it would be interesting to
know whether any forestry is taught at this institution. No doubt
during the *rains” the services of the Nagpur Forest Divisional
Officer might be rendered available, though, perhaps, this is hardly

M. )

necessary.
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V.-SHIKAR, TRAVEL, &C.

s s o

A Bare Statement.

Are the coolies all ready ? Yes! Well, that's all right. We've
got to go to the top of that hill, have we ? Anyhow, it does not
look far. Great Scot ! but its a goodish stiff climb. Now we're at
the top. What ho! Stillfarther is it ? These hills are jolly decep-
tive. At last we've got there. Where are we going to sit? So this
is the place—thank goodness, I've got here alive after that terrible
climb. Nasty, damp-looking place, too, under yew trees. Anyhow,
its more comfortable than deodar needles. Wonder, which way
the bear will come, if there are any. So this is the place where a
Sahib had three shots last year and did not get anything. I hope
missing isn’t catching (something weird about that last remark,
will some cricketer kindly explain what I mean). When s the
beat going to begin? Let's have a look at the armoury. Give me
the ‘500 Repeater, and just be careful you don’t let off that -450
Martini by mistake. Can’t get comfortable on a slope of 45°; one’s
knees get too far away, and then one's feet slip. Don't suppose I
shall be able to hit anything at all. Suppose the bear came up
that nullah to the left, or perhaps up that ridge to the right; but,
above all, I hope they won’t get upout of those bushes just below me,
Thank goodness, they have commenced. What a long way off the
tom-toms sound. There’s only one man out of 40 shouting. What
brutes they are! Why don’t they give tongue properly ? Hullo!
what’s that ? What an awful shock to get over an old fox—but what
a beauty ! The old Shikari, I notice, is sitting closer to me. Don’t
believe the old man can see or hear much. Do I hear a trampling
of leaves away to the low right ? Yes, I do, by jove. Let’s have
another look at my pop-gun. Aha! there he comes up the ridge,
a fine large black bear ; can’t see much of him. Hope I shan't miss.
Why in the dickens doesn’t he come out into the open—ho, yes;
bad luck take him, he's turning off; must have a shot. Can ouly
see his head and neck. Bang! hullo, he's dropped backwards.
Must have hit him in the neck, as he didn’t utter a sound. What !
1ot got him, you old fool ? Of course I have. I'll go and have a
peep. Right Oh! he's as dead as mutton. I can see his legs in the
air. Get reudy again. Guess those coolies can make enough row
‘when there is & prospect of & wounded bear breaking hack. Why,
here’s another big bear coming up almost behind the other, but
giving & better shot. Bang! I've hit her. What a row she’s kickin
up, yet on she comes. Another shot, that's downed her. Ho!
by jove, she’s up and off again. A couple more shots land her at
last. What awful tough brutes they are. Here, hiyou old Shikari,
give me some more cartridges. What! got no more? Never
expected to get five shots; then hand me the *450. Whirroo !
there goes another, but what a little'un; can’t see it. Its bolt-
ing back diagonally across the line of coolies at full tear. Bang!
that was a risky shot, the coolies dead behind it. Wonder,
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if I hit it. Shikari says no; then T must have. Coolies are
close up now. What! I have bagged the little one, have I;
thought so; where isit? 180 yards down to the left in the
open. What good luck. Let's go and look at the others.
Here’s No. 2, a fine female, but in what a mess. One bullet in the
shoulder, two behind it, and one a little further back. They do take
some hitting. Now for No. 1. What a ruinmy sight—a male, I hit
him behind the ear and he was caught up against a yew tree on his
back. No wonder he didn't get far. Bring them down to camp
whilst I have a look at No. 3. There he is a goodish way down
the hill in an open spot encircled by admiring coolies. What a
bole in his side behind the shonlder. It’s a wonder the little beggar
got so far. What did you say ? Never heard of a Sahib shooting
three bears in 5 minutes ; don't you believeit. No more excitement
to-day ; but what good luck, and shooting not altogether so bad,
especially after having done a 10-mile march, padding the hoof
the whole way. Never expected it. Now for a drink and a tub.

P.8.—The bears measured respectively 6-10", 6’ and 4-6",
not so dusty.

E. RADCLIFFE.

VI-—EXTRACTS, NOTES AND QUERIES.
Observations on Packing and Transport of Plants, Fruits
and Seeds, *

By J. H. Harr, F. L. 8,

Superintendent, Royal Botanic Gardens, Trinidad.

To insure the successful packing and transit of any commodity,
it is first necessary to be certain that the material to be sent isin
a fit state to be packed. Plants, fruits and seeds are no exception
to the rule.

In the first place, a plant should be well rooted, well estab-
lished, not overgrown, nor too small. It should be clean and free
from injury and disease (parasitic insects or fungi), and should
carry a certain number of foliage leaves.

A fruit should be full grown or mature, but not fully ripe,
free from bruises of any kind. The stalk should not be pulled out,
but clean cut. The exterior of the fruit should be perfectly dry.

Seeds should be freshly gathered, not kept in hand longer
than actually necessary.

The following are a few of the various methods recommended
for packing plants, fruit and seeds. :—

Plants.

The art of packing plants consists in maintaining their
vitality uninjured while in the packed state, and in securing them
from damage during transit.

# West Indian Bulletin, The Journal of the Tmperial Agricultural Department
for the West Indies. Vol. I, No.3. London Agents: Messrs, Dulan & Co., 87,
Soho Square, W. Price—Threepence,
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The best appliance in which to enclose plants which have to
be sent long journeys is the Wardian case. This may be briefly
described as a glass-roofed, wooden box of any required dinzension.

Plants in the tropics are nearly always in a growing state,
and excepting bulbous plants, they can seldom be packed in a
resting coudition. There are some plants, however, such as
agaves, orchids, cacti, &c., which travel well, if packed in dry
shavings, in a well-ventilated, ordinary, packing case. Roses and
plants of like character, coming from a temperate climate, are
best packed in the autumn in the resting condition, but they should
have sufficient moisture in the packing about the roots to sustain
growth when they reach the high temperature and humidity of the
tropics.

The Wardian case is primarily intended to preserve the
vitality of growing plants by affording them sufficient mois-
ture, light, and air. This is effected by comstructing the case
in a certain manner, thus keeping up a regular supply of moisture
for the use of the plants. Plants in Wardian cases are given only
sufficient ventilation to prevent the interior temperature reaching
an excessive height.

There is considerable variation in the form adopted by
different packers in constructing their cases. I have prepared
diagrams of three of the most common forms :—

No. 1 has a roof sloping one way only ; No. 2 has a gable roof
with a flat, boarded top; while No. 3 has a sharp pointed gable
roof. No. 1 is the cheapest, No. 3 the most expensive. No. 1 is
the cheapest, because it is of very simple construction, but it has
several disadvantages. It does not allow much head room, and
from its form it offers a tempting seat to the lounging passenger,
resulting in broken glass and damage to its contents. It is of the
utmost importance that the glass of a Wardian case should be
kept intact, otherwise the contents are liable to serious injury
from drought, sea-water, rats, mice, &c.; in fact, the main object
of the case is destroyed when the glass is broken.

: The form of case I have called No.
1 does not permit of easy handling
without upsetting ; for, if lifted by the
handles, one side is found to be heavier
than the other, and the case turns a
somersault. A well packed case, how-
N ever, should be capable of being turned
completely upside down without injury.
The condensation, which takes place on

L%.,_] a glass roof with one slope, will, of
course, be delivered on one side of the
No. 1. case only, and thus the packing mate-

rial around the roots on the higher side of the case will be gradually
deprived of its moisture, and the plants on that side will suffer
This case is not nearly so strong as Nos. 2 and 3.
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The chief advantage of No. 2 is
that it gives a larger amount of room
for the same ‘ ship's measurement ”
than No. 1, but it has the serious dis-
advantage of having a flat top. This
flat top condenses moisture, and the
water accumulates on the smooth sur- F N
face of the wood in large drops, and
these instead of running down on the
inside of the glass, as in Nos. 1 and 3, L—T
fall into the centre of the case, and,
if they happen to be delivered full on No. 2.
the stem of any plant, that plant is very likely to be killed
before the end of its journey. No. 2, when carried on deck, also
admits of use as a seat.

The third form of case is that
generally used by the authorities of
the Royal Gardens, Kew, and it is in
the writer's opinion better suited to
the transport of plants for long dis-
tances than either of the others. The
condensed moisture of the interior is

AN equally distributed by the sloping glass
roof.

The only fault attached to this

"———]  caseisthat by ¢ship’s measurement,”

taken to the pointed apex of the roof,

No. 8. it has more cubic contents than Nos. 1

and 2, but this is probably more than compensated for by its not

affording a deck seat. This case has an advantage over No. 1 in

that its centre of gravity is much lower, reducing the risk of
turning over when handled.

Wardian cases should always be packed under cover, the
plants should be ready some time before, and should be in that
condition known to cultivators as ‘damp” (.e., neither in want
of water, nor too wet.)

Cleats should be arranged in the interior of the longest side
of the case, having notches one inch deep and some three or four
inches apart, into which cross bars should fit when the plants are
all in place. The packing material should be light in weight and
somewhat absorbent, such as leaf-mould, peat, or cocoanut refuse.
As the plants are placed in the case, this material should be
packed neatly around the pots and rammed firm with a rod small
enough to enter all the interstices. When finished, the surface
of the packing should be level and the rims of the pots just
covered with the packing material. Clay pots, the new metallic
pot, or pots of bamboo may be used. When plants are turned
out of pots, each plant should be tied up in sacking into a solid
ball before packing. No plant should ever be placed loosely into
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the packing of the case. It is better to place the plants regularly
in rows lengthways, and when the packing is finished, or while it
is proceeding, some coarse straw or dry twigs should be placed
between the rows, and these will keep the packing firm when the.
bars are in place. The bars, one inch square, should cross the
box from side to side, fitting into the notches of the cleats. A
similar cleat with notches will now take the ends of the cross bars
nearest the packer, and being well pressed down, should be screwed
or nailed securely. The cleating should be sufficiently strong to
prevent the packing from moving, even if the case is turned up-
side down with considerable concussion. The packing being finish-
ed, it is well to sprinkle the interior of the case with a little
water, but great care must be exercised in this matter, as too
much or too little may mean the destruction of the plants.
The best plan is to pack the case two or three days before
it is required for despatch, and to close it up when seen to be
in exactly the right condition. This condition, however, is one
Wh'i(l;leld only the experienced eye can secure, and cannot be de-
seribed.

All Wardian cases should be glazed with rough plate glass,
but if clear glass is used it should have a coating inside of white
paint, to keep out direct light. The glass roof should be pro-
tected by cleats of wood of sufficient strength, placed at inter-
vals which will not allow corners of other packages to break
the glass. It has been stated that a great deal of the safety of
the plants in a Wardian case consist in having the glass un-
broken. If this unfortunately happens, the breakage may be
temporarily repaired by pasting a parcel label, or piece of light
cloth, over the fracture ; this will often save a valuable lot of plants
from irreparable injury. It is a good plan when shipping plants
to put a notice to this effect on the case. I have always found
ships’ officers willing to attend to such a trifling matter if it is
brought to their notice. On one occasion I observed a captain
regularly superintending the washing of decks near a large case
of valuable plants, in fact, he looked after it better than the
owner.

Plants sent from the tropics to the temperate zone should
only be despatched when there is no danger of cold weatheron the
voyage. For many years the Trinidad Department has arranged
to send plants to Europe and America only during the summer
months, as it had been found that ninety per cent. of the failures
were due to having to pass through a low temperature. Hence all
our arrangements are made for June, July, August and the early
part of September.

Plants coming to the tropics from hot houses in temperate
elimates can only be sent with certain safety during these months.
Occasionally they may come through with safety at other times,
but there is always the chance of their getting a cold snap in the
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Channel, or on a railway platform, or wharf, which may seriously
injure or destroy them.

Orchids in their growing stages should always be sent in
Wardian cases, but if resting or dried they may safely be sent in
ordinary closed cases, packed loosely in dry wood shavings, and
well-ventilated by small openings, covered with perforated zinc to
keep out rats, mice, &c. The chief point in packing plants of this
class is to support them with the packing, at the same time
allowing sufficient ventilation to prevent fermentation, or mould
fungi accumulating on the tubers or leaves. If packed in large
cases, plenty of struts or bars should be nailed in the cases stretch-
ing from one side to the other to take off the weight of the plants,
and not allow them to press too heavily one upon another. Orcbids
are best sent immediately after flowering.

Filmy ferns (species of Trichomanes and Hymenophyllum),
are best sent in tight cases (even tin-lined cases may be used),
packing the plants between layers of soft damp moss, so as to
form with the ferns a soft, wet, spongy mass all through. Many
lowland ferns from wet districts, such as Dancea and Maraitia,
will also go well by this method, but ferns, as a rule, must be in
Wardian cases.

A case of filmy ferns sent to Kew, as above described, during
the past year, reached that establishment in excellent condition.

In packing plants from the open ground, for local transport,
care should always be taken to water copiously before taking them
up, so that they may coutain a large amount of moisture, and
their vitality be better preserved during transit.

Care should always be taken to prevent the exposure of the
roots of any plant to dry air or sun, as a few minutes will often do
an immense amount of harm.

Fruit.

My first experience of packing fruit for ocean transit wasin
October, 1873. In that year I sent a box of Nova Scotia apples
from that country to England. I ventured to mention at the
time to Dr. Masters, “I think Nova Scotia bids fair to become the
apple-producing country of the future.” How far this has been
realised is within the knowledge of many who have seen these
apples in the English market. My consignment was a successful
one; Dr. Masters reported: ¢ They were packed in coarse saw-
dust, and came to hand almost without a bruise,” These apples
were among the first, if not the first, sent to England from Nova
Scotia. To-day the trade is of considerable dimensions. I men-
tion this to show that by good packing much may be done in the
way of exciting interest in new productions in suitable markets.

Some people hold that only valuable goods are worthy of
good packing, and that cheap things will not pay to pack well.
Such arguments are fallacious. So far as my own experience
goes, whatever is worth packing at all is worth packing well, for
even if the packing ocosts more than the article itself, it should
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nevertheless be put upon the market in the best possible condi-
tion. Cheap and ineffective packing is dear at any price. It is
clear that it is better to expend 20 per cent. on packing, rather
than lose 40 per cent. or 50 per cent. of the returns owing to
defective packing. West Indian orange growers have been heard
tosay: “ We cannot afford to pack the same as the Mediterra-
nean people.” The reply is clear. “Then do not expect to get a
market for your goods.” There can be little doubt that in the
fruit trade the profit comes chiefly in the economy with which
the packing is carried out. By economy, I do not mean cheap-
ness, There is economy in effectiveness, as well as in cheapness.
It is certainly false economy to pack fully ripe orangesin barrels
for cheapness.

With fruit, as with plants, the material must be in good
order. It will never pay to shake down the oranges from the tree
to the ground, carry them for miles in a cart, and then shunt them
into a barrel. Success can never attend such handling, for all
fruit must be handled as carefully as eggs. A blow that would
crack an egg will certainly destroy a fruit; and if such fruit is
packed, no matter how carefully, it will assuredly arrive at its
destination in bad order. To secure arrival in good condition all
fruit must have been carefully gathered, and, without exception,
treated in the most careful manner to prevent bruising.

Fruit also requires certain treatment previous to packing
to assist in securing safe transit. This treatment is what I would
call ¢ hardening.” No fruit should ever be packed when freshly
gathered, but how long it should remain must be learnt by experi-
ence, as a great deal depends upon the state of the weather.
Oranges should be picked at least three or four days before pack-
ing, and laid out in single layers until all the moisture, or -what
is known as the ¢ sweat” of the fruit, has disappeared. To pack
fruit when wet or damp, is to court certain failure. The full
details of packing are too long to include in a paper of this kind.

There is one point in conmnection with temperature which
must be taken into account. If fruit, such as bananas, are kept
at too low a temperature they become ‘chilled” and will rot
before they will ripen. It has been frequently stated that to carry
fruit successfully, it is necessary to use ice chambers. I believe
this idea to be a mischievous one, and it has hindered in no little
degree the problem of the safe transit of fruit. The Jamaica
No. 11 mango was safely sent to England from Jamaica in 1873,
when the transit took 21 days from port to port. In 1875, and
again in 1891, the mangosteen reached home from Trinidad in
good condition. In no case was cold storage used. Apples, which
reach the West Indies in ice vessels, if packed near the ice, are
valueless for flavour, while those brought over in well-ventilated
packages, stowed properly in a cool part of the ship, arrive in
excellent condition, and keep their flavour for a great length of
time.
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The exact degree of temperature suitable for the cold storage
of fruit is not sufficiently well understood. Some people take it
to be at or near freezing point, while others adopt temperatures
of say 40° or 50° Fah. This latter, I believe, would be a good tem-
perature for fruits grown in a temperate climate, but if we are
dealing with tropical fruits, it is probably too low. Cold storage
at freezing point may do for dead meat, &c., but is not suitable
for the preservation of fruit. Still, we must have cool storage,
and how to obtain the desired temperature, must be decided by
shipowners and by shippers of fruit.

What is required is a well-ventilated hold, maintained at a
certain minimum temperature which should be some 10° or 15°
below that at which the fruit matures. Fruit will stand consider-
able hardship, provided it is carefully gathered, well dried, and
well packed. It is not easy to say, however, which of these three
conditions is essential. If a fruit is bruised in the picking, it is
inevitably doomed to rot. 1f not carefully dried, it will almost as
surely ferment and rot, and if squeezed or heated in the packing,
it must arrive in a bad condition.

The best cases for packing oranges are those furnished with
trays admitting one layer only, with bars to take the weight when
set on end. A very good and serviceable case is ome having &
capacity of two cubic feet and divided in the centre. In a barrel
the lowest row has to sustain the weight of all those above it,
which may amount to something like three to four pounds per
orange. The continued use of the barrel for oranges and similar
Jruit helps to bring our beautiful West Indian frwit into grave
discredit.

The package of pine-apples has to be conducted on the samer
principle. They should never be packed in barrels but in light
crates, each fruit having a separate compartment. Small and
indifferent fruits are rarely worth shipping, and, if in abundance,
should be preserved or sold locally.

Mangoes can be safely sent, if picked in the condition known
as ‘“full,” so as to gradually ripen during transit. In this case
it is also necessary to separate the individual fruits, and high class
fruit should be packed in the manner adopted for apricots and
peaches by European growers, namely, in single compartments with
soft packing material.

The actual business of packing fruit is an art which only
practice can perfect, and most of the failures are due to imperfect
knowledge of the conditions which are necessary to success.

A common idea exists that cultivators can, by planting at
certain times of the year, get fruit, such as mangoes and pine-
apples, to ripen at certain seasons. This may sometimes be
possible, but I am of opinion, after a quarter of a century's experi-
ence, that the control which can be exercised by the grower over
the time of ripening is small, and cannot be depended upon for
successive seasons. If we could control wet and dry weather, in the
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same way as under glass cultivation, something might be done ;
but until we are in a position to do this, the mango and pine-apple
season will be in June, July and August, the coffee crop will come
in November and December, and cacao will ripen in June and
November, with variations of dates in accordance with the season.

There is great need for study of the possible means to get a
crop of fruit out of season, for fruit out of season is well known to
pay. I think, however, that more success will come if the attack
is carried on from a different direction. It is true that we might
by withholding water imitate the dry season, and by giving water
imitate the wet season ; but still uncontrollable differences would
yet remain, for it is clear that we could not control the state of
the atmosphereé surrounding the branches even if we kept the roots
dry, and we could not give the dry air coincident with the dry
season, during rainy weather, and if we kept a plant well watered,
its branches would still be affected by the drought.

The best means to obtain the end in view, would be to seek
plants which ripen earlier or later than the general crop, and by
selection obtain varieties which come in extremely early, or con-
veniently late, and thus meet the demands of the ¢ out of season ”
markets. Selection of this kind is carried out in Europe and
America, and might equally well answer in the tropics if a little
attention was devoted to the subject.

I have digressed somewhat from packing and transport of
fruit, but I must plead the excuse that we must know how to get
our fruit before we can pack or transport it.

Some people are under the impression that the Botanic
stations maintain seed shops, where any kind of tropical seed
can be purchased in the ssme way as from seedsmen in temper-
ate climates. Itis not so. There are very few tropical seeds
indeed, which can be safely kept for more than a month, a great
many which cannot be kept more than a week, and nota few
whose vitality is destroyed in one or two days if not properly
cared for. Thus, a seed shop under European conditions for
tropical seeds is impossible.

Tropical seeds possess for the most part a very fugitive
vitality, and are easily destroyed by an excess of either drought
or moisture ; but more quickly by the former. Even if left
exposed to air, the humidity of which is generally high, they
suffer largely, but if in a position where the alternations of dryness
and humidity can effect them, they are destroyed in a very short
time.

Proper methods have, therefore, to be devised to keep them
in a suitable state until they reach their destination.

Such seeds as mango, cashew, nicker beans, some palms,
&ec., can stand a large amount of hardship and will keep for a
long time, and may be packed in bags or boxes for transit. It
is quite a different matter, however, with seeds of Ariocarpus,
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Brosimum, Amherstia, Castilloa, Hevea, Cynometra, &ec., &c.
Such seeds must be preserved in a suitable medium to keep them
in good condition and preserve themn for any length of time either
in hand or on a journey. The best medium found so far is the
fine dust or short fibre from the interior of the cocoanut, commonly
called cocoanut refuse. This material is the lightest that can be
employed and answers well for almost any kind of seeds. It is
especially suitable for packing in tins for transmission by post.

Another material which has been successfully used is weathered
charcoal dust. New or unweathered charcoal dust is just as bad
for packing seeds as weathered dust is suitable, on account of its
caustic character and the amount of moisture it will absorb from
seeds packed in it. A danger with both materials is that spores
of certain fungi get into them and destroy the seeds they cover.

Packing for delicate seeds should not be too dry or too wet,
but a happy medium between the two, just sufficient to prevent
the seed losing moisture and insufficient to start it rapidly into
growth. On the whole, it is better that seeds should germinate on
the way than be kept too dry, provided the process of growth does
not reach beyond a certain stage.

Experience teaches that greater success is met with if seeds
are started on their journey as soon after harvesting as possible,
and not kept a day longer than is necessary. If only required
for home use, they are best sown as soon as possible after being
gathered.

There is another danger to which even the hardiest of our
seeds are subject, and that is, the attacks made upon them by ants,
weevils, and other small insects. Seeds which have suffered in
this way are often to all appearance perfectly sound, but a close
examination will generally show that the germ or growing part has
been entirely destroyed. The seed is therefore useless.

Persons living in temperate climates, with no experience of

“the tropics, can hardly believe that seeds cannot be dealt with in
the tropics as in temperate climates, viz., gathered, cleaned and
placed in a “dry drawer ” until required. Proof that imported
seeds will not keep is to be found in the universal complaint of the
bad quality of the seeds which are on sale. Many trials of freshly
imported seeds have been made at Trinidad. As a rule, they have
been found to be good on arrival, and to lose vitality exactly in
proportion to the time allowed to elapse since they were imported.

Peas, which on first arrival showed a germination of 98 per
cent., kept for one month in a dry drawer will have their vitality
reduced to 40 per cent., and in three months’ time not 10 per cent.
will germinate. Other kinds of seeds are affected in a similar
way. If the period of test, however, happens to be in the dry
season, vitality will be found to be more persistent.

These facts were recognised many years ago, and have been
met by ordering periodical supplies at frequent intervals. Seeds
can be kept for a greater length of time if they are imported in
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packages which have been sealed in dry air in the temperate zone
and only unsealed as required. The best packages for seeds are
small tins opening readily with a thumb piece, like Huntley and
Palwer’s biscuit tins, or the tins used for packing Capstan tobacco.
Continental seedsmen adopt new methods quicker than English
traders. The latter do not appear to exert themselves to keep the
West Indian trade.”

The transport of seeds should always be made by the quickest
route and by parcel post, where possible. Consequently they
should be put up in light and handy packings.

SuMMARY.—(a) Plants.

1. Always select healthy and well-established plants.

2. Usedry, well-ventilated cases for orchids, cacti, bulbs, &ec.

3. Pack filmy ferns, mosses, &c., in damp moss in closed
cases. X

4. Pack plants in growth, or likely to come into growth, in
Wardian cases, well battened down, and see that the case contains
the proper amouut of moisture before finally closing.

5. Adopt the safest case, and ventilate sufficiently.

6. Take precautions to minimise risk of injury during tran-
sit; in particular guard against excessive illumination, drought,
displacement and movement of packing material, breakage of the
glass, changes of temperature, and damage from sall water, ani-
mals, &c.

7. When packing plauts for short distances, it is sufficient
to protect the roots and prevent rapid evaporation.

: (b) Fruit.

8. Pick the fruit when mature, but not over-ripe.

9. Let the fruit stand some time before packing, so as to
ensure a hardened surface atd freedom from moisture. Haudle it
as carefully as eggs.

10. Pack s0 as to prevent movement and bruising, but do
not squeeze.

11. Pack in small cases, not in barrels, and use cheap and
light packing material.

12. Do not allow fruit to travel in too high or too low a
temperature.

13. To obtain supplies of fruit out of season, select early
and late varieties.

(c) Seeds.

14. Transport all tropical seeds as soon as harvested.

15. Keep seeds secure from attacks of ants and weevils.

16. Pack short-lived seeds in damp cocoanut fibre, or
weathered charcoal refuse.

17. Ship always by the shortest route.

18. In the tropics import packages of European seeds in
airtight cases, and open as required.
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[ Note added.]
Extract from ¢ GQardeners’ Chronicle,” No. 674—Vol. XXVI,
November 25th, 1899.

INFLUENCE OF DRYING UPON THE GERMINATION OF PALM SEEDS.

Seeds of Oreodoxa regia sent dry, packed in capsules of
paper, did not germinate till after the lapse of one year and-a-
half; whilst seeds sent in moist wood charcoal germinated in a
few weeks after sowing. Comparing results, it was evident that
out of about forty species of palms, only three or four species
germinated when the seeds were sent over here dry, and of these
only a few seeds; whilst almost all the seeds of nearly all the
species germinated when the seeds had been packed in a moist
medium, and arrived in a moist state.— Dr. Udo Dammer, Gross
Lichterfelde, near Berlin.

—

Aborigines of the Nilgiris in South India.

The Nilgiris are a group of mountains, 6,000 to 8,000 feet
high, connected with the Western Ghauts just south of Mysore, and
are inhabited by five interesting native tribes, of whom four are
aboriginal. 'The fifth tribe is that of Badagas, so called from
Vada, which means north. Three hundred years ago these people
came from the north, viz., the Canarese country, after the breaking
up of the great kingdom of Vijianagar, and they have maintained
the Canarese language and the worship of Siva, which they
brought from their northern home. They now number 20,000
and are very conspicuous near the large towns of Coonoor and
Ootacamund, where they are the bulk of the day-labourers. They
have a yellowish clayey complexion like the soil in which they
toil.

The lowest of the four aboriginal tribes are the Irulas wholive
on the lowest slopes of the hills. ‘They are of the Mongolian type
of countenance and sell the produce of the forests to buy grain.
They have no marriage ceremony, but each boy chooses a bride
for himself when he is old enough.

They worship Vishnu under the name of Rangasawmy at 8
prominent peak known as Rangasawmy’s Pillar. Their language
is like the Tamil of the south country.

A more conspicuous tribe are the Kurumbas, who live on the
higher slopes in hamlets of four or five huts each. The huts are
constructed of wattle and mud. They live on roots and game and
sell jungle produce. They also make baskets and milk vessels out
of Bamboo stems and play rude instruments at the funerals of the
Todas.

Like the Trulas, they have no marriage ceremony, but allow
the youths to make their own choice, and their widows can re-
marry.
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They are very light, the men averaging only one hundred
pounds in weight. ¢ Stupid as a Kurumba ” is a native proverb,
but it is said they always tell the truth. Their number on the
Nilgiris is hardly a thousand, but there are branches of this tribe
on the Palani and other ranges further south.

Our engraving shows a group of Kurumba women and children
belonging to a branch called ¢ Muduvas.” The meaning of the
name is ‘‘ back carriers,” and they explain it by saying that once
one of their women put her child down while she was at work in
the jungle and a tiger carried it off. So ever since they have
carried their children on their backs, even while at work. The
picture shows the small children slung on their mothers’ backs.
It also shows the profuseness with which the women adorn them-
selves with rings, bracelets and necklaces. The advance towards
civilization is shown by the caps on the boys’ heads.

Somewhat more numerous than the Kurumbas of the Nilgiris
and much more in evidence are the Kotas, the industrial tribe of
the mountains. They live in seven villages, each containing from
30 to 60 huts. The only door of a hut is 46 inches high by 26
inches wide. They keep cattle, but do not milk them. They
practice the industrial arts and till the land ; their lands being the
most fertile spots on the mountains. The women make clay pots
on a wheel.

A Kota may have but one wife, unless that one is barren;
widows may re-marry.

While the average weight of the men is only 105 lbs., they
are twice as strong as the Badagas ; yet they are despised because
they live on carrion and may not approach a Badaga temple.

Each Kota village has two temples and two priests who are
hereditary. They recognise one god and his wife.

Their possession of the best lands indicates their having
come early enough to get first choice, and that, therefore, they
must have preceded the Badagas, who are the only other cultivat-
ing tribe. It is said that they were originally brought from the
plains to work for the Todas.

The Todas, the fifth tribe referred to, are the most singular
of all the people on the mountains, and as such, have become
objects of great curiosity to all visitors to the Nilgiris. One man
of them was even taken to the Chicago Exposition. They were
formerly hunters and are now buffalo-herders.

They have a copper hue and features of the Caucasian type.
The women have a more aquiline nose than the men. The
average weight of the men is 111 lbs.

They have long hair curled at the ends, and the women are
careful to keep it in curls, thus differing from most women of
India, who think curly hair a misfortune.

They are a lazy set. The men refuse to do anything but herd
buffaloes and collect tribute from the Badagas and Kotas, and at
the present time they beg from Europeans, who are pauperizing
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them with constant gifts. The women work a sort of embroidery
on clothes with Nilgiri nettles for stitching and English needles.
Formerly the Kotas made needles for them.

They live in hamlets of five huts each called ¢ Munds.” Three
of these huts are dwellings, one a dairy-temple, and one a calf
stable for buffalo-calves.

They have a hundred mounds scattered over the mountains.
Each dwelling hut has no other opening than the little front door,
32 inches high, by 18 inches wide, and one has to crawl in on all
fours. These oval pent-shaped huts are of bamboo, fastened with
rattan and covered with thatch. .

They practise polyandry and, to a limited extent, polygamy.

A woman, when married to a man, is the wife of his brother
as well, though the marriage ceremony is performed only with
the eldest brother. Infanticide was formerly practised with
reference to female infants, but the British Government puta
stop to it.

When a woman salutes a man, she raises his feet, one after
the other, to her forehead. An old woman, however, may receive
this honour from a man. '

Todas have games that they play something like ¢ puss in

- the corner ” and ¢ tip-cat.” '

The dairy-temple is the abode of the priest, who only can
enter it, and woman may not come near it. The priest keeps and
milks the sacred buffalo-herd. .

The Todas fear their priest, thinking that God dwells in him,
and makes known His will through him.

The initiation to the priesthood is very severe. For eight
days and nights a candidate must stay alone in the jungle, with
no covering on his body and no other protection than that afforded
by the juice of a certain tree rubbed on his body. He may
retain office as long as he likes, and the usual term is three or four
years.

Once a year a buffalo-calf is sacrificed. Their worship is
mostly buffalo-worship. Theirsongs are in praise of their buffaloes.
The only occasion when they are known to have risen higher than
their buffeloes in song is the time when they composed a song in
praise of a missionary lady, working among them, on her departure
for England on furlough. )

When a Toda dies, several buffaloes are slain to accompany
him to the other world, and his arm is placed around the horns
of one of the slain buffaloes. . .

They have green funerals and dry ones. The green funeral
consists of the burning of the body with its attendant sacrifice
of t:iuﬁ'alées and other ceremonies. The ashes are left to the
winds. :

The dry funeral is one that takes place at the beginning of
each year in memory of all who have died the previous year
They gather together in great nnmbers and slaughter a number
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of buffaloes and perform many ceremonies. The flesh of the slain
buffaloes is given to the Kotas who furnish the music. The names
of the dead are never mentioned again.

They think that a string bridge leads to heaven, and that -
hell is a swamp full of leeches. They have no idols. Except as
they may have borrowed one or two from the Hindus. Their
worship is that of the elements and ancestors, and has a pastoral
coloring that indicates a Vedic origin. They have no written
language, but their lady missionary has introduced the Tamil
character to provide books for them.

They number 750. No one has ever been baptized as a
Christian. One became a candidate and had prepared himself to
arrange his matrimonial affairs in accordance with Christian
requirements, but when it came to the loss of his share in the
buffaloes of his family, he could not endure that and went back
to his heathen life.

The Todas receive tributes of grain from the Kotas and
Badagas. If a Badaga refuses tribute, all they do is to prepare
to occupy a. “mund ” near the Badaga’s fields. The Badaga would
pay much rather than have a herd of buffaloes overrunning his
crops. So the tribute is soon forthcoming.

The buffaloes are in a semi-wild state, and have been known
to chase cyclists on the roads.

They do not seem to be decreasing, but rather are on the
increase. But their constant cry for ¢ Elain ” (alms) indicates a
degeneration of character resulting from the curiosity they excite
among all foreigners.—The Scientific American.

Conservation of Feathored Game and Songstm.

We have frequently insisted that the ground and feathered
game of India could be effectually protected did the authorities
make it known that they were in favour of legitimate proceedings to
ensure it, so hail with satisfaction the recently expressed intention
of Sir John Woodburn to encourage acclimatisation and conservation
in and around Darjeeling. True, His Honor’s intention, so far as
they have been made public, are confined to songsters and brilliant-
- hued birds, but the precautions taken with regard to them may
well be extended to game, as both play important parts in forest
economy. Great, no doubt, as is the havoc wrought among
pheasant, chikor and partridge in and around our hill station by
gun, trap and net, it is a mere fleabite compared to the destruction
of eggs and young broods by the senseless annual grass fires, and
that these are intentionally caused all experienced people know.
Though writing in the interest of sportsmen and game preserva-
tion,” the Forest Department, we feel assured, will endorse our
opinion that stringent measures should be adopted to put a stop
to the practice, in the interests, both of the Government revenue
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and those of future generations of the people themselves; asso
long as the reckless custom is unchecked, rehabilitation of jhumed
tracts is impossible, and no one need be told that the evil of denud-
ing our mountain’s sides of their timber is becoming more and more
apparent as time goes on. An abandoned jhum, at the end of the
first rains, despite the rivened black stumps presents still, marked
indications of promising rehabilitation were the sprouting second
growth permitted to develope; luxuriant as is the crop of gras;,
the vigorous young timber shoots would hold their own and gain
the ascendency were they allowed to do so; but as the dry March
winds set in, whole mountain ranges are given to the flames, anni-
hilating everything in their course, sweeping through budding
plantations, while the dense rolling smoke penetrating to the
innermost recesses of primeval forests in the neighbourhood
scatters the ground game farther and farther afield, besides suffo-
cating nestlings among the upper branches wholesale. Unless,
therefore, measures to meet the evil are energetically taken, we may
look in vain for domesticating the familiar birds of our temperate
zones, while the indigenous ones must inevitably grow less and
less. Fire paths avail little, for their extent to be of any service
must be too large to admit of efficient patrol. Vigilant as was the
watch kept on the forest reserve at Upper Shillong in the spring
of 1877, and again ten years later, it did not prevent a conflagra-
tion that nearly involved the whole station in destruction. That
these fires were intentional was proved by the finding of bamboo
choongas stuffed with charred cotton placed in heaps of fir dropp-
ings to windward, but the Rs.200 reward offered failed to detect
the incendiaries. Now, except in very rare instances, most of our
hill slopes, as also the plateaux, possess numerous springs such as
the one that issues from the side of Dodabetta, as you enter
Ootacamund from the east, supplying the station with water by
the well-arranged system of conduits led round the amphitheatre
above the lake ; the same conditions obtain at Shillong wherea
copious supply gushes out just below the peak grove ; and as nearly
all our hills enjoy the same conditions, there could not he much
difficulty in arranging a system of easily blocked conduits, the
overflow from which during the dry months would damp all
vegetation over an enormous area ; many small streamns meandering
through the prairie like plateaux could be dammed or divert

with the same object, and these waterways would admit of far
greater an'd constant supervision than the open glades "under the
name of fire-paths that may be seen running for miles round our
forest reserves. If it is mot possible to eradicate from the hill
stockman’s mind that firing is unnecessary, let them work their
will over strictly limit-areas, being held Tresponsible for the fire
spreading beyond such. Jhumers in many parts pay no rent or
other compensation for the annual destruction they cause, but in
common justice it may be demanded from them that they be called
upon to construct the dams, conduits or diversions recommended.
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‘We are influenced in what we write on conserving our moorlands
as The Field in a recent issue mentions the gradual deterioration
of the heather at Home, and, though no doubt, proprietors will
take steps to preserve that indispensable cover for grouse, what we
advocate would render feasible the introduction of that much-de-
sired game to this country; and it must also be remembered that
the timid hare—not therabbit —when afforded a safe asylum, would
prove a great acquisition. Previous to the establishment of the
Shillong station, when the environs were tolerably well-wooded,
the bamboo partridge abounded, but denudation and fires have
well nigh obliterated him, that he in common with pheasant,
would return is certain. Those who will go through Goodwin
Austin’s Book on ‘The Birds of the Nagn Hills and adjacent
Regions,” will be astonished at the number of these attractive
little beings ; and if energetic steps are taken to conserve them,
there is no doubt, but that the plantations and gardens, as also
the small woods throughout our hillg, would soon resound to their
twittering and the landscape rendered gay with the flashing of
their plumage. The Forest Department would incur no extra
expense if the above suggestions were acted upon; the money now
expended in clearing fire-paths and endeavouring vainly to beat
back flames would simply be diverted into another, and we venture
to assert, a much more effective means of combatting an evil that
each year is intensifying in such disastrous effects as uncontrol-
able floods, destruction of all but the coarsest fodder over immense
areas that should not only teem with game but atford grazing
ground for raising that equine stock, but which the whole world
acknowledges the present deficiency of. Close times and adherence
to game laws could be much more rigidly exacted among the sparse
population of our hill tracts than among the teeming bustees of
the plains, though much might be effected in the low country
could we enlist the sympathy of zamindars in the cause of game
preservation ; but we fear, in Lower Bengal more especially, so
long as the large eka wastes remain in their present unutilised
state, the prevention of jungle fires is well nigh impossible.—
Asgian.

Foresters at Cooper’s Hill,

We have once more to bid farewell to our Third Year
Foresters, who, early next year, take their departure for Germany
for their practical course of forestry. We have always found, that,
thanks to the physical test they have to pass before entering the
College, the forest students are extremely useful to the College in
many ways, and our departing friends prove no exception to the
general rule.
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Curiously, amongst the six men we lose three football
captains :—Richmond, as captain of the Rugby fifteen, has done
all that could possibly be expected of him, although he has been
seriously handicapped by an injury to his knee received in the
Oxford match. Robinson has led the “A” team to victory in
every match it has played, and Burke has captained the soccer
team through its chequered career this year.

In addition, Newman has greatly distinguished himself at
¢ three-quarters” since circumstances compelled him to play in
that position instead of forward, to which he was accustomed, and
he has besides acted as Secretary both of the Dance Committee
and of the Musical Society.

Hopwood has the distinction of being one of the best rifle shots
and sprinters in College, and heads the list of those qualifying
for a Government Forestry Appointment.

The extra forestry student Machhar is deservedly popular
with his colleagues and all other members of the College, and
some of his feats in the Gymnasium will long be remembered.

We wish them all the best of good times in Germany, and
success in their subsequent careers in India.—The Cooper's Hill
Magazine.

VII.-TIMBER AND PRODUCE TRADE.

Churchill and Sim’s Wood Cizcular,
London, January lst, 1901.

East INDIA TEAK.—The importation of Timber and Planks
has been :— .

1804, 1805, 1898, 1897, 18608, 1809, 1900,

Loads. Loads. Loads. Loads. Loads. Loads. Loads,

The 9,849 22,200 23,312 20,428 18,083 12,835 15,024
deliveries :— 10,620 18,399 31,941 18,410 18,526 17,017 11,033

The Teak trade has had practically no history during 1900,
certainly no sensation, and being so far doubtless happy, has,
nevertheless, been a little dull. The year began under the
brightest auspices with a shrewd demand and a high level of
price. For a couple of months or so cargo rates went stilla
point or two higher, and for the rest of the year there has been
no change in quotations, but these said quotations have not been
too readily obtainable when wanted. In London the year’s trade
has been a small one, the importation has outrun the deliveries
rather considerably, and the stoc% has accumulated, without,
however, having any depressing effect on prices. The high cost
is the only reason apparent for this dulness, it makes buyers
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nervous, and turns the trade into a hand-to-mouth one, business
being possible only as demand arises and not when sellers want
to sell. The importation of this wood from Java has made some
progress duringk the year and may become important. The
quality is not liked by a conservative trade any more than was
that of the importation from Bangkok a few years ago, or the
importation from Rangoon before that, but there seems no
inherent defect in it, and with due attention to selection and
manufacture, it may yet take its rank as the others have
done.

——— ———

The London Timber Market during 1900.

Churchill and Sim’s Circular, dated London, January lst,
1901. '

SaTINWoOD—East INDIA— Logs.—The supply during 1900
was considerable, and this added to the stock brought forward,
kept the market depressed all through the year. Finely-figured
logs, when wanted, brought good prices, but the dewand was
neither large nor constant, and small or plain wood was not easy
to sell. The stock on hand is quite sufficient to supply the
probable demand for some months to come. Boards.—The import
was much reduced, but most of the shipments were rather poor
and of narrow widths, which are seldom readily saleable; this
with the large sapply of logs brought prices down very low, and
should prevent such consignments being repeated. Quotations
?re for logs from 6d. to 12d., and for boards from 4d. to 9d. per

oot.

Papouk.—The supply was again very small, and there is a
danger of this wood, which is often asked for in vain, losing its
position in the market simply through want of stock. The logs
imported from Africa have not, so far, proved a good substitute
for the genuine wood from the East Indies, of which imports in
logs or planks are mow much wanted, and would sell readily at
from 3s. to 5s. per foot cube.

Esony—CeyLoN.—The import was very light, and, as all
arrived in the first-half of the year, the market has been bare for
some time. The demand was good, prices being very firm with a
steadily upward movement, and rates for all descriptions of
Ebony are now higher than they have been for many years.
Supplies are much needed and could not fail to sell well. Quota-~
tions are from £12 to £17 per ton.

East INpiA.—There was only one small import, which came
in the spring, and brought a good price, since then there has
been no supply, and early arrivals would find ready buyers at full
prices, as the inquiry is active. Quotations are from £9 to £13
per ton.



170

MARKET RATES OF PBODUCTS.

Market Rates of Products.
Tropical Agriculturist, January lst, 1901.

Cardamoms
Croton seeds
Cutch
Gum Arabic
Do. Kino
India-rubber, Assam
Do. Burma
Myrabollams, Madras
Do. Bombay
Do. Jubbulpore
Do. Calcutta
Nux Vomica e
Oil, Lemon-grass ...
Sandalwood Logs ...
Do.  Chips ...
Sapanwood
Seedlac s
Tamarinds, Calcutta
Do. Madras ...

... per lb.

»”

4 cwt.

”
”
”

Ib.

cwt.

"
”
”
”

Ib.

2s. 3d. to 2s. 4d.
30s. to 4(s.

23s. to 35s.

23s. to 35s.

658. to 80s.

2s. 104d. to 3s. 0}d.
2s. 3d. to 3s. 3d.
6s. to Ts.

4s. 9d. to 9s. 6d,
4s. 3d. to 7s.

4s. 6d. to 6s.

7s. to 10s.

3d.

£20 to £50.

£4 to £8.

£5 to £5 10s.

51s. 6d. to 59s. 6d.
158. to 16s.

7s. 6d. to 1ls.
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Page 3, line 13, for ‘ Route de’ insert ‘ Route du.’
. 6, , 9, from below, for ‘acacia’ read ¢ Acacia.’
w Ty 4 18, for ¢ Menispennaces’ read ¢ Menispermacesm.
s 8, 4 9, from below, for ¢ pinuster’ read ¢ pinaster.”
» 13, 4, 2, after ‘schools’ insert ‘ was.’
» 18, 4 6, for ‘Finland’ insert ¢ the Caucasus.’
,, 8, for ¢618,000" insert ¢ 72,000 ' and
for €32 insert ¢ 39,
Line 9, for ¢ 87,000’ insert ‘ 8,000
11, after ‘area’ insert ‘ about 15,000 sq. miles.’
Page 22, ,, 26, for ¢ dominion’ read ¢ Dominion.’
w 24, » 2 for¢Cercidophyleum’ reud * Cercidophyllum.
» 4, for* Piceaicca’ read * Picea.’
s &, for ¢ Leriz’ read ‘ Larix.’
, 40, ,, 23, for ‘large’ read *larger.

Kuvwn nmuy a8 wrscoplce uuauug.

Sleepers are taken and laid in the bed of the stream in such
3 manner as to form a trough-like channel into which the best
part of the water of the stream is guided. The upper ends of the
sleepers forming the channel are laid under or outside the ends
of those next above it, and where too much water escapes the
cracks are stopped with grass and leaves. The method can be
understood from a glance at the accompanying photograph. The
chanuel rests, as far as possible, on the boulders and rocksin the
stream bed, but is_propped up with sleepers laid crossways.
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Floating Works in the Jaunsar Division, N.-W. P.
By P. H. CLUTTERBUCK, I.F.8,, F.Z.S.

In the Indian Forester for July 1900, there appeared a
detailed account of the Kulni Export Works by which the sleepers
are brought down to the Jarér depdt in the Mautérgédh. It may
prove interesting to readers if a short account is now given of the
way in which the sleepers are exported from there to the plains
of India. ’

It may be stated at once that the export is done by floating,
but this is effected by three distinct methods, which bave to be
adopted in accordance with the bed of the river and volume of
water flowing in it. It will simplify matters if these methods
are described separately.

I.—Telescopic Floating.

From the Jarfr depdt, which is at the place where the wet
slide ends in the Mautdrgddh, to the place where that gédh or
mountain stream empties itself into the Tons is about 5} miles.
The bed of the stream is rocky and full of boulders. At flood-
time floating is found to be impossible, as the sleepers would get
out of control and would be swept away and lost in the Jumna.
Consequently special arrangements must be made, and the sim-
plest and most economic method that could be devised is that
known locally as telescopic floating.

Sleepers are taken and laid in the bed of the stream in such
a manner as to form a trough-like channel into which the best
purt of the water of the stream is guided. The upper ends of the
sleepers forming the chanmel are laid under or outside the ends
of those next above it, and where too much water escapes the
cracks are stopped with grass and leaves. The method can be
understood from a glance at the accompanying photograph. The
channel rests, as far as possible, on the boulders and rocks in the
stream bed, but is_propped up with sleepers laid crossways.
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Where the bed is very uneven, sleepers are piled up to the
required height. Where small pools occur, in which the sleepers can
Hoat easily without artificial assistance, the channel ends and com-
1aences again below the pool. When all the sleepers have been
passed along, those forming the channel at the upper end are
taken up, passed down, caught at the lower end, and laid, so as to
continue the channel; and so on, until the Tons is reached.
About 150,000 to 200,000 pieces, mostly metre-guage sleepers,
are brought out each season, aud the cost is about 7:5 pies per
piece for the 5} miles length. The number of men employed is
about 100 at the commencement of the work, about 400 when
the work is in full swing, decreasing to 80 or so at the finish. Of
the men engaged, about 60 are Pachmis from the Punjab, and
these are the ones who construct the channel. The remainder are
local coolies. It takes about 75 days to transport the whole num-
ber over the 54 miles to the Tous.

Il.—Floating by Single Sleepers.

As each sleeper reaches the Tons, it is pushed out into that river
and allowed to drift. The sleepers thus launched proceed on their
way down until they get stranded, stuck in groups, or get out of the
current into side pools. A gang ofabout 55 men, consisting of 1
head mullah, 6 mullahs on large sarnai made of inflated sambhar
skins, 25 mullahs with small sarnai made of inflated goat or sheep
skins, and the remainder ditbdru, i.e., men who cannot swim, proceed
alongthe river as soonas all the sleepers have been launched. They
re-launch all the sleepers as they come to them, leaving none
behind them. The large sarnas are used in the deep pools. The
man who propels one of these lies across it on his stomach, using a
paddle on one side and his feet on the other. He is well out of the
water, and keeps himself quite dry except his feet. These large
sarnai are also used for conveying the dibdru across the river as
required.

The small sarnai are used for getting from rock to rock in the
rapids. A mullah who uses one of them ties it loosely round his waist,
8o that he shall not under any circumstances lose it; he then puts
the inflated hind legs of the skin between his legs and, clasping
the neck in his arms, throws himself into the water. He guides
himself with his legs and one arm. By means of these small
sarnai the mullah can get to any part of the river, no rapid being
too bad for them. The second photo published this month shows
a typical reach of the Tons with stranded sleepers. It is taken at
the turn in the river above the Tiuni Bridge.

A Ranger generally accompanies the ghal, as the total number
of sleepers launched, is called collectively. The sleepers are even-
tually caught at Dikpathar on the Jumna, where there is a boomn ®
across the river. At Damog, about 10 miles above this, the sleepers
are only re-launched and sent down gradually, so that too many

* This boom is described in Schlich's Manual of Forestry, Vol, V., p. 393,



Negative by P. H. Cluttertsck,
FLoATING ON THE ToONs RiVER.






FLOATING WORKS IN TOE JAUNSAR DIVISION, N.-W. p. 173

may not reach the boom at a time. Sometimes heavy rain occur-
ring at such a time, causes the river to rise and carries down so
many sleepers, which before were stuck, that the boom has to be
re-opened for fear of its breaking with the strain, in which case a
great deal of extra expense is incurred in recapturing the sleepers
further down the Jumna, and many get lost altogether.

D4kpathar is about 2 miles below the Tons-Jumna Junction,
and about 57 from the mouth of the Mautargdh. The cost of
floating for this length varies from about 1:75 to 2 pies per piece.
The time occupied is about 24 months. On an average about 99 per
cent. of the original number launched arrive safely. A certnin
amount get broken in transit. Some, too, arestolen since the right
bank of the Tons for the greater part of the way is not Government
territory, and is therefore difficult to patrol.

Last year (1900), 188,000 pieces were sent down, of which
175,000 were metre-gauge sleepers, A contractor took up the
work of conducting the floating from the Jardr depdt to Dakpathar
for 9° pies per piece. The weather was favourable, and he has
profited by the contract.

III.—Floating by Rafts.

Below Dskpathar rafts can be floated, so the sleepers are
taken on from there in that way. Each raft, called a béra, con-
tains 328 metre-gauge sleepers, formed of two halves, side by side,
each called a salak. On the raft an additional 24 sleepers are
carried. Each salak is made up of a double layer of sleepers placed
crossways, 64 in each layer, with 32 sleepers lying in double rows
on the top, firmly bound with ropes made-of bhaber grass, Ischmae-
num anjustifolium. About 24 maunds of this are required
for each raft. [tcosts Re.l1 per maund. The rafts steered with
poles are floated 26 miles down the River Jumna to Tijawéla,
where, entering the Western Jumna Canal, they are taken 160
miles along it to Delhi. The majority of the sleepers go to Delhi,
but a few are sent to other places by rail from Abdullapur Station,
which is 27 miles along the canal from Tajawéla. The canal fees
are 14 annas per metre-gauge sleeper. The cost of rafting is
Rs.16-2-per raft of 344 sleepers, so the total cost of floating the
sleepers from the Jarar depot to Delhi, about 248 miles, is under 3}
annas per sleeper.

Statement showing cost of floating per melre-gauge sleeper from
Jardr Depit to Delki, 248 miles :—
Telescopic floating from Jarar Depdt to the Tons, 5% As,
miles, at 75 pies per piece ...
Floating from the mouth of tne Mautargadh to Dak-
pathar, at 2 Fles per piece ...

One per cent., lost in transit, at Re.1-8 divided nmong
99 per cent which reach safely, each .
Rafting including rope .
Canal fee oo

Establishment and Mnscellaneoua

-3
o

OO0

e

<
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»

Total o




174 VISIT TO THE FOREST OF FONTAINBLEAU, FRANCE.

Visit to the Forest of Fontainblean, Franoe.
By E. McA. Moig, LF.S. (Retired).

In connection with the Forest Congress, held at the late Paris
Exhibition from the 4th to 7th June, an excursion was arranged
to the famous Forest of Fontainbleau, situated about 60 miles to
the south of Paris, on the Lyons line of Railway. ,

Accordingly, on the 9th of June, about 100 members of the
Forest Congress started from the Lyons Railway Station at 9 a.M.,
and, after a pleasant run, arrived at Fontainbleau about 10-30.

The day was a perfect one, with bright sunshine and a cool
breeze, and the country passed through, conmsisting of undulating
fields, all covered with splendid crops of wheat, potatoes, clover,
&o., interspersed with many fine orchards and vineyards, also with
many picturesque patches of wood and plantations, was looking its
best, and tended to put everyone into the best of spirits. .

On arrival at the station of Fontainbleau, we were mét b
M. E. Reuss, Inspector of Forests in Charge, supported by his
Guard Général, together with several Brigadiers and Forest Guards,

all attired in their smartest uniforms, in honour of the important
occasion.

Outside the station we found five or six large four-horsed
brakes or waggonettes awaiting our arrival, and, after being each
presented with a neatly bound map of the forest, we soon settled
down into our respective places, and at once started off on our
tour of inspection of the most important parts of the famous
Forest of Fontainbleau.

As the forest is a most extensive one, and our time being
limited to six or seven hours, we naturally only attempted a drive

through the principal and most important parts, situated to the
north of the town of Fontainbleau.

We had, therefore, no time to make any very minute observa-
tion of the state of the forest with a critical eye, and for the
following information I am mainly indebted to an interestin
and concise pamphlet on the Forest of Fontainbleau, compiled by
M. Reuss, and of which we each received a copy, but which, I
regret to say, many members being so enchanted with the beauty
of the scenery, failed .at the time to study.

As regards the history of the Forest of Fontainblean, it was
formerly known under the name of the Forest of Biére, and formed

of an extensive forest area, occupying the valleys of the
Loire and Seine, and of which the Forest of Orleans and Montages
are the other most important remuants still in existence.

This forest formerly constituted the special hunting ground of
the King of France, and especially of Louis X1V, and was long
considered the private property of the Crown.

- The French Court usually proceeded to Fontainbleau every
automu with the object of hunting, hawking, &c., and many a gay
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and festive scene was doubtless enacted within its silvan pre-
cincts.

After the French Revolution the forest hecame the property
of the State, and is now considered, on account of its extent and
proximity to Paris, one of the most important forests under the
charge of the French Forest Administration.

The Forest of Fontainbleaun is situated on the left bank of
the River Seine, in the departments of the Seine and Maine, and
forms part of the conservatorship of Paris, where the conservator
has his headquarters.

The area of the forest, whicli is stated to have remained about
the same during the last 300 years, is 17,000 hectares or about
42,500 acres, and this includes an area of about 800 acres devoted
to military rifle and artillery ranges, &c.

The geological formation of the forest consists of what is
known as the Fontainbleau sandstone belonging to the Miocene
period, the deposit having a thickness varying from 100 to 150
feet.

Overlying the sandstones in many places are found beds of
recent clay, and marls of various degrees of thickness and extent.

The whole area of the forest has been much modified by the
action of water, and is therefore much cut up into small valleys
with intervening plateaux, and low hills called ¢ monts,” which,
however, only attain a height of 150 to 450 feet above the level of
the Seine.

On the whole, the result is & dry and not very fertile forest
soil, except in the places where clay and marl predominate, in
which spots it may be said to be of good quality.

Ovwing to the generally dry and pervious nature of the soil,
there are few perennial streams to be found in the Forest of Fon-
tainblean, the only omne of importance being ‘ La Madeleine ”
which, after filling the lakes in the old Palais grounds, contributes
. to the town water-supply.

All the other streams are either absorbed locally early in the
summer or form small marshes, most of which also dry up during
the hot weather.

As regards the suitability of the soil for forest growth, it may
be said to be of a medium quality, except where the clay and marl
predominate, and there the trees attain fine dimension.

The vegetation of the Forest of Fontainbleau consists princi-
pally of the following species:—

Robur Oak (Quercus sessilifolia) is the most important, and
constitutes about 50 per cent. of the whole forest vegetation.

After the Oak comes in importance the Scotch Fir (Pinus
sylvestris), which was introduced about. the year 1786, and has
become now quite naturalized in this locality.

This species reproduces itself with the greatest ease, so that
the treatment of the Pine portions of the forest, as far as natural
reproduction’is concerned, presents no difficulty.
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Although about 13,000 acres of pure Scotch Fir forest exists,
it is satisfactory to note that up to the present no particular
damage has been caused by any serious invasion of insect pests,
but as this is to be feared, steps are now being taken to introduce a
mixture of Beech along with the Pine. After the Oak and Scotch
Fir, the Beech (Fugus sylvatica) may be said to be the next and
most important forest species, as it constitutes about 15 per cent.
of the remaining forest growth.

The timber and fuel of this species are not, however, considered
of very good quality at Fontainbleau, and it is principally as a
soil-improver and nurse, that its growth is encouraged.

The other species which constitute the main forest vegetation
at Fontainbleau are Hornbeam ((arpinus Betulus), Birch (Betula
alba), Poplar (Populus alba), Elm (Ulmus effusa), Maple
(Acer campestre), Ash (Frazinus excelsior), &e.

The secondary vegetation and undergrowth of the forest
consists of various small trees and shrubs, of which the principal,
Juniper (Juniperus communis), attains a height of 15 feet, and
. the timber is sufficiently large to be used for carving purposes. The
following shrubs and plants are very common throughout the
whole forest, viz.,, Broom (Cytisus scoparius), Heath (Calluna
vulgaris), Bracken (Pteris aquilina), &e.

As regards the areas covered by the principal forest species,
they are distributed as follows :—

The Oak, with andergrowth of Beech and Hornbeam, covers
about 46 per cent., the Scotch Fir about 20 per cent., and the re-
maining 24 per cent. consists of mixed forest.

The central part of the forest, i.e., the portion situated to
the north of Fontainbleau, and which may be compared to the
kernel, has always been treated on the high forest system.

In the other deciduous parts situated to the north and south
of the principal forest area, the system of Coppice with Standards
was introduced about 100 years ago with the main object of meet- -
ing the increasing fuel requirements of Paris, to which place the
fuel is easily and cheaply transported by means of barges, plying
down the River Seine.

The following interesting natural facts regarding the Forest of
Fontainbleau may be recorded, and they have had an important
effect on the condition of the forest vegetation during the last
20 years.

The most serious damage was that caused by the severe frost
and snow during the winters of 1879 and 1880, and the effects
were naturally more severe in the Pine portions of the forest,
where large numbers of trees were broken by the weight of the
snow.
Besides the Pine, which mainly suffered, various other species
were more or less damaged by the severe frost of those two winters,
the only species which really escaped being the Birch, which was
hardy enough to escape all damage. The result of the injury done
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by the frost during these two winters was thatthe sanctioned
Working Plan prescriptions were completely upset, and an immense
quantity of wood was thrown suddenly on the market, and, as a
- matter of course, had to be disposed of at very low rates.

A good deal of damage has also been done to the Forest of
Fontainbleau from time to time by violent storms, notably by those
of the winters of 1827, 1893, and of the 14th of February 1900, on
which occasion about 12,000 Pines were blown down, the deciduous
tree, as usual, having fairly well escaped.

Owing to the comparatively dry and inflammable nature of
the Pine portions of the forest, and to the fact that it is much
resorted to by visitors, also that numerous main roads traverse it,
along which innumerable motor-cars are continually flying, it is not
to be wondered at that fires are of frequent occurrence, due to the
carelessness of visitors. The areas burnt during 1892, 1893,
and 1897 were respectively 475, 100, and 875 acres, and these were
considered most serious fires from a French Forest Officer's point
of view.

As they, however, only represent a failure of about 14 per cent.
of the whole area protected, Indian Forest Officers would, I think,
consider themselves uncommonly lucky in most years to escape
with such good results.

Again, the action of lightning is said to have caused consider-
able damage, especially to the Oaks, and many trees injured by
lightning are frequently met with all over the forest.

The trees struck are principally Oak and Fir, and it is worthy
of note that Beech trees are seldom injured.

In olden times the Forest of Fontainbleau seems to have been
subject to much maltreatment, and wholerale pilfering took place
by the neighbouring inhabitants, and this was systematically
connived at by the underpaid and corrupt officials of those
times.

This unsatisfactory state of affairs was, however, to a great
extent put a stop to as early as the year 1664 by a vigilant minis-
ter of Louis XIV called Colpert, who undertook the proper demar-
cation of the forest, and inaugurated some important Forest
regulations for its better management and treatment.

The result of these praiseworthy reforms had a most beneficial
effect on the welfare of the forest, and it may, therefore, be said to
have come under conservancy treatment, more or less strict, from
an early date. .

Up to the time of Louis Philippe, i.e., 1835, the forest seems
to have been generally treated on a system of selection felling,
besides Coppice with Standards in a few places.

At this time, however, the old system was changed, and the
method of seed-felling with thinnings in accordance with the new
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teaching of the Nancy Forest School was fully established on a
new scientific footing.

No detailed Working Plan was, however, framed till the year
1861, when a special Working Plan Commission of Forest Officers -
drew up an elaborate plan, the main features of which were as
follows : —

54,310 acres were laid down to be treated as high forest
with regular seed-fellings, the rotation being fixed at 120 years,

Lo 17 évthis heing divided up into five periods of 25 years each.

4,045 acres were laid down to be treated on the Coppice with
Standards system, having a rotation of 30 years.

And, finally, 4,067 acres were to be treated on no particular
system at all, but left practically to a state of nature, the object
being to meet the msthetic or picturesque tastes and ideas of the
numerous tourists and artists who resort to this forest during the
summer months,

This well-considered and elaborate Working Plan was closely
followed till the year 1880, when the devastation caused by the
frost and snow already referred to, necessitated the plan being con-
siderably deviated from, and the substitution of a provisionary
Working Plan pending the thorough revisal of the regular
Working Plan.

This arrangement continued for 12 years, which shows
the sometimes unavoidable instability of elaborate forest working
schemes, and during that period the damaged portions of the forest
were %one over by a series of improvement fellings, planting, &c., so
a8 to bring them as far as possible into a proper state for the Revised
Working Plan Scheme. After very careful consideration the Revised
Working Plan came into force during 1892, and under its provision
the forest is now sub-divided and worked as follows :—

lst.—Area to be treated as high forest, and comprising about
18,097 acres, and consisting of the best portion of the deciduous
forest.

This has been divided into ine Working Circles, the whole to
be managed on a rotation of 120 years.

2nd.—Section consisting of the resinous forest and compris-
ing about 8,230 acres, divided into five Working Circles, to be
worked on a rotation of 72 years.

3rd.—Selection felling or jardinage portion, comprising 7,457
acres, divided into five Working Circles, to be worked on a rotation
of 7 years,

4th.—The Coppice with Standards portion, eomprising 4,392
acres, to be managed on a rotation of 30 years. ,

5th.—The picturesque or ssthetic portion, comprising an area
of 4,040 acres, to be managed according to fancy considerations, or
almost left to nature. ’
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Ft may be observed that the object of the first section is to
provide well-grawn timber for building purposes and railway
sleepers, for which thcre is an ever-increasing local demand.

The object of the second section is to furnish cheap and
plentiful fuel for Paris, where the.demand is steadily on the
increase, owing to the excessively high price of coal, which at
present is selling at £3 per ton,

As regards the third section managed under the system of
selection felling or jardinage, the reason for this mode of treatment
is that the portions so treated are situated on rocky and inferior
ground, and thus unsuitable for other more regular treatment of
high forest. i "

With regard to the system of Coppice with Standards, it might
be expected ‘that, taking iuto consideration the dry nature of the
soil of Fontainbleau, it is somewhat surprising that the system
should be maintained at all, but the explanation given is that it is
useful for the fuel-supply, and if it is finally decided to convert
some of the coppice areas into high forest later on, the presence of
the standards will materially assist towards a satisfactory trans-
formation.

In the fifth or esthetic part of the forest, which naturally
contains all the most pictiresque spots, much appreciated by
artists and tourists, are to be found most of the finest (Oaks and
other fine trees, some of which bear hislorical names, such as
Clovis, &ec. )

None of the picturesque trees are, of course, ever felled, but
are allowed to decay and fall naturally, and one ancient Oak, which
had recently collapsed, measured 16 feet in girth and about
100 feet in height.

The Forest of Fontainbleau is noted for the completeness
of its system of roads and paths, being traversed by about 80
miles of natural and departmental roads, and 1,200 of main forest
roads, all of which are kept in splendid order. :

'The most romantic of these roads is what is called the Circular
Road, which describesa circle round the Palace of Fontainbleau.
It has a radius of five miles, and commands some fine vistas
and views of the surrounding forest, and is much appreciated
by visitors. As regards the question of the disposal of the game
in the Forest of Fontainbleau, it is sold by auction on a five years'
lease, and fetches about 8 annas per acre per annum. _

This high price is, of course, due to the proximity of the Forest
to Paris, and as good shootings are sc