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50 as to avoid confusion in the minds of persons not accustomed
to the use of scientific names. An index of vernacular and
English names, as also one of scientific names, is added at the
end of the book. '

As regards illustrations, want of space has limited them to a
map showing the general distribution of the forests, and in the
body of the work to a few photographs illustrating some of
the better known species.

The data given in the body of the book have been collected
from a vaiiety of sources, the most imyortant of which are the
Ledger Files in the office of the Imperial Forest Economist,
the Administration Reports of the Inspector General of Forests
and those of the various Provinces, Official Reports by Con-
servators and Divisional Officers, and from experience gained
by the writer during his service. A very considerable quantity
of information, especially as to outturn and prices in the
various Circles and Divisions, has also been supplied unofficially
by members of the Forest Department and to them are due
the writer’s best thanks for the personal trouble thev have
taken in the matter. To give a complete list of the names of
these officers is not possible and the most that can be done is
to acknowledge the help given by Messvs. Hart, Bell, Jackson,
Rogers, Clutterbuck, Carter, Peake, Wilkins, Foulkes, Farring-
ton, Mayes, Thomson, Arbuthnet, Gibson, Walker. Aitchison
and Courthope.  Acknowledgments are also due to Mr. Browns
of the Malabar Saw Mills, Kallai, Calicut and Mr. Coehlo of
Karwar, Kanara, for information supplied as to vield and prices
in those localities. '

As regards the uses to which timber and minor products
are put, Gamble’s Manual of Indian Timbers, Troup’s Indian
Woods and their Uses, and Watt’s Commercial Products of
India have been freely consulted. Under this head there is
little that i1s new except the addition of such information as has
been collected since the publication of those standard works.
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Commercial Guide to the Forest Economic
Products of India.

By R. S. PEARSON, F.LS.,

Imperial Forest Service,
Economist at the Forest Research Institute,

Dehra Dun, India.

CHAPTER L

DISTRIBUTION AND DESCRIPTION OF STATE FORESTS.

GENERAL.

The first attempts made in India to protect the forests from destruc- Commence-
tion were commmenced nearly a century ago in Madras, while the first ?ff:s?:y in
gerious attempts to increase the area under teak, by forming plantations, India,
were made some 80 years ago, by a Civilian of the name of Conolly, who
started the famous Nilambur plantations on the Malabar C'oast. It was
not. however. until 1856 that Lord Dalhousie laid down a definite policy
with the view of affording more widespread protection to the valuahle
forests both in India and Burma. and it is due to his wise forethought
that these valuable forests have in a great measure been saved from

ultimate destruction.

DISTRIBUTION AND AREAS,

The area of State Forests now under complete or partial protection
amounts in round figures to 240.000 square miles, or approximately one-
fourth of the whole «f British India. The distribution of these areas
over the whole country is by no means regular, so that in certain locali-
ties owing to the abundance of wood material many timbers of good

B
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quality are at present a drug in the market, while in others, owing to
the scarcity of forest growth, timbers of no great strength or durability
have obtained a wholly disproportionate value in the eves of the local
population.

Attention is drawn to the map at the end of the book on which the
forests are shown, and from which it will be seen that the largest and
most valuable forests owned by the State are to be found in Burma, and
that their distribution is fairly even all over that Province.

In India proper a more or less continuous belt of forests occurs along
the Himalayas and Sub-Himalayan tract, extending from the Kashmir
boundary in the north-west and running through the Punjab and United
Provinces to Gorakhpur, on the Nepal boundarv. This belt of forests
continues on through Nepal, and again enters British territory near
Darjeeling, thence forming a chain of forest blocks extending to the
extreme nort-east of Kastern Bengal and Assam in the Lakhimpur
Division and southwards to the Chittagong boundary.

South of the Himalavan belt, with the exception of some limited
areas along the Indus, near Multan and in Sind, no forests of any great
extent are found in Rajputana, Northern Guzarat, many parts of the
Central India Agency and over the highly cultivated plains of the
Ganges.

Along the Chittagong coast, extending to the north through the Garo
and Khasia Hills to the eastern limit of the northern area and extending
southward and eastwards into Arakan, there exists a string of forest
blocks often of great size.

1t is not until reaching the Central Provinces, that large forest areas
again occur. This central belt commences on the west in the Surat
Dangs and, running through the Satpuras and (‘entral Provinces, extends
southwards into the Deccan and eastwards into Bengal, terminating in
the Sunderbans forests, south of Calcutta.

The third forest zone occurs on the West Coast, starting in the north
of the Thana district of the Bombav Presidency, and forming a chain of
forest blocks along the Western Ghats often stretching considerable
distances inland, and running southwards through Kanara, Malabar.
the Nilgiris and Annamalais to the extreme south of India.

The fourth area is on the Fast Coast, commencing in the north with
the forests of Ganjam and Vizagapatam, stretching inland to Kurnool
and southwards through Nellore and Salem and then amalgamating
with the West Coast area in Southern Madras,

POREST ECONOMIC PRODUCTS OF INDIA. 3

The distribution of the forests, in 1908-09, in the various Provinces

was as follows :—

Area of ‘
. Area of Protected, ‘
)P'r 0~vmce or Reserved Unclassed, REMARKS.
Presideney. forests. and Leased
forests.
Sq. miles, Sq. miles, I
Bengal 4,240 3,392
Eastern Bengal and 6.556 | (1) 22,695 | (a)Unclassed forests.
Asgam. .
United Provinces . 3,934 (b) 9,224 (b) 42 square miles Unclassed.
l 157 square miles Leased and
the remainder Protected
forests.
Punjab and North- 2,170 (¢) 2,211 | {c)1,722 square mile§ Unclassed
West Frontier. J and 369 square miles Leased,
" the rest Protected forests.
Central Provinces (d) 22,001 (d) Of which a portion is Pro-
tected forest.
Madras 18,549 (¢) 1,058 | (¢) Rescrved lands.
Bombayv and Sind 13,763 | (f) 1,337 | (f) Protected lands, or arcas,
. managed by other Depart-
| ments.
Burma including the | (g) 23,017 | (h) 109,392 }(9) 159 square x‘niles of Reserv-
Andamans I . l; ed forests being 1n the Anda.
) | | mans,
i : {h) 1,794 square miles of Un-
i . classed forests being in the
i | Andamane, .
TorarL . | 94,230 149,300
!L_ o ,
GRAND TOTAL .

243,539 Sq. miles, .‘

w0

B

Avea of

Forests in

1908-09,
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Certain Native States have foll

ment of India and have also show
larger areas resery

owed the example set by the Govern-

hnterest in their forests ; some of the
ed or protected are given below :—

.\'al}le_e of State or Reserved Protected

Political Agency. forests, forests, REsaBEs.
' Nq. miles., Ne(. miles,
Mysore . . 2,366 667* *Res

) served lands,
Coorg e . . 476 30
. l?aluchl.xtan . . R 4961 1 Unclassed

Kashmir . 2 813 1,186 '
Travancore (1903-08). 2,266 ,'.
Hyderabad (1907-08) 4,878 3,293

TyPes or Foresrs,

Owing to the variations in climate. altity
over which the ‘orests are distributed, sev
are found, generally characterised by one or more dominant i
It is o’ten not possible to draw a distinet line between any two ts?emesi
forests, as one tYP.e merges into the other. Fo- instance, the i)peilo
forests gradxfally give p'ace to those of Si'ver Fir and R r;xce he:]o in
other localities the dry deciduous pass gradually into mgist d'ovil -
and 'thv latter aga’n into true evergreen forests. Tt is th.orvfo( 1*( HOUIR‘
possible tf) define the zones containing distinct types «l)f forost”‘ O?hy
broadesF lfnes. .tho lir.nits of which not infrequentl.v coincide \\';th()crzlithei
the va.rlatlons m altitude, the areas of greater or less rainfall, and the
geological formation. or two or more of these factors combined

T}}e North-West Himalavas of the Punjab and United. Provin
contain the valuable conifer forests. the most important species in t‘}‘(‘ﬂ
type O,f forest being the Deodar, the tinbhor of whiel 1s unlivors;xﬂ ; uqlxl;
for railway sleepers. Manv other useful timbers are to b» fmv)rdl(’(
these forests, such as the Silver Fir. Spruce. Yew. Pencil (‘odar‘ tl”:
Blue and Long-needled Pines, several species of Oak, the Hiyn o

Hazel, Elms, Walnut, Sveamore Birch. P ..
' ’ ) Nvtamore, , Poplar, Willows
chestnut. plar llows and the

To the east of the ahov
same, though in most place

e, and to the vast areas
eral distinct types of forests

alavan
Horse-

e area and more or less iy continuation of the

s containing a very different type of vegetation,
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come the forests of the Eastern Himalayas running through Nepal and
the Khasia and Garo Hills of Eastern Bengal and Assam. The Deodar
is absent in this region, though on the higher slopes of the Himalayas the
Silver Fir, Spruce and a limited number of Yew, together with Oaks and
Chestnuts in other places, cause the forests to resemble those of the West-
ern area. At lower elevations the forests are composed of broad-leaved
species and in places cane-brakes, Sissoo and Khair are found in the
drier areas and along the water-courses, while in the upper Jimits of tle
Assam vallev evergreen forests are found in which a great variety of
species occur, important among which are the Nahor tree of Assam
(Mesua ferrea), Cedrelu spp. and Magnolias. Passing southwards to the
Cachar valley, into Chittagong, the Lushai Hills, and down to the Arakan
Yomas, the types of forest vary from locality to locality and vast areas
are covered with many great trees along the rivers and on the alluvial
soils, such as Dipterocarpus spp., the Ajhar tree (Lagerstromia Flos-
Reqine), Nahor (Mesua ferrea), Clickrassia and many other more or less
pmportant species. On the hills of Chittagong the height growth of the
forest is not so great as in the plains and bamboos occur In great
quantities. The Khasia Hill forests are noticeable as being the home of
the Khasia Pine anda varietv of Oaks, whilein Arakan manyof the
forests consist of pure bamboos.

Kissoo and
Khair
forests,

Evergreens
of Assam

and Arakan.

The area to the south of the Himalavan conifer forests and lying at sal forests,

the foot of the higher hills, including the Siwaliks and extending through
the Garhwal, Ganges, Kumaun and Kheri Divisions on to the Nepal
Terai and into the Garo Hills, contains the  Sal » forests of Northern
India. It is fromthese foreststogether with the ¢ Sal” belt in the
Central Provinces that the greater percentage of the Sal sleepers is ob-
tained for the Indian railways.  Mixed with the Salisa variety of species ;
in the lower hill forests the Chir Pine oceurs, along the dry water-courses
Sissou, in other places Toon. Khair, Albizzia spp., Suin and a large
variety of move or less deciduous trees often mixed with bamboos.

In the dry areas of the Punjab, Rajputana, Sind, and extending down
to West-Central Tndia and Kathiawar, are found forests containing a
very limited number of species. often growing to no great size ; though
the timber in default of anvthing better is of considerable value. The
most important species. especially along the banks of the Indus, is the
Babul growing into a fair-sized tree on irrigated land or near tanks.
Of other species of importance may he mentioned the Khair tree, Baban
(Populus euphratica), Cappuris and Tamriz species.

Fabul
forests,



Deciduous
forests of
the dry zone,

Forests of
the Western
Ghats.

Moisy decidu-
ous forests.

Evergreen
foresis of
Malabar.
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To the south of the Jumna, extending across from (uzarat in the
west, to Orissa on the east, and southwards through the (entral Pro-
vinces, the Khandesh Satpuras,jﬁhc Decean, far down into the (arnatic
country, ate found to dry deciduous forests of India. The principal
species in these forests are Teak in the west, centre and central-south of
the area, Sal in the centre and east and Sandal in the extreme south, the
Sal and Teak never being found actually growing together. Other kinds
of trees of considerable importance occur with the above species, of which
may be mentioned Sain or Ain (Terminalia tomentosa), Anjan (Hard-
wickia binata), Kosum (Schleichera trijuga), Blackwood (Dalbergia lati-
folia [ the Gum Kino tree (Pterocarpus Marsupium), Red Sanders (Pe-
rmearous santalinus) in the south, Semul (Bombaz malabaricum) and a
large variety of other trees, the timber of which is generally speaking
only used locally.

To the west of the dry zone area and stretching from the Surat Dangs
and Thana Districts down the Western Ghats through Kolaha, Kanara
Malabar, the Nilgiris and Annamalais to Travancore, and in some
places extending a considerable distance over the crest of the Ghats
oceur the dry to moist deciduous and evergreen forests peculiar to the
locality. Inthe northern limits of this area, as also on the upper slopes of
the Ghats, the forests are not unlike the dry deciduous forests of the
Deccan and Central Provinces except that the Teak grows to a greuter
size and the other species are in proportion larger. Blackwood is, after
teak, the next most important species, and is of greater size in this
locality than in any other part of India.

The lower slopes of the Ghats, and the many vallevs formed by the
rivers of the West Coast, contain moist deciduous [orests in which the
Mutti and Hongal (Terminalia tomentosa and paniculata), Benteak or
Nana (Lagerst omia lanceolata), Jamba (Xylia dolabriformis), Honne or
the Gum-Kino tree (Pterocarpus Marsupium} and Dillenia spp. play
an important part, being often mixed with masses of large bamboos,

Still lower down, in the excessively damp localities, in the ravines at
the foot of the Ghats and vn the shady side of the slopes, occur the
evergreen forests, with straight-stemmed trees of great height, amongst
which are found Canarivms, Callopylhums, Hopeas, Mangoes, Viter,
Sterculia alata, Diospyros, Vateria indica, Dipterocarpus,
Strychnos, the latter especially towards the Coast, Cinnamomun, 8pp-,
Palms and a variety of other more or less usefut trees, the ground being
often covered with canes. Towards the top of the Nilgiris and Anna-

dense

Mesua,
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malais, evergreens also occur but of a special type, known locally as
“Sholas,” consisting of laurels, Rhododendron,'l lex, Symplocos, Elwcarpus,
Euyenia, etc., with an undergrowth of Strobilanthes.

In Burma several tvpes of forest occur, the most valuabl_e being the Teak fore
Teak forests of Tenasserim, the Pegu Yomas', Ma.r.taban Hills anfl th'e of Lurma
eastern slopes of the Arakan Yoma. I\.lixed with this valua'b]e species, is
Ironwood (Xylia dolabriformis), vielding excel%ent sleepers», th'e timber
being superior to that of the same tree grown in .Sou‘thern‘ India. OTher
species found in this type of forest are Terminalia, Eugeru{z,.Homuhum,

Acacia, Albizzia, Careya, Gmelina and often great quantities of bam-

boos.
Another verv distinet type of forest 1s tl.mf f(?rmerl by szternf'arpus T
or * Eng” tree. which yields a valuable timber, of Burmg

tuberculatus. the = In . . abl .
e forests. being not unlike Sal in its habits,

and forms in places nearly pur ! -

A distinet tvpe of forest, which covers cqnmderable alteasc m the f;",fh for
drier regions of Burma is formed by the Khaxr_tree (:4C(I(TLa ‘atechu) °f Burma
from which the valuable product known as cutch is obtained.

In Northern Burma. at high elevations, there appear f01'e§ts not un- H’m fores
like th;)se of the Easterh Himalavas, in which the Khasia P.me, Oa'ks, °f Lurmg
La\;rels and Rhododendron occur, but from a commercial point of view

they are unimportant as compared with the Teak, In and Kbair forests

above described. . ‘
The Andamans are generally classed with Burma, but contain cer- }A:r?m“
o ) J a Sis.
tain species of great economic value, not found elsewhere. The. most s
important of these are Andaman Padauk (Pterocarpus dclbergioides)

and the Zebra wood (Diespyros Kurzit).
Lastly. come the tidal forests of the Sunderbands, the mouth of the Tigul rore
Iv. and the coasts of Tenasserim, Arakan and Malabar, fom-.
argelv consisting of Mangrovgs, Sundri
" valuable timber, Sonneratia apetala

Irrawaddy,
ing types of themr own, and ]
(Heritiera minor), vielding a very va
and a variety of other swamp species.

hl N . A 8] .
OUTTURN AND VALUE oF TIMBER, FUEL AND Minor PropucTs.

The total outturn of timber and fuel {from Gove.rnment forests, ;1‘1) Outturn.
1907-08, was 234,982,123 cubic feet_ or aPpro.\'xmately ‘4,699,6 a
tons. Out of the above total 65,365,555 cubic iee.t were tupb(f}r an f
169.616,568 cubie feet fuel, of which about 41 million cubic feet o
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) ‘ ' : s ] Annunal

. To give an idea of t-h? enormous ann]ual 01.1tt1u(;vé180(;fgt1{nber andt flu:; ontturn of
timber and 46 million cubic feet of fuel were removed by free-grantees Fom e e e e 320,000 tons, of which amything s
and right-holders.

996.470,000 cubic feet or roughly 4,529,000 tons, of which anything duets.
The number of bamboos exploited was 193,427,023, of which about

52 millions were removed free of charges by cght and privilege-holders
The number of cattle allowed to graze in the forest was a trifle

over 15 millions, of which just over 4 millions were allowed to graze free
and 2} millions at privileged rates.

from 250,000 to 350,000 tons was Teak timber.

IMPORTANT SPECIES DEALT WITH,

' Out of the manv valuable timbers which might be described, 8().specio:és
o e 1 L1525, Showi s s o T e have been selected. and dealt with separately, special stress being laid
expenditure Rs. 1,43,12,933, showing a net profit of Rs. 1.13.30.046, mvtt1 P Oséime ‘.ieid pd deatt v 1()(.a‘litiesa e st o e
ot sy o 2w A T iy treble i the (t);;llb:'r I())btuinab‘le, its approximate value—and to whom to apply for
e of ho Mi further information on tle subject.
The value of the Minor Produsts removed by various agencies came
to Rs. 71,39,241.
1. Abies Webbiana, Lindl, and Abies Pindrow, Spack. (The Himalayan
- Silver Firs.)
Distribution.—The Indian Silver Firs are tall ‘stat,ely tr?eg, with
CHAPTER 1I, cylindrical stems, found in the Hin}alayas, o.\‘tendlr‘lg from (,h{tral to
Bhutan, at 7-14,000 feet— and occasionally at even hlgher‘ elevations. .
MAJOR PRODUCTS. sziilj/ of the ?'.‘f)()ll‘—"l‘lltt wood of b()th' ﬂ)e(:lcis'lznot l'lnlhtkebt)]lllitg({))fltb:
Indian Spruce. being white 1n (:010111'. oasﬂ)])wo;\e .,'\:'esltgr;naﬂ: hov\vevé;
General. Under the head of Major Products come a'l the timber and fuel pro- per cubic foot, and th(‘rgfore hg'htg thalri‘h,ecyosxs,ml: fairlvgwel,l, et
duced by the forests. A great varietv of different sorts of timber is they are hardly equal to t_]l:'lf tl;n }:l]i 5 bgﬂ" h‘eart iy well chough
available, far larger than is generally realized by the public.  For in- if care is not tfakv.n tl}ei\‘ )er dl.‘:- (.(;\v(.,' o e i the
stance, the number of tree species is ubout 2,300, while the number of The tlnll)(‘r.lﬁv falrl_t d\u;arlu 1‘}1];\ :leopprs ,la,id 1ot o when placee tn e
woody climbers and shrubs is not far short of that figure. Out of the o)pcn‘ ; for 1nI;t1;1u \ l]r::(:\d ]mrd.lv cpers laid
great number of tree sl?ﬂ()i(‘ﬂ, ouly a certain percentage vield timber ln)]);lvlﬂlé117(1'1‘];:1“\—\0‘:)11 1(\ tod Jard \_m‘i‘;ty T poses, being suitable for
of value, some l‘mmg suitable for one purpose, some for another ; su e e e omancod switable for ppium ehests
other species vield valuable fire-wood. and again some vield bye- packing-cases and ool by Sindall for vy brush.
products, such as cutch, agar vil, oleo-resins. tan fruits, and dve flowers, by the Bo]n‘u- ()pm?n{; ‘gm? . or wooc b (Tmup), | lon Ay e
fibres, or support the lac insect and silk-worm. bo'xesbya (fl\\:ll]ﬁ(»}t-ilixxw‘.txllxl(wle: and e for lankine v
Important The most valuable of the Major Products is without doubt Teak. Himalavas it is used for shmules,
;‘ll:i(t); Pr To grade the other timbers according to their value is hardlv possible :

1t 1s sufficient to state that Sal, Sandal, Sissoo, Blackwood. Deodar.
Sundri, both Andaman and Burma Padauk, In or Eng. Tronwood, Red
Sanders, Khair and Babul stand in the first class, and that it would be

easy to name fiftcen or twenty more species whose claims as useful
timbers might be put forward with justice.

5 " 2 v : o 9
house-construction. though not equal to Sal or Deadar for this purpose.
The timber i< used in carpentry, for such purposes as camp furniture,
where Hahtness is an important factor.  As hefore stated it is not suit-

ot R - - N -
able for sleepers, but might answer the purpose, were it first treated with
> for ¢ 5,
an antiseptic solution.
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As fuel—
Qutturn. Prices.
Akola  Division < 101,413 e fr. Rs. 11-0 per ton
Amragti . . . 8L19Yy ., Rs. 3-10 o
Buldana ,, . - 14,526 , Rs. 12.8

The oucturn for Bombay is not known but the
to those of Berars, so that the 45,000 acr
to yteld about 100,000 cubic feet.

Enquiries and references.— Application for Babul from Nind should be
n}udw to the Deputy Conservator of Forests, Hyderabad ; from ]\:]““ ! g](
Nusik, Ahmednagar and Sholapur to the (_‘()n.\:(-r\'atmj (‘umra]( ('(‘ (‘ll
Poona ; from the Berars to the Conservator of l"orcst; \troati “.( (]’
from the United Provinces to the Conservator of l«'orcste-’l;mtl “-a“?' e
ity &, kastern Circle,
. J[»nf)r products.—The most important minor products obtained
from this tree are the bark, gum, and puds, for reference e
pages 129, 136 and 134 respectively. B

s in Bombay may be estimated

5 to which see

o g .
o, Adeacia Catechu, Willd, (The Khair tree )
Distribution.-—\ moderate sized deciduous
India and Burma, especially in the drier aveas ascending to 3.000 feet
: . - i « Ay 14 o, cey,
Quality of the wood —-The wood is hard and ver durable the
15 whitish-vellow . the heart-wood is brick-red to d ,
our, close-grained. sometimes marked with white spots, Tt sea
. ¢ o h b sStdsons
slowly but fairly \\f‘,”,the sap-wood should e removed before the Jogs
are put to season ;t 13 not attucked hy white ‘ i
ll}lllllc to the attack of warine borers, [t takes a very fine polish and
Jhaenrhe I » n M. T ’ ’ e ‘l
absorbs little of the nixture, W eight about 66 1t : i
P L the it g 1t HL 1bs. to the cubie foot.
Tses. aceount ot 1ts great durability the timber is muck in re
e . . . , . .. ) .
quest m many parts of India for posts for native houses, it would also be

most useful for sleepers, were logs of sufficient size obtainable Tt is used
. arta afF1er < ' R

for all parts of native carts, except the body, for which it is t
It is also used for pestl i s, fart
; ; pestles and mortars, oil and suzar-mills
such as bedstead legs and chairs, tool handles, and
plements. It has been used for pile
sively for fuel in Burma (Gamble)
and pipey but was found unsuitable
Its most important use is for t]e

tree, found nearly all over

sapwood
ark brown-red in col-

antsand is =aid to be ing-

avy,
furniture,
: rdle: agricaltura] jp-
N IIn jva-};-ttn-s and also very exten-
- It has been tried for fishing.

for these purposes. ingrods

manufacture of engel, and kath

conditions are similar
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Outturn and value.—The tree being more or less distributed all over
India and Burma, no data are avai'able as to the gross outturn ; it must,
however, be very large. The Conservator of Forests, Assam, gives an
area of 18,480 acres covered with this tree in the Goalpara, Kamrup and
Darrang Divisions, the annual yield of trees over 3 feet girth from the
former and latter Divisions being 2,000 stems and 1,600 stems respec-
tively. The Conservator of Bengal states that the number of young
trees in the Jalpaiguri district is considerable. and that the tree should
yield better metre-gauge sleepers than Sal. Troup states that the ex-
port of cutch from Burma in 1906-07, was 5,640 tons. Taking the yield
as 10 per cent., the annual vield of wood comes to 56,400 tons.

In the South Canara district of Madras, at Wandse, the Working-
Plan prescribes 3,000 trees to be cut annually. )

For other places no definite information is available, though as before
stated the tree occurs in fairly dry localities all over India and Burma.

The price of the wood varies, being up to Rs. 25 a ton for large straight
logs.

gEnquiries and references—Enquiries as to yield and cost should be
made of any of the Conservators or Divisional Officers throughout India
and Burma.

Minor products.—The most important use to which this wood is put
is for the manufacture of cutch and kath, for further information
about which see page 123,

1. Adina cordifolia, Hook. (The Haldu tree.)

Distribution.—The Haldu tree is found scattered in nearly all deci-
duous forests of India and Burma. growing in favourable localities to
a great size.

Quality of the wood.—The wood is very even-grained, moderately
hard, lemon-ve'low in colour when freshlv cut, turning vellow-grey on
exposure. if not polished at once. It works very easily and seasons well,
though somewhat liable to fine heart and cup-shake cracks. Fairly dur-
able, weight 45 lbs. per cubic foot.

Uses.—1t is suitable for furniture making and in this connec-
tion was utilized with success by the Insein Jail in Burma. In
Northern India combs are made of this wood, It is also uscd for
packing-cases, small boxes, turnery. carving, brush-backs, toys and
drums. In” Southern India. where it grows in places on the West
Coast to a great size. it i much prized for dugouts and large beams. Tt
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18 not .f;uitable for sleepers, havin
andofalled in its fifth year. (Troup.)
ulturn and value—The data available as to outturn are

n ne&.lh alwa\s be )l()(_ul(‘d
. . l
I lﬂll tlle Outtulu 18 ﬁ.\f(l as fO"OWS _—

forests of India and Burma, so that it ca
locally. In the Kumaun Working-

Annual number of trecs to be felled

Estimated average size . . . AU cubic feet

Estimated price . ‘ o
. . . ‘4 annas per cubic foot.

600.

In Bahraich, United Provinces

the f()UO 1 .
have been furnished :— ’ wing rates for green timher
Logy, lst class, 3’ 67 a .
nd over with .
» o 2nd o, 3 tod’e” 1out bark, 2 annas per cubic foot.
Poles. 1st 26" to ': ’ l; anna 6 pies per cubic foof.
» Znd 2 to g 6" »” ) annas each.
. 3rd L, 1'6"to ’ ” aunas each.
6” to 2 1 »”» 3 annas each
. 4th . 1to16” .

" 1 anua 6 pies each.
e Conservator Y 3
or of Korests, Southern Circle,

anl]llal V ie]d Of the N()rth D‘ V .q. 1 O t ) , | t 8.'; 0'
o 1V18101 ¢ 8
. ' . f Kanal‘& a )0( t()n‘ a"d h

Its price varies enormously,

. Iv being | : .
foot, while f Tarely being less than 2 annas per cubic
e for large logs for special purposes it is as high as 8 a[,)m” per
per ton. est Coast of Kanara is Rs. 24 to Rs. 32

cubic foot. The price on the W

Enquiries a
s and references— Applicati

~—Application for the we "
to Conservators or local Divisional F ol should b adk

_’ orest Officers
Minor products.—None of importance,

5. Albizzia Lebbek, Benth. (The Siris tree.)

Distribution.— A large d

. € ‘i(lll()ll 3 llmbl‘(’“a-(‘l'()\ 1
] & 16( »
ll il : o S V116 l tl(’('l fl)lllld I)()t h

wards into Bengal and Bur sub-Himalayvan tracts from.the Indus east -
a large size in Bthe e urma, and Fhmughout thc: Peninsula, attaining
Ceylon, It is o Cor;l amans. It is also 'found in the drv regions of
largely cultiv ommon tree in most deciduous forests and has heen
ng;al ;1 tivated in gardens and along avenues.
heart-wtio‘zl‘;{ t}ll: 'w?}lf-—"l‘he sap-wood }S.}'Cllowis}]-white in colour, the
ark red-brown. often containing dark brown-black streaks

g been tried in Madras for this purpose
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giving it a very handsome appearance when polished. The wood is
hard and fairly durable ; the co-efficient of transverse strength accord-
ing to Everett is 59 tons to the square inch. The weight varies consi-
derably. Gamble gives examples ranging between 42 and 61 lbs. per
cubic foot. The wood is known on the English market as ‘° East
India Walnut."—not a satisfactory name, as it is apt to be confused
with Juglans regia, the true Indian Walnut.

Uses—The wood has a handsome grain rendering it suitable for
fancy work such as panelling, carving, picture-frames, toys. combs and
turnery. As to its value for furniture there seems to be some difference
of opinion. Thurston, Troup and the Deputy Conservator, Andamans,
favour it for that purpose, while the Superintendent of the Jail at
Mandalay has recorded it as unsuitable. The latter officer prepared a
camp table and almirah shelf of this wood and found it warped and split.
For light camp furniture it is not suitable, being a heavy wood, but for
large heavy furniture, provided the wood is well seasoned, it is pro-
bably valuable. The wood is also suitable for a variety of other
purposes, such as posts for building, sugar and oil-mills, cart-wheels,
canoes, well-curbs, and coopers’ work in Madras (Troup). The ‘‘ Burrs ”?
are of great value for veneers, giving unique patterns and designs.

Outturn and value—No definite figures are available for outturn.
The tree, however occurs throughout India and Burma, and fair-sized
consignments could be procured from most local officers,

The Deputy Conservator, Andamans, has from time to time sent
consignments to Europe, which have commanded a ready sale. He
states that he could supply 600 tons annually at about Rs. 70 per ton
and that the wood sells as freely as Padauk.

The Conservator of Forests. Southern Circle, Bombay, puts the
outturn in North Kanara at 50 tons, in Kast Kanara at 20 tons, and in
West Kanara at 15 tons per annum. On the West Coast in Kanara it
fetches Rs. 30 to Rs. 40 per ton.

The wood is worthy of the attention of timber merchants and car-
penters in India. Gamble states that the “burrs ” are worth ten to
twenty times the value of the plain wood.

Enquiries and references—Enquiries about the wood and “ burrs ”
should be made of Conservators, local District Officers and the Deputy
(Conservator, Port Blair, Andamans.

Minor products—The tree vields a gom not soluble in water and
of no great value.
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6. Albizzia odoratissima, Benth. (The Kala Siris.)

Dustribution—A large deciduous tree of the sub-Himalayan tracts
from the Indus eastwards into Bengal and Burma . Cone
tral, We:‘atem. and Southern Indin and Cevlon. .

Quﬂlll!} ()f.lhr’ wood —The wood ix similar to that of lbizia Lebbek
hz?vmg a.whltish sap-wood and dark red-brown }wurt—wno.;l s'trlv kl
\\:Ith l'ongltudinnl dark bands. Tt is harder than the Siris w“u‘»d uT;1(~
i%up(;‘rmtenflent of the Behar Opium Factory states that the wood 1s \'(-r:'
l\:gr a;\{(; (fl:“:it(};ult t: wl(frk,‘a large t'mmunt being lu.st in the process of saw-

g I her states that the wood looks well in a chest, is promising
z(a'nd might with ad.'antugv be given a further trial. Peal. according t(:
.wambl'e, savs that it has an excellent reputation in Assam, and thathtl c
wood is durable. The wood is somewhat liable to split if‘ not caref lll'
and slo‘wly seasoned. [Its weight is 54 Ibs. per cubic foot and has ( Iu' ;
co—eﬁi_clent of transverse strength equal to 6518 tons per s are inch
oy s per square inch

Uses.—The wood is fairly suitable for opium’ chests” (Mann). is suit-
able for strong packing-boxes, for oil-mill grinders and ba;'rvls f.ur;litul;v

< )

pOStS, beamS and lafte[s, 3.“ pal tS ()f “1 J [t d )()h\.} \} cavy
l('(’].\ .'\}l lftb an Sh
y l st )I h Bt

Also found in Cen-

tOutlt.llrr‘z l(ln;l prices— .\ continuous supply on a large scale is probably
f)O aval ‘:) e from any locality.  Small consignments could be procured
ron s . hTic 1
. t) n;osg parts of India.  The price of the wood varies, being lower than
at of Sris. It _(*.ould probably be procured for Rx. 15 to Rs. 25 per
ton in most localities, v
b tE.nqtu(z)rf;’s and references—¥nquiries  should be made of the local

1stric ers, who ¢ ‘nis i ith

: cers, who could furnish enquirers with information as to local
prices and supply.

Minor _ S
products—The tree vields a brown gum of no great value.

1. Anogessus latifolia, Wall.  (The Dhaura or Bakh tree.)

Distribution.—\ 1. : i i
L .lblll\th. .\Flargo tree, found in most deciduous forests of India
not in \Assam, Eastern Bengal or Bur ’ 1 it 1 ’
DUt ot In Assan, "}tun Bengal or Burma.  Where 1t occurs 1t 1s gen-
1t p ul, though .not often found of over 6 feet in girth and with
a bole of over 30 fect in length.
, 'I;he wood is grev in colour, with a small irregular very hard purple
10 o '. X . . * i
ar woo.d.- It has a twisted fibre on the radial section and a slightly
wavy grain on the tangential section; it splits in a radial direction
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with difficulty. The co-cfficient of transverse strength is considerable;
tests carried out recently at Sibpur gave 5-41 and 6°25 tons to the
square inch. lts weight is about 62 Ibs. to the cubic foot. The timber
is very elastic and tough. It is fairly durable under cover, though some-
what liable to split in seasoning. It is difficult to saw in a green state.
Uses.—1t is used extensively for building and also as mining props
in the Kolar gold-fields. 1t is universally used for axles of wheels in
native carts, being very tough and strong. Being clastic. it is uged in
many parts of India for cart-shafts and to some extent for transport

poles. for sugar-mills (Bengal). native cots (Punjab). axe-handles.
It is unsuitable

ploughs, agricultural implements and vokes.

native
kevs on railway lines, especially 1f

for sleepers. It might be used for

frst treated with an antiseptic.
Outturn.—The following is a summary of the outturn and value of the

{imber, as given by various Divisional Forest Officers :—

Approximate. Approximate Approxinate Aproximate
Locality, pesibie dize of logs price in price at m:lyk(‘.t
outturm. or trees, Torest or un raii,

Kangra Division 5.000 cubic feet 3 feet 6§ inehes  Treesd feet to 3t At Pathankot

in poles  and girth, 20 feet feet in girth, or Hoshiarpur
Twalns. clear bole, sell for 8 annax 12 annas T
cach, cubic foot.

Punjab . ' )

10 annas  pel

‘. Sinla Divisjon Fairly  vommon | 2 feet 6 inches . |
{ in the nived | girth, 23 feet - cubije foot,
. Sal torests. i clear hole.

1

!

Rovalty 2 an- 10 annas  per

¢ Sawbalpur Divi- Conuen in the | 4 fect  girth, anm
siom, Divison, CoB0 feet clear nas per cubic cubic foat oh
bole. foot. rail,
|
» Palinsau D Fa'rly commen 3 feet girth . Rs. 4-10 et
b sion, ! cart-load  ©f
: poles.

3 toh feet girth S0 4 annas per At Cuttack the

' .
' hailussa 12s o Cominen . ) Cul
(il <I-lhI h and even up te cubie foot, price 5 6 oannas
’ 7 fee i B o cubie foot
Benga Lo T fect girth, 30 per cu .
kad to 40 feet clear
bole.

The Working-
Plan  pats 6
feet  ax the
inimum  cut-
ting wirth,

i .
+ Routhal Parganass Fairly conanon. 2 feet pirth, 10
L Division. fert clear bole, |
|
|
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Locality,

Kumaun Divi-
SOt

Bahraich  Divi-
siot,

United Pro- ¢ -

Vihces,

N

(

Central ¢
Proviuces,

t Gonda Divison,

Bundelkhand
Division,
Kheri Division .

Nimar Division

Narainghpur
Division.

Damoh Divisicn.

|
|
!
!
!
!

Approximate i
possible

outturn, l

A

i

Common

I
Very comamon . k
!
i

Yery  common,
93,734 cubic
feet is the out-
turn  for the
last tive vears,
it will be some-
what Jess in
future,

Cammon

Fairly common

Common

Fairly common.

Common

Approximate
Mize of Jogs
I trees,

6 feet girth and
40 feet clear
hole,

4 feet girth and
 feet clear
hole,

6 feet girth and
30 feet bole,

3 feet girth, 20
feet hole,

5 teet girth and
35 feet clear
Lole,

13 feet 6 inchex |

grth and 15
feet clear bole,

Apprqxinmh
price in
forost,

4 annas per cu-

Lie foat, !

|
*.
|
|

2 annas  per
Coenle font, {

1
|
3 to 4 annas per ‘
cubic foot for
round log»
under 20 feet
long, 5 annas
fﬂ cubic foot
or logs over |
20 feet Jong. i
|
i
1

2 ta 4 annas per
cubic foot,

2 annas O piex
. per cubic foot '
b in forest, :

2 to 2§ feet girth © From Re, 1 per

and 10 feet clear

bole,

2 feet, girth and ‘

10 ta 12 feet
clear bole,

100 polex of 97
girth to Rs, 21
prr 100 polix of
307 girth,

Re. 3 per 10
polin of 12"
wirth, Ra. 9-%
per 100 pales of
IS it amd
Rs. 20 per 100
poles  of 247
girth,

Approximate
price at market
or on rafl,

The Divisional
torst GUthicer
states that at
is considercd a
very  valuvable
tree in his
Division and is
much used for
building  pur-

prees,

ishinga market,
4 annas  per
enbic foot.
Batimicls mar
kel, 7 AnNDAs
pet cubic foot,

g to 7 annas per
cubic foot on
rail.

Re. 1 per cubic
foot on ik

Re. 1 per culne
font at the fol-
lewing sta-
tions - -

(11 Gotegaon,

(2) Karakhel,

(3) Narsingh-

pur.

$) Kareli.

(5) Babmail.

(8) Mohpani,

About 2 annas
prr rabic foot
at the follpw.
ing stations on
the tireat Ip-
dian Peninsula
Raitwav :—
(1) Xagoni.
21 Ghatera.
‘4 Damon,
About 5 annas
per cuble foot
at Jubbulpore
and 13 annas
per eubic foot
at Bombay.
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Locality.

{ Saugor Division.

Palaghat Divi-
sion.

Central

provin- ¢ Bhandra Divi-
ces— sion,

contd.

Bilaspur  Divi-
sion.

North  Chanda
Division.

|
|
\‘
|

Division.

Nagpur-Wardha
Duvision.

Approximate
possible
outturn,

Common

Common

Common

Common

Common

Common

Fairly common.

{

Approximate
size oflogs
or trees.

' 2 to 3 feet girth

and 10 to 12

feet clear bole. |

310 4 feet girth

and 20 to 30 :

feet clear bole.

14 to 2 feet girth,.
and 15 to 20

feet clear bole.

4 feet girth, and

20 to 25 feet |

clear bole.

4to b feet girth
and 20 feet
clear bole.

‘ 5 to 6 feet gitth

and 40 to 60
feet clear bole.

2} feet girth

and 20 feet clear| poles.

bole.

1
| Approximate Approximate
price in price at market
forest. or on rali.

: Polea under 12° 2to 8 annas per
' girthat§ anna  cnbic, foot at
cach, of 12” to  Kareli Railway
247 girth 8 station, and 2
annas each and  to 6 annas per
" above 24" to  cubic foot at
¢« 36" girth at Saugsr, Jerna-
| 6nnnas each. khera and
! Ganeshgan])
Railway sta-
) tiops. At Jub-
. bulpore about

% annas per
: cubic foot, at
| Cawnpore and
Agra 6 annas
6 pies per cubic
foot and at
Bombay 16
! annaa to Re, 1
per cubje foot.

|

" Poles 9 to 127 .
at 6 pivs cach.

{ Poles 13" to 187

. at 1 anna 6

. _pies each,

| Poles 19" to 24"

s‘ at 4 annas eacl'\.
|

Poles 25° to 367,
at 10 annas .

i each,

One anna per 5 annas per cu-

cubic foot. bic foot at the

: Kargl Road

! Railway sta-
tion for the
first 10 miles
lead from the
forest ; and at
1 anna  per
cubic foot more
for each addi-
tional 5 miles
lead.

Poles up to 18 |
girth at 15
annas per cart-
joad, and above
that at 3 an-
nas 6 pics per
cubic foot.

Poles at Rs. 4 ..
per cart-load !
were sold in
past years.

Ra. 10 per 100 ; 2 annas 6 pies
per cubic foot
‘ on rail

|
|

c2
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Central
Provinees
—euncid,

Bombay

Malras

Locality,

Raipur Division

South Division,
Thana,

Central Divi-
sion, Thana,

Pan-h  Mahals
Division

Kolaba Division

North  Kanara
Division,

Madura Division

Anantapur Divi-
sjon,

Sonth Nalem

Division,

Nellore Division

Kistna Division

Approximate
possil-le
outtorn,

Comman

Common

Very comumon

Approximate
#ize of logs
or trees,

5 feet girth and
30 eet clear
bale,

3tod feet girth
and 20 feper
elear bole,

3 feet 6 inches
girth and 30
feet elear boje,

Common 3t 4 feer wirth,

Moderately
conmaen,

Common above
Ghats,

Very common .

Faurly common

Commaon, 11,614
cubie feet i the
average  sale
for the Jast fie
Years,

Fairly connnon

Not very com- |
nion. '

200 feet  vlear
bole,

4 feet girth and
S0 feet  clear
bole,

et to 5 feet
girth  and 30
feet clear bole,

4 feet girth 25
feet clear bale,

s Uioot girth and

10 feet e
bole,

At girth and
0 feet  clear
bole,

I¥ inches to 3
feet wirth and
I3 feet clear
bole,

2 fect gitth and

6 feet  clear
bole,

Appronimate
price in
forest,

———e .

From Hs. 3-14.6
per 100 poles of
U7 girth to  Rs,
34-1-10 per 100
poles o1 u4°
girth,

R, 3 10 4 per
N Mt
depat,

Ditto,

Beams Rs, 2-8.3
per 10 guds,
of 40 s, Re,
10 per OO s,
of 10 s, for
fuel,

Re, 28 to Ra,
3-8 for 580 Lhy,

Re. 20 ta Rs, 25
er ton,

Below 187 girth
Rx. 1810 Ra, 25
et 100 Doles
below 247 girthy
Rs. 30 to K= 40
per 100 poles,
below 6 grth
R, M o
Rsv sy geer 1oy
poles,

2t dannax for
® W Joug and
1 rth pode,

*Rs. 8t Re, 4

per o pole of 2
68* @irth and 12
long,

Poles 2 girth
and 12’ Jong sel
for ¥ to 12 an-
nas vach,

Naot sold much,
being too short,

Approximate
price at market
of on rail,

5 annas per
cubic toot at
Dhatari  ang

Rajim sta-
tionn, and 7
annas per

cubie  foot at
Raipur  Nta.
tivn,

Rs. 4-5 per 7wy
b= i market,
Charcoal Rs, 15
per 734 b

TAtto,

On station 12
AnNNAS  (er cn-
Le fout,

Imported  and
sald at Re. 1-4
ber cutbie foot,

*This high price is given for minjug props by the

Kolar Gold Fielda,
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Enquiries and references.—Enquiries should be made of the Chief
Conservator of Forests, Nagpur, Central Provinces; of the Conservator of
Forests, Darjeeling, Bengal ; of the Conservators, Eastern and Western
Circles, Naini Tal, United Provinces; of the Conservator of Forests,
Lahore. Punjab ; of the Conservators of Forests, Central Circle, Poona;
Northern Circle. Bandra ; Southern Circle, Belgaum, Bombay ; and of
the Conservators, Southern Circle, Coimbatore ; Central Circle, Madras ;
and Northern Circle, Waltair, Madras Presidency.

M inor products.—For reference to the gum of this tree, see page 137.

8. Adrtocarpus Chaplasha, Roxb. (The Chaplash tree.)

Distribution.—A verv large deciduous tree, found eastwards from
Nepal to Assam, in Bengal, Chittagong, Burma, and the Andamans. .

Quality of the wood.—The wood 1s yellow to brown in colour, showing
a nice even grain not unlike rough satinwood, moderately hard and dur-
able, especially under cover. Co-efficient of transverse strength, ac-
cording to Everett, 3:79 tons to the square inch. 1t seasons well, though
somewhat liable to warp. Gamble, quoting Peal, says :—

“1t is a reallv fine tree, having a remarkably good wood for many
purposes, if not v:xposed to the weather or put in the ground. The wood
would make excellent tea-boxes, but is really too rare and too good to use
for such a purpose.” .

Uses.—It is a light wood, weighing about 34 lbs. to the cubic .fo.ot-
Trees of very large dimensions are found in favourable localities.
The wood being fairly soft and easily worked, is used for (.lu.goutsr
1t is also used for cart-wheels (Kurz), packing-cases, inner lining of
boats, house-building. especially for beams and planks, carving, turne.r‘v
and furniture, for which latter purpose, Gamble, quoting the Chevalier
Paganini, considers it equal to if not superior to, teak. . .

Owtturn. —From the above-quoted paragraph by Peal. in which ]1‘0.
savs that the wood is too rare and good to be used for tea-boxes. it
would appear that the supply is limite(_l' n Assam_. Burm'a and the
Andamans have a larger supply. In 19().1—08, 1.187 scantlings were
exported from the Andamans. Sir H. Farrington, the Deputy Conser-
vator,states that the possible vield would be about 2,000 tons annually
and that the present price is about Rs. 25 per ton.

Enquirivs and references. —Enquiries for this timber  should bv.made
of the Conservators of Forests of the Eastern and Western Circles,
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Eastern Bengal and Assam, Shillong ; of the Chief Conservator of
Forests, Burma ; and of the Deputy Conservator of Forests, Port Blair.
Andamans.

Minor products.—None of importance.

9. Artocarpus integrifolia, Linn. f. (The Jack trec.)

Distribution.—A large evergreen tree found wild in the dense forests
of the Western Ghats. Brandis says it is found in the large dense forests
of Burma, but only in the vicinity of deserted settlements. It is culti-
vated throughout India and Burma chiefly for its fruit,

Quality of the wond.—The wood is brown-yellow in colour when fresh-
ly cut, turning brown on exposure. 1t works casily, is fairly durable,
seasoning readily, weight about 40 lbs. to the cubic foot. Co-cffi-
cient of transverse strength 3-053 tons per square inch (Unwin).
It takes a good polish and has a very handsome appearance when worked
up.

Uses.—On the West Coast the wood is much prized for carpentry, the
Goanese carpenters in that locality use it extensively in preparing furni-
ture, which is often well made and ornamental. It is also used for sea-
going canoes by fishermen, for house-building especially 1 the
form of beams, coopers’ work, wheels of carriages and drums in Singh-
bhum (Troup). The rasped wood is used as dye both in India and
Burma ; in the latter country it is used by the priests to dye their

clothes (Gamble). The wood is occasionally exported to Europe for
cabinet-work.

Outturn.—Owing to the value of its fruit the Jack tree does not come
on to the market in large quantities. In Kanara and Malabar a fair
amount is procured annually by the local carpenters. The Kanara forest
would probably have an output of from 100 to 200 logs per year. Mr.
Brown of Malabar puts the outturn at 500 tons per annum. Mr. Cochlo
states that the wood fetches Rs. 28 to 32 a ton at Karwar on the West
Coast. The outturn from Burma is not known, but would be cqual to,
if not greater than, that of the West Coast.

Enquiries and references.—Enquiries for this timber should be made of
the Conservator of Forests, Southern Circle, Belgaum, Bombay ; the
Conservator of Forests, Southern Cirele (oimbatore., Madras; and the
Chief Conservator of Forests, Burma.

Minor producte.—For reference to the fruit of this tree see page 147,
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10. Artocarpus Lakoocha, Roxb. (The Dhau tree.)

Distritutton.—A large lofty deciduous tree, 'fuund“from Klllmaun
eastwards, in Assam, Eastern Bengal, Burma, Orlssa,_(,lrcars, Western
Ghats, where it is common in the lelapqr forests, and in the Andamans.

Quality of the wood —The heart-wood is yellow and c}xanges colour to a
dull brown on exposure ; fairly hard and durable, resists t_he attacks of
white «nts and possibly those of marine l_?orfers. Its co-efficient of tram-;-
verse strength, according to Everett, 1s 6-83 per square inch. . It works
casily, and presents a fair appearance when pollshed: It emits ani uln-
pleasant smell while being sawn, possibly from the resinous nature of the
wood. The weight of the wood is 40 Ibs. per cubic foot, and t'herf:foll'e
slightly lighter than that of Teak. Gamble states that the wood is highly

1ze Port Blair.
PrlZILJ(‘ls'c?.thhe wood is used in house-building, chiefly for. beams. Canogs
are made of it in Kanara and probably elsewhere. 1t is .used for furni-
ture, but docs not equal Jack-wood for tlhl\is I))urpose. It is also used for

ile gar-mills, posts and rafters (Foulkes). .
PlleSOyuj:!luom.~The Fruit of this tree being more valufad than .the timber, the
outturn would not be great, some 50 to 100 1og$ bem‘g possibly the? annqal
outturn from localities where it is found. The Conservator gives the

‘ce in Kanara as Rs. 40 per ton.
Pl“:};:;uli\r?('s and rc/('rwu'e.z.M-Enquirics for thié wood sll‘f)ulcl beqlil‘al;ic of
the Conservators of Forests, Eastern and Western ¢ ircles, k];l on‘g:
Eastern Bengal and Assam ; the Chief Conservator of I<orosts,b uf‘m.; ;
the Conservator of Forests, Southern Clrclve, Belgaum, Bom. ay(,1 t lle
Conservator of Forests, Southern Circle{ Coimbatore, Madras ; and the
Deputy Conservator of Forests, Port Blair, Apdamaqs. 7

Minor products.—For reference to the fruit of this tree see page 147.

11, Barringtonia acutargula, Gaertn. (The Ijal tree.)

Distribution.—A moderate to large-sized evergieen tree, f(.)ung fro.n;
the Jumna castwards into Oudh and Bengal. ;.\lso found in d,o‘nltxa
and Southern India, on the West COSStC orll alluvial ground, and along

: 5 in Burma and Ceylon. .
dryQ‘:;;:t;(o(}utrhss s;'o?:c]l(.lﬂThe wood is nearly white in CO]Our"eﬁe,nigr?”L
¢d, fairly durable. mod:rately hard ; the logs when cut ratllla ¥ dlalxle a
hendsome mottled appearance, due to the numerous pri)a . medu arz;
rays. Gamble says the wood is more durable than might be expecte
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from its appearance. Talbot says 1t turns black when buried in mud.
It lasts well under water. Weight 10 Ibs. per cubic foot.
Us s.—!t is suitable for cabine

t work, being ornamental if properly
cut. It is

also used for boat-building, well-curbs, frames of carts, rice-
pounds.  Troup says it has been tried on the Burma Railw

avs for ballast-
waggon bodies with some success.

Outturn. -Logs of fairlv good girth are procurable on the West Coast
and in Burma. but not logs of great length.  There are a fair number of
mature trees avatlable, but owing to the habit that the tree
growing on river banks, Forest Officers are generally not inclined to fell
them for fear of the banks suffering.  There is. however, alwavs a
certain quantity available, sufticient probably to supply local industries,
such as furniture-making. as also for cartwrights, and boat-builders.

Enquiries and references.—Enquiries for this timber should be
of the Conservator, Eastern Circle, Naini Tal, United Provinees ; the (‘on-
servator of Forests, Darjeeling. Bengal ; the Chief Conservators of the
Central Provinces and Burma ; of the Conservator of Forests, Southern
Cirele. Belgaum, Bombay ; and of the Conservator of Forests. Southern
Circle, Coimbatore, Madras.

Minor produsts.—The bark of this tree is used for
vtherwise the minor products which it vields ape

has of

made

stupefving fish,
unimportant,

12, Buassia latifolia, Roxb. (The Mohwa tree),
Dustribution.—A large spreading tree

when grown in the open, hut
when found in dens: forests. as for

mstance in the Western Ghats, 1t
grows with a long straight bole, often 40 feet in length. 1t is found
throughout the Deccan, Carnatic, West Coast, Central India. ¢
stretching as far north as Oudh and Kumaun,
Orssa. Much cultivated for its valuable fruit und flowers.

Quality of the wood. ~The wood is brick-red to brown in colour. hard,
durable, especially under cover, heavy, weighing up to 68 1bs., average 62
ibs. per cubie foot, It is not a handsome wood, and as it is diffienlt 10
work, it is therefore not suitable for the manufacture of small articles,
[tis classed as a verv good tmber for purposes in which weight is not a
consideration, but where strength is required.

Uses. —Owing to the great value of its flowers and seed the
-~ kel

tree is
often only felled when it dies or has to be removed for special reasons.

Some 2000 treex vecently sold in the Panch Mahals. Guzarat, fetched
Rs. 63 caci. These trees were bought for large beams, posts and

iuzarat,
and castwards across to
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fters. for which the wood is most suitable. When shaped into dugouts
rS 1 < I . . v v
I": 1 st,s well in fresh water. It is used, to a less extent, for turnery,
rave rough carvin
-okes, drums, and rough carving. '
waves of wheels, yokes, . )
" OQutturn and prices.—The outturn from any locality must ne(,LSSH,Il‘\ll};
be smali, unless owing to some special cause it is thrown on the marke
?
in large quantities, . , s i R 16
'lw}%o nllarkct rate for beams in Guzarat, cut from green trees, 181{%‘ i;
yor 100 maunds (md.=40 lbs.), for beams cut from dead tre('iesd b.f ]
o ‘ cut I
I ¢ 100 maunds. Green fuel fetches Rs. 6 per 100 mds. and dry fue
‘)(‘ 5 .
7 nds,
. 7-8 per 100 mau o . , .
s E qSiries and references—Enquiries should be made of any lotclal
O icers whose jurisdiction 1s in the
i 1 e » Jurisdiction
1ce except to officers whose |
Forest Officer in India, ; ‘ ‘ dictior
Himalavas and Assam where the tree is scarce or non-existent. -
Minor products.—For reference to the seeds and flowers, see pag
125 and 124 respectively.

13. Bischofia javanica, Blume. (The Uriam tree nf Assam.)

— i e rom the
‘buti rate arge deciduous tree, found fro
Dtribaon. 2 mOde;{ltL (t'o l(i\l}c;ur Bengal and Assam; on the
rar Oudh, Gorakhpur, As ;o
Jumna eastwards to ; | Asam; on {h
' KOS ards ¢ Ghats 1
Western Ghats from Castle Rock southwards, abov
Y e, ¢ oughout Burma.
rnatic, and throug . - I
Ca 1y of the wood—The wood is red, rough. moderately ha
Quality of the wood. , rouy oderalcly hard.
Wei 5 Ihs. per cubic foot. Logs of 6 feet in girth are farly
s “(; 1 .\\' tOCoMt but they are rarely of any great
i g on the Wes ast, . 3 .
in Assem, Burma an ‘ : ey arely ¢ great
length. Gamble, quoting the Chevalier Paganini, says t.lmt alth g{
. x R . s \‘
el?g round it warps and cracks and white-ants attack i, in th}t,.}g;oufm
above & l i i : . y 1 v ior
) ndiir water it is almost imperishable.” As regards 1t;€ duabih 5
or unde s alm ! e T ears, oy
leepers. the Dibru-Sadiva Railway put its life at 4 or 5 )(,all ey
slee N . " .
\l( l tate that it is liable to crack along the grain, but that tnd\ \Tolw
also st ‘ - T ' SRSt o A . 10¢
1f ( ther bad gualities. Troup calls it a very fair slecpq 3\\§))0t
O hient o 1 «ding to KEverett, 1s 3-82 tons per
‘erse stre according to ,
1cl of transverse strength, g
co-efticient  of t1
hqml‘/( “’_( It is used on the Dibru-Sadiya Railway for sleepers together
Jses 1R . . N Y-
‘]‘; jerrea. 1t is also used for bridge construction, boards, (.hlé?
ith Mesua ferrea. N . . N . ‘0 purposes 1t 18
“Es well-construction and piles. For the latter two pury
outs, well- s . 3 o water.
specially suitable. lasting well under wa . s to supply are given
ot . d value—The only figures available as to supply are g
. Iy . AR ‘ gven
Quitim < t Officer, Goalpara. who puts the outturn of sleep
s , L

oo For . &
B e 000 a3 ) antitics of this wood could never be
. Very large quantities of this

ers at 3,000 a year.
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put on th.c market, as its distribution is generally restricted, being con-
RN . . o
fined to river banks, nallas and swampy  places.  Assam and Burmg
could o ek, ¥ places. Assam and Burma
pud ubt supply the largest quantitics. As to price of the wood
= fatTQ av 1 ' '
the railwavs pay 10 annas per cubic foot for slecpers,
L
Enquiries and references —Enquiries regarding the wood should be
lIl)lade of the Conservator of Forests, Kastern Circle, Naini Tal, United
. X \ N - !
rovinees ; the Conservators of Forests. Eastern and Western Circles
\' . . . N . N ) ) ) l,
x_lhlllong. Assam ; the Chief Conservator of Fo:ests, Burma, Maymyo ;
the Conservator of Fores ' 'l bay ; and
‘ons wests, Southern Cirele, Belg: s
the Conserv: fF ' ! , Belgaum, Bombay ; and
* Lonservator of Forests, Southern ('irele, Madras, Counbatore.
Minor products, ~None of importance.

L. Biwhmeria rugnlosa, Wedd.  (The Geti or Dar tree,)

Distribution.—A small to middle-sized evergreen tree, found on the
dry slopes of the Himalays up to 3,000 feet, extending from the Sutlej to
Bhutan. Common in the Eastern Circle, United Provinces.  Also found
in the hills of Burma.

Quality of the wood. —~An  even grained, moderately hard, dull-red
wood which lends itself well to working. It seasons without cracking
or warping, weight about 40 1bs. to the cubic foot. 1t is not procurable
m ‘thc shape of large logs though of sufticient size for purposes for
which it is required. Gamble says it is a tree that should always be
encouraged owing to the value of its timber. )

Uses.—The chief use to which this timber is put is for turnery work,
In the Tista Valley of the Darjecling district, as clsewhere, it is exten-
sivelv used for this purpose in the manufacture of bowls, jars
cups and plates in which are kept ghee, butter and curds. It is aIS(;
used for carving and in the preparation of small boxes and though
at present only used locally is well worthy of the noti’cc of artisans
elsewhere in India.

Outturn and prices.—The wood is fairly plentiful in the Garhwal
Kumaun and Darjeeling districts. Courthope says that a few trees on)
are soldon demand in the Garhwal Division for about Rs 2 per lrm:)
and though 1t 1s difficult to make an estimate of the possible muumi
outturn, a fair number of logs are possibly available.

Enquiries and references. —Enquiries about the wood should he mads
: . : 2
of the Conservators, Eastern and Western Circles. Naini Tal United

Provinces ; the Conserv \ ioeline - .
; ator of Bengal, Darjeeling : the Counservator,
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Wesberl) Cil'C]e, Slli“Ollg. Assam ; and ‘]1(\ (‘onservator of I“Ol'(‘StS, Punjab,
Lahore.

Minor products.—None of importance.

15. Bombaz insigne, Wall.  (The False Semul or Didu tree.)

Distribution.—A large tree of the West Coast, Chittagong, parts of /
Burma and the Andamans.

Quality of the wood —The timber is more durable than that of the
well known = Semul ~ or ** Indian Cotton tree ” (Bombax malabarwcum).
The wood is white in colour, weight about 30 lbs. per cubic foot. Three
tasts, carried out by Everett. gave its co-cfficient of transverse strength
as 2°79, 2:68, and 332 tons per square inch.

Uses.—The wood is used for light packing-cases. In this connection
the Manager of the Behar Opium Factory states: ™ This wood is unsuit-
able, being much too light and open in the gram. In my opinion the
chests would not stand the 1ough usage our mango (wood) chests get.
The sample logs sent us have not kept well, nearly all are badly cracked
and have large ring shakes. This is a great pity, as the wood can be
had plentifully from Government forests in the Andaman Islands. For
ordinary packing-cases I believe this timber would answer very well.
1t is very casily sawn, and makes up well.” '

It is now used by the Opium Agent for the inside fitting of opium
chests. It is suitable for paper-pulp, though somewhat difficult to
bleach. The wood was tested by A. Roller of Berlin, who pronounced
it one of the best woods for match splints, and match boxes.

Outturn and value.—The outturn in North Kanara is not large. 1t 1s
found scattered in the forests of Chittagong, Arakan and Burma and
fairly common in the Andamans, where large trees are to be foun(‘l. The
pricé of the wood depends largely on the difficulty of extracting the
large logs. The Deputy Conservator, Andamans, puts the approximate
possible annual yield at 2,000 tons and the price at about Rs. 25 per ton.

Enquiries and references.—Enquiries about this timber should be
made of the Chief Conservator. Burma. Mavmyo ; of the Conservator of
Forests, Eastern Circle Eastern Bengal and Assam. Shillong ; the Con-
cervator of Forests, Southern Circle. Belgaum, Bombay ; and the Deputy
Conservator of Forests. Port Blair Andamans

Minor products.~~None of importance.
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16. Bombar malabaricum, DC.  (The Semul or Indian Cotton tree.)

Distribution.-—A very large deciduous tree, found throughout India,
Burma and (eylon, chiefly found in deciduous forests and also often
scattered in cultivated areas and near villages. It grows toa great size.
more so in the drier localities than in very wet ones. Trees of 15 feet
girth. 6 feet from the ground, are by no means uncommon in the Deccan,
(ruzarat and elsewhere.

Quality of the wood.-—The wood 1s white when freshly cut, the tree
having no heart-wood. Gamble savs that the wood when seasoned in the
log gets discoloured. This defect can be overcome by cutting the log into
planks while still green ov by secasoning in fresh water. The
wood is perishable if exposed to the air, but lasts well under water.
Weight 23 to 25 lbs. percubic foot, soft, easilv-worked and seasons
quickly.

Uses.—The wood is used for light packing-cases, for drv goods boxes
and would do well for fruit-crates. In Assam 1t is used for tea-boxes.
elsewhere for dugouts and water-troughs, also being used for the troughs
emploved in the manufacture of cutch.  Owing to the ease with which it
can be worked it is used for making wooden tovs, spoons. cups and
drums: A. Roller of Berlin says it is one of the best mateh woods found
in India, and Raitt says that it vields wood-pulp about equal to that
of Poplar. bleaching ecasilv. Itisalso used for scabbards. fishing-
floats. coftins and well-curbs (Gamble).

Ontturn and va’ve —Thongh the tree s found all over India and
Burma. the supply is by no means inexhaustible. For instance, large
quantities of mature trees formerly existed in the Panch Mahals Division
in Guzarat. It took about 8 vears for one match factory to clear practi-
cally all the mature trees out ol the place. There are. however. large
numbers of mature trees in most divisions where deciduous forests
occur, though often very scattered and rarelv, if ever, found in very
large quantities within a confined arvea, so that the cost of extraction is
often considerable  The price of the wood in the forest does not generallv
exceed 4 annas a cubic foot, and is generally below that figure, '

Enquiries and references. ~Enquiries for this timber should be made
of the local Divisional Forest Ofticers or Conservators.

Minor products—For reference to the floss and seed obtained from the
Cotton tree, see pages 117 and 128, respectively.
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17. Boswellia serrata, Roxh. (The Salai tree.)

Distribution.—A moderate-sized to large tree. common throughout
the dry region of India, most common on the shallow-soiled hills of
Central India, the Deccan. Orissa. Rajputana and Carnatic country,
in places forming nearly pure forest. Not found in Assam, and rarely in
Burma.

Quality of the wood —The sap-wood is white, the heart-wood dull-
brown to grev-brown in colour, moderately hard ; if cut on the radial
section, it presents a smooth, shiny surface of fair appearance.  The
weight of the wood varies considerably. ranging between 28 fand 42 lbs.
per cubic foot. It is not durable.  Professo~ Dunstan mentions a case
of five sleepers put down on the  Holkar-Neemuch State Railway. which
were perfectly sound after five vears. having heen previously soaked in
a tank filled with Tenminalia belerioa leaves. This is an exceptional
instance, as five vears is probably more than the usual life of Salal
sleepers.

Mr. Mann of the Behar Opium Ageney after having tried this wood
for opium-chests writes : —

“A further experiment was made in 1907 (with Salai wood). Again
the sample log sent us had received bad treatment in the
course of seasoning. | believe this timber would, with
ordinarv treatment. be suitable for making chests, although
it is not so durable or strong a wood as mango.”

Uses.—The wood being common and cheap, it is used for rough pack-
ing cases. sometimes for construction work, such as frames of doors and
windows, also for turnery work, such as bowls and wooden vessels.
Roller savs it is suitable for matches. Troup mentions it as be'ng used
for mica-boxes in Bengal. for masts of F.oats in the Central Provinces, and
as water-pipe boards and for coopers” work in Madras. It is hollowed
out into water-troughs in Guzarat. It vields a poor quality of paper-
pulp, being short-fibred and very difficult to bleach. It is extensively
used for fuel and charcoal-making. especially in such localities where
other species are scarce. It burns well, hut somewhat quickly.

Outturn and ralue.—The possible outturn in the Deccan. Rajputana,
Guzarat, along the Satpuras. in the Central Provinces and Carnatic is
very considerable, the Khandesh district alone would be able to turn out
one or two thousand tonsannually, it being one of the commonest trees
in the forests of that district,

A

s
4
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Professor Dunstan gives one or two instances as to the price of this
timber. He states that in Pegu a log 18 feet long and 6 feet girth sells
for Rs. 10 : he gives another instance of similar logs selling for Rs. 7.
Again, h> states that in Amraoti the value of this wood is one-fourth that
of Lagerstrimia parviflora poles. The average price of this timber might
be put at Rs. 5 for a log 6 feet girth and 18 feet long in the Deccan
or Guzarat. or about 2 annas per cubic foot in the forest.

Enquiries and references.—Enquiries for this timber should be made
of Conservators of Forests, Eastern and Western Circles, United Provinces,
Naini Tal ; the Chief Conservator of Forests. Central Provinces. Nagpur,

o
the Conservator of Forests, Bengal, Darjeeling ; the Conservatos of For-

ests, Northern Circle, Bandra : Central Circle, Poona. and Southern Circle,
Belgaum, Bombay Presidency : and the Conservators of Forests, North-

ern Circle, Waltair ; Central Circle, Madras. and Southern Circle, Coim-
batore, Madras Presidency.

Minor products.—For reference to the gum of this tree. see page 138,

18. Butea frondosa, Roxh. (The Palis or Dhik tree.)

Distribution.—The Palés or Dhik tree is found throughout the plaing
of India, Burma and Ceylon, often in poor deciduous forests, in open lands,
and along the edges of cultivation.

Quality of the wood.—The wood is nearly white when freshly cut,
turning a grey-brown colour on seasoning. It is not durable when ex-

posed in the open, but lasts wonderfully well under water. Weight
about 35 Ibs. per cubic foot.

Uses.—Gamble says it is used as well-curbs in Upper India, it is also
used extensively for this purpose in the Deccan and Guzarat. A well-
curb taken up while repairing a very old well in the Panch Mahals was
found to be perfectly sound. the timber having outlasted the brick
masonry. The timber was examined some months afterwards, when it
was found to be practically nothing but dust. The wood is also used
for well-scoops, rough packing-cases, wooden dishes, spoons, ladles, ete.
It yields a poor fire-wood and an inferior wood-pulp.

Outturn and value—Logs of large dimensions are rarely obtainable,
nor are they often very straight. Most divisions in the plains could pro-
duce some 50 tons or more per annum. The price of the timher does not
generally exceed 2 to 3 annas a cubic foot. except possibly for compara-
tively large logs required for special purposes.
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Enquiries and references.—Enquiries shoglfl‘be made of any of the
Conservators in India or Burma or of local Divisional Forest Officers.

Minor products.—For reference to the uses O_f the gum and
flowers obtained from this tree. see pages 137 and 135 respectively.

19. Calophyllum Inophyllum, Linn. (The Wuma tree.)

Distribution.—A large evergreen tree, found on the West Coast, rar?ly
extending far above Ghats, on the Orissa Coast, in Burma, and the Anda-
mm;;e.mlitg/ of the wood.—The wood is wavy in structure, of red‘br(')wn
colour, fairly hard, cross-grained, but of handsome appearance. nght
about 40 lbs;. per cubic foot ; co-efficient of transversc“ strength, a(.:cordm'g
to REverett, 336, 483 and 432 tons to the square inch. The tlmber' 18
fairly durable and very elastic, working t'o a smgotll surface and takmg
a gol)d polish. Dr. Balfour states that it is used in Ceylon for masts afn
cross-sticks in fishing-boats and as poles for bullock-carts. It is used for
ship-building, masts and spars on the West Coast. Gam?)le, qu(;)tl}rllg
Sebert, says that it is a magnificent wood for cabinet-making, and this

erstand.

Onc(;:t’:u:fl}n:i“gaIue.——It is a fairly common tree in Kanara where some
100 tons could be procured yearly. It is also available from thg Ma].abar
Divisions in about the =ame quantities as from Kax}ara. .It 18 s;.nd to
grow to a great size in the Andamans, but the quantity available is ngt
large. No figures are available from Burma, but the outturn must be
considerable. Its price on the West Coast, in the forest, is 4 annas to 6
annas per cubic foot, while the Divisional Forest Officer, Malabar,
states that it sells for Rs. 24 per ton in the Beypore depot and that the
freight by boat to Bombay s Rs. 5 to Rs. 6 per ton. _

Enquiries and references.—Enquiries  should be made of th? Chief
Conservator of Forests, Mavmyvo, Burma ; the Conservator of Forests,
Southern Circle, Belgaum, Bombay ; the C'onservator of Forests, So‘uthorn
Circle, Coimbatore, Madras; and the Deputy Conservator of Forests,
Port. Blair, Andamans. ' .

Minor products.—For reference to the seed-oil of this tree, see page
128.

20. Calophyllum {omentosum, Wight, (The Poon-spar tree.)

Distribution.—A large evergreen beautifully straight-stemmed tree
‘ N . e (Y . : :
found on the West Coast. generally below Ghats. It is not found north
m . N N
of Goa, and extends southwards to Travancore
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Quality of the wood —The wood is of reddish-brown colour, and of a
streaky, wavy appearance. It is verv elastic, and seasons fairlv well
though subject to radial shake. To avoid this it is often seasoned in the
mud of tidal rivers. Its weight is about 37 1bs. per cubic foot. Trans-
verse strength 5-14 tons per square inch.  The wood is fairly durable.
Sleepers laid down on the Madras Railway began to deteriorate in their
Sth vear. It lasts for over 10 years as masts of ships. It is a superior
timber to that of the last described species, Calophyllum Inophyllum,

Uses. —1t is primarily used on the West Coast for masts and spuvrs and
18 superior even for this purpose to the wood of Lagerstromia lanceslata,
which 13 also much used for ship-building.  The timber is also valued
for posts and beams in house-construction, and Troup savs it is occasion-
ally used for railway carriages, furniture and coopers’ work. It has been
used in the Naval Dockvard, Bombay, as spars, masts, and crane shafts.

Owtturn and value. - The outturn is now somewhat limited owing to
the former large demand made upon the available supply.  The .\':rth
Kanara forests could supply 200 logs per vear and the Mnfabm- outturn 1s
put by Mr. Brown at 1.200 tons. The outturn of the whole West Coast
and Travancore could safely be pnt at 2,000 tons per year. The price of
this wood varies enormously.  (Gamble, quoting Beddome, states that
a single spar has fetched as much as Rs. 1,000, The present rate in
North Kanara is from Rs. 40 to Rs. 60 per ton on the Coast. while the
cost of freight to Bombay is from Rs. 5 to Rs. 7 per ton.  Sawn scant-
lings at Kallai, f.o.r. Malabar, fetch Rs. 1-10-6 and planks Rs. 1-12-6.

Enquiries and references. ~Enquiries for this timber should be made
of the Conservator of Forests, Southern ('irele, Belgaum, Bombav : the
Conservator of Forests, Southern Cirele. Cotmbatore. Madras .
Conservator of Forests, Travancore.

Minor products. - The oil frem the seeds is nxed for similar purposes
to that of Calophyllion Inophylhon.

: and the

21 Carallia integerrima, DC. (The Carallia tree.)

Distribution. —-The tree is found in semi-evergreen and eversreen
forests and damp localities at the foot of the Himalayas, in li(jlgul,
Assam, Chota Nagpur, Chittagong, the Cirears, Western Ghats of Kanara
and Malabar and Burma, chietly in Pegu and Tenasserin,

Quality of the wood.--~The sap-wood is light-brown, the heart-wood a
darker brown.  The wood is hard and durable and not liable to insect
attack, though somewhat liable to radial shake while scasoning.  The
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silver grain of the wood obtained by cutting it on a radial section is
extremely handsome. There seems to be some difference of opinion as
to how this wood works. Mr. Herbert Stone reports that it is difficult to
plane on a radial surface. while an Indian firm stated that it is easy to
work. In making picture-frames of this wood there appeared to be no
difficulty in working it. Its weight is about 45 Ibs. to the cubic foot,
while tests for transverse strength carried out by Everett, came to
4-083 and 51 tons to the square inch.

Uses.—Troup savs the wood is used for house-building, furniture, rice-
pounds (Burma). agricultural implements (Madras)and handles of spears
and " dahs ” in Burma. [t makes verv handsome pieture-frames, and is
most suitable for onamental work. such as veneered panels for railway
carriages, in place of * bird’s-eve maple,” which timber is now largely
emploved for this purpose in India, and which is more expensive than
Carallia wood.

Outturn and value.—Troup in his = Note on Carallia wood ” gives
the possible annual outturn in Burma as 500 logs, and states that a
limited supply could be procured from the Darrang, Nowgong, (achar
and Lakhimpur Divisions of Assam, and possibly also from the Chitta-
gong. Kamrup and Sibsagar Divisions.  In North Kanara some 50 to
100 small logs could be obtained annually. and a similar amount from
North and South Malabar. He gives the following list of prices for

various Divisions :—

)
Name of Provinee. Name of Division. ’ Prices,
|
| |
" Kamrup . . " Rs. 2 per tree in forest.
Eastern Bengal ;mdg Cachar . .1 annas per cublic foot in  the
Assam, ) local market.
( Nowrang . . R 2 per tree in forest.
Tounuzoo . . Rx. 9 per log or ton in market,
Ataran . . . Rs. 1.8 per log +-6” girth and

over, 12 annas per Jog of 3 to
4-67 girth in forest,

Burma . ’ *7 Thaungyin . . Ditto ditto.
1 South Tenasserim . ! Ditto ditto.
Tharrawaddy . Ditto ditto,
1 Ranvoon . bitto ditto,
Bombay . . North and  West Rs, 1.8 per kandi or Rs. 6 per
Kanara. ton in forest,
D
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Enquiries and references.—Enquiries about the timber should be
made of the Chief Conservator of Forests, Burma, Maymyo ; the Con-
servators of Forests, Eastern and Western Circles, Eastern Bengal and
Assam, Shillong ; the Conservator of Forests, Southern Circle, Bombay,
Belgaum ; and the Conservator of Forests, Southern Circle, Madras,
Coimbatore.

Minor products.—With the exception of the oil from the seed, which is
occasionally used, the tree yields no minor products of importance.

22. Careya arborea, Roxb. (The Kumbi or Kumbia tree.)

Distribution.—A large deciduous tree found in the United Provinces,
Bengal, the Punjab, the Peninsula and Burma, often in moist deciduous
forests. It grows in many places to 6 feet girth and over, though the
bole is generally not of great length.

Quality of the wood.—The heart-wood is dull-red in colour, turning
darker on exposure, and is also darker in old trees than in young ones. It
cuts to a smooth surface and is fairlv hard and strong.  P. isrecorded
by Gamble as being about 800 or 6-43 tons per square inch. He also
states thatit is a fine wood, which is too much negiected, that it is
durable, and gives instances of this. Heinig, quoted by Gamble, says
t is sold as 2nd class wood in the Andamans, squaring up to 30 feet in
length with a 2 feet side. It splits somewhat in seasoning.

Uses.—Th: timber is used in house-building, for agricultural imple-
ments, wheels of carts, furniture, dugouts, cabinet-work, gun-stocks, etc.
Troup says it mightbe used for paving blocks. It vields poor paper-
pulp.

Outturn and value.—The possible outturn is consid-rable, as though
scattered in most forests. it is by no means an uncommon tree in many
places. The price in the forests rarely excecds 2 to 4 annas per cubie
foot. Owing to the way the tree occurs scattered in the forest, the cost of
felling and collection becomes in some cases excessive.

Enquiries and references. —Enquiries should be made of any local
Divisional Forest Officer or Conservator in India and Burma.

MHinor products.—For reference to the bast fibre of this tree, see page
116.

23. Cassia Fistula, Linn. (The Tndian Laburnum.)

Distribution.—A moderate-sized tree, found throughout the forests of
(ndia and Burma, often cultivated. A most useful tree and very orna-
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mental. It rarely grows to a great size, and logs over 4 feet girth and 20
feet long would be hard to procure, though the logs are naturally fairly
straight.

Quality of the wood.—The wood is generally red to brif:k-red, darkeuing
to dull-red on exposure. It is very hard and not easily \?vorked, being
brittle. Weight about 60 lbs. per cubic foot. Gamble gives P as 588
and 846, which corresponds to 4:72 and 6:77 tons per square inch res-
pectively. The wood is durable and very well suited for heavy work.

Uses.—It is chieflv used for house-building, as posts, beams and
scantlings, being very. strong, also for nearly all parts of the wheels of
carts, for rice-pounders, boat-building, agricultural implements, su‘ch as
ploughs and tool handles. The logs are generally of too small a size to
use for sleepers.  Gamble, quoting Graham Anderson, recommends it for
bed-plates for machinery. It vields excellent fuel and charcoal.

Outturn and price—The outturn could never be great as it is not
one of the common trees in deciduous forests. However, where procura-
ble, the timber is of considerable value.

Enquiries and references.—Enquiries about the timber should be made
of local Forest Officers and Conservators.

Minor products.—For reference to the pods and bark, see pages 147
and 131 respectively.

24. Castanopsis Hystrir, A. DC. (The Indian Chestnut.)

Distribution.—A very large evergreen tree of the Eastern Himalay’as,

in Sikkim and Bhutan, Assam and the Khasia Hills, often found growing
great size.

* aé);;;itg/ of the wood.—The wood is grev-brown, fairly durable, hard,

weight about 46 Ibs. to the cubic foot. - .

Uses.—It is much used for shingles, as it withstands wet f.alr]y well,
Gamble says more so than most other species. The wood is used for
house-building, Hart says. especially for verandah posts, flooring and
scantlings. It is also used for all parts of wheels for natn:(\, carts, shafts
and agricultural implements. It is a bad firewood as 1t throws out
sparks, but on the other hand makes good cllar(-()ill.

Outturn and pr.ces.—Mr. Hart, the former Conservator of Bengal,
states that the tree is fairly common at 5,500 and 7,590 feet in the
Darjecling district. The rovalty prices are 4 to 6 annas per cubic foot.
The supply is readily bought up locaiiy.

D2
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Enquiries and references.—Enquiries about the timber of this tree
should be made of the Conservator of Forests, Kastern Cirele, Shitlong
, 3 g.
Eastern Bengal and Assam ; and of the Conservator of Forests, Darjecl-
ing, Bengal.
Minor products. —With the exception of the fruit, which is edible, the
tree vields no important minor produets,

25. Casuarina equisetifolia, Forest. (The Casuarina tree.)

Distribution—A\ fast growing, verv tall straight, tree, found in a
nf).t'm:ul state on the sandy coast of Chittagong. Avakan, expecially in the
vieinity of Kvaukpyu. Tenasserim and the Andamans, l"inv.pl;mtu-
tions have been formed in the Tanjore. Nellore and Areot districts,
and also on the West Coast. in the North Kanara and  Malabar
distriets.

Quality of the wood —The wood is light-hrown to brown in colour,
long-fibred, and liable to split and evack, but this tendency to split can
be largely overcome if the timber is seasoned slowlv.  The wood is hard
or fairlv hard, and not easv to work. 1t is not. durable when exposed to
the air but fairlv so under cover. s weight 15 about 50 Ihs. to the cubic
.f()(lt and its transverse strength, according to Skinner. quoted by Gamble,
13 039 tons per square inch. It s therefore even stronger than teak.

(,r",ws.——'['lle wood is fargely used for fuel. lwingvx]);n'lwl for this pur-
pose in large quantities from North Kanara to Bombav and fron, Nellore
to Madras.  The logs, which are generaliv very s(r;lii;:ht and long are
used as beams, posts and rafters. They are also used as masts. but are
inferior to Calophylbon tomentosum or - Lugerstrindia laneeolata for this
purpose.  The timber s also used occasionally for vokes. felloes and
wheels of native carts. ‘ ‘

Outtrn and prices—The greatest quantity of thix timber is to be
obtained from the Madras districts of Nullm-u‘, North and South Arcot
a.nd Tanjore, where extensive fellings take place annually in the planta-
tions. In Nellore about 370, in North and South Arcot 160, and in
Tanjiore 90 acres are felled annually.  The Nellore plantation situated
in the Coast Range of that district. has vielded approximately S 446 tons
of timber annually during the last 10 vears, which sold fur‘z\lmm Bs. b
per ton (average price of the last three l\'curs).

In North Kanara the oldest plamt‘utionx are 10 vears old and are
ostimated to contain 3,700 cubic fect of timber and fuel per acre. The
Working-Plan prusvl'ihvs:fvllings over 12 acres annually and thinnings
over 30 acres. The amount realized is from Rs. 100 to Rs. 150 per um:‘,
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and the price of this firewood in Bombay ix Rs. 15 to Rs. 18 per ton,
while the cost of shipping from Karwar to Bombay comes to Rs. 4 to
Rs. 6 per ton.

Enquiries and references.—Enquiries regarding the timber should be
made of the Conservator of Forests, Central Circle  Madras 5 of the
Conservator, Southern Cirele. Belgaum. Bombay 5 and of the Conservator
of Forests, Eastern Circle, Eastern Bengal and Assam, Shillong.

Minor products——The bark is sometimes used for tanning leather
and dyeing fishing nets, otherwise the minor products vielded by this
tree are unimportant,

26. Cedrela Toora. Roxbh.  (The Toon or Red Cedar.)

Distribution.—A verv large deciduous tree, found in the valleys of
the sub-Himalayas from the Punjal castwards to Sikkim and Assam,
extending to Burma ; also found in the Peninsula in Western and South-
ern India.  Verv extensivelv cultivated and planted as a road-side tree.

Quality of the timder.—The wood is of rose to dull-red colour, working
fo a smooth shiny swrface, with piominent lines on the longitudinal cut,
representing the pores. 1t takes a tine polish, but requires a consider-
able amount of filling before polishing aid absarhs a comparatively large
amount of the solution.  The timber scaxons quickly and is durable
under cover. 1t does not warp or split, but shrinks and cxpands with
variations of temperature and moisture,  Its weight is about 35 lbs.
to the cubic foot and its co-cflicient of Gansverse strength may be taken
as 374 tons to the square inch. it being, therefore, both lighter and not
so strong as teak.  Gamble says it is not attacked by white-ants.

Uses. - ~The timber is universally used in India for all kinds of furni-
ture, being one of the best timbers procurable for this purpose. 1t s ex-
ported to Europe from Burni and known on the market as Moulmein
Cedar, and according to Gamble there fetehes Rs. 65 per ton. It s
used for planks and tea-boxes i Assam, cigar-boxes in Madras, and for
carving elsewhere  Troup states that it 1s used for oil-casks i Travan-
core, dugouts and sampans in Chittagong, and {or musical instruments,
tovs, ete.

Outturie and priccs.—Owing to the value of this species the timber
has been largelv worked out from many of the Government forests, though
CGamble states it has not been largelv exploited from the Chittagong Hill
tracts. On the other hand, it has been extensively cultivated both in and
outside the forests. and being an extremely fast-growing tree the supply
has been fairly well sustained. In order to illustrate the outturn and
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prices in some of the Divisions of the Eastern Cirele of Kastern Bengal
and Assam. the following figures, given by Mr. Carter, the Conservator,
may be quoted. The following quantities passed the Revenue
Stations in the Silchar Division during 1909-10 :—

c.ft,

Sonai Revenue Station . . . . . . . 5,785
Matijuvi ,, y . . . . . . . 12,648
Sialtek " wo . . . . . . . . 365
Torat . 18,798

Of this amount about 52 was used in the Divison, the rest being ex-
ported. The market price of scantlings 15 given as Re. 1-8 to Re. 1-10
per cubic foot.

In Sibsagar Division, from which the lead is long, standing trees
sell for Rs. 4 to Rs. 6, or 2 annas per cubie foot, while in the market it
fetches 10 annas to Re. 1 per cubic foot.

In the Shillong market the price is Re. 1-12-0 to Rs. 2 per cubic foot.

In Dehra Dun the price is from Rs. 20 to Rs. 2-1 per eubice foot.

The Principal of the Mavo School of Art, Lahore, states that in
1875-76 " Toon”  was extensively used for  furniture-making, but
since then its use has declined.  He states that it ix sold at Kartar-
pur near Beas for 8 annas to Re. I per cubic foot, and that the purchasers
after selecting the better stuff from the lots re-sell it at higher rates.

Enquiries and references. -Linquiries for this timber should be made
of the Conservators of Forests, Lahore. Punjab ; Eastern o nd Western
Cireles, Naini Tal. United Provinces; Darjeeling, Bengal 5 Fastern and
Western Circles, Shillong, Eastern Bengal and Assam 3 Northern Circle,
Bandra, and Southern Cirele  Belgaum, Bombay ; Southern Cirele,
Coimbatore, and Central Circle, Madras, Madras Presidency ; and the
Chief Conservators of the Central Provinees and Burma at Nagpur and
Maymyo respectively.

Minor products.—For reference to the dve yielded by the flower, see
page 135.

27. Cedrus Libani  Barrel. var. Deodara, Loudon. (The
Himalavan Cedar.)

Distribution —A very large, tall, stately tree of the Western Himalayas,
extending from 4-10.000 feet, but more commonly found between 6-8.6G00
feet. It extends far westwards into Afghanistan. but does not pass east-
wards beyond the Kumaun district.  Being a very ornamental tree, be-
sides being of great value, it is often planted both i India and Europe.
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Quality of the wood —The wood is light vellow-brown m colour, with
darker lines running through it. strongly scented. oily and fairly hard.
As regards the durabilitv of Deodar timber, it will last under cover well
over 20 years, and often far longer. while its durability in the form of rail-
way sleepers mayv be taken as 10 to 12 vears. The Bhavnagar-Gondal
Railway Company gives its life as 8 vears, while within 12 years 82 of the
sleepers require replacing. The North-Western Railway Company gives
the hfe of sleepers as 16 vears. The weight of Deodar timber varies, the
stem-wood being generally lighter than the branch-wood. The average
weight of the former mayv be taken at 35 Ibs. per cubie foot.  The co-
efticient of transverse strength of the timber, according to experiments
made at Roorkee, was 472 tons per square inch, while those made at
Sihpur gave 414 tons per square inch.  The timber seasons well, and
owing to the o1l in the wood does not become casily water-logged. 1t takes
a fair polish, presenting a moderately good ajpearance when worked up.

Uses.-~The primary use of the timber is for railway sleepers. It is
also used for bridge-construction. and for house-building in Jaunsar
and elsewhere. as beams. rafters, door and window-frames, boards and
shingles. It is also used for boxes. packing-cases, camp furniture and in
general carpentry. Troup states that it is used for telegraph poles on
the North-West Frontier. elsewhere for masts, oars, well-construction,
beer-vats and by the Ordnance Department for barrow wheels, trans-
port-boxes, ete. A Calcutta firm have pronounced the wood suitable
for pencils. and that it 1s even better for this purpose than Podocarpus
neriifolia,

Outturn and prices.-—The outturn of this timber from Government

forests alone s considerable.  To illustrate the possible annual vield from

some Government forests, the following figures are given :—
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As regards the price of Deodar railway slecpers, an idea may be
formed of their value by quoting from the Report of the International
Railway Congress of 1902,

The North-Western Railway state Rs. 3-6-0 for broad-gauge sleepers.

The Oudh and Rohilkhand Railway, Rs. 3-8-0 for broad-gauge

sleepers,

The East Indian Railwav, Rs. 3-14-0 for broad-gauge sleepers.

The Jodhpur-Bikaneer Railwav, R, 1-12-0 for metre-gauge sleepers.

The Rajputana-Malwa Railway, Rs. 1-10-0 for metre-gauge sleepers.

As regards the present rates for landing Deodar timber at Howrah,
Mr. Milward. the Deputy Congervator of Forests, Jaunsar, states as
follows :—

“On the Railwav at Jagadhari Station, there is plenty of Deodar
to be had at 14 annas per cubic {foot. The railway rates are
as follows :—One Josed  Oudh and  Rohilkhand Railway
wagon holds 300 maunds. or 300 Dbroad-gauge sleepers
(10 - 10”7 57, if drv. The cost works out to 7 annas 1 pie
per cubic foot for full wagons and 13 annas 33 pies per cubic
foot for small quantities. It would cost on the whole about
Re. 1-7-00 per cubie foot to land  unselected timber at
Howrah, mcluding loading. ete.”

Enquiries und refer nees.—Enquiries for this timber should be made of
the Conservator of Forests, Lahore, Punjab. and of the Conservator of
Forests, Western Cirele. Naini Tal, Umited Provinces.

Minor products —With reference to the oil of Deodar, see page 122,

28, Chlorerylon Swictenia, DO, (The Satin Wood.)

Distribution.—N\ moderate-sized deciduous tree, found from the
Satpura Range southwards. in the Decean and (arnatic country, com-
mon in the Northern Cirears and also In Cevlon. In the north it is
found only as a small tree, on going south it grows to a greater size,
the largest trees being found in Ceylon.

Quality of the wood —Satin-wood is of lemon-yellow colour, very hard
and durable, Gamble states that sleepers of this wood last 20 yvears in
Cevlon.  The co-efticient of transverse strength of the timber is stated
by that author as being 801 tons to the square inch, and the timber is
therefore considerably stronger than teak. A planed surface presents a
very smooth, shiny appearance, often handsomely figured. Its weight
1s approximately 60 Ibs. to the cubic foot.
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Useo‘—T.he most |‘mportant use of this timber is for ornamental work,
;uc:h a.ls cabmgt-makmg, panels, veneers, and furniture of all kinds.
dt is also 1'13ed n bull:lmg and bridging. Gamble savs that the Pera-

eniya bridge near Kandy was entirely built of this timber. Its other
uses are for agricultural implements, native cart-wheels, brush-backs,
picture-frames, and similar fancy work.

Outturn and prices.—The wood is exported to Europe chiefly from
Ceylon, and to a less extent from India, being known on the market as
" East Indian Satin Wood.”

The largest outturn from Indian forests is from the Godavari District
of the Northern Circle, Madras. The price of the wood at Colombo is
stated by Gamble as being from Rs. 2-8 to Rs. 7 per cubic foot. The July

( . v « . - . ' ) i
1008, quotations for Satin-wood in England are given by C. Learv & Co.
of London as 84. to ls. 64. per superficial foot.

Enquiries and references.—Enquiries for this timber should be made of

) \T . . i
the Conservators. Northern Circle, Waltair and Central Cirele, Madras

g 1de A y (! O N o ’
Madras Presidency ; of the Conservators of Forests, Central Cirele, Poona
MY o » ) 1
and Southern Circle, Belgaum, Bombay Presidency 5 and of the Conser
vator of Forests, Kandy, Ceylon.
Minor products.—None of importance,

- 1 .
29. Cupressus torulosa, Don. (The Himalavan Cvpress.)

Distribution. —A large evergreen tree, found in the outer Himalavas
from Chamba to Nepal ; not available in great quantities, being local in
its distribution.

Quality of the wood.—The heart-wood is light red-brown in colour, with
darker streaks denoting the annual rings. 1t is moderately hard, close-
grained, works easily to a clean smooth surface.  Gamble sz.).\'s 1t I8 very
durable, and in this respect equal to Deodar. Weight 35 Ibs. pv'r
cubic foot.

Uses.—The timber is suitable for sleepers, but is not procurable in
sufficient quantities for that purpose. It is used in building, chiefly
in the construction of temples : also for shoulder-poles and  furniture.
After repeated trials it has been pronounced very suitable for pencils by
a native firm in Calcutta.

Outturn  and price.—The possible outturn is not very large,
but sufficient probably to meet such demands as may be made on it for
the manufacture of pencils.  Mr. Milward, Divisional Forest Officer,
Jaunsar, states that he had 53 trees for sale in 1910 and that on demand
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arising that number could be trebled. The price in Calcutta would be
somewhat over Rs. 45 per ton.

The Deputy Commissioner of Garhwal makes the following estimate
of this timber in the Garhwal forests :-—500 very large trees are available,
each weighing 10 tons, so that 5,000 tons of wood are available from
that district. I doubted the size of the trees. but the Conservator,
Mr. Clutterbuck, confirms the statement as to size.

A pencil factory using 250 tons of wood per annum could therefore be
run for 20 years from this supply alone.

Enquiries and references.—Enquiries should be made of the Conserva-
tors of Forests, Eastern and Western Circles, Naini Tal, United Provin-
ces, and of the Conservator of Forests, Lahore, Punjab.

Minor products.—None of 1mportance.

30. Dalbergia latijolia, Roxb. (The Blackwood or Rosewood of
Southern India).

Distribution.—A large deciduous tree, found from Oudh southwards
throughout the Peninsula and attaining its greatest size on the Western
Ghats, where it grows to 8 feet girth and over.

Quality of the wood.—The wood is purple in colour, with bands of
darker-coloured wood running longitudinally through it. The timber
is very hard and durable, somewhat cross-grained, so that care has to be
taken m working it. It takes a fine polish, which gives it an extremely
handsome appearance  Its weight is approximately 50 lbs. per cubic
foot. and Gamble gives its transverse strength as 764 tons per square
inch.

Uses.—The timber is extensivelvy used by the Ordnance Department
for gun-carriage wheels, ammunition-boxes, rammers, brake-blocks, cte.
It is exported to England for furniture and cabinet work, and is also
largely used for that purpose in India. The Madras Railways use it for
the internal fittings of Railway carriages. 1t is also used in construction
and building. for tool-handles, combs, musical instruments, high class
brush-backs, walking-sticks, boxes, etc.

Outturn and prices, Bombay Presidency —The total amount of Black-
wood on hand in Government depéts, in the South Circle at the end of
1907-08 was 36,131 cubic feet.  The chief districts producing large logs
are Belgaum and the North, East, South and West Kanara Forest Divi-
sions. The amount extracted annually according to the Working-Plans
is 1.704 trees of 6 feet girth and over. Mr. T. R. Bell, the Conservator,
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puts the possible outturn from the North Division, Kanara, at 1,000 tons,
that of the South Division at 50 tons, from the East Division at 75 tons
and from the West Division at 50 tons per annum.  The prices vary con-
siderably, good logs fetchfng from Rs. 60 to Rs. 80 per ton on the coast at
Karwar. The timber can always be purchased at the annual sales at
- Tarjatti depot in Belgaum district or from any of the Coast depéts of
' \quwur and Hattikerri in West Kanara. Shipping to Bombay from
- Kagwar comes to Rs. 6 per ton.  From the Central and Northern Circles
the Supply is limited, the largest amount being obtainable from Khan-
desh,"Nasik. Surat, Thana and the Pancli Mahals. In the latter named
distrigt Mr. Thomson, the Divisional Forest Officer, states that poles

up. toB6” girth sell for Rs. 3 to Rs. 4 each.

Madras Presidency.—The outturn of Black-wood from all classes of

® “fi{rnsﬁ«; in Madras during 1907-08 was 22,861 cubic feet. The South
) ‘e -‘:‘Al\yfubur District produces and exports the greatest amount of this timber.
‘\:"'t" n 1906-07, Lo logs and 219 planks were exported from Calicut,
<7 the value of the sawn timber boing R, 3a cubic foot at Calicut and Rs. 2

and over at Manjangad. The rovalty at Calicut is Rs. 85 per ton in
the Government depots.  The freight-rates from Calicut to Bombay hy
sea are about Rs. 10 to Rs. 12 per ton. The cost of delivery of Black-
wood from the Malabar Coast to Madras is estimated, including royalty,
at Rs. 150 per ton,

The South Coimbatore Divigion produced an average of 912 cubic feet
annually during the last four vears ending 1908, This timber was sold
at Re. [-3-1 per cubic foot.

Central Provinces.—The Chanda Division is estimated to be capable
of yielding 3.000 cubic feet of large logs per annum.

Cloory State.—The Caorg forests are stated as being capable of yielding
2,000 cubic feet of large and {000 cubic feet of small logs per annum.
Good logs of up to 5 feet girth sell standing for Re. 1-8-6 to Re. 1-9-6
per cubic foot.

Enquiries. —Enquiries for this timber should be made of the Chief
Conservator of Forests, Nagpur Central Provinces ; of the Conservators
of Forests, Central Circle, Poona. Southern  Circle,  Belgaum, and
Northern Cirele, Bandra, Bombay Presidency - and of the Conservators,
Central Circle Madras, and Southern Cirele, Coimbatore, Madras
Presidency.

Minor products.—None of importance,
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Changa Manga, Punjab.

Dalbergia Sissoo plantation, showing fuel extraction.
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31. Dalbergia Sissoo, Roxb. (The Shisham treé of Northern India.)

Distribution.—A moderate-sized to large deciduous tree of the sub-
Himalayan tracts, extending from the Indus eastwards into Assam, not
found often above an elevation of 3,000 feet. It has been much cultiva-
ted in other parts of India, but is probably not indigenous, except in
the north, '

Quality of the wood.—The heart-wood is brown, with bands of darker-
coloured wood running longitudinally through the lighter-coloured tissue.
In general structure it resembles Black-wood (Dalbergia latifolia) and
in cvery respect takes the place in Northern India of that of the Black-
wood of Southern India. The wood is hard, close.grained, durable, and
seasons well without warping or splitting. In appearance when polished
it is little inferior to Black-wood. It has the advantage over Black-
wood of being somewhat lighter, weighing approximately 48 Ibs. per
cubic foot. Gamble gives its maximum transverse strength as 7-42
tons per square inch and minimum as 4-87 tons per square inch,

Uses.—It is chiefly used in making furniture, for which purpose it is
especially suitable. It is also excellent for all parts of wheels of carts and
carriages, shafts, frames of carts, for agricultural implements, oil and
sugar-mills, poles, posts, game requisites such as tennis poles, cricket
stumps, etc., in turnery work for toys, carving, coopers’ work and boat-
building. It has been used to some extent by the Ordnance Department,
and would no doubt be more commonly used were the supply larger.
It yields a good fuel and excellent charcoal.

Outturn and prices—The tree is generally found growing along dry
river-banks, and unless it is cultivated it is not often found scattered
regularly through the forests. The supply is therefore somewhat restricted
though the timber can always be obtained in moderate quantities in all
timber centres in the north. It has been cultivated in the Changa Manga
plantation in the Punjab, where annual fellings are now made.

The Divisional Forest Officer, Goalpara, Eastern Bengal and Assam,
estimates the possible annual outturn from his Division at 7,000 sleepers.

The Conservator of Forests, Punjab, puts the annual outturn of
really large logs at 2,000 cubic fect, and prices 8 annas per cubic foot

in situ.
In the Bahraich Division of the United Provinces the price of Sissoo
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is about equal to that of Sal. The Working-Plan for that Division gives
the rates as follows :—

18t class logs, 3’ 6” in girth and over . 9 annas per cubic foot in the forest

2nd » 3’ to 3 67 girth . 6 ) 2 2 ””

Ist class poles, 2’ 6” to 3, . . . . . Rs. 3 12 each.
2nd ,, , 2t26 , . . . . c . 114,
3I'd » 2 1, 6” to 2 ” . . . . . 2 015 »»
4th » » 1" to 1 6” 3 . L. . . . . 0 6

(3]

In Dehra Dun sawn planks 1” thick and 1 foot broad may be had at 2
to 3 annas per running foot.

Enquiries and references.—Enquiries should be made of the Conservator
of Forests, Lahore, Punjab ; of the Conservators of Forests, Eastern and
Western Circles, United Provinces, Naini Tal; the Conservator of
Forests, Bengal, Darjeeling; and the Conservator of Forests, Western
Circle, Eastern Bengal and Assam, Shillong.

Minor products.—None of real importance.

32. Diospyros Ebenum, Keenig. (Ebony.)

Distribution.—A large tree in Ceylon, not growing to a large size in
India. It is found in the Berars in small quantities, in Khandesh and
hills of the Deccan, also in the Cuddapah and Kurnool districts of
Madras, but nowhere common.

Quality of the wood.—The heart-wood of this tree produces the true
ebony of commerce, being the only tree of this order that has an absolutely
black heart-wood. Weight approximately 70 Ibs. to the cubic foot. It
takes a fine polish, absorbing little of the mixture.

Uses.—The wood is only used for fancy work, such as carving: toys,
ornaments, walking-sticks, piano-keys, brush-backs, etc.

Outturn and prices.—The outturn from India is very small.  In Ceylon
the possible output is from 300 to 400 tons per annum. 1t is largely
exported to Europe, where it fetches £20 and over per ton.

Enquiries and references.—Enquiries should be made of the Conserva-
tors of Forests, Central Circle, Poona, and Southern Cirele, Belgaum,
Bombay Presidency ; of the Conservator of Forests, Northern Circle,
Waltair, Madras Presidency ; and of the Conservator of Forests, Ceylon,

Minor products.—Nily
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33. Diospyros Kurzii, Hiern. (The Andaman Marble-wood or Zebra-
wood.)

Distribution —An evergreen tree of moderate size, found in the Anda-
man Islands.

Quality of the wood.—The wood is black in colour, with grey irrggular.
shaped streaks running longitudinally down the fibre and with occasionally
black oblong spots occurring in the lighter coloured tissue.. The w.ood
is hard, close-grained, seasons with difficulty, and is liable tosplit. Weight
60 lbs. per cubic foot.

Uses.—The timber is only used for fancy work, such as ornamental
furniture, walking-sticks, carving, picture-frames, which when made
up present a somewhat quaint and unique appearance. Herbert Stone,
quoted by Troup, says that the wood is well known to turners and
makers of Tunbridgeware.

Outturn and prices.—Mr. B. B. Osmaston, Conservator of Forests, says
that the Forest Department would sell it at Port Blair at Rs. 6 per cubic
foot f.0.b. The outturn is stated as being 500 cubic feet per annum.

Enquiries and references.—Enquiries should be made of the Deputy
Conservator of Forests, Port Blair, Andaman Islands.

Minor products.—Nil.

34. Diospyros Melanoxzylon, Roxb. (The Tendu tree.)

Distribution.—A large deciduous tree of the centre of the Peninsula,
common in the dry regions of the Central Provinces, the Deocan, Carnatic
and Guzarat. Diospyros tomentosa, which Gamble makes into a separate
species, and Brandis classes as a variety, occurs in Northern India. The
two timbers are very difficult to distinguish one from the other, and for
commercial purposes may be considered as the same.

Quality of the wood.—The sap-wood is yellow to brown, with an irregu-
lar-shaped false heart-wood, black in colour, streaked with dark purple
lines. The heart-wood is hard, shiny on being cut, difficult to work,
being brittle, takes a good polish, but seasons with difficulty. Weight
about 60 1bs. to the cubic foot.

Uses.—It is used for the same purposes as the true ebony, and much
resembles that wood, except that it is not always entirely black in colour.
The sap and heart-wood, together are used for cart-poles and beams
(Guzarat), and the heart-wood for brush-backs, walking- sticks, turnery,
carving, screens, picture-frames, etc.
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Outturn and prices.—The outturn is far greater than that of true ebony.
It is a common tree in the Panch Mahals, Guzarat, in Khandesh, Nasik
and most Deccan districts, the Central Provinces, and Berars, while the
variety Diospyros tomentosa is common in West Saharanpur and Bijnor
(Gamble). A large quantity of this timber can be procured annually
from the Central and Northern Circles of Bombay, from the Berars and
from the Western Circle, United Provinces. The prices vary entirely
according to the size of the heart-wood, which is never large, pieces of 6”
diameter being considered fine samples. The price of the heart-wood
varies from Rs. 25 to Rs. 50 per ton in the forest. It is imported from
the Central Provinces to Nagina at Rs. 14 per maund of 82 lbs.

In Guzarat Mr. Thomson, the Divisional Forest Officer, Panch Mahals,
gives the following rates :—

For beams Rs. 4 to Rs. 5 per gaz of 20 maunds of 40 1bs. Poles for
carts Rs. 3 to Rs. 4 each, if up to 36 inches circumference and 18 feet
long.

Enquiries and references—Enquiries should be made of any of the
Bombay Conservators ; of the Chief Conservator of Forests, Central Prov-
inces, Nagpur; and of the Conservator of Forests, Western and Eastern
Circles, United Provinces, Naini Tal.

Minor products—With the exception of the leaves, used in making
native cigarettes, for a note on which see page 155, and the edible fruit,
the minor products are unimportant.

35. Dipterocarpus tuberculatus, Roxb. (The ‘“‘Eng’’ or “‘In”’
tree of Burma.)

Distribution.—The *“In *” tree is found throughout Burma, in suitable
localities up to 2,500 feet in altitude, from Myitkyina district in the north
to Mergui in the south. In the Shan States it extends east to the
Salween river and westwards into Chittagong and Arakan. It is found
in Burma as a very large tree, with a straight clean cylindrical bole,
carrying its girth well up the stem to 50 or 60 feet, the total height of an
average tree being 80 to 90 feet.

Quality of the wood.—The sap-wood is small, of greyish-brown colour,
the heart-wood red to red-brown, straight-grained with long pores, often
filled with resin, hard, fairly durable, especially under cover ; the co-effi-
cient of transverse strength 5:3 tons to the square inch, weight 52 Ibs,
per cubic foot. The wood has a strong aromatic smell when first cut, due
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to the large quantities of resin in the ducts. It is said to take a good
polish, but liable to crack if converted green (Troup).

Uses.—The wood is used for house-building, chiefly as boards for
flooring, roofing, ceilings, and in-door work. It is not recommended for
out-door work without being previously treated with a wood-preserva-
tive. It is used for boat-building, dugouts, canoes, paddles, rudders,
cart-frames, axles, yokes, shafts and in the manufacture of rough furni.
ture. If treated with an antiseptic, it very likely might prove a most
useful timber for railway sleepers.

Outturn and prices.~—There is a good demand for *‘In’’ wood in
Burma, it being one of the commonest woods found in the market at
Mandalay, Toungoo and Pyinmana. The present outturn is about
80,000 logs per annum, which, according to Troup, the future yield will
be about 50,000 tons per annum. The local prices for this tim-
ber vary considerably, being from Rs. 5 per ton in the Upper Chindwin
Division, Rs. 12 to Rs. 25 per ton in Moulmein and Rs. 10 per ton in
Mandalay. On the West Coast the price is about Rs. 40 per ton, the
supply being limited to 100 to 200 tons per annum.

Enquiries and references—Enquiries for this timber should be made of
the Chief Conservator of Forests, Rangoon, Burma.

Minor products.—For reference to “‘ In’’ oil, see page 140.

»

36. Dipterocarpus turbinatus, Gaertn. f. (The Gurjan-oil tree.)

Distribution.—A lofty evergreen tree, found in the forests of Cachar,
Chittagong, Burma and the Andamans. It grows to a great size in favour-
able localities, attaining occasionally a height of 200 feet and a girth of
12 feet and over.

Quality. of the wood.—The wood is red-brown in colour, moderately
hard, very oily, though not very durable. Weight 50 Ibs. per cubic foot;;
strength, according to Skinner, quoted by Gamble, 5-12 tons per square
inch. )
Uses.—Though the timber is used for several purposes, the greatest
value of this tree lies in the oil which it yields. The size of the logs pro-
curable, which in the Andamans are said to square up to 60 feet in length
with a 2 feet side, allows it to be used for large dugouts. It is also used
to a certain extent for planking, for tea boxes and packing-cases.

Outturn and prices.—1t is exploited from the Andaman forests and
sawn up by local purchasers for export to Calcutta and Madras. The total

amount of timber exported by sea from that locality in 1907-08 was 3,329
' ' b
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cubic feet, while the Deputy Conservator places the possible annual out-
turn at 12,000 tons and the approximate present price at Rs. 25 per ton.
In Burma it is a fairly common tree and is mentioned as a possible wood for
sleepers.

Enquiries and references.—Enquiries for this timber should be made of
the Chief Conservator of Forests, Burma, Maymyo ; the Conservator of
Forests, Eastern Circle, Eastern Bengal and Assam, Shillong ; and the
Deputy Conservator of Forests, Andamans, Port Blair,

Manor products—For reference to Gurjan-oil, see page 140.

37. Erythrina suberosa, Roxb. (The Pangra, Dauldhak or Madara
tree.)

Distribution.—A moderate-sized deciduous tree, found in the dry
forests of India and Burma, especially in the Siwaliks, Berars, Central
Provinces, the Deccan, extending eastwards to Orissa, becoming scarcer
in the south of the Deccan and Carnatic country.

Quality of the wood.—The wood is white to grey-brown in the centre,
soft, fibrous, with prominent medullary rays, giving it a mottled appear-
ance if split or cut radially. In spite of the softness of this wood, it is
sufficiently durable and light to make it of use for many purposes. Its
weight rarvely exceeds 18 to 20 lbs. to the cubic foot. Troup says it is
durable under water. Tt is used for sieve-frames, packing-cases, water-
troughs, planking, boxes intended for lacquer work, and scabbards for
native swords (Gamble). It has been passed as suitable for both the
inside and outside of match-boxes, as well as for match-splints (Evance).

Outturn and price—Large numbers of trees are rarely found grouped
together in the forests, though they may be fairly evenly distributed
throughout the area. A certain number of stems are, therefore. generally
to be had in each year’s feling area. Trees are rarely sold separately,
but together with other species in one lot ; consequently it is not possible
either to give a definite outturn or price for any given locality.

Enquiries and references.—If logs should be required for any special
purpose, such as match-making, it would be advisable to enquire from
local timber merchants direct or through the local Forest Officer.

Minor products.—None of importance.

38. Eugenia Jambolana, Lam. (The Jaman or Black-plum tree.)

Dristribution.—A. branching. moderate-sized to large evergreen tree
found throughout India, Burma and Ceylon. Often cultivated ; fre-
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quently found in its wild state along river banks, fn damp localities.
Thus it has been noted as being scattered in the semi-evergreen forests
on the West Coast in North Kanara,' growing to 7 and 8 feet in girth,
with clean straight boles up to 50 feet in length.

Quality of the wood.—The wood is reddish-grey in colour, coarse,
moderately hard, fairly durable. Gamble states that it lasted five years
and remained fairly sound when laid down as sleepers; nor was it
attacked by white-ants. Troup states that sleepers tried in Madras
deteriorated in their 8th year. Its weight is 48 lbs. per cubic foot and
its co-efficient of transverse strength, according to Skinner, 482 tons per
square inch. .

Uses.—The timber is most suitable for house-building, chiefly for
posts, beams and rafters. [t is also used in the construction of carts,
being especially good for all parts of the wheels. Its other uses are
for boat-building and well-curbs. The Manager of the Opium Factory
at Patna gave this timber a trial and reported on it as follows :—

« In appearance it is rather like mango, and 1 believe it would be
suitable for opium-chests, but the price is prohibitive.”’

Outturn and prices.—The local requirements and uses to which this
wood is put, together with the limited supply of the timber, make the
amount available for export, anyhow on the West Coast, very doubtful.
The price varies between 4 to 8 annas a cubic foot in the forests of West-
ern Kanara. In Burma and Chittagong the outturn is large, and con-
siderable quantities are available.

Enquiries and references.—Enquiries for logs for special purposes
should be made of the local Divisional Forest Officers or timber mer-
chants.

Minor products.—Besides the fruit of this tree, for reference to which
see page.l47, the only other minor products of any importance are its
bark, which is used for tanning, and its roots used in the preparation of

native medicine.

39. Ficus bengalensis, Linn. (The Banyan tree.)

Distribution.—A very large tree, found throughout India, often cult -
vated in India and Burma, forming magnificent avenues and camping
grounds, amongst which may be mentioned the famous avenue in Ahmed.
abad and the great tree in the Royal Botanical Gardens, Calcutta.

Quality of the wood.—The wood is grey in colour, moderately hard, not
durable, though more so under water than when exposed to the air,

E2
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The grain is moderately handsome if the logs be cut on a radial section.
Weight 36 Ibs. per cubic foot.

Uses.—The timber is of no great value, being used for well-curbs in
the absence of more suitable species, such as Butea frondosa : it
is also used to a limited extent in the construction of native huts. Troup
says the harder wood of the aerial roots is used for yokes, shafts, tent and
shoulder-poles.

Outturn and prices.—The tree is not often felled unless to make room
for a better species, ot if it dies or is damaging crops or endangering
dwelling-houses. The possible outturn is therefore very limited.

Enquiries and references.—Enquiries regarding this timber should be
made of the local Forest Officer.

Minor products—None of importance.

40. Gmelina arborea, Roxb. (The Shivani or Kumhar tree.)

Distribution—A moderate-sized to large deciduous tree, found
scattered throughout India and Burma. It grows to a fair size in the
Panch Mahals in Guzarat, where a tree is recorded of 7" 5” girth, 41
from the ground. Gamble says it is most common in Eastern Bengal,
Chittagong and Burma. Formerly it was common in the Satpuras,
but owing to the privileges given to the Bhils, who well knew the excellent
quelity of the timber, it has now nearly disappeared from that locality,
It is very scarce on the Western Ghats. It is easily cultivated from the
seed. :

Quality of the wood —This species is of the same Natural Order as teak,
and for certain purposes rivals the timber of that species. Tt is yellow
to light-red in colour, even-grained and easily worked, durable, seasons
well and evenly ; when worked up it presents a good appearance ; strong
but light, not weighing more than 36 Ibs. per cubic foot, and therefore
some 10 lbs. less than teak.

Uses.—Owing to the lightness and strength of the timber it is highly
esteemed for planking, boxes, packing-cases, transport-poles and shafts,
palanquins and furniture, for which latter purpose the Insein Jail in
Burma has passed it as most suitable. Gamble says it is the chief
furniture wood of Chittagong. It is also used in carriage-making, well-
construction, carving, canoes, dugouts, combs, toys, and is one of the most
favoured woods used in India for tom-toms and drums. Tree-calipers
made of this timber were used by the Working-Plans party in Kanara
and found most suitable for that purpose, being both durable and light,
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Outturn and prices.—The outturn of this excellent timber is now limit:,—
ed, though still fairly common in Chittag(?ng s'zn(‘l Burma, .where fair
supplies could be procured. In this connection 1t 18 stated in the Ad-
ministration Report of Burma for 1907-08, Pegu Circle, that steps are
being taken to ensure a sustained supply. From the Central Provinces
and the Deccan no large supply may be anticipated, though small quan-
tities of the timber are usually obtainable in the locel markets. Its
price on the West Coast in Kanara is from Rs. 28 to Rs. 32 per ton.

Enquiries and references.—Enquiries for this timber should be made of
the Chief Conservator of Forests, Maymyo, Burma;and of .Central Pro-
vinces, Nagpur ; of the Conservator of Forests, Eastern Circle, Eastern
Bengal and Assam, Shillong ; of the Conservators of Forests, Eastern and
Western Circles, United Provinces, Naini Tal; of the Conservators of
Forests, Central Circle, Poona, and Northern Circle, Ban.dra, Bombay
Presidency ; and of the Conservators of Forests, Central Circle, Madras,
and Northern Circle, Waltair, Madras Presidency.

Minor products.—None of importance.

41. Grewia tiliwfolia, Vahl. (The Dhamni or Dhamin tree.)

Distribution.—A moderate to large tree, found in the South-Himalayfzn
tract, from the Jumna to Nepal, throughout Central and Southern India.
Very common on and above the Western Ghats in North Kanara, whe.re
it grows to 6 feet girth and over, but is rarely found sound over b feet in
girth. . .

Quality of the wood.—The heart-ond 18 re@-browp in cqlour, close-
grained, hard, very elastic, smooth, taking a fair pqllsh, easily worked,
and seasons very fairly well. Its weight is approximately 50 lbg. per
cubic foot, and the co-efficient of transverse strength, according to
Talbot, is 52 tons per square inch. ‘

Uses.—The timber is well adapted for. all such purposes where
elasticity and strength are essential. Thus, it is used for shaf?,s, shoulder-
poles, golf-clubs, tool-handles, oars, masts and agrlcultl{ral implements.
It is also used for door-posts, window-frames, furniture and bed-
steads. Troup states that it is excellent for l?eer-casks, and tha't one
well-known firm of brewers reported that if it could be supplied in
large quantities it would supplant English oaks for that purpose.

Outturn and prices.—The outturn from North Kanar@ naay be put at
100 to 150 logs of 5 feet girth and over per annum, containing § w § oi &
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ton each, the pric: on the coast being Rs. 30 to Rs. 40 per ton. In other
localities similarly small quantities of this timber are available.

Enquiries and references.—Enquiries for this timber should be made of
the Chief Conservator of Forests, Central Provinces, Nagpur ; of the
Conservators of Forests, Eastern and Western Circles, United Provinces,
Naini Tal; of the Conservators of Forests, Central Circle, Poona, and
Southern Circle, Balgaum, Bombay Presidency ; and of the Conservators
of Forests, Southern Circle, Coimbatore, and Central Circle, Madras,
Madras Presidency.

Minor products—With the exception of the bast, yielding a fair fibre
used for rope-making (for further reference to which see page 115), the
minor products obtained from this tree are unimportant.

42. Hardwickia binata, Roxb. (The Anjan tree.)

Dristribution.—This beautiful and graceful tree is found growing local-
ly, grouped in dense masses, often forming belts of forests of its own,
though in places it is also found mixed with other species. Its chief
habitats in Central India are in the Chanda, Hoshangabad and Nimar
Divisions, the Berars, Khandesh Satpuras, and the Nasik, Belgaum
and Dharwar Districts. It is again found further south in the Godaveri,
Anantapur, Kistna, Bellary, Salem, North Arcot, Cuddapah and Coim-
hatore Districts. Tt grows in favourable localities to a large size, 6 to 8
feet in girth, with a clean bole, 30 to 40 feet in length.

Quality of the wood.—The wood is dark red-brown in colour, streaked
with black bands, very hard and extremely durable. Gamble says that
sleepers buried for seven years, when taken up were perfectly sound in
every respect. The wood is cross-grained, and though it splits with no
great difficulty when struck tangentially, it is extremely difficult to split
it if struck on a radial section. As an example illustrating the latter
pomnt, a specimen piece was placed in the splitting machine at Dehra
Dun, and 500 strokes on a radial cut failed tocleaveit. This was with-
out doubt due to the twisted fibre. The timber seasons with difficulty,
and 1s subject to fine cup and heart-shakes, It is an extremely heavy
wood, in fact one of the heaviest of our Indian timbers; its weight is
82 1bs. per cubic foot, and therefore nearly double the weight of teak.
Its transverse strength, according to Skinner, is 757 tons per square
inch.

Uses.—The timber is used for beams, posts and bridge-construction
Large beams, probably of great age, are to be seen in old forts in Khand -
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esh and in the Holkar State. Itis also used infrough carving for the
ornamentation of temples. 1t has been used on the Ho}kar-Neemuch lir}e
for sleepers (Gamble), and would be most useful for th}s purpose were 1t
not so difficult to saw. The timber is also used for bearings of machinery,
all parts of the wheels of native carts, turnery work, h:‘:md~looms in the
Central Provinces, clod-crushers and other agricultural implements, well-
construction and carving, Troup suggests its use for paving-blocks, for
which purpose it would appear most suitable. o

Outturn and prices.—In the South Chanda Division pf the (?ent'ral
Provinces, especially in the Sironcha Range, large quantities of ?lns tx.m—
ber are available. The estimated annual outturn from the Ahiri Zemin-
dari forests of the same division is 10,000 to 15,000 cubic feet of logs
squaring to 16”. Rs. 1-10 per cubic foot is about the price .o[ the .wood
landed at Warora station. Mr. Bell, Divisional Forest Officer, Nlr-nar,
states that ¢ Anjan of a size suitable for timber, only occurs in a
strip of broken and hilly country bordering the Nerbudda, extending
to the extreme north-east of his District and forming the Pl.mara and
Chandgarh Ranges. Anjan here attains a .considerable size  trees
.80 feet high and with a girth of 6 to 8 feet being not uncommon, Tl}e,
outturn, which will probably vary little for the next ten years, is esti-
mated at 550 trees, yielding 8,250 cubic feet, from the Chandgarh
Range and 450 trees, yielding 6,750 cubic feet, from the Punara
Range, or a total of 15,000 cubic feet, annually.”

The timber is sold either in the forests or in the markets of Punara
and Sulgaon, the rates being as follows : —

In forest «TLats” (16/x30")=Rs. 3  cach or 0 5 6 perec. it
In Punara ' o =Rs. 4 s 0 T 4 '
In Sulgaon ' " =Rs. 7 w5, 01210 .
In forest < Kalias’ (10’x21") =Rs. 1 8 . »C 9 3
In Punara s 2 =Rs. 112 . €109 .
In Sulgaon » " =Rs. 2 O . 55012 4 "

The delivery of the logs from the abovementioned. forests to
Jubbulpore, exclusive of royalty, is put at Re. 1-§-0 per cublc fgot. .

In Madras, in the Acha forests of the Salem District, Anjan is fairly
plentiful, and it is estimated that it could be landed, including royalty,
in Madras at about Rs. 2 per cubic foot and in Jubbulpore at Rs. 2-8
per cubic foot. Large trees aie reported by Mr. P.ezjxke to occur in the
Anantapur, North Arcot, and Cuddapah Divisions of the same
presidency.
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Enquiries and references.—Enquiries for this timber should be made of

the Chief Conservator of Forests, Central Provinces, Nagpur ; and the
Conservators of Forests, Central Circle, Poona, and Southern Circle, Bel-
gaum, Bombay Presidency ; and of the Conservators of Forests, Central
Circle, Madras, and Northern Circle, Waltair, Madras Presidency-

Minor products.—For reference to the use of the bast fibre of this
tree, see page 114.

The leaves of this tree are extensively eaten by cattle, goats,
sheep and horses.

43. Heritiera minor, Roxb. (The Sundri tree.)

Distribution.—A moderate-sized evergreen tree with buttressed stem,
found in the Sunderbans, in the Itrawaddy Delta, and on the coast of
Tenasserim and Arakan. Gamble, quoting Schlich, states that the
tree grows to 60 feet in height and 6 feet girth.

Quality of the wood.—The heart-wood is dark-red in colour, very hard
and close-grained, tough and very durable. Tts weight is 68 to 70 lbs.
per cubic foot and the co-efficient of transverse strength from 7 to 9 tons
per square inch. It is therefore one of the strongest of Indian timbers:
Its strength, toughness, elasticity and fine colour combined make it an
extremely valuable timber, so much so that Gamble says that ** the Sun-
dri forests of the Sunderbans are among the most valuable of the Govern
ment forest properties in India.”’

Uses.—The chief uses of this timber are for boat-building, for whick:
it is extensively used in Calcutta. It is also used for beams, planking,
posts, spars, buggy-shafts, wheels of carriages, furniture, and wherever
strength and elasticity are essential.

Outturn and prices—The Sunderban forests must have been consider-
ably denuded of large trees since Schlich end Home wrote on them in the
reventies, for the late Conservator of Bengal, Mr. Hart, in a letter states
that practically no sound Sundri timber over 3 feet in girth is now avail-
able.  On the other hand the present supply of middle-sized logs is still
very large, for in 1908-09 the outturn of this timber from Bengal was
949,000 cubic feet. The Conservator gives the present rates for timber
of 2 to 3 feet girth, standing in the forest, as Rs. 175 per 500 maunds of
875 cubic feet, and that the cost of cutting and transporting - that
quantity to Calcutta would be about Rs. 100.

Mr. Lace, the Chief Conservator of Burma, states that considerable
quantities of this timber would be available from the Coast forests of
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Tenasserim, and that large trees exist in those forests for which there
is at present only a small local demand. o

Ef»quiries and references.—Enquiries for this timber should be made
of the Chief Conservator of Forests, Burma, Maymyo; and of the Conser-
vator of Forests, Bengal, Darjeeling.

Minor products.—Nil.

44. Holarrhena antidysenterica, Wall. (The Kura or Dhudi tree.)

Distribution.—A small deciduous tree, found through(?ut India and
Burma, and of great importance both for the value of the timber and also
{from a sylvicultural point of view. ‘ . .

Qualviuty of the wood.—The wood is white, soft, e\.fen-gramed,.easﬂy
worked, taking a very smooth surface and good polish. Its weight is
about 40 Ibs. to the cubic foot, and its maximum transverse strength is
recorded by Gamble as being 452 tons to the square inch.

Uses.—The timber is universally used in India in the manufacture of
toys, wooden spoons, forks, plates, combs, paper-knives, I‘l?le?s, orna-
ments, bead-necklaces, carved picture-frames, tables and s.1m1la¥‘ arti-
cles. Itis also used for carving and turnery work, especially in the
Saharanpur and Bijnor Districts. .

Outiurn and prices—The tree does not grow to a great size, so t};at
large logs are not procurable, nor are they wapted for. th:a purposes for
which the timber is required. With the exception of districts containing
either evergreen or coniferous and oak forests, nearly all oth('ar districts
where deciduous forests occur can supply a fair quantity of this vgluabl.e
timber. It can also be procured in most t%mber centres, especially if
previous notice is given that purchasers are in qugst of the wood. ' The
price of the wood varies in different parts of India, rarely exceeding 8

ic foot.
annzjc;u:rli': and references.—Enquiries for thl:s 'ti'mber should bf’ made
of any of the Conservators of Forests or local Divisional Forest Officers.

Minor products.—For reference to the use of the bark, sce page 144.

45. Holoptelea integrifolia, Planch.,

Distribution—A large deciduous tree, generally found gcattered n
the deciduous forests of the sub-Himalayas‘ from Kashmir to :.Nepal_,
ascending to 2,000 feet, throughout the l?emnsula; uncommon in the
Western Ghats, Upper Burma and dry regions of Ceylon.
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Quality of the wood.—The wood is light-yellow to grey in colour,
moderately hard, easily worked to a smooth surface, seasons well, some-
what cross-grained if cut radially ; weight about 40 Ibs. per cubic foot;
co-efficient of transverse strength under 4 tons to the square inch.

Uses.—The timber has not been extensively used in the past, except to
a limited extent for carving, cart and building purposes. It is suitable
for mateh-sticks and match-boxes (Roller). A Cawnpore firm have pro-
nounced it very suitable for handles of dusting brushes, and write that
it appears to them to be a very excellent wood for this purpose, as good
as the English elm.

Outturn and prices.—A fair outturn may be expected of this timber, as
the tree has not been largely exploited in the past. It could best be
procured from the wood contractors who fell the annual compartments,
as 1t is generally exploited together with other trees.

Enquiries and references.—Persons requiring this wood should apply
to the local Divisional Officers and to the local timber merchants.

Minor products.—None of importance.

46. Homalium tomentosum, Benth. (The Myaukchaw tree of Burma
of Moulmein Lancewood.)

Distribution.—A large deciduous tree, chiefly found in Burma and
to a less extent in Chittagong valleys and in Ganjam. It grows to a
great size in Burma, with straight clean boles, 70 feet in length.

Quality of the wood.—Heart-wood brown to dark-brown, hard, dur-
able, cross-grained, elastic, heavy, weighing 55 to 60 lbs. per cubic foot.
Brandis, quoted by Gamble, gives the transverse strength of two tests as
6-98 and 7-07 tons per square inch. The difficulty is in seasoning this
valuable timber sufficiently slowly to prevent it splitting. This difficulty
might be overcome by applying some substance, such as ‘‘ Ligno,”’ to the
end of the logs before removing the bark and so retard the seasoning
process.

Uses.—The strength and elasticity of this timber render it suitable for
shafts of timber carts. Samples of this timber were sent to a well-known
firm of fishing-rod manufacturers in England, who reported on it as fol-
lows :—

““ It is a promising wood for fishing-rods, but the specimen sent
was badly shaken throughout.”

It is also used for harrow-teeth, furniture, rice-cleaning machines, and
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masts. The tree “yields most excellent fuel and is largely used in
Rangoon for this:}purpose. . o

Outturn and prices.—Fairly large supplies of this timber can be pro-
cured in Chittagong and Burma, where the tree is common, and found
growing to a large size. It is exported to Rangoon both as fufsl and
timber. When cut into billets it fetches Rs. 23 per 100 cubic feet
stacked. Its price in Rangoon as timber is abgut.Rs. 15 per ton,

Enguiries and references.—Enquiries for this timber should be made
of the Chief Conservator of Forests, Burma, Maymyo ; of the Qonser-
vator of Forests, Eastern Circle, Eastern Bengal and Assam, Sh¥llong;
and of the Conservator of Forests, Northern Circle, Madras, Waltair.

Minor products.—Nil.

47. Hopea odorata, Roxb. (The Thingan tree of Burma or Rimda
tree of the Andamans.)

Distribution.—A large evergreen tree, found in the moist forests of
Tenasserim, Pegu and the Andamans. '

Quality of the wood.—The wood is yellow in colgux, with very hand-
some close and even grain ; it is very durable. In this connection Gamble
says that specimens brought from Tavoy, and 50 years old, were perfect-
ly sound, also that boats made of this wood last for 20 years. It Welghs
48 Ibs. to the cubic foot, and the transverse strength, according to
Everett, is 7-99 tons to the square inch. It is therefore even stronger
than teak. It is said to withstand the attacks of white-ants. .

Uses.—The timber is extensively used in South Tenasserim for build-
ing purposes, bridge construction, carriage-bqilding, e§pecially for all
parts of the wheels. It is also used for furniture, shingles, and gun-
stocks. Troup suggests its use for paving-blocks. It would also (.10 for
sleepers, having been used for this purpose on tl}e forest tramways in the
Andamans. Being a strong timber, light in weight, and of good appear-
ance, it deserves the attention of timber merchants, especially of those
in Calcutta, who could procure it at no great expense from Burma or the
Andamans. o

Outturn and prices.—Large logs of this timber are procu able from t‘he
Andamans, squaring up to 40 feet in length and a 2 feet side, the price
being from Rs. 40 to Rs. 50 per ton.

Enquiries—Enquiries regarding this timber should be made of the
Conservator of Forests, Tenasserim Circle, Rangoon; and from the
Deputy Conservator of Forests, Port Blair, Andamans.
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' Minor products.—For a special note on the resin obtained fron
this tree, see page 139.

48. Hopea parviflora, Bedd. (The Trumbogam tree of Malabar.)

Distribution.—A very striking evergreen tree, first appearing in South
Kanara, and extending southwards down the Malabar Coast into Tin-
nevelly. It is generally found in the moist evergreen forests along the
foot of the Ghats. It grows to a large tree in favourable localities, with
a clean straight stem, 30 to 35 feet long and more, yielding logs of over
50 cubic feet. :

Quality of the wood.—The wood is brown in colour, close-grained, hard,
durable, of good appearance, weighing 54 to 62 1bs. per cubic foot; not
unlike Sal timber, but smoother and finer-grained. It is an excellent
timber and much prized locally. It deserves wider recognition, being
little known outside its own habitat. There should be an opening for

this valuable timber in the Bombay market, as export by sea from Mala-
bar is easy and cheap.

Uses—The wood is used in house-building and in the construction
of temples on the West Coast, for ship-building in all its parts, as also
for bridge-construction, and in all places where durability and strength
are a desideratum and where weight is of minor consequence. It might

be tried for paving blocks, and has been tried for sleepers in Madras with
considerable success.

Outturn and prices.—The total outturn from all classes of forests in
Madras Presidency in 1907-08 was 62,996 cubic feet and in 1908-09
55,755 cubic feet. The amount which it will probably be possible to
procure in future will sooner increase than decrease, as the forests con-
taining this species are brought under regular management. The price

of the timber in the log varies between Re. 1-4 to Rs. 2-0 per cubic foot
on the coast.

Mr. Brown, of the Malabar Saw Mills, puts the quantity annually
available at Kallai, near Calicut, at 1,250 tons, and the price of scant-
lings at Rs. 2-8-6 per cubic foot and of planks at Rs. 2-10-6 per cubic
foot.

Enquiries.—Enquiries for this timber should be made of the Conser-
vator of Forests, Southern Circle, Madras, Coimbatore.

Minor products.—Nil.
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49, Juglans regia, Linn. (The Indian Walnut.)

Distribution.—A large deciduous tree, found in the' North- Western
Himalayas at 3,000 to 10,000 feet elevation,. extendlpg from Bhutz}n
westwards into Kashmir, Afghanistan and on m‘Fo Persm: and Anpema.
1t is also found in the hills of Upper Burma. It is extensively cultlvatfed
in the Himalayas, It is a most valuable tree both on account of its
timber, as well as for its fruit and the oil expressed from 'the f¥u1t. It
grows to a great size in India, trees of 80 to 100 feet high, with boles
of 8 to 10 feet girth and 30 to 40 feet in length are by no means
uncz)r:,::llzf;; .of the wood.—The wood is grey-brown in colour, maliked with
darker streaks, giving it a strikingly handsome appearance. It is moder-
ately hard, does not split, is easily worked and ts‘ake.s a fine polish. Its
weight is about 38 to 40 lbs. per cubic foot, and it is, therefore, a com-

ively light wood. .
Pamg;:.—}—’—\;alnut timber is well known on the English r_narhket, being
extensively used by furniture makers. Gamble says that it is pgrhaps
the most valuable of the Himalayan woods fOI'.t}llS purpose. It is a.lso
used in lacquer-work, for gun-stocks, carving, mouldings, spinning

i nd a variety of minor purposes.
Whe;ii; 13‘1}1))?;;,” which gr);w on these trees, are extremely valuable .for
veneering work. Sample “ burrs ” were recently sent from the Punjab
to the Universal Hardwood Association, London, who reported on them
as follows :— . .

“ Generally speaking their appearance betrays little supgrﬁclal

difference from the burrs received from the Caucasxan. or
Persian districts. Judging from the flat side, after adzmg,
. one “burr” shows slight signs of worms. T.he colour is
mixed, the brown and light-clayish dom_inatlpg the fiark
portions, an in-bark also penetrates, which is a disad-
vantage. In other respects we think”that these burrs are
merchantable from actual appearance.
Outturn and prices.—The possible number of mature trees in the
Punjab is estimated to be as follows :— .
Bushahr Division.—2,500 to 3,000 trees over 6 feet girth.
Hazara Division.—16,000 mature trees.
Kulu Dipision.—The number is not given, but it i thought to
be considerable,
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The value of trees of 6’ girth when * burrs’’ are not present is
about Rs. 25 each, standing in the forest. It is estimated that it
would cost from Re. 1 to Re. 1-8 per cubic foot to land the
timber in Abbottabad. Inthe case of trees containing ¢ burrs >’ their
average value may be taken at Rs, 100 in the forest.

Mr. Lovegrove, Conservator of Forests, Kashmir, states that wal-
nut trees are very common in Kashmir, both in the village lands and
demarcated forests, and that in 1906-07 trees were sold standing
for about Rs. 15 each. 1In the next year trees were sold for Rs. 25
each in the Muzaffarabad Division, and in the following year the
price of two small lots went as high as Rs. 670 and Rs. 225, respec-
tively, per tree. In 1910 three lots were sold for Rs. 197-8, Rs. 355,
and Rs. 266 per tree. The Conservator states that this is a gamble,
and that few trees will probably be removed. In all cases the
purchaser selects his own trees, as it is the burr only that is required.
He goes on to say that a tree producing about 21 maunds of
burrs is at present worth about Rs. 100 to Rs. 120 standing.

The value of the wood on the English market is about 24. to 33d. per
square foot for boards, and 4s. 6d. per cubic foot for planks.

The possible outturn of burrs in the Punjab has not yet been
accurately estimated, but the Divisional Forest Officer, Hazara, thinks
it is fairly large. The price of burrs on the English market varies
enormously according to colour, figuring, number of the eyes
and size of the buirs, the essential qualities being a dark colour,
even and close distribution of the eyes and absence of in-wood. Burrs
fetch in Europe, ex-ship, anything from £12 to £120 per ton, according
to quality.

Enquiries and references.—Enquiries for the timber and ¢ burrs
of this species should be made of the Conservator of Forests; Punjab,
Lahore ; and of the Conservator of Forests, Jammu and Kashmir State.

Minor products.—For reference to the nuts, see page 147.

50. Lagerstromia Flos-Regine, Retz. (The Taman tree of India or

! Pyinma tree of Burma.) ,

Distribution.—A large deciduous tree of Assam, Eastern Bengal,
Chittagong, Burma, North and South Kanara, the Malabar Coast, in
which localities it is common, in the Circars and Chota Nagpur it is scarce.
Cultivated in many parts of India as an ornamental tree, which when in
flower is very beautiful. Plantations of this tree have also been made,
chiefly in Assam. The tree is generally found growing near or along
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river banks, lakes, and in swampy localities. It grows to an enormous
girth though the length of the bole up to the first branch rarely exceeds
20 to 30 feet.

Quality of the wood.—This tree yields a most excellent timber, being
one of the important timber trees of Assam, Eastern Bengal, Chittagong
and Burma. In colour it is light red, being brighter when freshly cut
than in a seasoned state; hard, durable, smooth, works easily, and takes
a good polish; lasts well under water, and able to stand rough wear
and tear. Its weight is 40 lbs. per cubic foot and the transverse
strength of two tests gave 5:22 tons per square inch.

Uses.—The excellent qualities of this timber render it useful fo'r many
purposes. It is used for house-building, carts, bridge-constructlon,. all
parts of boats, such as keels, masts, spars and paddles, well construction,
furniture-making, gun-stocks, and wherever strength and durability to-
gether with lightness, are demanded. The timber has been rfecommend(?d
for carriage-building in England. Troup says it is sometlmes.used in
Burma in coopers’ work, and Beddome also mentions it as being used
in Ceylon for this purpose. _ ‘

Outturn and prices—The outturn from Assam is considerable, es-
pecially from the more remote Divisions, where fellings have l'>een less
severe in past years. The timber is exported to Bengal ; for instance,
about 20,000 cubic feet are exported yearly in the log from the Sylhet
Division (Ledger Report of 1897). In other Assam Divisions the supply
is consumed locally. Prome Division in Burma can supply at least 200
tons yearly, and many other Burma Divisions similar quantities. Fror.n
North and South Kanara and the Malabar Divisions, where the tree 1s
not so common, only limited supplies of 20 to 40 tons could be prqcured
annually from each locality. In the Ledger Report abovemer}tloned,
the selling price in Sylhet district is given as Re. 1 to Rs. 2 per cubic foot.
In Lakhimpur planks 15'x1”x18” sell for Re. 1-4 to Re. 1—8'each.
The Divisional Forest Officer, Prome in Burma, gives the price as
Rs. 18 to Rs. 20 per ton in the rough.

Enquiries —Enquiries for this timber should be made of the Chief
Conservators of Forests, Burma, Maymyo, and Central Provinqes, Nag-
pur; of the Conservators of Forests, Eastern and Western Circles,
Eastern Bengul and Assam ; of the Conservator of Forests, Southern
Circle, Bombay, Belgaum ; and of the Conservator of Forests, Southern
Circle, Madras, Coimbatore.

Minor products —Nil.
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31. Lagerstromia lanceolata, Wall. (The Nana or Benteak of the
West Coast.)

'Y Distribution.—A very large, cylindrical-stemmed tree of North and

$outh Kanara, extending southwards into Malabar and Travancore. It

. grows to a great size in favourable localities, attaining a height of 100
feet and over with a girth of 8 and 10 feet and a clean bole of 50 to
60 feet in length.

Quality of the wood—This tree yields one of the best timbers of the
West Coast. It is of dull red-brown colour, straight-grained, moder-
ately hard, very elastic and tough, durable, especially in salt-water,
weight 45 lbs. to the cubic foot and, therefore, about equal to teak. Its
co-efficient of transverse strength is 4-61 tons per square inch according
to two tests recently carried out at Sibpur. It is liable to split if not
carefully seasoned.

Uses.—The timber is in great demand on the West Coast for ship
building. Nearly all the best native crafts plying up to Bontbay and the
Persian Gulf are made either of this timber or of teak. Fancy prices are
paid for good mast-poles of this timber. A regular supply is sold to the
Madras and Southern Marhatta Railway, chiefly for planking and rafters
for construction work. It is used locally for building, bridging, cart-
construction, agricultural implements, coffee-cases and furniture.

Quiturn and prices—The possible outturn is considerable, while large
logs from 1 to 2} tons are obtainable. In the West Division of the North-
ern Kanara Collectorate, 18,315 trees over 6 feet girth were enumerated
in one valley only. The Working-Plans in the four Forest Divisions of
North Kanara fix the total number of trees, of over 7 feet girth, to be
felled annually at 2,904, yielding about 3,000 tons. The price of this
timber on the coast at Karwar is from Rs. 40 to Rs. 64 per ton, while
in the Ghat dep6ts it is less, as the cost of exporting the timber outside
the district is greater.

In the South Kanara and Malabar districts the supply is nearly equal
to that of North Kanara, while the tree is also common in the Tinnevelly
District.

Mr. Brown, of the Malabar Saw Mills, puts the possible annual amount
available at Kallai, Calicut, at 2,500 tons and the price of scantlings at
Rs. 1-15-6 per cubic foot, and of planks at Rs. 2-1-6 per cubic foot,
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Enguiries—Enquiries for th's timber should be sent to the Conser-
vator of Forests, Southern Circle, Bombay Presidency, Belgaum ; and to
the Conservator of Forests, Southern Circle, Madras Presidency, Coim-
batore.

Minor products.—Nil, A

52. Lagerstromia parviflora, Roxb. (Dhaura or Bondarah.)

Distribution.—A large deciduous tree, found all over India, except in
very dry localities, scarcer in the south of the Peninsula. It is found as
a large tree in the sub-Himalayan forests, as a moderate-sized tree in
Central India, Khandesh and the Deccan, and as a small tree of 3 feet
girth and 40 to 50 feet in height in Guzarat. It is an important
species, both for the good quality of the timber which it vields as
also for sylvicultural reasons.

Quality of the wood.—The wood is grey-brown in colour, very hard,
cutting to a smooth shiny surface, durable and not readily attacked by
white-ants. The timber is difficult to work, and rather liable to split.
Its durability is shown by the fact that it is in great demand by villagers
for posts to be placed in the ground in the construction of their houses ;
in this state it is said to last far longer than most other timbers. Itisa
moderately heavy timber, weighing 53 lbs. per cubic foot.

Uses.—'The timber is used in all parts of house-construction, except
planks, for cart-shafts, spokes, axles and felloes of wheels, for boats, tool-
handles, agricultural implements, and to a limited extent as sleepers.
A trial was given to this timber by the Opium Agent, Behar, who re-
ported on it as follows :—

“ Wood rather heavy, but chests keep in good condition. It shrank
" & little more than Keora (Sonneratia apetala), but otherwise
compares very favourably with that wood.”

1t produces an excellent fuel.

Outturn and prices.—The possible outturn is considerable, as it is not
an uncommon tree in most deciduous forests, though in some cases the
cost of extraction is considerable, the tree being sometimes thinly scatter-
ed over large areas.

As an example of the possible outturn from any one locality, the Divi-
sional Forest Officer, Goalpara, estimates the annual output of this tim-
ber at 30,000 sleepers.
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Minor products—The bast yields a coarse fibre, which is made into

roptes ; otherwise the minor products yielded by this tree are unimport-
ang.

63. Mangifera indica, Linn. (The Mango tree.)

Dzsm'{mtz'on.—A large evergreen tree, found wild and cultivated all
over India and Burma. Brandis says it is indigenous in Burma, the
Western Ghats, in the Khasia Hills, Sikkim and in the ravines of the
Satpuras. ‘There is some doubt as to whether it is wild in the Western
.Satpuras ; 1t .is true it occurs in that locality up the ravines, but from
its local distribution, generally near recognized Bhil halting-grounds, and
old settlements, the question is open to doubt. The popular concei)tion
of the mango tree is that it is broad-crowned, with a large, rather short
stem. When found in the moist deciduous or evergreen for’ests of Kana-
ra and Malabar, such a description would be incorrect. It is there often
found as a tall tree, with a long straight stem of 10 and 12 feet girth, 50
to 60 feet to the first branch, and with a comparatively small crown. ,

Quality (.)/ the weod.—The wood is grey-brown to dark-brown in colour
streaked with darker coloured tissue, hard, durable and lasts well ir;
water. Dugouts made of it last 12 years and more. It seasons well and
do.es not warp or shrink when jointed. It is not a handsome timber
being somewhat coarse and twisted in the fibre. Weight is 42 lbs. pelt

cubic foot, and its co-efficient of transverse strength between 3-2 and
52 tons per square inch.

Use's.—.—The timber is of considerable value, being extensively used
for building purposes in the shape of beams, rafters and planks ;
abgut 50,000 gpium-chests are made annually of this timber in Beharf
It is also used in Dehra Dun for tea-boxes and elsewhere for packing-
cases. On thfa West Coast and in Madras the timber is highly prized
for dugouts, it being one of the most sought after species for this
purpose. Bqats and ships are also made of this timber, its other uses
being for agricultural implements, carts, wheels, and coopers’ work.

. Ozmurfr.b and prices—Owing to the demand for this species, the ma-
Ure trees in many parts of the country are fast disappearing, and though
the tree is exu?nswely cultivated, the yield of big trees in the near future
glust necessarlly be limited. On the West Coast there are still consi-
erable supplies. The price varies from 10 annas to Re. 1-4-0 per cubic
foot, accordmg to the demand and possible supply. |
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Enquiries—Enquiries for this timber should be made in the local
timber markets, when not in the neighbourhood of forest areas, as the
supply from cultivated lands is considerable. In the vicinity of forest
areas they may be made of the Conservators of Forests, Punjab, Lahore ; ’
Bengal, Darjeeling ; Eastern and Western Circles, Eastern Bengal and
Assam, Shillong ; Eastern and Western Circles, United Provinces, Naini
Tal ; Central Circle, Poona, Southern Circle, Belgaum, Northern Circle,
Bandra, in the Bombay Presidency ; Northern Circle, Waltair, Central
Circle, Madras, and Southern Circle, Coimbatore, Madras Presidency ;
and the Chief Conservator of Forests, Central Provinces, Nagpur.

Minor products.—For reference to the fruit of this tree, see page
147.

54. Melia indica, Brandis. (The Neem tree.)

Distribution.—It is doubtful if this tree is ever found in a wild state
and though found in the forests nearly all over India, it has generally
been sown or planted or sown itself from cultivated trees. It has been
universally planted as a road-side tree and near village sites. Though
the timber is only moderately good, nearly every part of this tree is used
by natives for one purpose or another.

Quality of the wood.—The sap-wood is grey, the heart-wood dull-red
in colour, fairly hard and durable, close-grained and slightly scented. Its
weight is 50 bs. per cubic foot and the co-efficient of transverse strength,
according to Unwin, is from 2-55 to 5125 tons to the square inch.

Uses.—The timber is used in the construction of the poorer class of
native houses for posts, beams and rafters, for carts and cart-wheels,
ploughs, oil-mills, furniture-making, ship-building and carved Hindu
idols (Gamble).

Outturh and prices.—The timber of this well-known tree does not
often come on the market in large quantities, and the supply is irregular.
The price of the timber is not known, as it must depend entirely on local
conditions ; it can, however, rarely exceed 4 annas per cubic foot.

Enquiries.—All enquiries for the timber should be made of loeal
Divisional Forest Officers and contractors.

Minor products.—For information as to the uses of the seed, see
page 128.

The leaves of this tree are used for driving ants out of houses, by
spreading them round the infected places, and the bark is sometimes
used in native medicine.

F2
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55. Mesua ferrea, Linn. (The Nahor tree of Assam.)

Distribution.—A large straight-stemmed tree, found in the ever-
green forests of Assam, especially in the Charduar and Nambar forests
Khas.ia Hills, Chittagong, the Ghat forests of the West Coast, more com~’
mon in Malabar than in Kanara, in Tenasserim, Upper Burma and in the
An.damans. It has been largely cultivated in Burma, chiefly round Bud-
dhist monasteries and on tank-bunds. It grows to a great size in Assam,
B}lrma, n the Honawar Range in North Kanara and in the Malabar
District, while in the Andamans, Gamble says, logs square up to 60 feet
in length and 2 feet siding. »

Quality of the wood.—The wood is dark-red in colour, extremely hard
and heavy. As regards its durability, the Tezpur-Balipara Railway
state that the sleepers that were put down were quite sound after four
years’ t-ial. The Engineers of the above railway, as also of the Assam-
Bengal Railway, state that the wood is not attacked by white-ants
though they say that it is liable to crack. Thesleepers of this timbe;“
put dqwn as an experiment in 1900 by the Madras Railway, were all
sound in1904. Troup saysit should not be used unless well ,seasoned
otherwise it is liable to warp and split. 1t is difficult to work owing t(;
its weight and bardness. It weighs about 70 Ibs, per cubic fo,ot and is
therefore equal in that respect to ebony or Anjan, while its co-;fﬁcient
of transverse strength is as high as 8 tons per square inch.

Uses.—S8leepers of this timber are in use on the Dibru-Sadiya, Assam-
Bfenga.l, and Tezpur-Balipara Railways, and trials have be,en made
with it on the Madras lines. It is also used for building purposes for
bga,ms and posts, but not for planking, in bridge construction, p ers, jet-
ties, for carts, agr cultural implements, gun-stocks, masts, heh’ns and tool-
handles, Iroup says it has been used on Burma Railways for ballast
wagons with some success, though it has been reported to warp badly.

The Chief Engineer, South Indian Railway, thinks that this timber
deserves further trial.

Ou.ttum. and prices.—The supply from the Assam forests of the Fast-
ern Cirele is considerable, though no data are available as to the actual
amount. It is a'so to be had in fair quantities in Burma, especially from
the.Tenasserim Circle, in Madras from Malabar, and from the Andamans.
To illustrate the prices which are realized for this timber it may be stated
that. the Assam-Benga’ Railway pay Re. 1-8 per cubic foot and the Dibru-
Sadiya Railway Re. 1-5-4 per cubic foot for sleeper wood.
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The amount available on the West Coast is not known, but is reported
to be cons derable. At Kallai, Calicut, scantlings sell for Rs. 2-1-0 and
boards for Rs. 2-3-0 per cub c foot. The cost of shipping from Calicut
to Bombay is Rs. 10 to Rs. 12 per ton.

Enquiries—Enquiries for this timber should be made of the Chief
Conservator of Forests, Burma, Maymyo ; of the Conservator of Forests,
Eastern Circle, Eastern Bengal and Assam, Shillong ; of the Conservator
of Forests, Southern Circle, Bombay, Belgaum ; of the Conservator of
Forests, Southern Circle, Coimbatore, Madras ; and of the Deputy Con-
servator of Forests, Andaman Islands, Port Blair.

Minor products.—For reference to the oil expressed from the seed of
this tree, see page 127.

56. Maimusops Elengi, Linn.

Distribution.—A large evergreen tree of Southern India, South Burma
and the Andamans. It is found on the West Coast as a large tree in the
evergreen forests, and as a smaller tree on the East Coast. It is a large
tree in Martaban, Tenasserim and the Andamans. Much cultivated in
many parts of India for its frut.

Quality of the wood.—The wood is dark-red in colour, extremely hard,
close-grained, cutting to a smooth surface, durable, difficult to work, but
takes a good polish. Its weight is 60 lbs. per cubic foot and the co-
efficient of transverse strength, according to Everett, 10-38 tons per
square inch ; it is therefore one of the strongest of Indian t.mbers.

Uses.—The timber is used as beams and posts in house-construction ;
in Guzarat it is used for oil-mills by the Ghanshis, though Kosum timber
is preferred. Gamble, quoting Graham Anderson, says it is used in
preference to other woods for rice-pounds in Mysore. Troup says it is
used for piles, carts, shafts, axles, naves of wheels, boats, cabinet-work
and walking-sticks.

Outturn and prices.—Though not an uncommon {ree the timber is
not generally found on the market as the tree is not often felicd owing to
the value of the flowers, fruit and bark. It is therefore practically im-
possible to state the outturn for any locality.

Enguiries —Enquiries for this timber should be made of the Chief
Conservator of Forests, Burma, Maymyo ; of the Conservators of For-
ests, Northern Circle, Waltair, Central (ircle, Madras, Southern Circle,
Coimbatore, in the Madras Presidency ; of the (‘onservators of Forest
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Southern Circle, Bombay, Belgaum, and Central Circle, Bombay, Poona ;

and of the Deputy Conservator of Forests, Andaman Islands, Port Blair.

Minor products.—The fruits of this tree are edible, the bark is used

locally for tanning, and the seed produces an oil used for lighting
and cooking.

57. Odina Wodier, Roxb. (The Jhingan or Mohin tree.)

pistr'ibution.—One of the commonest trees in the hotter parts of
India and Burma ; also found in the Andamans. In dry localities,
such as Central India, Rajputana and the Deccan, it is found as a
moderate-sized to small tree ; in somewhat moister localities it grows
to a large size, 50 to 60 feet in height, with a spreading crown an?;l has
not an unhandsome appearance. A tree measured in Guzarat was
45 feet high and 22 inches diameter, and this would be an average tree
for that locality. In Ankola in North Kanara, which is a moist locality
records show trees of 8 feet in girth. In Burma the tree grows tc,)
7 and 8 feet in girth with a clean bole of 30 feet.

Quality of the wood.—In colour the sap-wood is grey-white, the heart-
wood small, brick-red, turning darker on exposure, moderately,hard with
a close though short fibre, cutting to a smooth even surfac’e. In
the m.oister localities, where the tree grows to a good size, the heart-
wood is larger and of commercial value, but in very dry localii,:ies it rarely
measures 6” across, and is therefore of less value. The timber seasons
well, does not warp, and is said to be immune to the attacks of white-
ants. ¥t 18 fairly durable under cover, but not so if exposed to exces-
sive moisture.  Its weight is 50 to 55 Ibs. per cubic foot ; tests for its
co-efficient of strength vary enormously, ranging, according to Gamble
between 2:34 and 66 tons per square inch. ,

T.hough the timber is only of fair quality, it has in many Tocalities
obta{n.ed a somewhat disproportionate value in the eyes of the local com-
munities, chiefly due to the fact that it is procurable where other far
superior timbers are either uncommon or very expensive. It has in
consequence been employed for many purposes for which it is not al-
together suitable in default of better timber being obtainable. It may
tyerefore, under the circumstances be classed as a valuable and usefui
timber in certain localities.

Uses.—It is chiefly used for planks for doors and windows spear-
shafts, scabbards, agricultural implements such as tool-handI;s clod-
crushers, rollers, oil-presses, for cattle-yokes, wheel-spokes, pos’ts for
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fences, carving and well-scoops, also in turnery work in the manufacture
of bowls and jars. Itis suitable for match-splints but not for boxes
(Roller). Troup says it is also used for mining-props in the Mohpani
colliery. It has been tried for sleepers but failed.

Outturn and prices,—The trees are generally exploited together with
other species from the annual felling areas, fairly large quantities often
being available. The Agricultural Ledger, No. 16 of 1900, gives ex-
amples of local prices of this timber. It states that in the Punjab the
local price is Re. 1 per tree. In Kangra its value is put at 2 annas per
cubic foot. In Madras the best prices are 3} annas per cubic foot. In
Pegu, Burma, it is said to be sold in lots with other woods for Rs. 600 to
Rs. 1,000 per 100 logs of 6 feet girth and over. In most divisions in
Burma there is no trade in this wood ; only in Mandalay some 50 tons are
sold annually for Rs. 12-8-0 to Rs. 18 per ton. In the Bombay Presi-
dency it fetches up to 2 annas per cubic foot. It is used as fuel in
Guzarat,

Enquiries—Enquiries for this timber should be made of any local
Divisional Forest Officer, or better still, of local timber merchants.

Minor products—For reference as to the use and value of the
gum, see page 137,

58. Ougeinia dalbergioides, Benth. The Tinnas, Tewas or San-
dan tree.)

Distribution.—A moderate-sized deciduous tree, found nearly all
over India, very common, according to Gamble, in the hot valleys of the
lower Himalayas up to 5,000 feet ; throughout Central India, the Sat-
puras, Deccan, and extending on the south to the Godavari, eastwards to
Orissa and westwards into GQuzarat. In very dry localities it is found
as a small>tree, often with a tendency to a cork-screw shaped stem. It
grows to a large size in the Mungod and Supa Working Circles of North
Kanara and in the Angul forests of Bengal where the tree attains a
girth of 6 feet and over and 30 to 40 feet bole. In Orissa they are also
reported to grow to this size, elsewhere 2 to 4 feet girth may be taken as
the average size of the tree.

Quality of the wood.—The colour of the wood is grey to grey-brown,
mottled, handsome, close-grained, very elastic, tough and hard, espe
cially in the case of slow-grown trees. It takes a good polish, seasons well,
weight 55 to 60 Ibs, per cubic foot, and the co-efficient of transverse
strength, according to Talbot, is 6:71 tons per square inch, this being the
average of six specimens, A piece 16” X 4” X 4” of this timber recently
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{;ested for transverse strain at Sibpur sheared with a load of 16°8 tons
instead of breaking. Both shearing and compression tests gave high
results.

Uses.—The toughness and elasticity of this timber render it most suit-
able for shafts for carts, axles, naves, palanquin-poles, oars, axe and tool-
handles. It is also used for furniture, agricultural implements, such as
ploughs and yokes, tent-pegs, spinning-wheels (Madras) and well-con-
struction,

Outturn and prices—The outturn from the Deccan forests is restricted
to poles and small logs in nearly every forest division in the Cen-
tral Provinces, United Provinces and Deccan. This timber is felled
together with other species, a moderate supply only being obtainable from
each district. To illustrate the possible outturn and prices from localities
for which information is available, and which has been furnished by the
various Divisional Forest Officers, the following figures are given :—

; |
. " Size of trees or logs s
Locality. “ Amount available, l availablef 0gs Approximate value.
|

UNITED PROVINCES,

Baliraich Division . | Not very common . | 3 to 4 feet girth 6 annas per cubic foot in forest,
15 annas per cubic foot at Bah-
raich station.

Gonda Division . « | Fairly common . | 10 feet clear bole and

L ¢ bole 8 annas per cubic foot in round,
3 to 4 feet in girth. 12 annas per cubic foot roughly
squared, Re, 1 per cubic foot on
station.
Gorakhpur Division . | Fairly common, locally) 10to 12 feet clear | 8 to 10 annas per cubic foot in
bole, 3 to 4 feet | forest, about 13 annas per cubic
girth. foot on rail.
Bundelkhand Division | Fairly common in | 20 feet clear bole, 3 { 2 annas to Re. 1 per i
s . ole (balli
places, feet girth, according to size? pote £ )
Kheri Divigion . . | Fairly abundant . 4} feet girth . Billets 3 feet girth and 3 feet
long sell readily for 12 annas to
Re. 1 each onrail. Royalty for
billets 3 feet long and under 307
girth 2 annas each, over 30"
girth 4 annas each,
BENGAL,

Aunzul Division . | A fairly lirge num- | A large tree upto 5 | 8 to 12 annas per cubic fout in

ber « f trees of this | to 7 feet girth, 41 forest and 14 annas per cubic
species are to  be feet girth being the foot on rail,
found in the Angul | minimum cutting
forests. size ; yielding logs
up to 25 cubic
feet.

Chaivassa Division . { Foundin fair abun- | 20 feet clear bole and | Possible yield 2,000 cubic feet per
dance, 4 feet girth, annum. Prices Re. 1-4 per
cubic foot and cost of extrace

tion to rail 8 to 12 annas per
cubic foot,

v . , B
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' L £ trees or logs
Locality. Amount available. | Size :(:vairl?able. Approximate value.
CﬁN:rBA:PRoleCEs. ; ‘
L L Tatelv o/ ' 21 fe irth, 15 feet ' In lengths of 15 feet.
Melghat Division .- ¥alrly connch Bl g 107147, 4 annos coch.
i domand | 1822 Re.1 0

227-26" . Re, 1-12
267-30", . Rs. 2-12
£ 30°-34", .Rs. & 2
. Inlengths of 8 feet half price.
Rs. 15 per cart-load of 6 maunds
at Elichpur and Rs, 18 at Ytarsi,
on rail (1 maund = 82 1bs,).

»

»

ivisi N ory 4 . 2 feet girth and 12 to Rs, 6 per cart load pf 168 cubic
Buldana Division o 1\‘3‘(‘“\‘."\1)’00-:‘\1);‘\:3}:% ‘;rt\’ 1; fegt bole. fect, is the local price. .
Awmbalawa forest.
isi . 3} feet girth and 14 4,936 cubic feet sold for Rs. 676,
Belul Division - ’ C:;lln(m‘\lt::\(g:n;ou%(l‘\g::f %ccttthl‘c. or ._\*lightly‘ovcr 2 annas per
i ! h,nq 209, cubic foot, in the forests, The
of 1“'Sl wrop in‘smn(‘“ Con-ervator,  Mr. Rogers,
o ‘?ﬂ( IO}}.‘heb eit{- remarks that it is as valuable as
f::ftid ou&tum. is - teak in Betul Division,
pubat 6,000 cubic |
feet per annum. |
BoMBAY. e oot i
. . i 8 annas per cubic foot in the
’ i - amount of - 3to4 feet girth and 6to :
Lcam:l Cl;glg’ l‘i'l;:?k ' Athiea lrtimber is avail- = 15 feet clear bole. forests.
Divisions. ¢ able from Khandesh

and Nasik Divisions.

‘ ot gl feet In the Dangs 2 to 3 annas per
N jrcle, S “In the Surat Dangs 4 fect girth, 20 1
l\ortg%ﬂm(\j:%&izggﬂs. i “and Mandvi forests . bole. cubie foot.,
o . jt is a fairly com-
. Pric il or in depdts Rx, 3
District . 10 to 20 feet bole and . Price on ral  dep .
Irila’ilx"‘l?“ammmon in! 3 tob fect girth. " “{o Rs. 4 per kandi of 784 lbs.
places only.

Southern Cirele, East- Common in the Supa | 6 feet girth and 30 - Price in forest 8 to 12 annas pcr
puth sirele, .

feet clear bole.

bie foot. Possible outturn
N and Mungod forests feet clear hole. cu t t
eDm}n}d orthern of Normg Kanars, “ 3,000 cubic feet and more
ivisions. found as a large tree-:
- ‘; bic foot in forest
i as cubic ost,
5 ivisi l Scarce . . dfect gimh and 20 8 annas per
Ganjam Division .

|
v

Enquiries.——’Enquiries for this timber should be made of fhe Conser.va_
tors of Forests Punjab, Lahore ; Eastern and Western Circles, U{llted
Provinces Na,iI,l'l Tal; the Chief Conservator of Forests, (Central Provinces,
Nagpur ; ',che Conservator of Forests, Bengal, Dar}eelxng : the Conservators
of %‘l:)res’ts Central Circle, Poona, Northern Circle, Bandra, and Southern
Circle Bel’gaum of the Bombay Presidency ; and of the Co_nservators gf
Fores,ts Southern Circle, ('oimbatore, and Northern Circle, Waltalr,
Madras Presidency. )

Minor productz.—W ;th the exception of the bast fibre and a red gum of
little value, the tree yields no minor products.
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93. Picea Morinda, Link. (The Himalayan Spruce.)

o ;fé:;bgtﬁot.-zx lofty st.ralght-stemmed tree of the Himalayas, extend-

e grom: tu ap to Afghams‘?an at 7-11,000 feet elevation. Tl;is verv fine

oS 10{ an enormous height and attains a great girth. Troup records

o t(’}Jlnam, in Jaunsar, of 200 feet in height and 24 feet girth ; nor

iy gether uncommon, for many trees are to be found in these for-
s of 160 to 180 feet height and 12 feet and over in girth.

- CiQeuctiwdtly of the wood.—~Th'e wood is white to white-grey in colour, soft to
: tra ely hard, and.very similar to the European spruce in appearance and
2;1?) i ):i As regards its durability, it compares but poorly with the timber
o t;:lo ;Iu'. The timber was experimented with in the shape of sleepers
: g’ o er epgiil(-}Wt&;Zﬁx"n E{Gaglsvay, and out of 829 sleepers laid down 32 had
within ays, the average life of the sl i
at 2% years. It is very probable that s tmber e
. It . sleepers of this timber t '
3 g(;)od antiseptic solution would last very much longer. Siderrejziirwtlfl};
umber1s moderately durable. Its weight is approximatel
ocubic foot. proximately 50 fbs. por
Uses.—The timber is most sni 1
itable for packing-cases, tea-boxes, frui
) e > - 4] t-
f}frgtes and as pl‘?,nks for h(.)use-bulldmg. It might well be tried f():re Zleem;rs
1p ul;sz; gt're;t;?g Wl:';ih ankantlseptic solution. Tt yields a most excellent wc?od-
sinaall) and makes up well into match-boxes and sti
: sticks (Roller).
Ouiturn and prices—The figures of total possible outtu(rn of )spru.ce

timber are not availablo, but s i
. : o as to illust ield 3 o
the following figures are given :— ustrate the ylold in some districts

Locality. | Outt
urn, Siz
‘L B toen. ize of logs or trees, | Approximate value.
Kan PUI))IiIAB, ] - ‘_ ] -
gra Division ! i ini
. ! The Working-Plan [Minimum felling girth | About Rs. 10 to Rs. 1’5 per ton

contemplates 1,831 of trees
y : b -
.‘ trees of both spruce | helght 7 ?eet? geais[:;_
| and silver fir being ches.
: cut anniually. .
|
i

UNITED PROVINCES.

Jaunsar Division : i
. T}?lfts tmo(r)ﬁltx;ﬁ-rman Minimum felling girth : Value of timber within 12 miles
800 trogs of spfuﬁg lo]i . tlrlieg fac breast- | of Chakarata, standing in the
and  silver 1o por igl ect, forest, 1 anna to 2 annas per
annum, cubic foot,

A . .
o :;:11:, ‘;Eutsltlzra;lon of téle amount of spruce timber at present
‘ e Jumna and Tons, and caught at the juncti -
two rivers by the Dak !  lowing Goures e acoone
pathar boom, the following fi i
: , gures ar
It must, however, be remembered that the figures by n:: gi::ss.
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represent the total amount of spruce timber available annually but
only the existing outturn. Were a demand to arise the amount
exported would at once increase. Figures for the year ending March
1910 are :—

} No. Cubic feet.
~ |
B. G. sleepers, 10 feet long . . . ‘ 6,340 | 22,190
» ”» 8 5, » L 339 847
M. G. sleepers '\ 1,658 ‘ 2,487
| - —
TOoTAL . | 8,337 ) 25,524

The Conservator of the Punjab estimates that he could supply 52,500
B. G. sleepers annually from the Kulu, Hazara, Bushahr and Chamba Divi-
sions at Re. 1.12 to Rs. 2 per sleeper. In carrying out the experiment
above referred to, as to durability of the timber for railway sleepers, it was
found that it cost, exclusive of royalty charges, about Re. 1to land a
B. G. sleeper from the Jaunsar forest at Saharanpur. _

Enquiries.—Enquiries for this timber should be made of the Conservator
of Forests, Punjab, Lahore; of the Conservators of Forests, Eastern
and Western Circles, Naini Tal, United Provinces, respectively; and of
the Conservator of Forests, Kashmir.

Minor products—None of importance.

60. Pinus cacelsa, Wall. (The Blue Pine.)

" Distribution.—A large evergreen tree found in the Himalayas from Bhus
tan to Afghanistan, at elevations of 6,000 to 12,500 feet, though rot
indigenous in Central and North-West Kumaon or Sikkim.

Tt does not grow to the size of Deodar, Spruce or Silver Fir, but 1s never-
theless a fine straight tree, up to 130 feet in height and 10 feet girth
and over.

Quality of the wood.—The timber of the Blue Pine is superior to that of
either the Long-needled Pine, Spruce or Silver Fir, and comes next in qua-
ity to Deodar timber. The heart-wood is light-red in colour, very resin-
ous, not brittle, and easy to work, durable nnder cover ard fairly so in the
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open. Asregards the durability of Blue Pine, 927 sleepers were laid down in
March 1907, as an experiment, on the North-Western Railway and by
August 1908 none had to be replaced, though the Executive Engineer re-
ported signs of dry-rot. At the same time as these sleepers were laid down,
sleepers of the Long-needled Pine (Chir), Silver Fir, and Spruce were also
given atrial, some of each of which had at the time of inspection already
been taken up as useless. The weight of the wood is 30 Ibs. to the cubic
foot, while the co-efficient of transverse strength, according to tests
recently carried out at Sibpur, gave 3-08 tons to the square inch. The
timber floats well and does not get water-logged.

Uses.—As mentioned above the timber is hardly durable enough for
sleepers unless first treated with an antiseptic solution. It is extensively
used for planking and in house-construction. having the advantage over
Deodar timber in that it is not highly scented nor apt to exude oil, which
collects dirt. Tt is also used for shingles, tea-boxes, packing-cases, boat-
building, troughs and water channels. Tt has been passed as suitable for
match-boxes and sticks, the latter being very strong (Roller). A Calcutta
firm of pencil-makers have passed it as fairly suitable for pencils,
but inferior to Podocarpus neriifolia, for that purpose.

Outturn and prices.—As an indication of possible outturn of Blue Pine
timber in various localities, the following examples may be mentioned :—

Locality. ‘ Outturn. Size of trees, Value,
PUNJIAB,
Bushalr Division . | The average sales for .. The average price realized during
the last  eleven that period was 4’28 annas per
years, ending 1892, cubic foot.

were 13,794 cubic

fect.
.

Dunga-Gulli and Tan- The  Working-Plan | The minimum size | The estimated valu~ of each tree
diana, fixes 778 trees to be of trees to be felled | standing in the forest is Rs. 150
cut  per annun, is fixed at 8feet The average price in the depét

The average annnal |  girth, was 743 annas per cubic foot,

amount sold in the |
depdt at Jhelum, |
between 1898 and
1903 was 4,104 cu- .

bic feet.
UNITED PROVINCES. I
Jaunsar Division, Deo- | The Working-Plan | Minimum size of trees' Value estimated at Rs, 6 to
ban Working Circle. contemplates 40 | to be cut 21" dia- | Rs. 8 per tree, standing in the
stems to be felled meter. ! forest.
annually, I
Tehri-Garhwal Teased { Not known . . .. Value of trees standing in the

forests. forest Rs. 6 each,
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As an illustration of the amount of Blue Pine timber cut from the forests
along the Tons and Jumna and floated down those rivers to their junction
near Dakpathar, the following figures may be cited for the year ending
March 1910 :—

No. Cubic feet.
B. G. sleepers . . . . . 19,808 69,328
MG, . 10,047 16,420
Sleepers 8 feet long . . . . . 782 1,955
Torar . 31,537 87,703

Of this amount by far the greater portion finds its way down to the
rail at Jagadhari, North-Western Railway.

Mr. Milward, the Divisional Forest Officer, Jaunsar, states that there is
plenty of th's timber to be had at Jagadhari railway station on the North-
Western Railway at 11 annas per cubic foot. The rate of railing to How-
rah works out to 7 to 8 annas per cubic foot, so that the timber landed
in Calcutta would be from Re. 1-2 to Re. 1-3 per ¢ubic foot.

The Conservator, Punjab, estimates that the Kulu, Hazara, Bushahr
and Chamba Divisions could supply annually 52,500 B. G . sleepers at a
cost of Rs. 2-8 each. :

Enquiries.—Enquiries for this timber should be made of the Conserva-
tor of Forests, Punjab, Lahore ; of the Conservators of Forests, Eastern
and Western Circles, United Provinces, Naini Tal ; and of the Conserva-
tor of Forests, Jammu and Kashmir State.

Minor products.—For information as to the value and quality of the
resin of the Blue Pine, see page 139.

61. Pinus longifolia, Roxb. (The Long-needled Pine, or Chir.)

Distribution.—A large, more or less deciduous tree, much resembling
the Scotch pine in appearance and fornEling forests litFle mixed with other
species, except in Sikkim. It is found in the outer Himalayas and in the
Siwaliks at elevations of 1,500 to 7,500 feet, often found stretching into the
Himalayas up tho larger valleys. Large areas covered with this species
are found in the Kangra Division of th> Punjab, up the valley of the Tons
in the Jaunsar Division, as also in the Garhwal and Kumaun Divisions

of the United Provinces, and in Sikkim.
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Quality of the wood.—The wood is, according to Gamble, light-yellow or
yellowish-grey, homogeneous, even-grained, soft to moderately hard. It
seasons well, without splitting or warping and, as might be expected from
so even-grained and soft a wood, works easily and well. Weight 39 Ibs.
Co-efficient of transverse strength, according to Bennett, 4-72 tons per
square inch.

Uses.—The wood is admirably suitable for general carpentry, for which
purpose it is extensively used. It is also used for building purposes, in
boat-building as masts, spars and oars, and for tea-boxes. Mr. Ghosh of
Calcutta states that it is fairly suitable for the manufacture of pencils,
but being somewhat tough for this purpose, would be improved by boiling
in order to soften it. It has been provisionally passed as suitable by a native
firm in Sialkot for the manufacture of et squares and similar mathematical
instruments.

Oulturn.—The possible outturn is not known; it is, however, fairly
large from all sources, the Andaman forests containing many trees of this
species. The price in that locality 13 about Rs. 24 per ton.

Enquiries.—Enquiries for this timber should be made of the Chief Con-
servator of Forests, Burma, Maymyo ; the Conservators of Forests, Eastern
and Western Circles, Eastern Bengal and Assam, Shillong ; and the Deputy
Conservator of Forests, Port Blair, Andamans.

M inor products.—None of importance.

63. Populus cuphratica, Olivier. (The Bahan tree of Nind and the
Punjab.)

Distribution.—A large deciduous tree found in Sind and the Punjab,
and stretching into Baluchistan, Afghanistan and westwards to the Medi-
terranean. It attains a large size in Sind, reaching from 6 to 8 fect in girth
and 50 feet in height. .

Quality of the wood.—Heart-wood red, compact, fairly hard even-
grained, not much over 32 lbs. per cubic foot in weight, fairly strong and
moderately durable.

Uses.—The value of this timber is enhanced by the fact that in many of
the localities in which it is found other timber is not available. It is exten-
sively used in Sind and Kashmir for boarding and as posts, for common
furniture, lacquered boxes, and turnery. Roller of Berlin says it is excellent
for match-sticks, as well as boxes. It has been proposed for fruit-crates
for the export of fruit from Baluchistan,
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Outturn and prices—The outturn from Sind and parts of the Punjab is
fairly large. Gamble gives the price of 1(0) house-posts as Rs. 30 to Rs. 40.
The Conservator of Sind states the price of wood landed at Sukkur station
to be 9 annas per cubic foot.

Enquiries—In Sind the timber is exploited by the annual coupe con-
tractors. For the names and addresses of such persons enquiries should be
made of the Conservator of Forests, Sind, Hyderabad ; and for those in
the Punjab. of the Conservator of Forests, Lahore.

64. Pterocarpus dalberqioides, Roxb. (The Andaman Padauk or
Red-wood.)

Distribution.—A very large semi-deciduous tree of the Andaman Tslands,
growing to a height of 80 10 125 feet with a clear Lole of 20 to 50 feet and a
girth 10 feet and over (B. B. Osmaston). The trunk is frequently much
buttressed, especially when growing in damp localitics or on low-lying ground.

Quality of the wood.— Mr. B. B. Osmaston, Conservator of Forests, who

has had a large experience of this timber, describes it as follows :—

“Andaman Padauk yiclds a valuable ornamental wood, the colour of
which varies in shade froma deep crimson, through cherry-red, dull-red,
pink and reddish-brown to brown. The logs yielding the very best
crimson-red wood constitute only ahout 5%, of the yield, but about 709,
of the logs extracted yield red wood of various shades fit for the foreign
market. The remaining 309, consist of reddish-hrown or brown timber,
the « off-coloured Padauk,’ which is equal to the former in strength and
durability, and indeed in every respect, excepting colour.”

The question of good, middling and i'nfm jor coloured wood must natur-
ully be a matter of opinion, and no dnﬁm‘to rqlos as to the classification can
be laid down in this connection. Thus, in 18%6-97 and 1898-99, countings
were made to ascertain the proportion of ““ good-coloured’” as compared
with “off-coloured’” logs ;  the results obtained pave 808 good-coloured
logs out of 1.460 counted. or 55342,

Mr. Osmaston goes on to say that *‘ seasoned wood  weighs 48 lbs. per
cubic foot. It is very durable, exceedingly strong (Everett’s tests for
the co-cfficient of transverse strength gave anaverage of 501 tons per
square inch), and seasons casily and \vvll., cither immersed in sca-water
or in the dry. Sawn timber is practically immune to the attacks of
insects, including white-ants, but is subject to thote of marine borers,
1t works well, does not warp or crack. and takes a fine polish.’
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Mr. Osmaston in writing on the subject, states that the timber
works well, nsvertheless it should be mentioned that it takes a great deal
of working to bring it to a fine finish and polish. When the work is
well done, the result is all that could be desired for high-class furniture
and fittings.

Uses.—This beautiful timber has been used for a variety of purposes.
It was formerly extensively used by the Ordnance Department, especially
in Madras, but they now seem to prefer the Burma Padauk. It is admirably
suited for construction work, such as posts, beams and planks for floors
and doors. 1ts high price, however, restricts its use to ornamental work, such
as fittings for railway-carriages, panelling, good furniture, billiard-
tables, pianoforte-cases, wainscotting, and similar purposes. It has been
exported to America in considerable quantities for fittings of Pullman-cars,
and recently fine dining-cars were fitted with this timber at the East India
Railway Carriage Works, presenting a most handsome appearance. Troup
says it has been used for boat-building, jetty-poles, and casks,
but for the latter purpose it was not altogether suitable.

The Chief Engincer, Madras and Southern Marhatta Railway, says
that sleepers obtained of this timber appear to be very good, though he
doubts the possibility of obtaining a large supply. In his last assumption
he is probably wrong, as the ‘“off-coloured’’ logs would answer the purpose
perfectly well, and, as stated above, the quantity of this class of timber is
considerable.

Outturn. —The possible annual outturn of this timber is from 4,000 to
6,000 tons from the South and Middle Andamans, while that from the
Northern Island may be put at 10,000 tons—an area which is at present
not worked.

The export of Padauk in 1906-07, 1907-08 and 1908-09 from the Anda-
mans was 193,233, 33,310 and 33,036 cubic feet, respectively. The value
of this timber is from Rs. 60 to Rs. 90 per ton at Port Blair, while very fine
colourcd logs fetch even higher prices.

Enquiries.—All enquiries for this timber should be made of the Deputy
Conservator of Forests, Port Blair, Andaman Islands.

Minor products.—None of importance.

65. Pterocarpus macrocarpus, Kurz. (The Burma Padauk.)

Distribution.—A. large deciduous tree of Burma, extending, according
to Troup, from Bhamo in the north to Tenasserim in the south, to the Chin
Hills on the west, and eastwards to the borders of the Southern Shan
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States, and possibly crossing into those States. It is found plentifully in
the Mu, Ruby Mines and Mandalay Divisions, and also over a large tract in
the Pegu Yoma. Elsewhere it is scattered over the area in, greater or less
quantities, while in certain districts it is altogether absent. Tt grows to
large dimensions, attaining 10 feet girth, but is more commonly found
from 4} to 6 feet girth, 50 to 70 feet in height, and 20 to 40 feet clear
bole. (Troup).

Quality of the wood.—Heart-wood, according to Troup, ‘¢ bright;
yellowish-red to dark brick-red, sometimes streaked with brown ; hard,
close-grained, with fairly large pores, occasionally cross-grained, requiring
a sharp plane to plane it smooth, has a very agreeable odour. Tt seasons
well without warping, but is somewhat apt to develop cracksin seasoning
if felled green. It is extremely durable, it lasts well under-ground and
in contact with water. Weight 55 Ibs. per cubic foot, co-efficient of trans.
verse strength 6-58 tons per square inch.”’

Uses.—This timber has for many years been used by the Ordnance De-
partment in Madras, Jubbulpore and Poona, and is preferred to Andaman
Padauk for that purpose. Tt is used for cart-wheels in Burma, strong
furniture (particularly camp furniture), carriage-wheels, frames and shafts,
billiard-tables (but is not so ornamental for this purpose as Andaman
Padauk), tool-handles, oil-presses, wood-paving, boxes, general carpen-
try, ploughs, harrows and Burmese harps. (Troup). _

Outturn and prices.—Troup in his Forest Pamphlet No. 14 gives the
following figures as the possible outturn. :---

Myittha  Division. . . . . . 100 tons per annum.
Mu . . . . . . . 200 ,, s '
Ruby Mines ,, . . . . . . 800 trees ,, ”
Mandalay oo - . . . . . 100 tons ,, .
Minbu . . . . . . 40-50 ,, ,, .
Pyinmana » - . . . , . 250 ,, . .
Prome woo» . . . . . 300 ,, ,, "
Toungoo - . . . . . 400 ,, ,, .
Ataran » 200 logs . "
8. Tenasserim ,, . . . . . . 10 tons ,, .

The timber in Rangoon, after the Ordnance Department have made their
selection at Rs. 100 per ton, sells for anything from Rs. 20 to Rs. 100 per
ton. In Mandalay the 2nd class logs In recent years have sold for Rs. 18
to Rs. 58 per ton, and short pieces, fit for making wheel-hubs, Rs. 80
fo Rs. 85 per ton, Tn the Mu Division it sells for Rs. 100 per ton.

a2
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Enguiries—Enquiries for the timber should be made of the Chief
Conservator of Forests, Burma, Maymyo.
Minor products—None of any importance.

66. Pterocarpus Marsupium, Roxb. (Honne Bijasal or the Gum-kino tree.)

Distribution.—A large deciduous handsome tree, found in Central and
Southern India and also to a small extent as far north as Kumaon and the
Behar Hills. '

Tt is found at its best in Southern India, in the South Kanara, Malabar,
Coimbatore, Nilgiris, Salem, Tinnevelly, Kistna and Godaveri districts of
Madras, in the North Kanara and Belgaum districts of Bombay and in
Mysore. In the above localities the tree grows to 6 and 7 feet in girth,
80 feet high, with a clear bole of 25 to 35 feet. One, 10 feet 8 inches girth,
measured in North Kanara, may be considered as a large tree.

In the Deccan, the Konkan and the Central Provinces districts it is
found as a 3 to b feet girth tree. Asevidence that very large trees are not
available in large quantities from these localities it may be stated that the
Conservator of Forests, Northern Circle, Central Provinces, would not guar-
antee an annual supply of more than 500 cubic feet of this timber to the
Ordnance Department, in logs of 16” quarter-girth at the centre. In the
Buldana Division it is only found in small quantities in the Ambularna
forest, as a tree 3 feet girth and 16 to 20 feet clear bole. In Betul Division
it is more abundant and found as a 4% feet girth tree.

In Guzarat it grows to 3 to 4 feet in girth and 60 feet in height, the
largest tree recorded by the writer in the Panch Mahals being 5 feet 11
inches girth and 70 feet high, which may be considered a somewhat excep-
tional tree for that locality.

Quality of the wood.—The heart-wood is yellow to grey-brown, with
darker streaks running the length of the tree. Tt is very hard afid close-
grained, it works easily and to a good surface, is durable, has a good fracture,
seasons well and is not affected by damp and changes of temperature.
The Superintendent of the Gun-Carriage Factory, Jubbulpore, states that
it isnearly as good as Burma Padauk. Its weight is 53 to 55 Ibs. per cubic
foot, while the co-efficient of transverse strength of tests recently carried
out at Sibpur gave an average of 3:75 tons per square inch. ‘

Uses.— The timber is used for building purposes, for door and window-
frames, posts and planking, agricultural implements, such as ploughs, har-
rows, and tool-handles, in making both the body and wheels of native
earts. It is extensively used in furniture-making, but has one drawback
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in that to'stop the yellow dye staining it has to be heavily varnished."
The Ordnance Department in Madras use it for gun-carriage wheels,
wheel-barrows and similar purposes. In the United Provinces it is used
for making drums, being preferred for this purpose to other timbers. It
has been used for sleepers in Mysore and also on the Neemuch-Holkar line.

Outturn and prices.—The amount of timber available from one locality is
generally not large, though the total outturn for all India is very consider-
able. From the United Provinces divisions no great quantity can be ex-
pected, a few hundred cubic feet might be procured annually from Pilibhit,
Gonda, Gorakhpur and Bundelkhand at about 8 annas per cubic foot.

In Bengal the tree is fairly abundant in the Angul and Sambalpur
Divisions, but not quite so plentiful in Chaibassa and the Sonthal Par-
ganas; in these localities to grows to a large tree 7 feet in girth and 30
feet clear bole.

From the Angul Division the average annual outturn is about 1,248
cubic feet and prices Re. 1-4 to Re. 1-8 per cubic foot, at Cuttack, for
gawn timber, and 14 annas to Re. 1 per cubic foot for timber in the round.
In the Sambalpur Division the royalty is 6 annas per cubic foot for green
timber and Re. 1 and more per cubic foot for sound logs in the market.
The cost of landing the timber in Calcutta, all told, comes to Rs. 2 per
cubic foot. In Chaibassa it costs Re. 1-4 per cubic foot and 8 annas
more to land the timber at Lota-Pehar station, on the Bengal-Nagpur
Railway.

In the Central Provinces average-sized trees are fairly common, logs
ap to 4 and b feet girth and 15 to 20 feet long being procurable from the
Raipur and Chanda Divisions. In the Berars it is not very common,
700 cubic feet being the estimated annual outturn from Betul. The
royalty price in the forest is 2 annas per cubic foot and the price on Itarsi
Railwa} station 6 to 8 annas per cubic foot.

In the Bombay Presidency the tree grows to 8 feet and over in girth
in North Kanara, and the number of trees prescribed to be felled annually
in the Working-Plan areas is 282, which would produce about 10,000
cubic feet annually. Mr. Bell, the Conservator, estimates the possible
outturn as follows; North Division, Kanara, 100 tons ; South Division,
20 tons ; East Division, 100 tons, and West Division, 30 tons per annum.
The royalty prices in the forest are Rs. 24 per ton and the selling prices in
the market for fine logs Rs. 60 per ton ; an all-round price of from Rs. 85
to Rs. 40 may be taken as the average. To export it from the forest to
the nearest railway station costs 6 annas to 10 annas per cubic foot and to
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Honawar, Tudri or Karwar ports, 3 to 4 annas per cubic foot, the freight
by sea to Bombay or Calicut being about 4 annas per cubic foot.

In Thana, Surat, Panch Mahals and the Deccan the tree grows to a
girth of 3 to 5 feet. The prices in Thana at depét are Rs. 3 to Rs. 4 per
kandi of 784 Ibs. 1In the Panch Mahals the timber fetches Rs. 4 for a
pole 36 inches girth and 18 feet long and Rs. 5 for selected poles.

In Madras it is found as a large tree in South Kanara and Malabar,
the prices and outturn being about equal to those of North Kanara in
Bombay. Mr. Brown, of the Malabar Saw Mills, puts the outturn at
Calicut at 6,750 cubic feet. In the Nellore, Ganjam, North Arcot and
Kistna districts it is scarce and found only as a tree 3 to 4 feet girth and
20 feet clear bole. The price varies from 12 annas to Re. 1-8 per cubic
foot on a railway station.

In the Lower Godaveri district it is fairly common, growing 5
to 7 feet girth and 20 feet clear bole. It can be delivered at
Samalcot, Rajahmandry and Cocanada railway stations at from Re. 1-4
to Re. 1-10 per cubic foot, the latter place being a seaport.

Enquiries—Enquiries for this timber should be sent to the Chief
Conservator of Forests, Central Provinces, Nagpur ; to the Conservator of
Forests, Bengal, Darjeeling; to the Conservators of Forests, Northern
Circle, Bandra, Southern Circle, Belgaum, and Central Circle, Poona,
Bombay Presidency ; and to the Conservators of Forests, Northern Circle,
Waltair, Central Circle, Madras, and Southern Circle, Coimbatore,
Madras Presidency; and to the Conservators of Forests, Eastern and
Western Circles, United Provinces, Naini Tal.

Minor products.—The gum known as gum-kino obtained from this tree
is valuable, for further reference to which see page 137.

’

67. Plerocarpus sandalinus, Linn. f. (The Red Sanders.)

Distribution.—A small to moderate-sized handsome tree, with a straight
stem and umbrella-shaped crown. Its distribution is very restricted, it
only being fourd in Southern India, chiefly in the North Arcot, Cuddapah
and Nellore districts. It has also been cultivated, a good plantation exist-
ing near Kodar in the Cuddapah Division.

Mr. Arbuthnot, Divisional Forest Officer, North Arcot, says that the
tree grows to a height of 40 to 60 feet and 4 feet girth, but not often
sound above 3 feet in girth, while the amount of sap-wood is very small,
not being more than 1 inch in thickness.
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Quality of thewood—The wood is dark claret-red to nearly black in
colour, but always with a deep-red tinge, orange-red when fresh cut, shavings
giving an orange-red colour (Gamble). The wood is extremely hard,
strong and durable. Weight 70 lbs. per cubic foot ; the co-efficient of trans-
verse strength 6:35 tons to the square inch (KEverett).

Uses—Formerly the wood was exported to Kurope in large quantities
for the dye which it yields. ~Gamble in this connection says that during
the five years ending 1882-88, 12,782 tons were exported to the United
Kingdom, and 1,116 tons to France. Itisnow largely used for posts, es-
pecially in verandahs of Indian gentlemen’s houses, for carving, agricultural
implements, such as ploughs and yokes for carts, especially for all parts of
wheels, for ornamental purposes, such as carved boxes, idols, picture-
frames, brackets, etc. The root-wood 18 used to a considerable extent for
carving and making idols.

Outturn and yield—The outturn in North Arcot Division is from 40 to
50 tons of timber annually and 20 tons of root-wood. In January 1910
the timber sold for Rs. 80 per ton. In previous years the timber did not
fetch more than Rs. 30 to Rs. 40 per ton and the root-wood Rs. 7 to Rs. 8
per ton. In Nellore District most of the mature trees have been removed
and only saplings remain.

Enquiries.—Enquiries for this timber should be made of the Conserva-
tor of Forests, Central Circle, Madras, and Southern Circle, Coimbatore,
Madras Presidency.

Minor products.—For reference to the dye from this wood see page 134,

68. Quercus dilatata, Lindl. (The Moru Oak.)

Distribution.—A large nearly evergreen tree of the inner Himalayas,
extending westwards from Nepal into Afghanistan, usually at 7,000 to
9,000 feef. This tree formsa more or less narrow belt of forests above the
Ban oak forests and below those of the Kharshu oak. It grows to a fair
size, 6 to 8 feet in girth and over 60 to 70 in height, with fairly straight
boles in well stocked forests.

Quality of the wood.—The wood is grey-brown to brown in colour, tinged
with red, with darker streaks and prominent medullary rays, very hard and
fairly durable, of good appearance if cut radially, somewhat difficult to
work. It warps and splits in seasoning, but not nearly to the same extent
as the Ban or Kharshu oak. Weight 60 Ibs. per cubic foot.

Uses.—It is used for building purposes, agricultural implements, such
as ploughs and axe-handles. Gamble strongly recommends it for sledge-
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runners. Troup says it has been tried for beer-casks and found suitable.
It yields a fairly good fire-wood, burning slowly, with a blue flame and little
smoke. 4

Outturn and prices.—The possible outturn of Moru and Ban oaks timber

18 “very considerable ; as examples of yield the following figures are given
for various districts :—

t
Locality. l Outturn. s Size of trees. : Value,

[ .
The Working-Plan .. 1 Trees standing in  the forest
fixes the outturn of | fetch about Rs. 12 each.
Ban and  Aoru :

oaks together, at ‘
791 stems to be ‘

PUNJAB.

Dungri-Galli and Tan-
diana,

‘ cut annually.

Kangra Division . ‘ The Working-Plan | Minimum  cutting
contemplates 9,290 girth 5 feet.

\ trees of Moru and

Ban oaks being cut |
from the Palampur,
Kanyara and Nar-
wana-Chanderban
Working Cireles.

\
UNITED PROVINCES. }
i

P
i
|
}

Jaunsar Division, Deo- . The  Working-Plan | Minimum  cutting | Value of oak within 12 miles
ban Working Circle. | fixes 132 stems as girth 6 feet. of Chakrata, 2 to 3 annas per
the possible annual cukei foot.

:. yield. ‘

Naini Tal Cantonment : Chiefly Quercus ¢n-| Each tree is esti- | Fire-wood is sold at 4 annas per
foresta. i cana, 521 trecs to be | mated to contain maund of 100 lbs.
i felled annually. 36 maunds of 100
i y

|

1

I Ibs.
t |

Enquiries.—Enquiries for this timber should be made of the Conservator
of Forests, Punjab, Lahore ; and of the Conservators of Forests, Eastern
and Western Circles, United Provinces, Naini Tal.

Minor products.—The bark is used to a limited extent for tanning,
otherwise the minor products obtained from this tree are unimportant.

69. Quercus incana, Roxb, (The Ban Oak.)

Distribution.—A large evergreen tree, fouad in the Himalayas fiom
Nepal to the Indus, at an elevaticn of 4,600 to 8,000 feet, and again in the
Shan Hills of Burma. It forms a belt of forest below the Moru oak,
though on its upper limit both species are mixed together. It grows to a
fair-sized tree in Jaunsar, with a girth up to 6 feet and height 70 to 80
feet.

Quality of the wood. —The wood, like that of Moru, is very hard
reddish brown in colour, but is far more liable to split and warp while
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seasoning than the timber of that species. It has a handsome mottled
radial gsection, which shows the silver grain to advantage. Its weight 18
from 62 to 64 lbs. per cubic foot and co-efficient of transverse strength
3:94 tons per square inch (Lang).

Uses.—Owing to the difficulty in seasoning this timber it is only
occasionally used for building purposes and in preparing agricultural
implements. Its chief use is for fire-wood, being one of the most
common woods used for that purpose in the Northern and Central
Himalayas.

Outturn and prices.—For notes on the outturn of this species see the

emarks made against the Moru oak.

Enquiries—Enquiries regarding this species should be made of the
Conservator of Forests, Punjab, Lahore; and of the Conservator of
Forests, Eastern and Western Circles, United Provinces, Naini Tal.

Minor products.—None of importance.

70. Santalum album, Linn. (The Sandal-wood tree.)

Distribution.—A small evergreen tree of Southern India, found from
the Nasik and Nagar districts southwards. It is most abundant in
Mysore, chiefly in the Shimoga, Kadur, Hassan, Mysore, Tumkar and
Bangalore dist icts, but even there only found in certain parts of the
forests. In Madras it is most common in the North Coimbatore district,
and fairly so in North Arcot, North Salem, Bellary and the Nilgiris.
The only districts in the Bombay Presidency where Sandal occurs are
Dharwar, Belgaum, and to a less extent Nasik, Ahmednagar, Shola-
pur, Bijapur and South Kanara. It is fairly abundant in parts of Coorg.
Elsewhere it is cultivated, except possibly in parts of the Travancore
and Kolhapur States where it may be found growing wild.

Qualsty of the wood.—-The sap-wood is white, the heart-wood yellow-
brown, strongly scented. The wood is hard and extremely close-grained,
working to a very smooth surface and easy to cut without causing splits
or cracks. Weight 60 lbs. per cubic foot.

Uses.—The wood is used for a variety of purposes, the most important
of which are of an ornamental nature. It is used in making carved boxes,
frames, walking-sticks, handles, pen-holders and other similar articles.
It is on this wood that the finest Indian carving is executed. In Mysore,
Madras and in North Kanara, at Kumta, the art is extensively cultivated
and very beautiful carved sandal-wood work is obtainable. Gamble says
that the wood exported to China is used in making coffins for rich



90 COMMERCIAL GUIDE TO THE

people. It is also used by Parsees in their religious fire ceremonies, by
Hindus when burning their dead, in performing rites in their temples,
and for making caste-marks. The sawdust is used to scent cloths and
stuffing pin-cushions, and the bark is chewed by low-caste people as &
substitute for betel-leaf. It is from the chips of sandal-wood that large
quantities of oil are distilled.

Outturn and prices..—Sandal-wood is probably one of the most valu-
able trees in the world. In places where it grows, the greatest
care is taken in exploiting the trees; and so as to prevent waste they
are never felled, but dug out by the roots. The axe is never used, as
it would cause waste in conversion ; in fact the logs and billets are divi-
ded as little as possible, and when cut, it is always with the saw.
As every part of the tree is of value, most elaborate classifications of
the various parts have been adopted, and it is according to these
recognised classes that the wood is sold. For instance, in Mysore the
wood is divided into eighteen classes, commencing with Ist class
‘“ billets > and ending with the last class “ sawdust.”’

The outturn from Government forests according to the latest avail-
able Administration Reports was as follows :—

Province. Division. Qutturn. Revenue.
- c.ft.
Madras Presidency . | North Arcot . 2,869 I
South ,, . 852 i
North Salem . 1,241
South |, . 825 !
North Coimbatore 6,252 ( Rs. 87,126
Nilgitis . . 384 !I
- '
ToraL . 12,424 J
Kandis. mds. lhs. j
Bombay Presidency | South Kanara . 34 0 26 |
Belgaum . . 50 10 25 ! ,
s, 24,640.5-4.
Dharwar . . 98 4 2 .}R' - 24,640-5-4
and 127 trees. !
Bijapur . . 206 trees. J
ToralL . | 333trees, 182 kan-
dis, 15 maunds
and 25 lbs.
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The outturn from Coorg in 1907-08 was 8,100 cubic feet and the re-
venue Rs. 1,38,835. The outturn from Mysore in 1906-07 was 2,381
tons, the revenueunder thishead being Rs. 12,84,983. The average
annual outturn of sandal-wood for past years, for the wholeof India
is summarised below :—

Duration from

Locality. which the average Quantity. Revenue realized. REMARKg.
is calculated.
. o .

Mysore . . 10 years ending 3,354 tons gross, 12,49,836* *Average of 3 years

1906-07. 2,129 tons pre- ending 1906-07,

pared wood.

Coorg . . . Ditto. 184 tons. 1,15,759 Ditto ditto.
Madras . . 3 years' average 168 57,851

ending 1906-07.

Bombay . . Ditto. 224, 30,001 A large portion of
this timber came
from Nagik and
Nagar  districts,
the quality being
extremely poor.

Travancore . . . . 1,004

Sasanur . . . 11 tous 1,117
hapur . . 3 years' average 16 1,531

Kolhap ending 1906-07 7

Sangle . . . Ditto, 10 ’ 1,400

Sandur . . One year 4 'y 2,260

The average annual quantities of sandal-wood exported from India
during 1905-06 and 1906-07 were as follows :—

. Locality. Quantity. Value.
i
tons. Rs.
Madras Presidency . . . . . 15175 9,69,084
Bombay . . . . . . 152-5 83,534
Bengal . . . . . . 32:5 70,039
l

The prices o’ this timber vary, being from Rs. 8 to Rs. 15 per cubic
foot for billets, Rs. 7 to Rs. 11 per cubic foot for root-wood, from
Rs. 30 to Rs. 350 per ton for chips, and Rs. 400 to Rs. 500 per ton for
sawdust.
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Enquiries. —Enquiries for this wood should be made of the Conserva-
tors, Central and Southern Circles, Madras Presidency ; of the Conserva-
tor of Forests, Southern Circle, Belgaum, Bombay; and of the Chief
Forest Officers, Mysore and Coorg.

Manor products.—For information on Sandal-wood oll, see page 122.

T1. Schleichera trijuga, Willd. (The Kosum tree).

Distribution.— A large spreading tree of great economic importance,
owing to the value of its timber and seeds, and to the fact that it is the
tree from which the best lac is obtained. It has a wide distribution,
being found throughout the greater part of India and Burma, except in
the dry localities of Sind, Rajputana, the North-West Frontier and Ajmer-
Merwara. Itis also uncommon in Assam and not represented in the
Andamans. 1t is most common in the Central Provinces especially in
the Raipur district and in parts of the Northern Circle. In Bombay it
18 common in the Khandesh Satpuras, in Surat, the Panch Mahals, parts
of Nasik, Thana and Kanara. Tn Madras it is common in the Nilgiris,
North Coimbatore, Godaveri, Ganjam, Tinnevelly and Malabar. It
18 very common in parts of Burma, especially in the Tenasserim and Pegu
Circles. In Bengal it is common especially in Singbhum. It is also
scattered throughout the United Provinces, but not in the hill forests.

Quality of the wood.—The heart-wood is light red-brown, extremely
hard and tough, durable, seasons on the whole well, though a little hiable
to crack, generally only one crack forming. According to experiments
made in Godaveri district it has considerable power to withstand the
attacks of marine borers. Tt is a fairly heavy timber. weighing up to 68
and 70 Ibs. per cubic foot, with a co-efficient of transverse strength as
high as 764 tons per square inch.

Uses.—The timber is probably more extensively used for oil-mills and
sugar-cane rollers than that of any other Indian species. The timber
is highly prized for axles and shafts of carts, as also for naves, felloes,
spokes and bolsters of timber carts. Other uses to which it is put are
for ploughs, tool-handles, rice-pounds, mortars and turnery. It is some-
times used for beams and rafters, but is heavy for this purpose.

Ouiturn and prices -~Owing to this tree yielding both first quality lac
and a valuable seed, the timber supply is limited. Fairly large
quantities can, however be relied upon from most divisions in the
Central Provinces, Burma, Bombay and Madras. The Conser-
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vator of Forests, Southern Circle, Bombay, estimates the possible annual
outturn from the four divisions of North Kanara at 250 tons, and this
would probably represent a fair average for many of the West Coast
divisions. The value of the timber standing in the forest may be put
at 2 to 4 annas per cubic foot. On the West Coast, in Kanara, it fetches
Rs. 30 to Rs. 40 a ton.

Enquiries.—Enquiries for this timber should be made of any Con-
servators of Forests, except those in Assam and Sind.

Minor products—For a further note on Kosum oil and Kosum lae,
see pages 126 and 153.

72. Shorea robusta, Gaertn. f. (The Sal tree.)

Distribution.—A large straight-stemmed gregarious tree, and after
teak, the most valuable timber species found m the Indian forests. It
oceupies two distinet regions ; the first forming a more or less continuous
belt of forests at the foot of the Himalayas and running up the lower
hills to 4,000 feet, the other region occurring in Central India. The
northern belt commences in the west with an outlying patch of Sal forest
in the Kangra district of the Punjab, the true forest belt first showing
in the Ambala Siwaliks and running through the United Provinces,
Nepal, the Darjeeling Terai into the Nowgong and Darrang districts in
Eastern Assam. The Central Provinces group is more scattered, com-
mencing in the east on the Ganges near Rajmahal and runs through the
Sonthal Parganas, Singbhum, Palamau, Sambalpur and Puri districts
into the Central Provinces, and also found in Orissa, the Northern Cir-
cars and ending in the south in Vizagapatam in Madras.

The total area covered by Government Sal forests, exclusive of the
Madras areas, is computed to be 4,260,535 acres, or 6,657 square miles.
(Caccia).

Brandis states that Sal is capable of reaching a great size, thus in the
gorges of the Nepal Terai it is found as a tree 100 to 150 feet in height
with a clear bole of 60 to 80 feet and a girth of 20 to 25 feet. Gamble
states that such dimensions are exceptional, and that as a rule it attains
60 to 80 feet in height, with a 30 to 40 feet clear bole and 6 to 8 feet in girth.

Quality of the wood.—One of the strongest and most durable of Indian
timbers. The sap-wood is of a whitish colour, and not very extensive.
The heart-wood is light-brown with a tinge of pink, darkning .on
exposure, hard, rather coarse-grained, fibrous, not easy to work toa
smooth surface and difficult to season, being liable to split and warp.

Shorea robusta ( Sal) Forest. Siwalik Division, U, P.

[ tu tuce puge 93
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As regards its durability there is much reliable evidence available prov-
ing that it is one of the most durable of timbers. The evidence given by
Railway Companies show that its life for sleepers is anything from 16 to
22 years, 18 years being about the average, the Nepal Sal sleepers being
preferred. Mr. Mclntire, Conservator of Forests, says that old heart-
wood is supposed to be superior in durability to that of young trees
but that the old heart-wood is liable to split in drying.

In weight it is heavier than teak, being on an average 55 lbs. per
cubic foot. Its co-efficient of transverse strength varies between 4:51
and 8'98 tons per square inch, a fair average being 6:80 tons per square
inch.

Uses.—The primary use of Sal is as timber, and especially sleepers.
The Railway Board purchased 405,000 Sal sleepers in 1907-08 and this
18 by no means the total outturn of Sal sleepers for all India. The timber
is also extensively used for house-building, as beams, rafters and planks.
As regards its use for planks, McIntire says that the timber from the
Darjeeling hills and the Terai is rather lighter, splits less, and cuts into
better planks than that from Chota Nagpur and Orissa. Its other uses
are for agricultural implements, cart-construction, dugouts, helms, oars
and masts, and in coopers’ work for large vats. Besides being used
for sleepers by the Railway Companies, it is also used by them for wag-
gons, buffers, beams and brake-blocks. The Ordnance Depaitment use
it for carts, wheel-barrows and similar purposes.

Outturn and prices.—The possible outturn of Sal timber is very large;
the following figures may be cited as examples :—

_ United Provinces.—The outturn of Sal in the Western Circle, in
1907-08, was 602,382 cubic feet and in 1908-09, 668,017 cubic feet, while
in the Eastern Circle it was 4,788,054 cubic feet during 1907-08 and
4,114,798 cubic feet in 1908-09. .

In the Garhwal Division of this Province the timber is extracted in
the form of sawn squares and scantlings, rough hewn scantlings and
round poles (ballies), and posts. Owing to the configuration of the ground
it is difficult to bring out logs of over § ton. The possible annual
outturn from this division may be put at 3 lakhs cubic feet or 6,000 tons,
of which 1,000 to 1,500 tons are fit for export. The cost on rail, excluding
royalty, is put at Rs. 25 per ton, and the freight to Calcutta Rs. 57 per
ton.

From the Kumaun Division there is a similar difficulty in extracting
large logs, the outturn taking the shape of scantlings and sleepers. The
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total amount of Sal wood removed from this division during 1908-09 was
221,611 cubic feet.

The Kheri Division has the largest annual outturn of Sal in the
United Provinces ; in 1907-08 it amounted to 2,572,241 cubic feet and
in 1908-09 to 2,135,163 cubic feet. The cost of extraction varies with
the distance from the railway, so that in some instances it may be as
much as Rs. 50 per ton, exclusive of royalty, landed on rail.

From the Bahraich Division a fairly large quantity is annually avail-
able. About 93,000 cubic feet may be expected from the Motipur forests
and 16,000 cubic feet from the Sohelwa forests. The cost of extracting
20 cubic feet logs from the Motipur forests to the Murtiha station is
Rs. 3-14-1 and from Sohelwa forests to Bahraich station Rs. 9-14; to
these figures must be added about Rs. 20 per log for royalty, or Re. 1
per cubic foot. The cost of railing the timber to Bombay from Murtiha
station comes to Re. 1-4-1 and from Bahraich station Re. 1-3-3 per cubic
foot.

The Gorakhpur Division comes next to the Kheri Division as regards
outturn of Sal, which stood in 1908-09 at 976,362 cubic feet ; while the
Pilibhit and Gonda Divisions had an outturn of 292,364 and 238,311
cubic feet, respectively.

Eastern Bengal and Assam.—The outturn of Sal timber from this
Province is also considerable. The number of Sal metre-gauge sleepers
supplied by the Forest Department to Railway Companies in 1908-09
was 51,492 : price Rs. 2-6-6 each. The Buxar Division turned out in
the same year 98,163 cubic feet of sleeper-wood, 2,327 cubic feet of scant-
lings, and 662 trees were sold standing.

In Goalpara 8,687 acres of Sal forests were worked over, in the
process of which mature and unsound Sal trees were removed during
1908-09. °

Tn Kamrup Division 12,169 Sal, not all large trees it is true, were
marked for felling, and in Nowgong Division 2,148 Sal trees were cut out
in improvement fellings in the same year.

Bengal —The possible outturn of Sal timber from Bengal is also very
large ; thus in 1907-08 it was 585,186 cubic feet and in 1908-09 it stood
at 746,342 cubic feet, the amount being chiefly procured from the Pala-
mau, Singhbhum, Sonthal Parganas, Sambalpur, Darjeeling, Tista and
Kurseong Division.

Central Provinces—Large logs are procurable from this Province,
chiefly from the Mandla and Balaghat Divisions. The possible outturn



96 COMMERCIAL GUIDE TO THE

from Mandla is put at 2,440 large stems per annum and in the Kannat
forests of the same Division about 405 smaller tres of 5 feet girth are
felled annually. In the Balaghat Division considerable areas of Sal
forest occur in the Raigarh and Baihar forests; thus in these forests
1,894 acres were worked over in 1908-09 and fellings take place over
approximately similar arears annually.

Madras.—In the Madras Presidency Sal forests occur in the Northern
Circle, chiefly in the Ganjam Division. To give an idea of the possible
vield it may be stated that in 1908-09, $8467 cubic feet were extracted
from Government forests, of which by far the greater proportion
came from the Ganjam district.

As regards the price of Sal timber, it naturally varies considerably-
An idea of its value may be obtained from the prices paid by Railway
Companies for Sal sleepers. Broad-gauge sleepers fetch anything from
Rs. 3-13-0 in the Central Provinces to Rs. 4-15-0 for Nepal Sal. Metre-
gauge sleepers from Eastern Bengal and Assam fetch about Re. 1-14-0
each. The royalty on timber charged by Government also varies in
different localities according to the class of timber. The following are
some of the royalty rates, according to Caccia, charged in various
localities :—

Locality. | Description of produce. | Value.
Punisas. Length. Girth. j Rs. A, P
i" Ballas  25feet. 247 | 0 8 6
| I .
Simla Division . . {] Ballis 20 ,, 127 ! 06 5t per cubic
‘ l foot.
|| Tors 12, 4 | 0 5 9
UNITED PROVINCES.
Standing trees.
(| Under 1} feet girth. 0 8 0
14t03  ,, 1 00
Naini Tal Division . e J| 3tods , 3 8 0 r7pertree.
I
b 4306 . 800
L 6to7 , 150 0 J
i
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Locality. Description of produce. Value.
BeNGaAL
Poles Rs. A. P,
{1 Up to 1 foot girth. 0 2 01
I |
Tista Division R . 1' 1 to 2 feet ,, 0 6 0 }ea,ch.
|
Ll 2t3, . 012 0 J
, Standing trees.
(| 3to 3}feet girth, 0 2 07
[
. 3ltod,, 030
Singhbhum Division 241 4teb 0 4 O ¢ percubic
\‘ foot.
I 5to6 ,, s 05 0
& Over 6 ,, » 0 6 0O )
E4STERN BENGAL AND AsSaM. |
Jalpaiguri Division . . Timber. 4 to 7 annas (ac-
cording to girth) per
cubic foot.

Enguiries—Enquiries for this timber should be sent to the Conser-
vators of Forests, Eastern and Western Circles, United Provinces, Naini
Tal ; to the Conservator of Forests, Bengal, Darjeeling ; to the Conser-
vators of Forests. Eastern and Western Circles, Eastern Bengal and Assam,
Shillong ; to the Chief Conservator of Forests, Central Provinces, Nag-
pur ; to the Conservator of Forests, Northern Circle, Madras, Waltair;
and to the Conservator of Forests, Punjab, Lahore.

Minor products —For a further note on the bark, oil and resin of thig
tree, see pages 132, 128 and 136 respectively.

73. Soymida febrifuga, Adr. Juss. (The Indian Red-wood,
wrongly called East Indian Mahogany.)

Distribution.—A large straight-stemmed, cylindrical, deciduous tree
of the dry forests of Central India, Guzarat and Southern India. Com-

B
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mon in the Central Provinces, Orissa, the Circars, the Panch Mahals, and
extending down the Konkan Ghats into the Carnatic country.

Quality of the wood.—Wood dark red-brown but lacking the orna-
menta! colour of Mahogany. Extremely hard, strong and durable, cross
but close-grained, difficult to work. Weight 72 Ibs. per cubic foot ;
co-efficient of transverse strength, according to Skinner, 8:23 tons per
square inch.

'Uses.—The timber is chiefly used for building purposes in the form
of beams, scantlings and posts; for agricultural implements, such as
ploughs, cattle-troughs, oil-mills by Ganshis in Guzarat; it makes
beautiful furniture (Gamble) and is used in turnery and carving. The
Journal of the Royal Society of Arts, London, says that it has not yet
-entered largely into commercial economy at home.

Outturn and prices.—No figures are available as to outturn. Con-
siderable quantities of this timber are available at low rates in the
Panch Mahals, Guzarat, and from the Central Provinces, Khandesh and
(Ganjam.

Enquiries—Enquiries for this timber should be sent to the Chief
Conservator of Forests, Central Provinces, Nagpur ; to the Conservators
of Forests, Northern Circle, Bandra, Central Circle, Poona, and Southern
Circle, Belgaum, Bombay Presidency ; and to the Conservators of Forests,
Northern Circle, Waltair, Central Circle, Madras, and Southern Circle,
Coimbatore, Madras Presidency.

Minor products—The bark of this tree is used as a febrifuge ;
otherwige it yields no minor products of importance.

T4. Stephegyne parvifolia, Korth.

Distribution.—A very large deciduous tree, found in most parts of
India, except possibly in Northern and Eastern Bengal and Assam, also
found throughout Burma.

The Kallam tree grows to a great size; one recorded from Kanara
was 12 feet girth and 60 feet to the first branch, and this may be con-
sidered a not unusual size in many parts of India and Burma.

Quality of the wood.—The wood is y-llow to pinkish-brown and very
similar to that of the Adina cordifolia but not so yellow in colour ; it is
close-grained, easy to cut, and works to a smooth surface. In seasoning
it is liable to fine longitudinal cracks, which, however, do not penetrate
deep into the log. Weight 45 lbs. to the cubic foot.
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Uses.—Its uses are similar to those of Adina cordifolia. 1t is
used for building purposes in the form of beams, large logs being exported
for this purpose from Surat and Guzarat to Kathiawar and Sind. It is
also a favourite timber for dugouts, because of its size and the ease with
which the timber lends itself to shaping. It is extensively used in tur-
nery and carving, for such purposes as making bowls, cups, spoons,
platters, combs and similar articles.

Outturn and prices.—The tree is scattered over most deciduous forests,
but not in great quantities. It can nearly always be procured locally in
the market for 4 to 6 annas per cubic foot. On the East Coast it sells
for Rs. 20 to Rs. 24 per ton. In Guzarat, Thomson puts its price at 4
annag to 5 annas per cubic foot for good logs.

Enguiries.—Enquiries for this timber should be made to any of the
Conservators of Forests, except those in Eastern Bengal and Assam,

Minor producis.—None of importance.

75. Tazus baccata, Linn. (The Yew.)

Distribution.—A large evergrcen tree, often not straight-stemmed,
faulty, very s'ow-growing, and living to a great age. Found in the Hima-
layas at an elovation of 6,000 to 11,000 feet, extend'ng westwards into
Afghanistan and eastwards to Bhutan. Again found in Upper Burma
in th: Ruby Mines Hills. It grows to a vcry large tree in certain 'ocali-
ties. Gamble ci es instances of trees 16 and 20 feetin girthand 30 feet
cy'indrical bole; he states, however, that trees of such sizes are very
exceptional but that 8 and 9 feet girth trees are not uncommon in the
Punjab.

Quality of the wood.—The wood varies in colour, being lemon-yellow
to bright;red and pink and sometimes passing to nearly white ; it is close-
grained, very elastic and strong, working to an exceptionally smooth
surface and taking a fine polish. Weight 44 lbs. per cubic foot.

Uses.—The strength and elasticity of the timber make it admirably
suitable for bows. Specimens of this wood sent from the Punjab were
submitted to the Royal Society of Archers, Edinburgh, who pronounced
1t most suitable for this purpose.

It is also used for furniture and cabinet-work, shoulder poles, gun-
stocks and country' carts in Kashmir.

Outturn and prices.—Large and straight logs of this timber cannot be
expected, but for theYpurposes for which it is used such logs are not
generally necessary. Large trees vccur, but they are often somewhat

H 2
i



100 COMMERCIAL GUIDE TO THE

faulty. The two chief localities from which a fairly large supply may be
expected are the Punjab and Kashmir.

The Congervator of Forests, Punjab, estimates that ten to fifteen
thousand Yew logs, 4 feet long and 9 to 10 inches diameter, could be landed
at Simla station at about Rs. 7 each, exclusive of royalty. The Divi-
sional Forest Officer, Kamra] Division, Kashmir, states that Yew wood
is fairly common in his Division, and estimates the cost of landing Yew
timber at the Jhelum Railway Station at Rs. 2 per cubic foot, to which
would have to be added royalty from 8 annas to 12 annas per cubic foot.

From the United Provinces small supplies might be obtained.

Enquiries.—Enquiries for this timber should be made of the Conser-
vator of Forests, Punjab, and of the Conservator of Forests, Jammu and
Kashmir State.

Minor products.—The bark of the tree is used locally as a substitute
for tea ; with this exception the minor products are unimportant.

76. Tectona grandis, Linn, f. (The Teak tree.)

Distribution.—Teak occupies two distinct regions in British India,
one in the Peninsula of India, and the other in the interior of Burma.
In the western area, the northern limit runs a little above the Rewa
Kantha Agency ; passing through Ratlam State it turns northwards,
including outlying patches, as far as Jhansi, receding again on the
East Coast. South of this line it occurs in varying quantities, being
found as a fine tree in the Chanda district of the Central Provinces,
scattered through the Satpuras, Konkan and the Deccan, and probably
at its best in these localities just below the Ghats, in the Dangs forests

. of Surat and in the Peint forests of Nasik. It attains its greatest
gize in the Western Peninsula, in the Gund and Supa forests of North
Kanara, in the Wynaad forests of Malabar, in the Anamalai Hills and in
Travancore.

In Burma it grows in greater abundance and to a greater size than in
the Western Peninsula. It is found all over the Pegu Yoma, on the
eastern slopes of the Arakan Yoma, on the Martaban Hills, northwards,
and as a stunted tree up to the 25° latitude at Myitkyina, the present
terminus of the railway.

Quality of the wood.—The quality of teak is so universally well known
to people dealing and working in timber that a lengthy description of
this, the best of Indian timbers, is not required. The heart-wood is
golden-yellow when first cut, except that of old, twisted slow-grown trees,

Pearson.—( i i ) i
arson.—Commercial Guide to the Forest Eeconomie Products of India.
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in which it is often dark-brown. On seasoning the wood turns brown to
dark brown, and in the case of some Central Provinces and Deccan woods
it is streaked with darker bands. With great age the timber turns
nearly black. Itis moderately hard, containing a large percentage of oil,
which greatly helps to preserve it. In strength it does not equal
the strongest Indian timbers. Many tests have been carried out with
this timber; recent ones by Everett, gave the co-efficient of transverse
strength as 4:53 tons per square inch; still more recent tests carried out
with the same machine at Sibpur gave 7'66 tons per square inch, when
the pressure was applied tangentially, and 6-91 tons per square inch
when applied radially, and this with 109; of moisture in the wood. The
average weight may be taken as approximately 45 lbs. per cubic foot.
Teak timber is exceedingly durable, if well seasoned. In buildings it
will last for ever, as the saying is; as sleepers it lasts at least 20 years.
It seasons well when girdled and left to die standing.

Uses.—It i8 extensively used for building, in the form of beams
rafters, battens, posts and boards, for decks of ships and backing to
armour plates of battleships, for boat-building, masts, spars and oars,
railway carriages and waggons, cart-building and carriage-making in all
their parts; railway sleepers—but for this purpose it is now too
valuable; it is used in all departments of carpentry, agricultural
implements, coopers’ work. turnery and many minor purposes.

Outturn and prices.—The outturn of teak timber from Government
forests is very large. The following was the outturn of teak from various
localities during 1907-08 :—

BurMma.

Tons.
Pegu Circle . . . . . . . . . 35,931
Tenasserim Circle . . . . . . . . v 42,973
Northern . . . . . . . . . 177,284
Southern . . . . . . . . . 69,474
ToraLr . 225,662

MADRAS.
Northern Circle . . . . . . . . 1,084
Southern ,, . . . . . . . 8,812
Central . . . . . . . . . 1v
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BoMBay.

Northern Circle—432 tons by Government agency in the Dangs.
375 tons by purchasers in the Dangs.
1,23,745 trees sold from woodlands in Thana district.
49,475 trees sold on royalty from private lands in the

Circle. .
20,903 acres of forest containing chiefly teak were sold at

Rs. 13-4-1 per acre.
Southern Circle—4,568 tons were taken to depdts and valued at Rs. 4,39,178.
The number of trees to be felled annually of over 6’ girth
is 10,518, yiclding 8-9,000 tons of timber.
Central Circle—Figures not available.
CENTRAL PROVINCES.

Amount of Teak in Government depits in 1908-09-
Tons.

Southern Circle . . . . . . . . 3,711
Berar e . 10,768

Burma prices—The sales of teak at the Rangoon depdt during
1907-08 show that the maximum price obtained was Rs. 107-14-3 per ton
and the minimum Rs. 60-4-4 per ton, the average being Rs. 80-9-3 per
ton. The total quantity exported from Burma during 1908-09 was
94,705 tons, valued at Rs. 95,98,567.

Madras prices.—The prices of teak at Calicut may be gauged from the
sales at the Government depdt at Beypore in 1910, which were as

follows :—
Best logs of over one ton, Rs. 118 per ton of 50 cubic feet.

s s moOvErd ., 88 » ” w e
w » wunderd , o, 6810 L, L,
Large saplings Rs. 4-8 each.

Bombay prices.—Gund logs from North Kanara fetch Rs. 125 per ton
(selection). The Kanara logs in 1909 fctched throughout just over
Rs. 100 per ton.

The Northern and Central Cirele teak fetches from Rs. 35 to Rs. 70
per ton and even higher rates in the Thana district.

Central Provinces prices.—57,393 cubic feet were sold in 1907-08 for
Rs. 58,346, or slightly over Rs. 50 per ton throughout.

Enquiries.—Enquiries for teak timber should be sent to the Chief
Conservators of Forests, Burma, Maymyo, and Central Provinces, Nag-
pur; to the Conservators of Forests, Central Circle, Poona, Northern
Circle, Bandra and Southern Circle, Belgaum, Bombay Presidency ; and

to the Conservators of Forests, Central Circle, Madras, Northern Circle, -

Waltair, and Southern Circle, Coimbatore, Madras Presidency.
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Minor products.—For reference to the tar-oil obtained from the
wood, see page 122.

77. Terminalia paniculata, W.and A. (The Kindal or Hongal tree.)

Distribution.—A large deciduous tree of the West Coast, extending
from Castle Rock southwards to Travancore, and also found in the
South Deccan and Cuddapah district. The tree grows to a great size
but is rarely sound over 8 feet in girth; in height it hardly equals
the Sain or Asna tree (Terminalia tomentosa), the average being 70 to
90 feet with aclear bole of from 35 to 45 feet.

Quality of the wood.—The heart-wood is yellow to grey in colour, very
hard, close-grained, cutting to a smooth surface, not so difficult to work
and saw as Sain, but somewhat more liable to split. It weighs about
50 Ibs. per cubic foot. Talbot gives the co-efficient of transverse
strength as 5:05 tons per square inch. It is possibly slightly less dur-
able than Sain, though the Madras and Southern Mahratta Railway put
its life for sleepers as equal to that timber, 7.e., b to 10 years.

Uses.—The timber is used extensively for building purposes, as beams,
rafters, battens, planking and for frame work; it is used for agricultural
implements, such as plough-heads, yokes, handles, etc., as mining props
in Dharwar, and the Kolar Gold Fields. The Madras and Southern
Marhatta Railway take large quantities annually for building purposes
and for such purposes as doors and beds of trucks. Tt has also been
tried for sleepers but has not proved entirely satisfactory for this
purpose though it might beif antiseptically treated.

Outturn and prices.—The possible outturn from the West Coast is
considerable. In North Kanara and Belgaum districts the number of
trees to be felled annually is 7,395, over 6 feet in girth, yielding 5,000 tons
of timbeér. South Kanara could supply 500 tons annually, North and
South Malabar 3,000 to 4,000 tons, Tinnevelly 2,000 tons, in all about
10-11,000 tons per year, each log varying from % to 13 tons. The
selected timber is sold at present to the railway for Rs. 64 perton. The
royalty price in the forest is Rs. 24 per ton, while the market rates vary
from Rs. 30 to Rs. 48 per ton, and for sawn timber from Rs. 1-8 to
Rs. 1-10 per cubic foot on the Coast. The cost of freight by seato
Bombay is Rs. 4 to Rs. 6 per ton.

Enguiries.—Enquiries for this timber should be made of the Consex-
vator of Forests, Southern Circle, Bombay, Belgaum ; and of the Con-
servator of Forests, Southern Circle, Madras, Coimbatore,
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Minor products.—None of importance.

78. Terminalia tomentosa, W. and A. (The Sain, Asna, Ain, Sadra or
. Mutti tree.) '

Distribution.—A large deciduous tree, with a very wide distribution
extending from the Ravi river eastwards along the Himalayas, up to 4,000
feet and down through the Peninsula to the south of India. It is also
found practically all over Burma.

In the drier areas it is found as a small tree of 3 feet girth and 25 to 30
feet in height, in areas where the rainfall is 80 inches per annum and over,
and especially in valleys and depressions, it grows to a great size. Thus
on the West Coast, in parts of the United Provinces, Central
Provinces and Bengal and in Tinnevelly, as also in Burma, trees of 8 to
10 feet girth and 80 to 100 feet in height are commeon. In such regions
the bole is clean and straight up to 50 feet, and very large logs are
obtainable.

Quality of the wood.—The heart-wood is brown to dark-brown in
colour and with a purple tinge when freshly cut, turning greyer on
exposure, beautifully streaked, and when polished of handsome appear-
ance ; very hard, especially when the timber is old; close-grained,
difficult to saw and plane, and somewhat difficult to season. As
regards its durability, some doubt seems to exist on the subject,
though the reports available from railway companies go to prove that
it is very fairly durable. Thus experiments made by the Eastern Bengal
State Railway show that its life for railway sleepers is between 8 and 10
years, these figures being the result of at least five different experiments.
The Madras and Southern Marhatta Railway put its life at 5 to 10
years. Under water, in the sea, logs laid, down in the Goa harbour were
taken up after 15 years and found to be perfectly sound. Itis a strong
timber, equal to, if not stronger than, teak ; the co-efficient of transverse
strength, according to tests carried out recently, gave an average of 508
tons to the square inch, while other tests have given 8 tons and over per
square inch. In weight it is 67 Ibs. per square inch.

Uses.—The timber is universally used throughout India for building
purposes, in the construction of native houses, being especially employed
for beams, posts, and rafters and, to a less extent for planks ; it is also
used for agricultural implements, such as plough-heads, harrows, yokes,
cart-poles, shafts, oil-miles, rice-pounds and axles of carts. The Public
Works Department use the wood in Kanara for bridging. It is used for

Pearson.—Commercial Guide to the Forest Economic Products of India.

Terminalia tomentosa trees, Siwalik Forest Division, U. P.

[ to face page 104.
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mining-props (in the Kolar Gold Fields), rough carpentry for native cots
and benches, solid cart-wheels (Singhbhum), elephant boxes (Mu Divi-
sion, Burma), and boat-building, but is heavy for this purpose. For
sleepers it is not altogether satisfactory in spite of its lasting up to 8
and 10 years; possibly if antiseptically treated it would answer the
purpos¢ better.

Outturn and prices.—The possible outturn of the timber is very great,
which fact combined with the straight large logs procurable from many
localities in India and Burma, and the strength and good appearance
of the timber, renders it worthy of the attention of timber merchants.
It is only possible to give a few examples of the possible outturn and
prices in various localities, as were all the information tabulated it
would take up too much space. However, enquiries of the Conservators
regarding the supply from special localities can always be made.

The following examples are given as a guide to the possible outturn
and ruling prices for this timber from a few localities only, the inform-
ation having been collected from the Forest Officers concerned :—

Locality.

Amount available
annually.

UNITED PROVINCES.

Garhwal Division

Kumaun Division

BENGAL.

Chaibassa Division]

Kurseong Division

Angul Division .

The Working-Plan
gives 50,458  trees
of over 5 feet girth
or roughly 1,500
trees to be felled
per annum. Mini-
mum cutting size
6 feet girth.

Average annual out-
turn for past five
years was 40,900
cubic feet. The
Working-Plans pre-
seribe 1,125 stems
to be cut annually.

A large supply avail-
able, but no definite
figures  can be
given.

Very abundant, ex-
act amount avail-

able cannot be
given.
Abundant in the
plain forests, many
large trees avail-
able.

Size of logs or
trees,

Trees of 8 feet girth
and over are com-
mon, with 50 feet
clear bole.

6 feet minimum ex-
ploitable girth.

Trees of 6 feet girth
and 40 feet clear
bole available.

Trees of 6 feet girth
and 40 to 50 feet
clear bole avail-

able.

Trees 8 fect in girth
and 30 feet clear
bole a vailable.
Minimum exploit-
able girth 6 feet.

Approximate value.

Royalty prices in forest, 3 annas
per cubic foot for logs in the
round.  Poles sell for 1 anna to
Re. 1-2-0 each, according to
size.

Royalty 2 to 3 annas per cubic
foot, standing. Timber landed
at Haldwani station, including
royalty, comes to 6 and 7 annas
per cubic foot for logs and
9 to 10 annas per cubic foot for
sawn timber.

8 to 12 annas per cubic foot at
Lota Pahar station, Bengal-
Nagpur Railway.

3 annas per cubic foot in forest.

Cuttack market 8 to 10 annas pe€T
cubic foot in the round. Royalty
prices—3 to 5 feet girth 1anna
per cubic foot, 5 to 7 feet girth
2 annas per cubic foot, over 7
feet girth 3 annas per cubic
foot.
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Locality.

EASTERN BENGAL AND
ASSAM,

Buxar Division .

CENTRAL PROVINCES.

Melghat Division

Betul Division

BURMA.

Myittha Division,
Northern Circle.

Katha Division .

Bhamo Division.

Mu Division

BOMBAY.

North Kanara Division

PUNIAB.
Simla Division .
MADRAS.

Malsabar Division

Amount available Size of logs or
annually. trees.

Approximate value.

Not very conmon . | Trees 6 feet girth und? Royalty—Iogs of 25" to 53" girth

40 feet. clear bole :
available.

2 annas per cubic foot, 54" to
71” girth 3 annas per cubic foot,
’;‘2' and over 4 annas per cubic
oot.

4 per cent. to 15 per | Trecs up to 10 feet . Standing in the forest.

cent. of the gromng | girth and 50 feet |

Girth.  Length.

stock is of tms| clear bole available, | 10"—14" 15fecet 1lapna each.

species. average size about |

and over.

8 feet girth. 14"—18" ,, ,, 2baunas
| 18"—22” ,, ,, 4 annas
09%—26" ,, ,, 7 aNDas
| 26"—30" ,, , 1llanpas ,,
L 30"—34" ,, , Re 1 each.
347—38" , , Re. 1-8cach.
over 38" , Rs, 2-3

Logs under 8 feet in 1cngth, half

price. Rs, 11 per cart of 6
maunds of 80 lbs. on rail at
Amraoti. ®

20 per cent. of the 6 feet girth and over ' 8,447 cubic feet sold for Rs. 430,

growing stock in with a 30 feet clear
favourable places :| bole,

20,000 cubic feet
yearly is the esti-
mated outturn.

annually. and 70 feet clear
bole available.

500 ton available | Treesof 7 feet girth '
annually. and 50 feet clear,
bole available.

Seversl thousand | 8 feet girth and 60 |
trees available | to 80 feet clear.

annually. bole. !
500 tons available | Trees of 10 feet girth
annually and 40 to 50 feet

clear hole available.

The number of trees | Trees of 7 feet girth
to be felled annual- | and 60 feet clear
ly according to the | bole available.
various Working-
Plans amounts to
10,149 steme or
about  9—10,000
tons, even more per-
haps as the Conser-
vator makes his esti-
mate at 13,000 tons,

Fairly common. . | Treesof 3’ 6” girth
and 15 to 20 feet
clear bole available,

1,000 tons available | Treesof 6 to 8 feet l
annually. girth and 50 feet
! clear bole availabie. l

being the average for five years,
which works out fo 2 anpas per
cubic foot in the forest. The
cost on the nearest railway
station at Itarsi, Hoshangabad
district, works out to Rs. 5 per
cart of 15 cubic feet: to this
must be added 2 annas per
cubic foot for royalty.

1,000 tons available | Trees of 6 feet girth ' Royalty Re. 1 for full-sized log.

Posts Rs. 10 per 100. Price on
rail Rs. 14 per ton at Alon sta-
tion and Rs. 28 to Rs. 30 per
ton in Rangoon.
Rs. 10 per ton on rail at Katha,
Rs, 15 per ton at Mandalay.

Rs. 20 to 25 per ton at Katha
railway station and Rs, 40 per
ton {. 0. b. Rangoon.

Duty Re. 1 per_tree standing.
Price of timber Rs, 10 to 15 per
ton in the round and Rs. 30 to
35 per ton on station at Kod-
aungto, Kyatthip, and Pintha.

Royalty Rs, 24 per ton and in
market running up to Rs. 50
per ton and more for logs of
great length. Price at Karwar
port Rs. 50 to Rs. 60 per ton,

12 annas per cubic foot at
Jagadbhari station, North West~
ern Railway.

Rs. 30 to Rs. 40 per ton at_Cali-
cut. Sawn timber about Rs. 2
per cubic foot,
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ng ;8231 m;ttu;n from the Government forests in Madras for 1908
was 90, cubic feet; if further demand to ari i
could be greatly increased. ere fo srie, this amount
Enguiries.—Enquiries for this timber should b
: e addressed to any of
th: Chief Conservators, Congervators Divisi 4
o e ponser: , or Divigsional Forest Officers in
Mmor products.—For a note on the bark of this tree, which is used for
tanning, see page 132.

79. Vateria indica, Linn. (The Piney Tallow tree.)

Distribution.—A. large evergreen
e Distri vaancore.g green tree of the Western Ghats from
Q?mlzty of the wood.—Grey to light-grey in colour, moderately hard
yvorkmg to a fairly smooth surface, and presenting a glossy appearancé
if well‘planed. In weight from 36 to 40 Ibs. per cubic foot, and strength
according to Gamble, 3:33 tons per square inch. , o
Uses.—The timber is used for dugouts, is said to make up into good
cheap flooring and ceilings ; it is also used for packing-cases, coffee-chests,

" and occasionally in construction.

Oumm(z1 a}:zd prices.—The outturn in Malabar is put at 500 tons per
annum and the price of scantlings at Re. 1-4-0 per cubie foot, and
at Re. 1-6-0 per cubic foot. F 10 foot, and plars
Enquiries—Enquiries for this timber should be made of the Conser-
vator of Forests, Southern Circle, Madras, Coimbatore, and of the Con-
servatf)r of Forests, Southern Circle, Bombay, Belgaum.
Minor products.—For reference to Piney resin see page 136 and 138.

80. Xylia dolabriformas, Benth. (The Pyinkado or the Iron-wood tree
of Burma or Jamba tree of Southern India.)

. Distribution.—A large deciduous tree, with a straight, though at
times, fluted, stem, found extending from the Chanda Division in the Cen-
tral Provinces southward down the Western and Eastern Ghats of the
Peninsula. In the deciduous forests of Burma and Arakan it is very
common and grows to a large size; and also on the Western Ghats
boles of 40 feet long and 8 feet girth and over being not uncommon. Ié
grows in greab abundance in suitable localities, often forming nearly
pure forests in North and South Kanara. ’
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Quality of the wood.—The heart-wood is dark reddish-brown, annual
rings darker, but not distinct, very hard and difficult to saw, especially
the seasoned timber, close-grained and somewhat twisted, cutting to a
smooth shiny surface. The quality of the Burman and Indian timbers
appear to differ considerably, though both are liable to crack while
seasoning ; the Indian-grown timber is far more liable to this defect
than that of Burma. As regards durability there is a great difference ;
in Burma the timber is readily accepted for sleepers and lasts from 15 to
20 years in that state, while Indian-grown timber lasts not more than 6
to 11 years according to the climate to which it is subject. The reason
for this difference in the quality of the timber has not yet been fully ex-
plained. In strength the Burma timber has also shown itself to be superi-
or to the Indian-grown variety. Gamble gives various examples of the co-
efficient of transverse strength of timbers from both localities ; he gives
Burma timber as varying between 7:68 and 9-57 tons per square inch
and Indian timber between 3-23 and 6-72 tons per square inch. Recent
experiments, carried out at Sibpur, gave Burma timber 6-07 and Bom-
bay timber 2:81 tons per square inch. The timber is considerably
heavier than teak, weighing 60 Ibs to the cubic foot.

From experiments carried out in the Lower Godavari district in
Madras it was found that the timber was attacked within two years by
marine borers.

Uses.—The primary use to which the Burman timber is put is for
sleepers, and owing to its strength, hardness and durability it is admirably
suited for that purpose. The Indian timber has also been used for
sleepers but not to the same extent as the timber from Burma. Itis
extensively used for house-building in the form of posts, beams and scant-
lings, in bridge-construction, for buffers of railway trucks, in both Penin-
sulas ; in Burma for telegraph posts, boats, dugouts and canoes, and also for
ship-building, especially as knees, crooks and keels (Troup). It is used
for agricultural implements, such as ploughs, harrows, clod-breakers,
oil-presses and yokes, and elsewhere for tent-pegs and railway keys; by
the Ordnance Department for cart-poles and axle-cases ; and for paving-
blocks in Rangoon. In Northern Kanara and Belgaum it is largely
exploited as fuel to supply the Madras and South Marhatta Railway, up
to 45,000 tons being cut annually.

Outturn and prices.—The possible outturn of this timber from both
localities is very large. The Chief Conservator of Forests, Burma, in
1906, computed the possible yield with a view to estimating the possible
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outturn cf sleepers within convenient reach of the railwa

ing are the data :— 7 the follow-

Pegu Cigele. Prome Division 18,000 trees of 7’ 6” gi .
: . . s irth and 2
Tharrawaddy Division . 15,000 , 176" & . over
Rangoon Division . 33,000 » 167, N
ToraL . 66,000 trees. '
Te(r;;se;erim Toungoo Division « 166,000 trees of 7’ 6” girth and over.
cle.

Shwegyin Division . 47,000 ,» 1767

13 ’”

TorAL « 213,000 trees.

Southern Pyinmana Division . 80,000 trees of 7’ 6” girth and over.

Cjrcle.
ToraL . 80,000 trees.
Nor.thern Myittha Division . 180,000 trees of 7' 6 girth and over
Circle. (approximately).
Torar . 180,000
GRraND ToraL - 5,390,000 trees over 7’ 6” girth.

Estimating that these trees are to be cut out in the next 25 years
starting from 1906, the annual yield would be 21,560 trees to be felledi
annually, or taking a tree as yielding 30 sleepers, there would be 646 800
sleepers available annually. The above figures are for trees to be fo’und
within fairly easy reach of a railway and by no means represent the possi-
ble outturn for the whole of Burma. The timber is in good demand in ‘
Burma so that the price is now somewhat high. Scantlings sell at
Rs. 70 to 80 per ton and M. G. sleepers fetch Re. 1-12 each. The
freight from Rangoon to Calcutta is Rs. 13 per ton, so that scantlings
landed in Calcutta would cost from Rs. 83 to Rs. 90. The Nizam%;
Railway pay Rs. 2-4-0 for M. G. sleepers from Burma and the South
Indian Railway about Rs. 2-12-0 for B. G- sleepers.

In Bombay the chief sources of supply are Belgaum and the four forest
Divisions of North Kanara. Belgaum alone is capable of yielding at least
30,000 tons of poles and fuel annually, the price of fuel landed on th
station being from Rs. 14 to Rs. 15 per ton stacked (68 cubic feet)e
The four Kanara Divisions are estimated to have yield of 10,000 tongs Pe;
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annum of logs over 6 feet girth. The selling price on the coast at Kar-
war is from Rs. 24 to Rs. 32 per ton, freight by sea to Bombay Rs. 5 to
Rs. 6 per ton. The price paid for Indian M. G. sleepers by the West
India Portuguese Railway is about Re. 1-6-0 to Re. 1-7-0 per sleeper. In
Madbras this species chiefly occurs in South Kanara, Malabar, and on the
Eastern Ghats in Vizagapatem district. From Malabar some 50,000
cubic feet is the estimated possible annual yield from Government and
private forests, though at present it does not exceed 12,000 cubic feeb
from Government forests; the whole outturn for the Presidency n
1908-09 was 15,625 cubic feet. In the Central Provinges the timber 1is
found in the Southern Circle but is not largely exportd. In Bengal, the
Puri Division is estimated to yield some 3,000 to 4,000 cubic feet a year,
the price of landing at Cuttack being about Rs. 8-8-0 per ton, exclusive
of royalty.

Enquiries.—Enquiries for this timber should be addressed to she Chief
Conservators of Forests, Burma, Maymyo, and Central Provinces, Nag-
pur; to the Conservator of Forests, Southern Circle, Bombay Presidency,
Belgaum ; and to the Conservators of Forests, Northern Circle, Waltair,
and Southern Circle, Coimbatore, Madras Pres‘dency.

Minor products.—The bark of this tree yields a tan extract, and the
seed and oil, otherwise the minor products are unimportant.

CHAPTER IIL.

MINOR FOREST PRODUCTS.

Under this heading come all Minor Forest Products. These for con-
venience may be divided into two sections, (i) those exported from the
forest and used for manufacturing and other purposes ; (i) those utilized
in the forest or merely removed by right or privilege-holders to their
homes for their own use. Naturally some of the products come under
. both heads.

Under the former class may be mentioned cutch, myrabolams, fruits,
certain gums, mohwa flowers and seeds, colophony and turpentine, the
product of pine-resin, babul-bark for tanning, rubber, and lac. Asex-
amples of products coming ‘nto the second class may be mentioned
jungle roots, fibres used in making coarse ropes and twine, ed b'e seeds,
flowers and leaves used for dyeing, drugs extracted from various parts of
trees and shrubs, of which a few also come under the first class,
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leaves for plates, grass for thatching, litter, and a variety of simj
products, often of considerable loc : i ot 's¥mlh'“
products, oteen of al value to the inhabitants living in

The revenue realized by the sale of Minor Forest Pr i
including that given free, was Rs. 71,39,241, while fronf dllilic:ouitll ﬁp&
cattle were grazed either free or on payment of a small sum per h u:in
The revenue realized by the sale of grass and collected undle)r o,
fees stood for the same year at Rs. 22,13,199.

It will be readily understood that in this publication, the length f
which is limited, it is not possible to mention more than’ a few ﬁf ﬂ?
most import.ant Minor Products, chiefly those coming under the ﬁr:
category, giving some idea of their value and where they ma lf
procured. The classification adopted depends on classes of prod}:lct:

and not on natural orders.
L ]

grazing

1. FiBrEs AND FrLossEs.

Fibres and flosses play an important roll a i
products obtained from the fofests, a considf:aﬁ)glset r;h:meucamﬁn'mc
derived from some of them, such as from Munj-grass fibre s;sg
in basket, chair and rope-making and Bhabar or Sabai-grass sold for
p_aper-making ; again, bast-fibres are extensively used by the Depart;nent
timber contractors, and private persons in the preparation of ele hant’
drag ropes and for rafting purposes, while a large quantit of bast
and leaf-fibre obtained from a variety of forest trees and shnirbs suppl
the daily wants of the forest villagers and agricultural population Ty

Flosses are obtained from the seed of certain trees and yield.a fibr
known on the market as “ Kapok,” the right to collect which is eith :
sold or given free in different localities, while their uses are con;in:(i

to stuffing pillows, as they are generally of too short a fibre for textil
purposes. ne

(@) Fibres from Leaves.
The leaves of the Screw Pines, Pandanus s

brush-bristles, and sacking. The most import

the Screw Pines found in forests is probabl}? ;’aﬁamj? dofdﬁr:;:sn't o
a shrub forming dense thickets in the Sunderbans, so dense 1;:1nuii
that they are a considerable obstacle to tra,veilers or inspe : :
officers. A proposal has been put forward to use this fibre foerZI::f

pp., vield a
moderately fine fibre, used for making cordage, ﬁg’hing-netSSt;izlzi’ ?lf)l;?.v Fine



112 COMMERCIAL GUIDE TO THE

making, the forests being situated at no great distance from the
Calcutta market. The species is also found growing in the tidal creeks
of the Tenasserim, the Coromandal and West Coasts, and is also
common in the Andamans,

Enquiries.—Enquiries for the leaves yielding this fibre should be
made of the Conservator of Forests, Bengal, Darjeeling ; the Conservator
of Forests, Tenasserim Circle, Burma, Rangoon ; and the Deputy Conser-
vator of Forests, Andamans, Port Blair. _

From the leaves of the Sago Palm or Bastard Sago, Caryota urens, is
obtained the “ Kittal fibre ” of commerce. This palm is found growing
scattered in the moist forests of Assam, Chittagong, East Bengal, Orissa,
in the valleys of Thana, Kanara, Malabar and Tinnevelly, in Upper
Burma and Pegu, and also in the sub-Himalayan districts east of
Nepal. The fibre is of considerable value, being strong and of fair
length. Tt is used by fishermen in preparing their nets and fishing-
lines, for bristles of cloth, hair, and horse-brushes, in rope and cord-
making, for baskets, sacking, etc. It has also been proposed as a
possible paper-fibre. It is not exported to any great extent from India,
but in considerable quantity from the Malay Straits. Its price in the
English market is from 2d. to 8d. per lb., according to quality.

Enquiries—Enquiries as to the conditions under which this fibre
can be obtained should be made of the Conservator of Forests, Eastern
Bengal and Assam, Shillong; the Chief Conservator of Forests, Burma,
Maymyo ; the Conservator of Forests, Southern Circle, Madras, Coim-
batore; and the Conservator of Forests, Southern Circle, Bombay,
Belgaum,

There are several species of the well-known Agave plant yielding
Sisal fibre ; their interest, from a forest point of view, lies in the fact
that they are cultivated in many districts either in plantations or along
the edge of the Reserved Forests, for demarcation purposes, while the
fibre obtained from their leaves also yields a certain revenue. Agave
rigida, of which there are several varieties, has been cultivated in the
Central Provinces, the common Agave being the grey variety, Agave
lurida and Agave vivipara, and also a narrow-leafed variety, Agave
americana. Throughout the Deccan Agave species have been cultivated
in various localities, as for instance in the Nasik, Satara and Poona
fovests, and also in Madras and Burma, though by far the greater

percentage of “ Sisal ” fibre is obtained from cultivated lands, and not
from forests, '
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The price of Agave fibre in the London market varies between £12
and £40 per ton, the lower prices being those for native hand-prepared
varieties and the higher price that for best machine-prepared fibres.

Enguiries.—Enquiries for the fibre should be made of the Chief Con-
servator of Forests, Central Provinces, Nagpur, and the Conservators of
Forests in Bombay, Madras, Bengal and Burma.

Certain wild plantains or hananas occur in the forest and yield a Plantain
strong fibre. They arealso widely cultivated throughout British India, ™
Musa sapienium, the common plantain, is found in the hot, damp
forests of India, Musa superba on the Western Ghats, and Musa para-
disiaca is the red plantain of Bombay. These fibres are used in rope and
cordage making, for mats, and for preparing an inferior grade of paper.
From a forest point of view they are not important, not being sufficiently
plentiful and generally too sparsely scattered to make their collection
profitabfe.

The leaves of the Wild Date, Phaniz sylvestris, and the Palmyra Wild Date

Palm, Borassus flabellifer, have a certain commercial value and are 2t Palmyra

. . Pahns.
used for thatching purposes, while the leaves are collected for making

fans, hats and umbrellas, Thus in 1908-09 the forest revenue under
this head was Rs. 17,130 in Madras, Rs. 3,051 were obtained for thatch-
ing leaves (probably Palm leaves) in the Andamans, Rs. 1,055 were
realized for leaves, chiefly of these Palms, from the Southern Circle and
Rs. 1,132 for Palm leaves from the Northern Circle of Bombay.

Enquiries—Enquiries as to the sales of these leaves should be made
of the Conservators of Forests, Central Circle, Madras, Southern Circle,
Coimbatore, Northern Circle, Waltair, Madras Presidency ; the Deputy
Conservator of Forests, Andamans, Port Blair; and the Conservators
of Forests, Southern Circle, Belgaum, and Northern Circle, Bandra,
Bombay Presidency.

In the Bengal Presidency, especially in the Sunderbans, in Chitta- Gelpatta.
gong, Burma and the Andamans occurs a palm. Nipa fruticans, the leaf
of which yields a fibre which is made into mats, it being also use
for thatching. Tt is extensively exploited from the Sunderbans;
for instance in 1908-09, 151,060 tons were extracted, realizing
Rs. 73,763.

Enquiries.—Enquiries for Golpatta should be made of the Conserva-
tor of Forests, Bengal, Darjceling, and the Chief Conservator of
Forests, Burma, Maymavo.
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(b) Stem and Bast-Fibres.

A very large number of both trees and shrubs yield bast-fibres, some
coa'se, strong and only suitable for mak ng ropes, others fine, soft and silky,
more suitable for the preparation of strong thread and twine for fishing-
nets, lines, snares and traps.

Though a few of these fibres havea commercial value, the majority
are of local value only, and are removed free by right and privilege-
holders or are collected by the Department for preparing timber
drag-ropes and for rafting purposes. Thus, from a financial point of
view, they do not at present play an important part, though from an
economic point of view they are often nearly indispensable.

Trees belonging to the Order Sterculiace yield valuable fibres, the
most important of which is Sterculia willosa, a common tree throughout
India and Burma. It yields a coarse, strong whitish-pink fibre, of a
peculiar net-like appearance, stripping off the tree in broad long “flakes.
It is extensively used on the Malabar Coast, in Burma and Bengal for
prepar.ng elephant drag-harness, by natives for tying the rafters of their
houses, for ty.:ng bamboo and firewood-bundles, makirig bags and cattle
halters. The fibre is sufficiently strong and obtainable in sufficient
quantiti-s to bz worthy of the attention of the trade. Other trees of
this order, such as Sterculia urens, Sterculia fetida, and Sterculia colorata
also yield rope fibres but of a quality inferior to Sterculia villosa.

Helicteres Isora, also belonging to this Order, is ashrub found in the
drier forests of India and Burma and yields a strong light-brown
fibre, not so coarse as that of Sterculia spp. The bast, however, is
more difficult to separate from the bark, and therefore requires
longer soaking in water and to be more carefully retted before it can
be made into rope and twine. It is used for tying rice bundles in South
India, as cordage for sewing gunny-bags and making buliock nose-
ropes.

Enquiries.—Enquinies for the fibres of Sterculia villosa and Helicteres
Isora should be made of any of the Conservators of Forests in India or
Burma, asking them to give the names of local contractors who have
purchased trees among which these species are to be found.

Leguminosew  Lhe large Order of Leguminos:® contain many species yielding bast-

fibres, the most important of which are the Anjan tree (Hardwickia
bina‘a) found in the Central Provinces, Berars, Bombay (Central Circle)
and in the Kistna, Godavari, Anantapur, Cuddapah, Kurnool and
Bellary districts of the Madras Presidency. The fibre obtained from
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the branches is red-brown in colour, fairly strong and stripping off
in narrow bands. It is used for making ropes, but unless well prepared it
presents an untidy appearance. The large creepers, Spatholobus
Roxburghii, Bauhinia Vahlii and Calycopteris floribunda, commonly
found in most Indian forests and doing much damage to tree growth,
have the redeeming feature of yielding valuable strong rope-fibres
used locally by natives for tying faggots and for dome:tic purposes.
The stems of the latter are cut into strips 4 feet long, $ inch to 1 inch
broad and sinch thick, and after being soaked in water to make them
supple, they are woven into mats and baskets. The fibre of the former
is *‘ whitish-pink ’’ in colour and used extensively on the Malabar
Coast for tying rice-bundles, called *‘ mundis.”’

The other species of this Order yielding bast-fibres are Gugeinia dal-
bergioides, Acacia leucophlea, Bauhinia racemosa, Bombax malabaricum,
Butea frondosa, Millettia auricwlata, Dalbergia Sissoo, ete.

The most important fibre-yielding species of this Order are the Tiliacee.

Grewias, of which may be mentioned Grewie tilizfolia, G. vestita, G.
oppositifolia, G. levigata, and G. scabrophylla. They all produce coarse
yellow-brown strong fibres, especially Grewia tiliefolia and G. oppositi-
folia, used in rope-making and for domestic purposes. To this Order
also belongs Corchorus capsularis and Corchorus olitorius yielding the
jute of commerce.

This Order contains many fibre-yielding trees, not the least import- Urtienceze.

ant of which is Ficus Cunia, yielding a short though strong fibre of
yellow colour, which i8 made into ropes. Ficus religiosa and Ficus
bengalensis yield somewhat inferior fibres, used by wild tribes and by
others only in default of better species. :

Bahmeria nivea the ** Ramie >’ fibre and Cannabdis sativa, the Hem
fibre, both largely cultivated, yield comparatively fine white fibres,
extensively used in rope-making. Of other species may be mentioned
Bahmeria malabarica, Behmeria platyphylla, Behmeria macrophyll, all
yielding useful fibres, used for rope-making, and some for fishing-lines
and nets.

Trema orientalis, a shrub or small tree found in most forests of India,
yields a long light-b: own fibre stripping off the stem in narrow thin bands,
easily separated after being dried for some time, and used for making ropes
and twine on the West Coast, and ‘n the preparation of coarse cloth.

Antiaris toxicaria yields a peculiar coarse fibre of net-like appear-
ance, which strips off the trce in large sheets, so large indeed that by

12



Asclepiada- The well-known shrubs Calotropis gigantea and Calotropis procera very long, but soft and strong. The val.ue of Kapok varies from Rs. 8
com. belonging to this Order yield valuable fibres. They are found generally to Rs. 29 per maun(.l .of 80 Ibs., according to quality.
growing in dry tracts and on sandy river-beds in Rajputana, Sind, Enqumes.—Enqgmes fpt‘ Kapock should be mafie of any of t!le Con-
the Deccan, Central Provinces and Carnatic country. The stem yields servators of Forests in India and Burma, and especially of the Chief Con-
a fine white silky fibre, very strong, which does not perish in water, servator O_f Forests, Burma, Maymyo, and th.e Conservator of Forests,
used for making twine and string, extensively used in Sind for fishing- Eastern Circle, Eastern Bfﬂlg*’”l and As?fmm, Sh1lloRg. ) .
nets, and elsewhere for fishing-lines, bow-strings, nooses, traps, gins and Another species WhICh yields K%POCk 18 the Guneri tree, Cochlosper-
such like purposes. Itis a fibre that has not been as yet sufficiently Cochlospermum  gossypiun, a moderate-sized deciduous tree, found Pnm gossypi-
exploited. n fche Western Himalayas, at Iow' e‘levatxons, in Guzarat, Central
Another important fibre-yielding plant of this Order is Marsdenia India, th% Deccan and the Prome District in Burma. . o
tenacissima, found in the sub-Himalayan tract, from the Jumna to Calotrqus gigantea and Calotropis procera, both yield a Sll.ky %hmmg Calotropis
Nepal, extending to Chota Nagpur and the Behars, in Chittagong and ﬁbre‘ obta{ned froxp the seed. Both are sma!l bushes, occwrring in the ’i‘(l’;l;‘ﬁ::ldmg
Upper Burma, the fibre of which is used for preparing bow-strings by Punjab, Sind, Rajputana, the Gangetic plain, Central India, Central
the Sonthals (Gamble), being extremely strong. Provmfzes, the Dfac.can, parts of South. India and Burma ; generally
Various Other fibres yielded by shrubs or creepers and belonging to this order found in dry lf)C&lLtleS. The trade in this very usgful Hoss hag some-
g‘hhr:: bast-  are Dregea volubilis, Orthanthera viminea and Cryptolepis Buchanani, etc. what declined in the past, though the Imperial Institute experts think
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sewing up one end and side a whole bag can be made of one slab of
fibre.

Broussonetia papyrifera yields a fine wh'te fibre, used in the Shan States
of Burma for making a coarse paper.
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The best known species yielding floss is the Semul or Cotton-tree, Bombax
malabari-
um,

Bombax malabaricum, found scattered throughout the deciduous forests
of India and Burma, being especially common in parts of Eastern
Bengal and Assam and in Burma. The pod yields a silky cotton, not

that good quality Calotropis floss would fetch 4d. to bd. per Ib. in
the English market.

There are several other floss-producing trees, shrubs and climbers, Other floss.
such as Saliz daphnoides, a large shrub or small tree of the Proauelng

. N trees, shrabs
Western Himalayas, Populus ciliata, a deciduous tree of the Himalayas 8td elimbers,

Astrong red fibre, stripping off the tree in thin broad bands, is yielded
by Careya arborea, and used for cordage and tying carts and rafters.
Cordia Myza and Cordia Rothii, both yield bast-fibres used in rope-
making. Kydia calycina, a small tree of most Indian and Burman
forests, yields a strong fibre, used for elephant drag-ropes in North

Kanara. Thespesia populnea of the coast forests of India, Burma and
Chittagong gives a strong fibre, though only used locally. Moringa
pterygosperma, Albizzia odoratissima, Erythrina suberosa, Odina Wodsier,
Cerbzra Odollam, Anodendron paniculatum, Miliusa velutina, Smilax pro-
lifera, Berrya Ammonilla and a number of other trees and shrubs yield
fibres of a somewhat indifferent character, and are only used locally.

(¢} Flosses,

Several trees and shrubs found in the forests yield flosses known on
the market as ‘‘Kapoks’’ and used for upholstery work, such as stuffing
pillows and mattresses. Lately a German firm claims to have solved
the difficulty of making thread suitable for textile work from ° ‘Kapok’’;
this,"if true, should lead to the extensive cultivation of floss-yielding trees.

from Kashmir to Bhutan, found at elevations above 4,000 feet,
Beaumontia grandiflora, a gigantic climber of the Eastern Himalayas,
ascending to 4,000 feet, also found in Chittagong and Sylhet, Cryptolepis
Buchanani, a climbing shrub found in most forests of India, Zchmanthera
Wallichii, Holarrhena antidysenterica, Wrightia tomentosa, Nerium odorum
and others.

2. GRASSES OTHER THAN OIL-GRASSES.

(a) Fibre Grasses.

The two most important species of grasses yielding fibre useful for munj.grass,

paper-making, mats, cordage, chicks, basket-making and similar pur-
poses are the Munj-grass. Saccharum arundinacewm and Bhabar or Sabai
grass, Ischomum angustifolium.
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Munj is a reed-like grass with a yellow, long, straight stem, found on
the bank of rivers and tanks and in low-lying localities. It occurs in the
plains of India and in the lower hills, the culms being extensively used
for mat-making, baskets, chicks, thatching purposes, stools, chairs and
screens. The sheath yields a fibre used in preparing ropes and
cordage.

As a single example of outturn it may be stated that in the Punjab
forests in 1908-09, Munj and Sara (Saccharum procerum) were sold over
some 170,000 acres for Rs. 6,317, besides which permits were issued for
the removal of this product, amounting to Rs. 90.

Enquiries—Enquiries for this grass should be made of any of the
Congervators of Forests in India proper.

Bhabar grass is extremely fibrous and strong, retaining its green
colour for a considerable time after being cut. It occurs in great
quantities in Bengal, Chota Nagpur, the Nepal Terai, patts of the
Central Provinces and Central India, in the United Provinces, in Raj-
putana, the Punjab, extending into Afghanistan, generally growing
on the warmer slopes and on steep hill-sides. Its chief use is for paper-
making, though it is also used in the preparation of coarse ropes and
cordage. As a paper-pulp material it may be said to hold, at present,
the first place in India, as up to 50,000 tons of the grass finds its way an-
nually to the Indian paper-mills. The principal localities supplying the
grass to paper-mills are Bengal, the United Provinces, Central Provinces,
and the Nepal Terai. As an illustration of outturn it may be stated that
in 1908-09 the Bengal forests turned out 3,294 tons of this grass, valued
at Rs. 24,094 in the forest.

Enquiries—Enquiries for Bhabar grass should be directed to -the
Chief Conservator of Forests, Central Provinces, Nagpur ; the Conserva-
tor of Forests, Bengal, Darjeeling ; the Conservators of Forests, Hastern
and Western Circles, United Provinces, Naini Tal; and to the Conserva-
tor of Forests, Punjab, Lahore.

(b) Thatching Grasses.

A great variety of thatching grasses are found in the forest,
amongst which may be mentioned Andropogon contortus (the spear-
grass), Imperata arundinicea, Saccharum Narenga, and many others.
To illustrate some of the localities from which thatching grasses are at
present exploited. it may be stated that in 1908-09, 3,213 tons were ex-
ploited from the Reserved and Protected Forests of Bengal ; 1,788,101
bundies, 264,850 cubic feet, and 305,984 tons, valued at Rs. 30,877,
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from the Reserved and Unclassed State Forests in Eastern Bengal and
Assam ; 17,840 tons, valued at Rs. 12,5621, from the Southern Circle, Cen-
tral Provinces, while 919 tons, valued at Rs. 3,076, were removed by Gov-
ernment agency and a large quantity, valued at Rs. 19,821, by purchasers
in Madras. There was also a large sale in other provinces, but the ap-
proximate figures are not available.

Enquiries.—Enquiries for thatching grasses should in all cases be
made to the Conservators of Forests, or local Forest Officers through-
out India.

(¢) Grazing and Fodder Grasses.

The amount of fodder-grass available for cattle from State Forests Grezing.

is enormous, and often in times of scarcity the forests are practically the
only localities where grass is obtainable.

In 1907-08, 10} million horned cattle and 43 millions of browsers were
afforded grazing in State Forests, the amount realized being about 40
lakhs of rupees.

The largest grass centres are the Central Provinces, and especially Fodder
the Berars, Nimar and Betul, the Central Circle of the Bombay Presi- 8rasses.

dency and the three Circles of Madras. Other Provinces also supply
large quantities of fodder but to a lesser extent than the above named
localities.

To illustrate the estimated value of grass fodder either sold or given
free from all classes of forests, the following figures have been taken from
various Administration Reports for the year 1908-09 :—

Value of
Locality fodde? sold

or given

free.

Two Circles of the Central Provinces . . . . . . 88,189

Berar Circle . . . . . . . . . . 1,67,202

Nimar and Betul . . . . . . . . . 14,932
Punjab . | 2,49,246*

Bengal ! 4,335
United Provinces . . . . . . . .1 2,05,802%
Madras . . . . . . . . . . . 7,03,921*
Bombay . . . . . . . . . . . ' 4,45,786%

Ajmer-Merwara . . . . . . . . . 9,13C

* Includes grazing fecs.



Khas-khas.

Korai.

Reeds.

Rosha grass-
vil.

120 COMMERCIAL GUIDE TO THE

(d) Other Fibrous Products.

. Vetiveria zizanioides, yielding the khas-khas roots of commerce,
is_found throughout India, generally g‘rﬂowing on the edge of tanks and
streams. The roots are used in preparing khas-khas tatties, the
stems being used for thatching and preparing an inferior grade of
paper.

Cyperus tegetum (Korai), a sedge, found in most parts of India, the
culms of which are used for mat-making. It is sold annually by
the Forest Department in the Madras Presidency.

. Enquiries—Enquiries lor Korai should be made of the Conservators
of F orests, Southern Circle, Coimbatore, and Northern Circle, Waltair.

Various species of reeds are sold annually in different parts of India
by the Forest Department. For instance ¢ Sur’’ reeds (Phragmites spp.)
are sold annually in Sind, the contracts for 1908-09 were given for Rs.
1,830 in Sukkar, Rs. 1,132 in Naushahra, and for Rs. 665 in the Jarrack
Division.

In Eastein Bengal and Assam annual contracts are given and free
grants made for cutting reeds, the amount extractedcfrom Reserved
and Unclassed State Forests during 1908-09 being 2,499,934 bundles
valued at Rs. 75,496, and 320 tons, valucd at Rs. 279. ’ ’

Enguiries—Enquiries forreeds should be made of the Conservator of

Forests, Eastern Bengal and Assam, Shillong ; and of the Conservator
of Forests, Sind, Hyderabad.

3. DisriLLarion Propuets.

- RO TR :

1 The various distillation products obtained from the wood, fruit,
eaves, 1fmd grasses growmng in the forests comprise such products
as cutch, wood-oils, charcoal, grass-oils, and extracts such as camphor,

Mohwa-liquor, cmnamon‘-oils, etc., some of which yield considerable
revenue to the State, being in much demand.

{a) Grass-Oils.

Tl?e'most important oil-grasses are the *¢ Rosha ’
Martini, and the ** Lemon’’
perfumed oils.

> grass, Cymbopogon
grass, Cyndopogon citratus, both yielding

VmRosIll\eIL-gra:ss, Cymbopogon Martin, oceurs chiefly in the Central Pro-
Occﬁ(;s, imar, Berars, and the Khandesh Satpuras of Bombay. Its
rence 18 generally local, but where present it forms a dense under-
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growth in the forests. Several varieties of this grass are to be found,
the two most important bearing the vernacular names _of ‘‘ Motia *’
and *¢ Sofia.”’, The distillation of the oil is usually left to contractors;
sometimes it is carried out by villagers, chiefly in the Betul, Hoshanga-
bad, Mandla, Seoni, Nimar and Ellichpur districts of the Central Pro-
vinces and Berar, and in the North and West Divisions of Khandesh,
in the Central Circle of Bombay.

The oil finds its way in large quantities to Bombay for export to
Europe. Watt states that scme 50,000 Ibs. are exported annually. The
oil fetches 6 to 9 shillings per 1b., according to quality.

Outturn.—The grass is sold to contractors by the Forest Depart-
ment, the sales generally taking place in July and August. The amount
of oil extracted from grass grown inside the forests is not known. To
illustrate rates paid for contracts to extract the oil, the following
figures have been taken from Administration Reports :—in 1908-09,
in the Central Provinces, Northern Ciicle, Rs. 312;in the Berars
Rs. 9,214; Nimar and Betul Rs. 7,395, and Khandesh Rs. 5,057.

Enquiries.—Enquiries regarding the supply and purchase of Rosha-
grass should be made of the Conservator of Forests, Northern Circle,
Central Provinces, Jubbulpore ; the Conservator of Forests, Berar Circle,
Amraoti; and of the Conservator of Forests, Central Circle, Bombay
Presidency, Poona.

This grass occurs chiefly in South India, and produces what is Lemon-grass

known on the market as ** Travancore Lemon grass-oil,”” used in per- o
fumery work, such as scenting soap. There appears to be some
doubt, from a botanical point of view, as to which plant yields this
oil, it generally being supposed to be obtained from Cymbopogon citratus,
while Cymbopogon flexuosus yields the ‘* Malabar or Cochin oil.””  Watt
gives the price of this oil in 1904 as9s. 6d. perlb. No data are
available from the records as to its sale by the Forest Department
though Cochin State exported 4,533 cases In 1907, the value being given
as low as 3 annas per oz.

In Travancore it sells at Rs. 10 per bottle containing 36 oz., and the
value of the quantity exported is put at Rs. 50,000.

In the English market the quotations in June 1910 were 23d. to 3d.

per oz.
(b) Wood-Oils.

By distillation certain woods yield wood-oils (as distinct from exuded
products). The most impertant, fiom a commercial point of view, are
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Sandal-wood oil and Agar oil, while the Deodar, Teak and certain Pines
yield tarry substances of economic value, especially the first named.

Though Sandal-wood is found chiefly in Mysore and to a smaller
extent in the south of British India, the extraction of the oil is carried
on outside thes> producing areas, to a very large extent in Oudh.

The great Sandal-producing areas are North Coimbatore, North and
Spl}th Arcot, North and South Salem, Cuddapah. Bellary, and the Nil-
giri districts of Madras, Nasik, Dharwar, Nagar, Belgaum, Bijapur and
South Kanara districts of Bombay and the Mysore, Coorg and Kolhapur
States. For prices and outturn of Sandal-wood  see pages 89 and 90.

Enquiries —Enquiries for Sandal-wood should be made of the Con-
servators of Forests, Southern Circle, Belgaum and Central Circle, Poona,
Bombay Presidency ; the Conservators of Forests, Southern Circle, Coim-
batore, Central Circle, Madras, and Northern Circle, Waltair, Madras
Presidency ; and the Chief Forest Officers of Mysore and Coorg.

Agar-agar oil is obtained from the wood of Adquilaria Agallocha,
the °“Eagle’” or ‘“Agar” tree of Bhutan, Assam, Khasia Hills,
Eastern Bengal and parts of Burma. Only very small portions of
the tree are found to yield the highly resinous wood, containing
the aromatic juice from which the drug is obtained. The oil extracted
from the wood is known as ‘‘ Agar-attar,’”’ and is used as a scent.
The portions impregnated with this oleo-resin are burnt as incense.

Outturn and pric:s.—The wood is sold annually by the Forest Depart-
ment in Bastern Bengal and Assam on permits and also on contract.
Thus in 1908-09, 22 basket loads were sold on permits for Rs. 32,
purchasers bought 149 cwts. for Rs. 1,241, and leases to exploit the wood
were given to a value of Rs, 2,241,

Enquiries.—Enquiries for Agar-wood should be made of the Conser-
vators of Forests, Eastern and Western Circles, Eastern Bengal and
Assam, Shillong.

Cedrus Deodara, from which is obtained a black oil, smelling strongly
of tar, is used in skin diseases, for fly-bites, and in cases of rheu-
matism. Looking to the enormous waste occurring in the conversion
of Deodar sleepers and also to the richness of this tar-oil, there would
appear to be an opening for the preparation of this ol on commer-
cial lines. Teak yields a tar-oil, but it isonly prepared locally, while
Chir and Kail tar are prepared in the same way as Deodar oil. They

are genferally procurable in the Bazaar, especially in those adjacent to
forests in which the species are found.
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(c) Miscellancous Products of Distillation.

Probably the most important minor products extracted from f‘utfh
ath,

the State Forests are Cutch and Xath, which are obtained by
boiling Acacia Catechu chips, their uses being too well known to
1equire description. The tree is found in deciduous forests throughout
India and Burma, the chief Cutch-producing localities being the Thara-
waddy, Minbu, Yaw, and Pyinmana Divisions of the Pegu Circle in
Burma ; the Kumaun, Gonda, Pilibhit and Bahraich Divisions of the
United Provinces ; the South Kanara Division of Madras, where Cutch
is prepared departmentally ; and to a lesser extent Bengal, Assam, the
Central Provinces and Southern Circle of Bombay.

In some localities the right to prepare Cutch and Kath is farmed out
annually ; in others this produce is prepared departmentally and sold in
the large centres of consumption.

‘Qutturn and prices.—To illustrate the approximate outturn and
prices at which contracts are given, or the product is sold in various
parts of India and Burma, the following figures have been taken from
the Administration Reports of 1908-09 :—

Locality. ‘ Outturn. Value.

l
, R
Tons. 1 Rs.

Burma, chiefly from the Pegu Circle . 3,669 i 91,056
United Provinces, chiefly from Kumaun, 2,608 ’ 10,132

Gonda, Pilibhit and Bahraich Divi- | \

sions. X
Madras, South Kanara Division. . . 21 12,237
Central Provinces . . - Not known. \ 1,680
Bengrl . . . . . 21 ! 1,600
Bombay . . . . . . Not known. . 2,781

i )

Prices—A noticeable feature of the above figures is the high price
obtained for the Cutch, carefully prepared by departmental agency at
Wandse in the South Kanara Division of the Madras Presidency, which
Cutch sells for Rs 600 per ton. In Cawnpore the ruling prices for Kath
are from Rs. 15 to Rs. 20 per maund of 82 1bs., and in Lucknow Rs. 25
per maund is the price given for the best qualities. In Bundelkhand
the price given is from Rs. 15 to Rs. 20 per maund of 32 lbs.; in
Sambalpur Rs. 10 per maund of 82 Ibs., while in Buima it sells, at
Bhamo, from Rs. 24 to Rs. 30 per ewt, and in Prome for Rs. 30 per cwt.

and
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Enquiries.—Enquiries as to the Cutch contracts or sales of the pro-
ducts, when it is prepared departmentally, should be made of the Con-
servator of Forests, Pegu Circle, Burma, Rangoon ; the Conservator of
Forests, Eastern Circle, United Provinces, Naini Ta!; the (onservator of
Forests, Southern Circle, Madras, Coimbatore ; the Conservator of Forests,
Bengal, Darjeeling ; the Conservator of Forests, Southern Circle, Bom-
bay, Belgaum ; and of the Chief Conservator of Forests, Central Pro-
vinces, Nagpur,

Charcoal is manufactured all over India and Buima from a great
variety of woods, different specics being used according to the use for
which the charcoal is intended.

The work of preparing charcoal is generally carried out by a contrac-
to: or by persons having either the right or privilege to do so. The
manufacture of charcoal is generally a local trade, so that a detailed de-
scription of the various methods of preparing the same and the po.s‘sible
outturn are not here given. Any further reference as to outturn
and contracts should be made to local Forest Officers. For informa-
tion as to the various methods of preparing charcoal, Troup’s Forest
Utilization, pages 210 to 221, may be consulted.

The world’s supply of camphor chiefly comes from Formosa, Japan
and China, and recently attempts have been made to cultivate the
camphor tree in Ceylon and in Indian and Burman forests, though at
present on no large scale.

Cinnamomum Camphora, the true camphor tiee, is being cultivated
with success in the more temperate paits of Burma. for instance it is
stated to be doing well in the Upper Chindwin, Myitkyina and Bhamo
districts.

There are, however, certain camphor-yielding trees found growing
uaturally in the State Forests ; amongst others may be mentioned Blu-
mea balsamifera, found in the Shan State of Burma, from the leaves of
which the Shans prepare a camphor.

In No:th and South Kanara and Malabar cinnamon-oil is prepared
to a lim'ted « xtent from the leaves of Cinnamomun zeylanicum and used
by Arabs in flavouring curry. In South Canara, at Kundapur, this oil
sells for Rs. 2 per Ib.  Cinnamomum Tamala is found in the Himalayas
from the Sutlej to Bhutan, from the leaves of which an oil is distilled
used in flavour ng sweets and in confectionery.

The corolla of the Mohwa flower, Bassia latifolia, is distilled, gene-
rally under Government supervision to obtain the well-known
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Mohwa liquor. The prepaiation of this liquor only concerns the
Forest Department indirectly, as the corollas are nearly always collec-
ted free by privilege and right-holders, who either sell them to the Gov-
ernment distilleries or utilise them as food. To facilitate the collection
the villagers not infrequently burn the ground under the trees and so set
fire to the State Forests.

4. O1L-SEEDS.

A very large number of forest trees bear seeds yielding oil, some
of which are already of commercial importance. and others, owing
to the richness and quality of the oil they yield, deserve the further atten-
tion of the commercial community.

Outturn—It is here only possible to mention a few of the most im-
portant oil-yielding seeds about which information as to outturn
and prices i3 available. So as to give enquirers an idea of the localities,
approximate outturn and possible uses of the various seeds, it will be
convenient to tabulate the information as follows :—

Name of tree from I Localities where Approximate Approximate rates

which the seed is the species oc- quantity avail- of collection, exclud- Uses.
obtained. | curs, able, ing royalty.
: . S
TNITED PROV IN- Cwt, Per cwt,
CES, Rs.a. p.

Bassia latifoa, 1. Gorakhpur 33 1 8 5 " The oil known as
(Mohiwa.} Division. Mohwa  butter is
) 2. Kheri Diva. 55 Very cxpensive. used all over India

3. Bahraich 1,400 Re.1toRs. 2 for adulterating
Divn. ghes ; itisalso very

Rs. a. p. extensively caten.
4. Kumaun Divr. 1268 700 It is used largely for
5. Gonda Divn. 50 114 0 soap-making. Con-

siderable quantities

of the seed are ex-

CENTRAL PRO- ported to Europe
VINCES. for preparing oil-
- cake. Watt states

i Narsi , 240 1.6 0 that the exports
Ditte . Ty mehir stand &t 500,000
2. Balaghat Divn, 700 313 0 cwt,, and further
2,98, Chanda Divn, 535 4 30 says that appa-
3. N. Chaunda 3,576 212 0 rently the only
Divn. 215 0 limit to the uses of
5. Nagpur War- 350 {373 0 the oil is the want
dha Divn. of enterprise in ex-
6. Chindwara 7,000 414 0O tending the  pro-

Divn. duction.
7. Bhandara 350 4 9 0 The price of Bassia
Divn. butter in the Cal-
&, Buldana Divn. 4,000 *8 12 0 citta market is at
q. Betul Divn. . 600 210 present about Rs.
10, Akola Divn, 140 1 60 7-8 to Rs. 8 per
11. Raipur Diva. 1.600 212 0 maund of §2 ihs, .
12. Melghint Divan, 180 2 00 * A very high esti-

13. Damoh Divn. 360 411 0 mate,
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Name of tree {rom
which the seed is
obtained.

Bassig
(Moh wa.)

Ditto

latifolia

Bassia butyracea .

Schieichera
{Kosum.)

Ditto

Ditto

trijuga,

Localities where ~ Approximate
the species oc-
curs. ‘ able,
BOMBAY.
Cwt.

Central Circle . -~ The seed is col-
lected depart-
mentally in the
Central Circle ;
406,086 1lbg, or
4,310 cwt. wero
collected in 1908-

Northern Circle The South
Thana District
could yield
98,000 1bs, of
seed per an-
pum, or 875 cwt,

UNITED  PRo- | 70 Cwt,

VINCES,
1. Kumaun Divn, 120
2, Kheri " 50
'3, Gonda ,, | 10
CENTRAL PRO-
VINCES,
1. Balaghat 140
Divn. ' i
2. Raipur Divn, 1,000 :
3. N, Chanda 70
Divn,
l
4, 8, Mandla, 130
| Divn,
! 5. Betul Divn, - 40
i | |
| '
| :
; BorMa, | \

"1, Prome Divn, Quantity not
! known, i

2. Pyinmana 1,000 baskets , -

Divn. .
. Cwt. |
I3 Toungoo Divn, 120
: 4. S8hwegyin Divn ‘ 700 |

' I
i

Approximate rates

quantity avail- of collection, exclud-

ing royatty.

Per cwt,
Re. a. p.

The value of the
amount collected

was Rs, 26,000 or
Rs, 6 per cwt,

Rs. 5 to Rs.7 per
cwt, Sold in the
bazar for Rs, 7
to Rs, 8 per maund
of 82 1bs,

8 3 0
Expensive.

Rs. a.p.
210

4 3 0
Price not known,

Rs.a. p.
4 0 0

Rs. 10 per 80 1bs,

Per basket.
Re a. p.

0 8 0

Per cwt,
Rs.a. p.

10 0 0
12 8 0

Used for similar pur-
pose to that of
Mohwa butter.

A yellow oil Is ob-

tained from this
seed, which has re-
cently been tested
for soap-making by
alarge firm in India
and pronounced as
most suitable for
the purpose, after
having been recti-
fied.

It is also a usecful
hair-oil, said to be
the basis of Macassar
hair-oil.

The seed sells at
about Ra. 22 per
ewt.in the Caleutta
market.

Name of tree from Localities where
witich the seed 8 the species oc-
obta ned. curs.

EASTERN BENGAL
AND ASSAM,
Mesua ferrea Eastern Circle
«The Iron-wood
tree)

BURMaA.
hitto . 1. Mandalay
Divn,

2, 8, Tenasserim
Divn,

Andamans

CENTRAL Pro-
VINCES.
Pongamsc. glahra 1. N, Chanda
Divn.
2. Buldana Divn.

MADRAS.

bitto . . 1. N, Malabar
Divn.
2. N. Arcot Divn.
3. N, Coimba-
tore Divn,

BURMA,

Celustrics paniculata 1, Mandalay
Divn.

2. Ruby Mines
Divn.

CESNTRAL PRro-
VINCES.

Ditto . 1. Hoshangabad
Divn.

2. Natsinghpur
Divo.

3,Jubbalpur Divo.
4. Balaghat Divu.

5, N. Chands

Divo.
6. S, Chanda
Divn.

7. Akola Divn.
&, Mandla Divn.
9. BetulDiva. .
10. Damoh Diva.

UNITED PRO-
VINCES,

Ditto . . 1.Kumaun Divn.

2. Gorakhpur
Divn.

Approximate Approximate rates
quantity avail- of collection, exclud-
able. ing royaity.
14—18 tons . Rs 7 per md. of

82 lbs. on sta-
tion, exclusive of
royalty.

Per basket.

s.a p
100 baskets . 1 3 0
Per cwt

Rs a p

8 cwt 20 0 0

Not known, but
a fair supply.

Not known.

Rs. a
0 2 70
1,000 812 0
20 2 8 ¢
200 2 80
360 1 80
Per basket,
Rs a. p.
500 baskets 189
Per ewt.
Cwt. Re. a. p.
1 4 8 0
2 ¢+ 3 0
2 410 0
2 700
17 8 0 ¢
70 5 4 O
20 Not known.
Rs. a. ».
14 170
80 3 9 0
2 2 2 0
10 614 0
7 4 3
5 2 12

The kernels yield as

much as 70 per cent.
of very rich red-
brown clear some-
what perfumed ofl,
which  might be
used for confection-
ery. The oll is used
medicinally as an
embrocation and for
applying to sores,

The seed yields a
yellow-brown oil
used for burning. It
is also said to have
marked antiseptic
properties, The oil
sclls in Calcutta at
about Rs, 11 per
cwt.,

The seed yields a
deep orange-col-
oured oil, used
medicinally for
external applica-
tion. By destruc-
tive distillation
and when  mixed
with benzoin, cloves
and mace, the Oleum
Nigrum of pharmacy
is obtained.
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Name of tree from  Localities where Approximate lApprnximntc rates

which the seed is the species oc- . quantity avail-  of collection, exclud- Uses,

obtained. curs, able. ing royslty.
' f Cwt, : Rs. a. p.

Prunus ehurnea . Baluchistan . 6,000 Itg, "Rs. 2 per maund  The oil obtained from

available. of 8O |hLs. on the seed resembles

Mangi or Khanae  that of almond oil,

I ostations, N. W, The kernels vield

T Railwav, exclusive 11 per cent. of oil,

of tovalty, Freight
to Karachi Re, 125

per ewt,
Boxnay.
. . Rs. 14 per eowt. at
Dinspyros montana  Southern Circle. 346 ©oa port on the
West Coast sneh
as Karwar,

The above are only a few of the oil-seeds obtained from forest trees ;
of others may be mentioned Shorea robusta, vielding Sal butter; Juglans
reqia, the Walnut tree, from which walnut oil is obtained : C'alophyllum
Inophyllum seed, the oil from the seeds of which is used for burning
and mixed with Vateriu indica resin for anlking boats; Anacardium
occid'entale seed, the oil of which mixed with charred coir s used as
varnish; the pericarp of Semecarpus Anacardium vields a powerful
astringent, used in marking ink ; Prinsepia utilis seed, extensively used
for cooking, Vateria indicasced yields pinev-tallow, or vegetable butter;
Mimusops  Elengi, Melin indica, Bowhax malabaricum and Buchanania
latifolia oils are used for burning. The wax round the seed of Sapium
sebiferum yields Chinese tallow, used for making candles, while Jatropha
Curcas seed oil is used medicinally and for burning.

.Enquiries.—lt must be understood that the figures given above for
prices and possible yie!d are only estimates, and that the Divirgional
Officers are in no way bound down to the rates and prices given ; the
figures are simply meant as a guide to possible enquireis.  The enquiries
for seed should be made either of the Conservators or the Divisional Forest
Qﬂicers, according to the respective Divisions enumerated n the
list. As the seed in most cases is not collected departmentally, it would
be well for enquir. rs, when addressing the local officers, to request them
to name reliable contractors who would carrv out the work of collecting
the seed and possibly express the oil locally if called upon to do so.
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5. Taxs axp Dyes.

(@) Tan-Barks.

A large number of forest trees yield tan-barks, some of them Acacta ara-
_ blca bark,

of great value, others though containing the necessary tanning pro
perties also contain colouring matter, which is objected to by tanners.
There exists at present no tan-extract factory n India using barks as
raw material, though a Government Factory has been established at
Rangoon in Burma for preparing extracts from such barks as that of
Rhizophora mucronata. The difficulty lies in removing the objectionable
dyes from the bark, which, it 1s hoped, will be overcome after the experi-
ments now being prosecuted in this direction are completed.

The most important bark now used by tanners, especially in Northern
India, s Babul bark, obtained from the Babul tree, Acacia arabica.
The tree is found in forests, in waste and cultivated lands. The chief
Babul areas are in Sind, in the Hyderabad Juruck, Naushahra and
Sukkur Divisions. the total area being computed at 172,000 acres; in
the Berars it is found extensively in the Amraoti, Akola and Buldana
Divisions, where 14,600 acres of Babul forest occur; in the United
Provinces it is found chieflv scattered all over the waste and cultivated
lands in considerable quantities. and the same is the case in Guzarat.
In Bombay, 45,000 acres are under Babul, chiefly in the East Khandesh,
Ahmednagar, Sholapur. Poona and Nasik Districts.

The bark is gencrallv obtained from felled trees, so that a large supply
is obtainable from the Government forests in the above-mentioned areas,
where regulated fellings take place annually. Tt has been found that
stripping standing trees is not advisable, as the wounds so caused heal but
slowly, or not at all.

There is a difference of opinion as to whether bark from old or young
trees is best for tanning purposes.  English tanners appear to favour bark
from young trees. whereas native tanuers maintgin that bark from old
trees contain a greater percentage of catechu tannin. .

Outturn and prices—It is stated that Cawnpore tanneries alone con-
sume 500.000 maunds of bark annually, but that the local supply is fast
declining. and that they now have to import it from considerable dis-
tances, and go as far afield as 150 miles to obtain their supplies.

As regards outturn of bark from the various Babul areas, the figures
available besides being only to hand for a few localities, must necessarily
be approximate only. as the vield varies from year to year. In Poona

K
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1t s estimated that 357 tons are available annually, of which 3ths
come from forests and Ith from ‘“ Malki lands,”” its value being
Re. 1-2-0 per maund of 80 Ibs. From Hvderabad, Sind, the outturn is
about 2,054 tons, valued at Rs. 80 per 100 maunds. In other localities
the amount of bark available is not known, but it must be considerable
a8 may be gathered from the following table showing the areas under
Babul forest :—

Circle. Division. } Area in acres,
BoMeay, ‘
‘ East Khandesh . . . ' 220
) Nasik. . . . ‘ 1,910
Central Cir ) ; t v
al Circle Ahmednagar and Sholapur . £3,862
Poona . . . L 12,153
Satara . . . . 0923
. 45008
Sukkur . . . . 1,000
R Naushahra 644
- { D
m Hyderabad . . L 90,00
( Jarruck . . . L 80,000
CENTRAL PROVINCES, : 171,644
5 Amraoti . . . R 7068
Rerars Buldana ., . | 3467
( Akola ., . R R 4,067
1
C1602

i

The prlcgz)s vary in different localities from 10 annas to Re. 1-4 per
maund of 82 lbs. In Cawnpore the ruling prices at present are from

13 to 14 annas per maund. Watt states that the bark fetches from 8
annas to Rs. 2-4 per 100 Ibs.

Enquiries.— iries regardi
o a .f E‘nqulrus regarding Babul bark should be made of the
éonservatnr of Fo ests, Berar Circle, Central Provinces, Amraoti; the
onge ‘entr I

Ck wervator of Forests, Fcntlal Circle, Bombay, Poona; and the Deputy
bonservat(;)r oleorlcsts in charge, Nind Circle, Hvderabad. It must
e remembered, when i » ('onserv s i s 1

. addressing the Conservators in this connection.
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that Babul trees are generallv sold standing to contractors, so that
enquiries should be made as to the names of the contractors exploiting the
annual felling arcas. and as to dates fixed for the sa'e of these contracts.

A bark of nearlv equal importance to Babul s that obtained from
a shrub called Cassia auriculata. vielding the Tarwar bark ; indeed in
Southern India tanners prefer this bark to that of Babul, while the
Cawnpore tanners state that the tannin from this bark penetrates the
hides quicker than that of other barks, though it cannot well be used
alone in tanning hides.

The shrub is found in Southern India, extending northwards to Raj-
putana ; it is also found in the Shan hills of Buima. and has been culti-
vated to a small extent at Cawnpore by one of the large tan factories. In
the latter connection it mayv be stated that its cultivation presents no
difficulties, voung plantations only wanting weeding. Tt yields in the 2nd
and 3rd vear if irrigated. and in the 4th and 5th if not irrigated.

Outturn and prices.—The outturn in Southern India is very consider-
able, it being a common shrub in parts of the Dharwar and Bijapur dis-
tricts of the Southern Circle, Bombav, and common in the drier parte of
Madras. For inctance in the Southern Cirele, the Tarwar farm, which is
put up to auction annually, realized Rs. 2.135 in 1907-08, while in Mad-
ras Cassia auriculata together with Ventdayo madraspatana and other
barks and fibres realized Rs. 1,58, 732 in 1908-09.  In Cawnpore the bark
fetches from Re. 1-8 to Rs. 2-1 per maund of 82 Ibs.

Enquiries.—Enquiries for Tarwar bark, and the sales of the same,
should be addressed to the Conservator of Forests, Southern Circle,
Bombay, Belgaum, and to the Conservators of Forests, Southern Circle,
Coimbatore, Northern Cirele, Waltair, and Central Circle, Madras, Mcdras
Presidency.

Cassia anri-
culata tark,

Sunari barlk: obtained from Cassia Fistula has not so good a reputa- Cassia Fis-

tion for tanning as that of Cassie auriculata, though also extensively
used for the purpose.

The tree has a very wide distribution. Leing found all over India,
Burma and Ceylon, and commonly known as the Indian laburnum,  The
bark is used in South India and also at Cawnpore for tanning. Gamble
states that in South India the exploitation of this bark has in cases led
to considerable damage to th - forests.

Outturn and prices—The right to collect th bark is sold annually by
the Forest Department. Though the records to hand in this connection
are scanty, in Bengal it is stated. in the Administration Report for
1908-09, that 138 tons were sold for Rs. 855.

K 2

tula bark,
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Other tan
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Enquiries.—Enquiries as to the sale and disposal of Sunari contracts
should be made of the Conservator of Forests, Bengal, Darjeeling, and
of any other Conservator in India and Burma.

Certain Mangroves (Rhzuphora spp.) yield barks rich in tannin;
the dye matter is, however, held by tanners to be excessive. To
overcome this difficulty experiments are now being carried out
at the Government Rangoon Tan Extract Factory. The most important
species of this order yielding tans are Rhizophora mucronata, a small
evergreen tree of the tidal crecks of India, Burma, Arakan and the
Andamans, Ceriops Candolleana and Ceriops Roxburghiana, small
evergreen trees of the Sunderbans and tidal creeks of India, Burma
and the Andamans,

Outturn and yield.—The bark of the Mangrove is exported to Rangoon
from the Tenasserim Circle and used for tanning purposes. The possible
outturn is not known; however it may be stated that the revenue from
the sale of this and other barks in the South Tenasserim Division in
1908-09 was Rs. 5,485 and from the Andamans 59,655 Ibs. were exploited
and sold at Rs. 420.

Enguiries.—Enquiries fo. these barks should be made of the Conserva-
tor of Forests, Tenasserim and Pegu Cireles, Burma, Rangoon ; the
Conservator of Forests, Bengal, Darjecling ; and of the Deputy Conser-
vator of Forests, Andamans, Port Blair.

A variety of other trees yield tan barks, such as Terminalia
tomentosa  (Sain), Avicennia officinalis (White Mangrove), Shorea
robusta  (Sal), Lagerstromia parviflora. Garuga pinnata, Casuaring
equisetifolia, Odina Wodier, Acacia Swma, Acacia leucophlea, Bauhinia

purpurea, Rhus mysorensis, Tamariz articulata, Eugenia Jumboluna,
Cesalpin‘a sepiaria, and many others.

(b) Tan Leares.

Certain leaves are commonly employed for tanning hides, though
their use is local and they are used only by native tanners. Those most
commonly in use are the leaves of the Dhaura tree, Anogeissus latifolia,
of the Emblic Myrabolam, Plyllanthus Ewmblica, and those of Lawsonia
alba, a bush yielding both a tan and red dye.

(¢) Tan Fruis.
Of equal importance to the tan barks and yielding greater revenue
to the Department are certain fruits

' ; largely used for tanning purposcs
and preparing tan-extracts,
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The most important tan fruits are those obtained from the Hirda
or Harra tree, Terminalia Chebula, known on the market as Chebulic
myrabolams. The tree occurs in Madras, Bombay, the Central Pro-
vinces, Bengal and Northern India, as also In .Burma. 'Ijh.e chief
supplies are obtained from the three first mentioned localities. In
the Central Provinces, the Mandla, Balaghat, Raipur and Jubbulpore
Divisions export large quantities of myrabolams; in Bombay this
species is chiefly found in the Thana, Nasik, Nagar, Khapdesh,
Poona, Belgaum, Satara, and Surat districts, and in Madras in the
drier localities, Bimlipatam being a large exporting centre.

Myrabolams are used in India for tanning, and are also largely ex- Myeabolams.

ported to Europe for the same purpose. Up to the present the exports
have chiefly been made in the shape of the dried fruit, though a factory for
preparing the extract exists at Raneegunge, wh.icll turns out and exports
about 1,000 tons annually. The cost of exporting the fruis in the crude
state 18 éhormous, and there should be a further opening for the prepara-
tion of this tan extract ; the only obstacle to such an industry appears
to be a certain prejudice against extracts on the part of English tanners,
due to adulterated products having been put on the market from
abrgau(iéum and prices.—The export of myrabolams from India in 1907-
08 amounted to 74,663 tons, valued at Rs. 58,935,246, or Rs. 79 per ton.
Of this large amount, part was obtained from State Forests and the
rest from Revenue lands in British India and from the Native States.

The amount realized in 1908-09 by the sale of Hirda nu'ts from the
Northern Circle of the Central Provinces was Rs. 10,834 and in the Bala-
ghat Division of the Southern Circle a three years’ lease was given to
collect this produce for Rs. 50,000. . .

In th> Central Circle of Bombay, Hirda nuts are cither exploited
departmentally and sold to the highest bidder, or collect(?d by contra(':-
tors ; thus in 1907-08, Re. 21,296 was the revenue dt.*rlvgd from this
source ; in the Southern Circle the right to their (h:ollectrlox'l is farmed out
on lease. the amount realized n the same year being Rs. 23,082.

The price of Myrabolams, besides varying from year to year accord-
ing to the state of the crop. a'so depends on the class of myrabolams ; for
instance. the recent prices for the class known on the .market as
¢ Bhimlies > was Js. 3d. to Gs. 6{. per cwt,, for * Jubbelpores * 5s. to 6s.
per cwt., and for ‘ Rajpores > 4s. 9d. to Bs. 8d. yer cwt.

, Enquiries.——Enquiries as to the sale of myrz'mbolams should be made of
the Chief Conservator of Forests, Central Provinces, Nagpur ; of the Con-
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servators of Forests, Central Circle, Poona, and Southern Circ'e, Belgaum,
Boutbay Presidency ; of the Conservators of Forests, Northern Circle,
Waltair, Southern Circle, Coimbatore. and Central Circle, Madras, Mad-
ras Presidency : and of the Conservator of Forests, Bengal. Darjecling.

Babul pots,  <he pods of Aeacie arabicd are used in tanning partly on account
of the tannin properties they contain, but to a greater extent on account
of the good colour they give to leather.  Their use is generally local, and
they are not at present exported to Europe. ‘

Outturn and pric-s. —The largest outturn is obtainable from the Sind
ff)l‘ests. from which locality they appear to he exploited in large quanti-
tis  Thus. in 1903-09, the Forest Department in that Province sold
Rs. 19,667 worth of Babul pods. No doubt large quantitics are obtainable
from the Borars and the Central Cirele of Bombay as also from cultivated
lands of the United Provinces, where the tree is commonly found growing
near water-courses and tanks.

Enquiries —Enquiries ws to the sale of Babul podds should be made of
ke Deputy Conservator of Forests, Hyderabad, Sind ; of the Conservator
of Forests, Berars, Amraoti; and of the Conservator of Forests, Central
Circle, Bombay, Poona.

;‘:;:»::g 1?1';:& T'he other tan-fruits of any importance are Emblic myrabolams,
bolams, obtained from the Aonla or Awla tree, Phyllanthus Emblica. and Beleric
myrabolams obtained from Terminalia belerica. These are inferior to
Chebulic myabolams, though sometimes mixed with them for tanning.
::‘i’;is-xlivi Ceesalpinie coriarid, vielding the Divi-divi pods, is a small tree
. cultivated in many forests, such as those of the Western Presidency
and  Malabar. The pods were at first in much favour with tanners,
but appear from th+ record of sales by the Department to have fallen
into disfavour of late vears,
Goth-bor The Goth-hor tree Zizyphus eylopyra, 15 a small tree found in
fruits. most partsof [ndia, the fruit of which is used locally for tanning.

() Woud, Bark, and Ry t-D jes.

Since the introduction ot analine dyes the value of the most important
dves obtained from forest products has b come of local miportance
only, though a few still maintain some of their former importance.
~ Red Sanders, the wood of Pterocarpus santalinus, a small tree of
South India, yields a strong red dye, formerly largelv exported to
Euarop:, but now only used in India. The wood of the Jaclk tree, Arto-
carpus integrifolin, as also that of Artocarpus Lakoocha, when ground to

Wood-Dyes,
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powder or reduced to saw-dust and boiled in water, yields a yellow pig-
ment, used in dyeing cloth.
Sym plocos spp. root-wood vields red and yellow dyes, those of Berberis Roat Dyes,
aristata and Morinda tinctoria vield vellow dyes, Punica Granatum yields
a red dye, while other root dyes are obtained from varicus species but
are of even less value than those mentioned above, and are only used
locally.
Manv barks vield brown and black dyes, such as Acacia spp., Termin- Bark Dyes,
alia tomentosa, Berberis nepalensis, Alnus nitida, Alnus nepalensis, Ven-
tilayo madraspatana, Mimusops littoralis 5 these and many other barks,
though used for dveing, are also used for tanning, in which industry
the dve is often detrimental.

(¢) Die Flowas.

More important in some ways than root and bark-dyes are those ob-
tained from certain flowers.

The well-known Kamela powder, obtaired from the fruit glands of Kamela
Mallotus philippinensis, a small tree found all over India, is extensively powder.
collected and vields a red dye. Trsells in the Bazar for Rs. 15 to
Rs. 18 per maund. '

Generally speaking. the Departwent has neither time nor suificient
staff to collect the powder departmentally, so that enquirers, when
addressing the local Forest Officers, should ask for nanes of contrac-
tors or merchants dealing in this product.

The flower-buds of Oclrocarpus longifolins, known on the West sargi
(‘oast as ‘* Surgi flowers 7 or ** Tambra-Nagkesar,”” yield a red dye flowors.
wsed in dveing silk.  The right to collect these buds s annuaily farmed
out in tlio West and South Forest Divisions of North Kanara, as also
in South Kanara and Malabar.

Enquiries  regarding  the sale  of these Aﬂ()w(‘r-l)uds should be
made of theConservator of Forests, Nouthern Circle, Bombay, Belgaun,
and of the Conservator of Forests, Southern Cirele, Ma.dras, (foi’mbatore.

The pulp surrounding the seeds of Bira Orellana vield the ** Omat_to Other Dye
dve > of commerce, with which silks are dved vellow and red.  Native fowers.
aris and cloths are often dved vellow with the flowers of the Dhak or
Palas tree, Butea frondosa. the vellow dyes obtained fvrmn. the ﬂowors‘ of
Cedrela Toona. N yctanthes Arbor-tristis and  Michelia chaimpaca being

\XSCd for the same purpusua'.
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6. Gums, RESINS AND*OLEO-RESINS,

Gums, resins, and oleo-resins form an important section of the Minor
Forest Products. The gums yielded by many species are not only plenti-
ful but are also largely used for such purposes as mucilage, calico printing,
confectionery, and in medicine. A few of these gums are exported to
Europe, as for instance gum-kino, though by far the greater majority
are used in India only.

Resins may be classed into two sections : (f) Pine-resins and (71) Resins
from broad-leaved species. The former are chiefly obtained from the
Chir, Pinus longifolia the Kail, Pinus excelsa, and the East Himalaya
and Burma pine, Pinus Khasya, from which on distillation the reson
vields rosin or colophony and turpentine.  Resins from broad-leaved
species are sometimes called ¢ dammars,’ though the true dammar comes
from a conifer not found in India. They are obtained from such species
as Hopea odorata, Shorea robusta (Sal), Vaterin indica (the Indian Copal
tree), Canarium reziniferum and Canarium  strictum, ete,, and are used
for varnish, caulking boats and ships, for burning as incense, and in
medicine.

The oleo-resins consist of resin and volatile oils. Some of them, such
a8 Thitsi and Gurjan oil, are of considerable commercial importance and
largely utilized as varnish and for caulking the scams of boats.

(a) Gums and Guwmn-Resins.

A very large number of trees found in Indian forests vield gums and
gum-resins, of which it is only here possible to mention a few of the most
important.

True gum arabic is obtained from Acacia Senequl, a  small thorny
shrub found scattered sparsely in Sind, the Punjab and Rajputana, its
chief habitat being Senegal and the Blue Nile. The yield of this valu-
able gum being very small in India, it does not hold an important
place amongst the Minor Products, though its further cultivation might
prove commercially successful.

The Babul tree is extensively found in Sind, the Berars and parts of
Bombay, its gum being an important commercial product. Tt is exten-
sively used for calico-printing and sizing paper, for fixing paint and white-
wash, as a mucilage, and to a limited extent in medicine. It is also eaten
and used in preparing sweetmeats. The price varies according to quality
and colour by ; large light-coloured tears from Sind babul, used for
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eating, fetch the highest prices, a fair average price may be taken as4
annas per 1b., while fine qualities fetch as much as 8 annas per 1b.

Enquiries—The gum is not collected de.palftmentall)'r ; f)ften the
villagers have the right to collect it free, otherwise its collection is farmed
out. It can nearlv always be purchased in large bazaars.  Any enquiries
as to its collection should be made of the Deputy Conservatgr of Forests,
Hyderabad, Sind ; of the Conservator of Forests, Berar Circle, Ceptral
P;o\'il](‘(’ﬁ, Amraoti, and of the Conservator of Forests, Central Circle,
Bombay, Poona.

An important medical gum is obtained from Pterocarpus Marsu- Gum-kino.

piuwm, the Gum-kino tree. It occurs in Central and Southern Indi‘a,
found at its best on the Western Ghats, in the Kanara and Malabar dis-
tricts. The trees are chieflv tapped in order to obtain this gum in South
Kanara and North Malabar of Madras, and to a less extent in the Bombay
district. The cest of preparing the drug comes to 4 annas to 6 annas
per Ib. It finds its way to Bombay, and so to El.lgland and France,
through the sea-coast towns of Calicut, Telllc}lgrr)',, Ma1ﬂ1galore,
Kundapur and Karwar. The price of ‘* Medical .kmo’ in England
fluctuates enormously ; it has been down to 1 shilling Der Ib. and
and as high at 17 shillings per Ib., its price at present being from 10
shillings to 12 shillings per 1b.
hhlnEJ:ziuin'cs.-Eaniri(l)s for ** Gum-kino”’ .s'houl('l be made of the Con-
sorvator of Forests, Southern Circle, Madras, Coimbatore, and of the
Conservator of Forests, Southern Circle, Bombay, Belgaum. . N
Amongst many other gums may be.mentloned_ the ‘‘ Katira gum
obtained from Cochlospermum Gossypium, exuding profusely in long
streams from the tree. It is of whitish, more or less transparent
colour. It is used in medicine and by shoe-makers (BadCI.I Powell). ‘
Odina Wodier, a large tree of the dry forests of India, ylelfls a copious
aum, used for fixing whitewash, sizing cloth and paper, and in medicine.
i The Dhak tree, Butea [rondosa, yeilds a .red”gum, }(nown as
- Bengal kino.”” It much resembles ** Gun-kino,”” and 1s used for

2

similar purposes. N
The Dhaura tree. Anogeissus lutifolia yeilds a whitish-yellow gum,

used extensively for sizing paper zn.xd calico, and as al'\;\rea]‘\lmucﬂat}; ood
A curious deep-red gum, exuding from the tree like drops of bloo

and on coagulating forming a thick hard dark-red mass used in native

« e, .

medicine. is obtained from the Mortga pterygosperma, the Horse-

- radish tree.

Katira gum.

Mohin gum.

.

Moringa gum,
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Soymida febrifuga, the Indian Redwond or Rohan tree of Central
and Southern India exudes a clear transparent gum making into  a good
mucilage.

Buchanania latifolia, a tree found throughout India and Burma,
vields large quantities of gum, which is a good mucilage, and deserves
further attention.

Gardenia lucida, found in the Peninsula from the Central Provinces
southwards, vields a hard, opaque, vellow to greenish brown  gum-resin
used in cutaneous diseases ; the gum-vesing of Grurdenic gunimifera s
used for similar purposes, and is also edible (Gamble).

Bosweellia serrate gum-resin, of greenish colour, is burnt as incense,
having a not unpleasant smell.

Many other guns might be mentioned, but at present they are of little
commercial importance.

Enquiries—The above mentioned gums are obtained from trees which
have in most instances a wide distribution. so that enquiries conderning
any of them should he directed to any of the local Forest Ofticers, Tt
may here be mentioned that the Conservator of Forests, Southern Cirele,
Bombay, Belgaum, or his ofticers, hold annual sales for the right to
collect gums in their forests.

(b) Resins other than Pine-Resin.

Pineyv-resin, or White Dammar, is obtained from Vateria indica.
a large tree of the Western Ghats. 1t s uwsed for a variety of pur-
poses, but chiefly in preparing varnish.  Mixed with fish oil or
oil from the seed of Callophyllum I'nophyllund it is used for caulking boats.
Gamble says that mixed with cocoanut-oil it is used for making
candles. .

Outturn.—The outturn is considerable from the North and South
Kanara and North and South Malabar Divisions. The prices obtained
in the forest for this resin are not known, as it is sold hy the Department
together with the right to collect other resins and gums.  The amount
realized for such products from North Kanara in 1903-09 was Rs. 533
.and from the Southern Circle, Madras, which includes the areas where
this tree occurs, was Rs. 7,743.

Enquiries.—Enquiries for White dammar should be made of the Con-
servator of Forests, Southern Circle, Madras, Coimbatore, and the

(‘on-
servator of Forests, Southern Circle, Bombay, Belgaum.,
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Rock Dammer is ohtined from a large evergreen tree of Lower Hopea
Burma and the Andamans. It vields a yellow dammar or copal, used ¢dorata resin
as varnish, which is of considerable valve. (;,ral,:&cl::r_

Outtwn.—In the Administration Report of the T¢nasserim Circle of
Burma, 1908-09, it is stated that dammar (probably Rock dammar), was
sold in the Western Salween Division, together with Thitsi (an oleo-resin)
for Rs. 1,000 and in the Thaungyin Division for Rs. 2,700, while in the
Ataran Division the dammar alone was sold for Rs. 1,200.

Enquiries.—Enquiries for Rock dammar should be made of the
Conservator of Forests, Tenasserim Circle. Burma, Rangoon.

Pwenvet dammar is collected and made up by bees into a funnel- Pwenyet
shaped opening at the mouths of their hives. This substance is resinous, Fammar.
black in colour, and s extensively used in Burma for caulking boats.

Outtwrn.—The annual outturn is not known, but the right to its collec-
tion is*sold annually by the Forest Department in the Tenasserim Circle.

Enquiries.—Enquiries regarding the sale of this dammar should be
mafe of the Conservator of Forests, Tenasserim Circle, Burma, Rangoon.

(¢) Prno-Resin.

As Dbelore stated, the chief sources of pine-resin are from the Chir, Rosin or
Pinus longijolia, and the Kail, Pinus excelsa, and to a lessextent  from yog?om:
Pinus Khasya. The chief localities where tapping is now carried on are Turpentine,
the Jaunsar and Naini Tal Divisions of the United Provinces, in which H,‘:Lh:(c:,:)f
latter Division there is a Government factory for preparing turpentine
and rosin or colophony. The other locality producing resin is the

Punjab.
OQuttrn.—In 1903-0Y the Naini Tal factory treated 574 tons of
resin, vielding 22,252 gallons of turpentine and 341 tons of rosin. In

Jaunsar, 18 tons of crude resin were collected, yielding 1,340 galons
of turpentine and 11 tons of rosin. In the Punjab, in the same year,
crude resin was collected and sold for Rs. 8,144, American rosin of
@G class fetches Rs. 8 to Rs. 9 per maund in the Calcutta market,
while the pric- of Indian rosin is slightly less at present, though further
refinement will probably bring it up to that of the imported article.

Enquiries. —Enquiries for rosin, turpentine, and crude resin should
be made of the Conservator of Forests, Western Circle, United Provinces,
Naini Tal, and of the Conservator of Forests, Punjab, Lahore.
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(d) Oleo-Resins.

The most important oleo-resins are obtained from certain species of
Dipterocarpus, and from Melanorrhea usitata, and chiefly come from
Burma, though “ Gurjan oil  is also obtainable from the Andamans and
Assam.

The oleo-resin is obtained from the Gurjan tree, Dipterocarpus
turbinatus, a large tree found throughout tropical Burma, Chitta-
gong, Cachar and the Andamans. The oil is largely collected
and exported from Burma, and used for painting houses and ships
(Gamble). Watt says it is applied to bamboo-work as a preservative ;
he further states that it has been used in Europe as a varnish with good
results, and that it is reported to be a useful ingredient in lithographic
ink.

Outturn and prices.—The amount available is large, and Watt. quoting
a letter from a Conservator of Forests in Burnia, states that if an assured
demand arose, there would be little difficulty in finding local contractors
willing to supply the oil in the Pyinmana and the Ruby Mines Division
and from the Tenasserim Circle. The quotations of prices given by him
are Rs. 60 per 100 viss, or about Rs. 20 per cwt. Gamble, quoting
Lewin, gives Rs. 6-10 per maund (or Rs. 9-4-0 per ewt.), and states that
45,000 maunds (i.c., 143 to 179 tons) are exported annually to (al-
cutta from Chittagong. A home paper of July 1909 quotes Gurjan
oil sold at 4}d. per Ib.

Enquiries.—Enquiries for Gurjan oil should be made of the Chief
Conservator of Forests, Burma, Maymyo : of the Conservator of Forests,
Eastern Circle, Eastern Bengal and Assam, Shillong,
Conservator of Forests, Andamans. Port Blair,

“In” oil is obtained from Dipterocarpus tuberculatus in the

and of the Deputy

same
way as the Gurjan-oil is obtained from Dipterocarpus  turbinatus.
It is used in preparing torches and for preserving bamboos. In com-

parison to Gurjan oil it is unimportant.

The most important of the oleo-resins is obtained from the
Thitsi tree, Melanorrhaa usitata, a deciduous tree of Burma. The
oleo-resin is a natuial varnish, used for lacquer-work, caulking
in medicine. It is largely cxported from the Burma forests,
from the Tenasserim, Northern and Southern ('ircles.
collect Thitsi is farmed out annually.

Outturn.—The outtwin of Thitsi varnish is very consider
according to the Burma Administration Report for 1

boats and
especially
The right to

able ; thus,_
908-09, the approxi-
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mate amount exploited was: 2 tons removed on paymenf} of Rs. 1?18
from the Pegu Circle, 93 tons removed on payment of Rs. 3,241 fromht e
Tenasserim Circle, 76 tons on payment of Rs. 4,581 frorn the Nort erx;
Circle, and 66 tons for Rs. 4,095 from the Southern Circle, or a tota
of 237 tons removed on pavment of Rs. 13,025. ' hite

Enquiries.—Enquiries as to the sales of and the right to collect Thitsi
varnish should be made of the Chief Conservator of Forests, Burma,
Haymye. 7. RUBBER.

The most important rubber-yielding trec found growing naturt;il.y in
the State Forests is Ficus elastica, a very large tree of tl.le outer Ulma-
layas from Nepal eastwards, n A.ssam, the' Khasia Hills an]d tptper
Burma. It has also been cultivated in Assan} in ‘the CharQuar p sin % ion
in theTezpur Sub-Division. as also in thg Kulsi plantation f’f the tau(i
hati Sub-Division in the Kamrup Division. These plantations exten
over 2,850 acres and 160 acres, respectively, and are both mature, tapping

i ied out annually. ‘
bell}l%)iizrlzfeoa large number of other rubber-yielﬁing trees found' in
the Indian and Burman forests, of which the follovymg are t.he moslg 1;1-
portant :—Chonemorpha macrophylla, (,‘ryptoslcg'm gr(md.zﬂora, ) cdy-
santhera micrantha, Rhynchodia Wallichii, Parameria glandulifera, g az;;zln-
nesia esculenta and Willoughbeia edulis. Rub.ber from thesedan to ez
plants growing naturally m the forests can either be collectef on lern;t
quoted by Government or collected locally an.d oﬁered. DoFbsae :
Revenue ]jepf)ts, such as Myitkvina and Bhamo in Burma ; [ 1Grugha1t?,
Subansiri, Sibsagar, Dhansirimukh, Nowgong, Tezpur, Oda]gurl, S};x};l ati,
Goalpara, Silchar, Jhalnachara, Tambulpur, Barpet'a,. Lakhipur, Shillong,
Chuliakatta, North Lakimpur. Behali fmd Bengbari in Assamé _

Attempts have been made to cultlv.ate Para, Cez'ira andl astilloa nT
various parts of TIndia and Burma‘, V&Tlth success In thle ta,tter case;
those, however, in India, though still in the experimental stage, are no
alto’i‘gfthle:rp:;)tlfm)tl;;?f:;nions are those at Mergui in the Tenasserim Circle
of Bu)rema, %vher}? 1,500 acres have b] en successf;ﬂ% p'anted and are now

jeldi » spec.es being almost entirely Para.
ymkllmirduizbt‘;:é Ctll:i(efsgftempts t(b) cultivate these species have been made
on t{:e West Coast. In the Bombay Presidency about 180 ac'rester;:
planted from 1908 onwards at Gairsoppa. and 16 acres at Kadra m(1 or}t
Kanara and 25 acres at Mulund in the Thana district. As regards the

Ficus
elastica
rubber.

Other

rubber-yield-
ing plants.

Para and
other exotic

rubber
plants.
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'

future success of these plantations opinions differ, and nothing but time
can decide the matter. In Madras similar attempts have been made to
cultivate rubber plants ; for instance small plantations have been made
at Tannirbhavi in South Kanara, at Kanoth in North Malabar, and at
Arivallvkava and Nelambur in South Malabar. Their present condition
is similar to that of the Bombay plantations,

Outturn.—The outturn of India rubber from Ficus elastica, during
1908-09, from State Forests of Eastern Bengal and Assam was 10,640 bs.,
which sold at Rs. 78,520. In Burma, the Northern Cirele vielded, 9,860
viss (or 35,989 Ibs.), the right of collection being farm:d out for Rs. 7,300,
while in the Southern Circle, 200 viss (or 730 1bs ) were collected on pay -
ment of Rs. 773.

From the Mergui Para plantations, in the Tenasserim Circle, 3,081 1bs.
of dry rubber were obta'ned in 1908-09 and the greater portion exported
to Europe for sale

The outturn of rubber from Government forests, both in Assam and
Burma, is likely to increase considerably in the near future.

As regards prices o° 1ubber. they fluctuate from month to month, so
that no reliable figures can be stated, besides which the prices of various
grades of 1ubber sre so well known in commercial ¢iicles that it is not
here necessary to give quotations.

Enquiries. —Enquiries as to the sale of rubber should be made of the
Chief Conservator of Forests. Burma, Maymyo, and of the Conservators
of Forests, Eastern and Western Circles, Eastern Bengal and Assam,
Shillong.

8. DruGs AND NPICES.

A variety of drugs and spices are obtained from State Forests
which may be convenient'y classified into (i) Root drugs. such as
Podophyllum, Aconites, Saussurew spp.. ete., (i) Stem and Bark drugs,
such as Cinnamon bark, Cassia bark. ete., and (ii}) Fruit and Sced drugs,
such as Nux-Vomica, Pepper, Cardamoms, Soap-nuts. ete. Some of these
are exported to Europe while a great number are used in India only.

(@) Ruot Druys.

From the roots of Poduphyllum Emodi is obtained a resinous
substance known as Podophyllum. The plant puts out annual shoots.
the roots and rhizomes being perennial. [t ocews in the temperate’
Himalayas from Sikkim to Kashmir, being most common i the Punjab
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Himalayas. For instance it is found on the Chor Hill near Simla, being
mor.> common on the Shalai Hill north-west of that place. Italso occurs
is Kulu, Hazara, Kurram Valley, on the Marale Hill and Jalauri Pass,
and has been cultivated to a limited extent in these localities.

Outturn.—The possible outturn is fairly large. In former times the
demand has been spasmodic, but recently enquiries for the rhizomes
have been considerable and, with a prospect of a steady demand on a
large scale, no doubt the question of extending its cultivation, which
presents no difficulties, will engage the attention of the Department.

Watt gives the price as 75.6/. to 10s. per 'b. In Bombay the price
of the roots, before the resin is extracted, is about Rs. 16-12 to Rs, 21
per cwt.

Enquiries—Enquiries as to the right to collcet the roots should
be made of the Conservator of Forests, Punjab, Lahore; of the Con-
servato‘r of Forests, Western Circle, United Provinces, Naini Tal ; and of
the Conservator of Forests. Jammu and Kashmir State.

The Khut, Kaur or Kut plant occurs in Kashmir in the sub- Saussurea

Himalavan Chir forests and especially in the Kotli Tahsil. It is also
found in the north of the Chamba and Hazara districts of the Punjab.
The root bark is largelv exported to the Punjab and is used in case of
fever, boils. and to purify the bloed. Mr. Lovegrove states that in
Kashmir contracts are given for its extraction, the annual revenue at
present being Rs. 281,000 and the amount allowed to be extracted
being 16,944 kharwars =1,344 tons approximately. He further states
that before the Russo-Japanese war the price in Bombay was from
Rs. 20 to Rs. 40 per maund of 80 lbs., it then dropped to Rs. 15, and has
since recovered to Rs. 20 per maund.

Enquiri-s.—Enquiries for Khut should be made of the Conservator of
Forests. Punjab. Lahore, and of the Conservator of Forests, Jammu and
Kashmir State.

A great variety of Aconites occur at higher alfitudes in the Hima.-
lavas and are found from Afghanistan to Assam and on into Burma.
Tfmy are not found in the Peninsula, beine confined to the Hima-
layan region. Severa! of the species vield roots of commercial im-
portance, amonust which may be mentioned Aconitum feroz, 'variety
spicatum. known as the Nepal Aconite, found in Nepa' and Sikkim, and
exported from there to (‘alcutta.

Enquiries.—En-juiries regarding Aeonition spicatum should be made
of the Conservato: of Forests, Bengal, Darjeeling.

Lappn.
K hut plant.)

(the

Aeonite spp.
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A great variety of other root-drugs are obtained from the forests,
amongst which may be mentioned Rheum Emodi, a wild rhubarb,
found in the Nepal and Sikkim Terai ; Berberis aristata, a shrub of the
outer Himalayas, extending from the Sutlej to Bhutan, the roots of
which vield a bright vellow extract, used in cases of opthalmia and
bronchial troubles ; Jurinea macrocephala  or Himalavan Dhup-roots,
burnt as incense, and extensively exported to the plains for this purpose ;
and Ichnocarpus frutescens roots, an evergreen climber found throughout
India and Burma, used as a substitute for. and often mixed with. Sarsa-
parilla.

(h) Stem and Birk Druys.

Cinchona spp., yielding the valuable drug quinine, cannot be classed
as a forest product, as they are only exotics cultivated in India.

Cinnamomum Tamala, an evergreen tree of the Himalavas, found
in shady valleys from Kumaun eastwards to Bhutan. Khasia Hills,
but not abundant west of Kumaun. vields the (assia bark of com-
merce. Cinnamomum zeylanica, a tree of the West Coast and South-
ern India, also yields Cassia bark. It occwis in fair abundance in
the evergreen forests of North and South Kanara, Malabar, Tinnevelly
and Travancore. Ttscollection is farmed out annually by the Department ,
thus in North Kanara the farm sold for Rs. 204 in 1908 09. A brown oil
i1 also distilled from the leaves in South Kanara. The recent quotations
for Cassia oil in the English market are 3s. 74. per Ib. of 004,

Enquiries.—Enquiries as to the sales of. or to the right to collect,
Cassia bark should be made of the Conservator of Forests, Bengal,
Darjeeling ; the Conservators of Forests, Ez}sturn and Western Cireles,
Eastern Bengal and Assam, Shillong ; of the Conservator of Forests,
Southern Circle, Bombay, Belgaum ; aud of the Conservator of Forests,
Southern Circle, Madras, Coimbatore.

A shrub or small tree, known as Holarrhena antidysenterica, found
throughout India and Burma, yields a bark universally used by natives
in cases of dysentery and fever. The bark of Alstonia scholares is used
as a tonic and in cases of diarrhaa, while many barks are used in
native medicine, such as that of Alanthus excelsa, Michelia Champaca,
Melia indica, Tinospora cordifolia, Ficus rel igiosa and Acacia lewcophlea.

(¢) Fruit and Seed Druys and Spices.

Many fruits and seeds provide valuable drugs and spices, amongst
the most important of which is the seed of Strychnos Nuz-Vomica,
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a large tree found in the Gorakhpur forests, .in -Bengal, Orissa, the
Deccan, Nellore, Godavari and Ganjam districts of M.adr.as, the
Carnatic, and especially on the lower hills of Kanara, whgre it is very
plentiful. It is also found all over Burma. The seed I3 collected by
small contractors, who generally pay low rates for the right of collec-
tion, and who sell it to merchants for export.

Outturn and prices.—The possible outturn is very considerable from
the West Coast and Burma forests, the conspicl.lous yellow brown berry
being most noticeable when ripe. In Bengal it is sold annually for small
amounts ; in 1908-09, 143 cwts. were exploited on paymefxt of Rs. 90.
In Madras, together with similar products, suc.h ag tamarind pod.s, gall-
nuts, sheakoy, etc., it realized Rs. 1,39,119 in the whole Presxdency.
Tn Bombay the right to collect the nut was farmed out for Rs. 165 in
North Kanara. .

Enquiries.—Enquiries as to the right to collect Nux-\.’omlca; s‘eed
should be made of the Congervator of Forests, Eastern Clrf:]e.lbmted
Provinces. Naini Tal; Conservator of Forests, Bengal, Darjeeling; of
either of the three Conservators of Madras ; of the Cons.ervator of Forests,
Southern Circle, Bombay, Belgaum; and of the Chief Conservator of

Forests, Burma, Maymyo.

Two varieties yielding cardamoms occur in forests, one the Malabar Carlamoms

or the Lesser cardamom which is the true cardamom, of the West
Coast and Burma, and the Greater cardamqm or Nepal .cardamom.
It is with the former we are concerned, ‘.Vhl?h i8 found in Kanar‘a,
the Wynaad in Malabar, and Madura district of Madras, and in
the Tenasserim Circle of Burma, also in the .States of Travancore and
Coorg. Tt is extensively cultivated in the spice garden_s of the abOVfa-
mentioned localities. The right to collect this product is .farmed out in
the various districts, as is the case with nearly.all such minor products.
Outturn and prices.—Watt gives the exports in 1996-07 as 202,374 1bs.,
valued at Rs. 2,19,172; of this but a §mall quant1t~y comes from the
forests, the great bulk of the outturn being from cultivated lands. The
Madras Forest Department sell the right to _collect cardan.loms together
with similar products, the amount realized in 1998-09 being Rs. 9,110.
In the West Salween Division of Tenasserim the right to collect the seed
i same vear was sold for Rs. 4,975.
" tg’(:u;:iries}.~Enquirios as to the right to 'colle.ct the seed should be
made of the Conservator of Forests. Tenasserm} Circle, Burma, Bangoon,
and of the Conservator of Forests, Southern Circle, Madras, Coimbatore,
T,
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The Ritha or Soap-nut is obtained from a large-tree, Sapindus
emaryinatus, found in the Deccan, (arnatic and evergreen forests
of the West ('oast. elsewhere cultivated. The nut is used as a substitute
for soap and universally used for washing the hair by natives of India.

Outtrrn and prices. ~The right to collect the seed is farmed out in
Madras and Bombay. Hrom the forests of Madras it was sold together
with such seeds as Nux-Vomica, tamarind, and Ramphul, etc., in
1908-09, for Rs. 1,39,119 and from the South Division of Kanara in
Bombay for Rs. 1,000.

Enquiries.- -Enquiries for the right to colleet the Soap-nut should
be made of the (‘onservator of Forests, Southern Cirele, Madras, (oimba-
tore. and of the C‘onservator of Forests, Southern Cirele, Bombay Pre-
sidency, Belgaum.

Various species of pepper are found in Indian forests, a common
variety being the long pepper, Piper longum. found in the dampevergreen
forests of Bengal, Assam, and West (oast.

Outturn and prives. —The possible outturn is fairly large. Pepper 18
either gathered free or the right to collect it farmed out to contractors.
In 1908-09, the amount collected in Bengal, according to the Forest Ad-
ministration Report, was 800 Ibs.. on payment of Rs. 195 ; in Eastern
Bengal and Assam leases were given for Rs. 755 and Rs. 1,035 and a small
amount sold to purchasers and valued at Rs. 115 in Madras it was sold
together with dammars, turmeric and cardamoms for a total of Rs. 9,110 ;
in Bombay the sales were trifling.
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of dysentery, often with very satisfactory result.,s. No records are
available as to the sale of this fruit, it generally being collected free by
privilege and right-holders.

The pulp of the fruit of Cassia Fistula, the Indian Laburnum, ﬁfni”':oﬂs'

vields a most effective purgative and ig very commonl); 'used for ‘tlus
i)urpose in India. In the Garhwal Division of the United PI‘I;)\"m'(]:;as
about 37 tons are exported annually for the Delhi, Agra and Bareilly
markets. where it sells for Rs. 3-6 to Rs. 4-12 per cwt.

Of the manv other drugs may be mentioned the “ Marking-nut other drugs,

tree ’ Semecarpus Anacardium, the p.erical'p of which yield§ a.corr(;ls;vi
juice used for marking-ink ; Cwsnlpznzq Bonc?ucdla, a cln.nbmgi.; u
vields the fever-nut, extensively used in India in cases.of mtefnuttelnt
fever ; M yristica malabarica vields a yellm‘n‘r mace, \\7}1:f3h Tc]oxe}rsl tt tle
nut, known as *‘ rampatri ”’ and the nut as ran'lphalv. The righ 3
collect ‘ramphal-rampatri is farmed out an.nually in North Kanara an
realized Rs. 220 in 1908-09 ; its collection is also farmed out annually in
the South Kanara and Malabar districts. ‘ ) 5
Curcuma aromatica. known on the West Coast as .Ambe-halgd,
is a wild turmeric used as substitute for the .true turm'orlc. Th.e .rl'ght
to collect the roots is farmed out annually in the Western Division,

Kanara, as also elsewhere.

9. EpeLe Provuoers

The number of edible fruits, leaves and roots found in forests" is very m:;;l:
E)U]U[rl'pv\‘."‘EnqlliI'].(‘S for pepper and  the right to colleet the same large, though the revenue deri\'ed .b_v the State f.r().m t.]w, came .]S] bcom_ frults,
should be made of the Conservator of Forests, Bengal, Darjeeling ; of paratively small. asin most localities the }?99])10 living in the I;Glgl f().ur- Toots.
the C'onservators of Forests, Eastern and Western (ireles, Fastern Bengal hood of the forests have the right or P”\tl]ege to collect them | wfj‘

and Assam, Shillong ; and of the Conservator of Forests, Southern Circle, In certain localities, however, o collectmn' < farmed ottt to contrautox}b,
e st ‘ as for instance. in Sind and the Cen?ra.l Circle of Bombayf, \\l'here the
Nango crop is sold annually from llguted areas. S(})sz of the 'mr])st
important fruit-bearing trees found 1n forests, amil w 11(' 1Iz?.re. ndo.\;‘ a S(T
largely cultivated. are the Jack tree, Artocarpus integrifo 7(1.. 11% igenous

on the Ghats of the West Coast. and' ;lr{ocurpus.l,al, weha, bf)th
cultivated ; the mango, Mangifera z'ndw.a, found 1n fche tropical
forests of Ind'a and Burma. extensively cultivated ; Euymua Jambv lana,
found throughout India : the walnut tree, Juf‘/lans. regia, foun:l in the
Himalavas and Northern Burma : Mimusops Elengi, a 'tr.vc of Southern

and Central India : Spondias wangifera, the ]mg—p‘lum ; A?:.I/I)]{I(S Ju;ul'na,

the Bhor fruit; Mangosteen, considered one of the most delicate fruits

Shigakai : . :
Sheakoy. The pods of Adeacia concinna, a scandent shrub found in  most

parts of India and Burma. and known as Shigakai or Sheakoy, are
used as a substitute for soap and extensively collected for this
purpose from many localities. Thus the right to collect the pods
was sold during 1908-09, in Madras, together with that of tamarind
pods, soap-nuts and Nux-Vomica sceds for Rs. 1,39,119. 1In the same
vear the pods fetched in the Southern Cirele Rs. 626, and in the
Northern Circle of Bombay Rs. 599.

The well known fruit of the “ Bael ” tree  Eqyre Marmelos, {found in
wost of the drier farest localities of Tndia and Burma, is used in cases

Bael fruit,
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of the East, and obtained from a tree known as Garcinia Mangostana ;
Moringa pterygosperma, the drum-stick tree, the fruit of which is made
nte curry ; Prosopis spicigera pods ; many of the Prunus spp. found in
the Western Himalavas, such as Prunus armenica, the apricot tree, Prunus
Padus, the wild cherry, and Prunus eburnea of Baluchistan, yield excellent
fruit ; in the same way Pyrus spp., Rubus spp., Ficus spp., ete., all
bear edible fruits.

Grass-seeds are often collected by wild tribes and ground into flour,
of which they prepare coarse bread. Bamboo seed is, and probably
always will be, a common source of food, especially in times of famine.

10. Bampoos anp Cangs.

(a) Bamboos.

The number of different species of bamboos found in India and Burma
is very large, numbering in all about 100, of which some are restricted
in their distribution, while others cover vast areas. Their commercial
and economic value varies not only with the species but also with the
locality. »

The most valuable and universally used species is Dendrocalamus
strictus, a comparatively small, either solid or hollow bamboo, which is
found all over India and Burma in moderately moist forests, but not in
Eastern Bengal and Assam. Though exploited from nearly all forests in
which it is found it is most extensively worked and the highest prices
are obtained for it in the Ganges Division of the United Provinces,
where the average annual outturn for the last 10 vears was 9,695 447
bamboos, sold standing in the forest for Rs. 1,05,803.

Of other very common species found in the forests of India and Burma
may be mentioned Bambusa arundinacea, a large hamboo growing in
favourable places from 80 to 100 feet in height and 6” to 10” diameter ;
Bambusa Tulda, Bambusa polymorpha and Cephalostachyum pergracile,
common bamboos of Eastern Bengal and Assam and Burma ; and Melo-
canna bambusoides found in the Garo and Khasia Hills, Chittagong and
Arakan Hill Tracts, and Tenasserim in Burma.

Bamboos of different kinds are used for a variety of purposes, such as
for superstructure, roofing, walling, flooring, matting, spear-shafts, masts.
spars, buggv-shafts, bamboo furniture, tent-poles, walking-sticks, water
pipes, transport poles, basket-making, musical instruments. such as
flutes, and though not at present used for paper-pu'p in India, it is very
probable that they may be used for this purpose in the near future.

A {
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Outturn and prices —The pr{ces 4t which bamboos sell in the x.narkﬁt
vary according to species, and with the demand as com?ared with 't. e
supply. and the distance from the forest to the centl:e o 'consumptlon.
As before stated, the highest prices are probably obtained in the Ganggs
Division, where the royalty is 1 anna each for bamboos over 2()1 ofeet m
length, while in the market at Nallba:bad they fetch as muIch asl 2 lan‘nili.fj
to Re. 1 per bamboo of 16 to 20 feet in length (Rebsch). In 1(()1; 1er :u; i
ties the royalty varies greatly, the rates fixed for bamboos ta efm out (;r

.ale or barter differing from those for bamboos taken out for private
oar. enormous quantities are taken out free.

the number of bamboos taken out on payment of .fees
ing figures have been taken from the various

purposes, while
As illustrating
1 follow
or given free, the -
Administration Reports for 1908-09 :—

Approxi-
’ mate num-
ber taken  Approximate
Locality- out on Value.
payment
or free.
Rs.
. . 11,178,555 46,835
Bengal - - T 11669457 1,28129
United Provinees —. =" 13.633274  1,58,809
Central Provinces - . . . . . . 48,936,778 74,060
Eastern Bengal and Assam . . . . 15312 0,002
Punjsb - - - T T 67,203,000 230,250
Burma ST 1026817 645
Andamans .-t T " 32,001,730 Not given.
Madras - - - T 33479042  Ditto

Bombay <

obtaining permits or leave to exploit

+ .o N LI ; tO
Imqumes.——hnqmrle* i of the District Forest Officers or Con-

bamboos should be made of any
servators.
(hy Canes.

ccur in the forests of India and Burma,
engal and Assam, Burma, the Andamans
are either used locally or exported for

A great variety of canes 0
especially in Bengal. Eastern B
and on the West Coast.  They
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such purposes as for basket-making, furniture,
fishing-rods, as a substitute for punkh
are given as to the localities whence
by various District Forest Officers. it being impossible, for want of space,
to give information for more than a few species which occur in fair abund-
ance in Bengal, Eastern Bengal and Assam, Burma and the Andamans,
By restricting the arcas dealt with to the above mentioned provinees it is
not intended to convey the idea that canes do not occur elsewhere but
that the most important areas only are dealt with,

cordage, walking-sticks,
a ropes, ete. The following data
canes are avatlable. as furnished

Locality. Scientitic and  Ver-

Approximnte amount
nacular nanue,

Approximate valoe
available,

Xclusive af royalty,

Tista Division Calamus acanthospa- 1t is not

llll('llllllll”ll
thus (Gauri Bet,)

inthe more  remote
areas, while fopests
near  Barjeeling
have been heavily |
worked, I
|

I
BENuaL, f

Market  rate s aunas a0 coolie
load.  Cost aof landing au a
SALOn N anpas P nraund of
SO s enelnsave of rovalty,

Ditto Calamus latfoling 11

: Lt tons annual- | 11 1. 13 aunias per ewt, on
(Puth or Ruchhi,) Iy, station,
Puri Division

(v"’_“,"”"‘ riminalis 34 tons annually 1 At Balugaon ~tation, Bengal-
(Kitho Bet,) Napor Railway, Rs. 1-0 per
. ewt,
EASTERN BENGAL AND

Assaw,

Jalpaiguri Division Demonvropy Jen- 3o coolie-londs

ol . 10 anhas per coolie-load about
kinsianuy (Gzarra, w0 s,
Garal, or Dudi.)
Lakhimpur Division Calamus tenuiz Abont LROLTH0 | Canes can be lavnded at the
1Jali.) bundles  pass the | gearest steatner vhiat at R 3-8
Revenue  atations | 1o B 45 per MO Bainddles,
Verrlv and 2.000,000
bundles are Hiven
ws the possible ot -
furn.
BURMa,
Mu Division Calamus erectus  Larg quantities | Could e taken to Bassein at no
(Thaing.) abtainahle

B Sreat e\ jertise,
Rangoon Division Calamux 3P Ky 3000 canes anmually, f Ciies of 6 feet Jength could be
inga.) ’ put onorail at Re, 1-5 per 100,
Ruby Mines Diviston | Calamux fiuruha

lant TOK) s aunnal- | The price Tanded in Mandalay is
‘Kyein r-ni. o The number of hven as He, 248 per LN
vanes of all  worr At
exported from the
[ Ruby Mines Divi-

sionin 1902.03 was
265 (k)

Cal ninae latifolins 80),
(Yamata,)

Thaungyin Division . 000 canes anpual. | s 4 percane of 173 feet in

Iy length in Moulnein,
Ditto : (‘,‘I:uu"M Gureha 18 (0uy Canes antal- Intte.
(Kyeing-ni., Iv.
Ditto i (,'al_umlu viminalis 20000 cines annoal- | Re, per cane of 160 feet i©
(Kyet-u.) Iy, lengtt tn Monlmeir,
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P

south Tepasserim

FOREST
X ' i Approximate vahw'.
erna- Approximete i 'xclusive of royalty.)
S.-i..mi(l::- and I:.- rna mm:uln'. e lable. ! @ xelus -
Locality. cular name. | o . A R

|
i ' !
! 5 4 at
Benms- contd L prentifal 1 Rs. 9 per 1,000 in  market
 alauis Spp. ‘Ky- ! Plentifu Mergui.
|

cin-byn, .
Division.

Rs. 3-12 per 1.000 to bring them

: . riminalis + Da. T L o ekt
Tavoy Piutrict ‘ “lv]\‘a\’::ll:klm ar Kyet- ‘ Rs. 15 per 1,000.
| i i ttem
. . 3-122 per 1,000 to bring N
fotie b ’ R“0 Ta\'o‘;'. Rate in Local market
" Jatifoli h
Favoy Dostret (41‘{4;1::::‘:"I ‘ o Tatoy. it
Tavod RS ‘ ) .
pitto.
Colminue tyurwba Do, . \
- I ‘ Not known.
Jamus viminaliz, Fairly coomman .
Calam

Myithyina Division ‘K vein-ga of Kha or

'AA.A‘“»L" r T A ! -8t %, 2 per 100 on rail.
1 ' hat Fairly abund nt . Rs. 1 o R

Calamus (rurubs 3 ) R ] 2

oo : Rs, 12 per 1.000 on rail.

Katha Division .

3 12 feet
g alis 1000 canes, :
Calanos vinenalis tong. annually or i

Lower Chimdwin bivis

N (Kaetan: more. | )
" Rs per 1,000 on rail.
i 8, 17- 1,
Caltmitt latifrdvus Ditto. Rs, 17-8
Ditto SYamata, ciss, (1 viss=3}
‘ or s - <. 4-8 pe iss, =
> 3 Q'UIMiN Targe number: avail ].;) 4 wT v =
I o Phivision ("Vl_liuil\) i ot R. 8 100 |
' Hhamo b K vein, -
£ r dtto. )it
Calamrs (ru wha I
Ditto L
ANDAMANS V. Cabomees thnh;«s‘
ANDPAMARS o, e daper- . ) 1 or
N y e Not known, but pro- Royalty 2 annas per [V U {
ALY .

: a T 100
tigrinus. bably fairly plenti-  Tattan roots. 1 anna pe

< duty
3 ix. (ithout roots, Export )
i - ;1:/:;:461!‘; ful. ‘;{‘f 1-4 per maund of 80 Ibs,

- d s,

" " atus.

o Helirri

* arux. i

] ‘ » Chief Con-
ries. —-Enquiries for canes should b? dlrecte:})rt(;ft};orests’ Con-
Em[umm,‘ osts. Burma. Mavmyvo ; the Conserva of Poreste, Bon-
A 'P““’-‘t}‘; Conservators of Forests, Eastern and Wes n Circles
gal, Darfecling: ¢ 1(1 '\«;m. Shillong ; the Deputy Conservator (()i Wester;
i Benlg{:iragl‘\ir. 'l the Conservators of( Forest,sa,tl.;]:ztfe?o:; 1 Western
damans. P air : Cons ore of Foress |
‘é;:des‘ ll’“gt‘d ]1’::_)\';;1:{;‘;;? :1213‘1&:(; tthc Conservator of Forests, South-
ern Circle, Bombay. belg ;

i -as. Coimbatore.
ern Circle, Madras.

11. AximaL ProouUeTs.

animal products obtained from the forest

> r WO . :
There are one ot t from a revenue point of view but alse

" of considerable value. not only
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as being most necessary to certair industries. Of these the most im-
portant is, without question, lac. The collection of honey and wax is also
worthy of notice, while elephant-catching is an important business in
Burma, Eastern Bengal and Assam, and in Malabar.

(a) Lac.

Much literature is available as to the cultivation and propagation
of lac, its uses and market value; it will here only be necessary to
indicate the chief localities in which it is found. For further reference
on the subject such treatises as Stebbing’s Monograph on the Lac Insect,
Indian Forest Memoirs, Vol. I, Part IIL, Zoology Series ; Watt's
Agricultural Ledger, No. 9, Entomological Series, No. 9 of 1901 ; Puran
Singh’s Note on the Manufacture of Pure Shellac, Indian Forest Memoirs,
Vol. I, Part II, Chemistry Series; and A. E. Lowrie’s © Propaga-
tion and Collection of Lac,” mayv be consulted. -

The chief lac-producing forest areas are the Central Provinces, Burma
and Sind, though lac is also cultivated in fair quantities in East Assam
and Bengal and to a less extent in the Punjab, United Provinces and
Madras.

Central Provinces.—The most important lac-preducing areas in the
Southern Circle of the Central Provinces are North Chanda, Balaghat,
Raipur, and to a less extent the Bhandara Divisions, while some of the
Zamindari forests produce far larger quantities than the Government
Reserves. In the Northern (ircle nearly all the divisions produce lac,
the Damoh, Mandla, Seoni and Saugor Divisions heing the most mpor-
tant; Ellichpur in the Berarsis also an important Division in this
respect.

Bengal —The forests of Bengal do not produce much lac at present,
the lac areas being confined to the Singhbhum and Palamau Divisions of
Chota Nagpur and the Sonthal Parganas.

Sind.—The Sind babul forests yield large quantities of lac, and are,
together with the Central Provinces area. the largest lac-producing locali-
ties in Tndia, the Hyderabad Division of Sind heing most important in
this respeet.

Eastern Benga’ and Asswn.—In Eastern Benga! and Assam lac is
f(_mnd in the Garo Hills, Khasia Hills, Nowgong and the Kamiup Divi-
sions, the area from which lac is collected being “ unclassed forests.”’

Burma.—The unclassed forests of the Southern Circle of Burma turn
out a considerable amount of lac annually.
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Outturn and prices.—As illustrating the outturn from, and prices rea-

‘liz=d in, the chief lac-producing forest areas, the following figures have

been taken from the Administration Reports of 1908-09 :—

!
. Approximate Approximate
Locality. i outturn. value. Raunxs,
Y . . .
tral Provinces . | 6,642 lbs. collected | Rs. 36,147 including
Oen “ departmentally. leases.
i The amount extrac-
~ ted on lease is not
. known.
Burma . . . | 1,438tous . Rs. 68,212 . . | Nearly all from the Unclassed
. ‘ forests of the Bouthern Circle.
]
Bombayand 8ind .  Notgiven . . | Bs. 28,463 . . Al} '§?n“5 the Hyderabad Division
of .
Bengal . . . Not known correct- | Rs. 1,301 . . | Removed by purchaser.
v.
Eastern, Bengal and 809tons . . Re.28382 . . | From Unclassed forests,
Assam. '

The lac revenue for this year, 1908-09, is extremely low, except in
Burma, where the export duty, recently enforced considerably increased
the amount realized under this head. 1In Sind, the amount of Rs. 28,463
realized in 1908-09 is exceptionally low, owing to the slump in the lac-
market, as in 1907-08, Rs. 83,675 only were realized for lac, the figure in
good years being generally over one lakh of rupees.

The market prices for lac fluctuate considerably from year to year;
at present the average for = Kosum’” lac may be put at Rs. 28 per
maund.

The amount of lac exported from India in 1907-08, according to the
Inapector General of Forests’ Report, was as follows :—

Button lac . . . . 1,976 tons Value Rs.  46,80,489.
Sheﬂ&c . . . . . 13,917 ”» ” I 3)32)38,1670
Stick. Seed and other kinds . 2,245 ,, » ' 29,11,935,

Enquiries. -Enquiries a: to leases for collecting lac should be address-

od to the Chief Conservators of Forests, Central Provinces, Nagpur, and
Burma, Maymyo ; to the Conservators of Forests. Eastern and Western

Circles. Eastern Bengal and Assam, Shillong ; the Conservator of Forests,
Bengal, Darjeeling ; and the Deputy Conservator of Forests, in charge
Hvderabad. Sind.
(by War and Honey.
Wild honev and wax are obtainable from muny forests of India and
Burma and are produced chiefly by the common wild bees, dps dorsata
M
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and dpis indica. The
wild tribes, as is the
the right of collectio
Bengal,

y are collected either free by forest villagers and
case in the Khandesh Satpuras and elsewhere, or
n is leased on contract, as is the case in parts of

Outturn and prices.—As illustrating the approximate outturn of wax
and honey from various localities, the following figures have been taken
from Forest Administration Reports for 1908-09 :—

© Apprioxmate

Locality, Approximate value of
quantity. leases,
} Rs.
Bengal -+ Wax and honey, . 16,827
I 341 tons.
Eastern Bengal and Assam Wax only 647
I8 cwts,
|
|
Madras . . . . . . .+ Honey, wax. i 12.828

ete.,~—amount
| not given.
Bombay, Southern Circle . “ Amount not 2,072

given.

Enquiries—Enquiries shou'd be addiessed to the Conservator of
Forests. Bengal, Darjeel ng ; the Conservators of Forests, Easte n and
Western Circles, Eastern Bengal and Assam., Rhillong ; the Conservator
of Forests. Madras: and the Conservator of Forests, Southern Circle,
Bombay P:esidency. Belgaum, as to the time for submitt ng tende:s for
the right to collect wax and honey.

(¢) Other Animal Products

Various other animal products are sold
prevnces ; for instance, 1,045,961 sil
1908-09 ; Rs. 3,040 worth of 1vor

annua'ly in  different
k cocoons were so'd in Bengal in
y n Easten Bengal and Assam ; in
the same provine leases to catch elephants wore given out for
Rs. 32.341, and the number captured was 364 valued at Ry, 36,400.

Horns and skins are sold in nearly a. p ovnces, a small revenue only
being derived under this head,
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12. MisceLLaxeoys Minor Forest Provucts.

i oducts are sold annually
1 number of miscellaneous pr
" tvhzrz’or:srtgse' it is only here possible to name a few of them, so as to
ifxl:ililzate the possible outturn and their relative local value.

In Eastern Bengal and Assam the palm leaves of Licuala peltata Pathi Leaves.
n ¥

. NS in Lakhimpur are used for
in Sylh.et andkpj Iul,l;&cﬁz;ﬁm{ ?ﬁ{::?l‘lla? They are'el))cploited either by
thatching, mat(l)flarge extent given free; thus in 1908-09, 135,000
Ffvc;laﬁ:«o;om for Rs. 86 and 5,504,120 were given away free valued
e ,
at Rs. 3,139, -ar Range of the Southern Division of North "r’:llmt
In the ,H'(I)‘uz“gt paltn. Corypha umbraculifera, occurs in g.reat
Kanara, tl% d :m};bers are sold annually for the flour cr sego obtamed-
?rblrl:dtr;c:t::; and for the leaves used in making umbrellas and fans;
tl:)us in 1907-08 such l)""hnsv“"?”“e sold for Rs'- 3’4035.(3 leaves In certain cigarette
There is an ever-increasing demand for cxgar;, Tendu or Tembru, Leaves.
localities, so much so that m 1908-09 the' sales o Sae]eaves e
Diospyros Melonoxylon, and ;\pta', Bauhinia r{a)cemo ’
to Rs. 11,178 in the Northern Circle pf Bom af.y. . I a8 mica in Hinem]
N ts are worked out in some Iorests, suc Proqmts,
Miners! pmd‘ll:: on which realized Rs. 24,721 in 1908-09. Manga-
Bengol thexrxoya\.\'cz;ked in Bombay, especially in the Panch Mahals ;
n(;ns.t; h?z b‘;l(o):t districts fees are levied for quarrying stones, the
while s .
amounts 80 realizefi, lTO\i:g:l.Ctb:l:fgqi:::ﬁl.valuc to mect purely local g:;s;:unor
a Mar(;ya:eﬂ;ii)loﬁzlo;rolm forests all over India and Burma, which fo. .
eman sntioned in this treatize.
want of space hi;?f;if;i& n;:}?:(])(rl‘:!(tz(];lllllt’ information on any forest
e hoilld address the local Forest Officers, or if the address
products, theZ) ;icer is not known, a reference should be made to the office
oi t:;:; Flonr:;j:riﬂl Forest Economist, Dehra Dun, United Provinces. who
o

will be pleased to supply all available information,
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Bobbeakulpars, Kan, . 31 Chemmangi, Tel. |, § " parviflors, Kosb. . Dhape, Kao, . . {Vnteria indica, Linn. . 107,128,136, | Fruit drugs
Bobbi, Kan, ., § Calophyllum tomentosum, 1 ight. I Chermanu . Anogeixeus latifolia, Wall. . . 16 ’ 138 | Fruits, edidle | | v
goeh}}, g:l. . .k{yliadolnbri(ormin. Besth. . . 107 g:erry.twgdl_. . Prunus Padus, Linn. be o 1?3) g}:uxnds o Tam. }vmm indica, Linn. . 107, 126, 136, G h

ohl, Beng. . . . i Linn. . . 6o | Chesfnut, Indiun . Castanopsin Hystrix, 4. DC. . . up, mara m, Tam., ’ 138
Bokal, Kan. . . ,.Mnmuso.ps El.engl. Linn e Ch!c{{m, 'Huul. - Butea {rundosa, Rosh, . . . Didok', Barm. . - " Bombax insign -, Wi, i RTE .
Boke, Hind, . . Bischofia javanica. Blume. . . 26 Chilhil, C. P, . < R r 5 Didu . ) Gadava, Tel. . e
Bokli, Kan. . . 3w Blenst, Ii o Chilmil,C.B. . Holoptelea integrifolia, Planch . 57 Diodal, " e Gadha, Tel. . . §Carcyaarborca, Rozb. - . 34,118
ggkl“ ¢ Bombay )Mlmusd—ms eng:,ﬂ "mi? b- . o C;:;m;msi. $d‘ - Lagerstrimia parvikora, Rorb. . 65 Dindags, | . . 16 * Gainti, Hind. . . Behmeria rugulosa, Wedd. . . 26
ndareh, Bombay . Lagerstromia parviflora, Roxd. - 65 thinduga, Tel. .y ) i odoratissima. Benth T Dindn,  pKan. . Anogeissus latifolia, Wail. . . 16 Gali, Kan. . . Casuariug equisetifolia, Forst, . 36
Boothali, Tam. . " Sirini, Tel, § Alhizzia adoratissima, Benth, 1 Dinduga, | Gallu, U. P, ., . ‘vaxus baccata, Lénn. . . . 99
N Katkilavai, }Bombnx malabaricam, DC. . 28,116,  Chinese tallow tree . Sapium sebiferum, Rosb. . .08 Dindu, J ' Gambari,
Ror. Hind Tam, ? b ' L lli', 11’112 (,hlmnu kadambu, Stephegyne parvifolis, Korth, . 48 Bimsmm, lT . Alb Lebbek. Benth 1 Samlbhar, HBind. . Gmelina arborea, Raxd. . . . b2
T, Hind, . . Ficus bengalensis, Linn, . .o, . Tam, irasanan ; Tel. . izzia Le enth. . . samhar, .
Borasu, Tam. . . Chloroxylon Swictenia, DC. . -4 (Ehi_mmnjoc, Tam. . Lagerstrimia parviflom, Rorb. . 65 Dirisins, j ! N Gandada, Kan . fantalum album, Lins, , R . 89
Borladda Xan. . Bombax malabaricam, DC'. 28, 115, 117, © Chir, Garhwal, Pinus longifolia, Rord. . 77,136,139 Distillation products o N 120 Qandagheri, Kan. . Cedrela Toona, Roxb. . . 87,135
. 128 | Kumaun, Divi-Divi. . - Cwsalpinia coriaria, 1 sud. - 134 dandha, Kan. . . Santalum album, Linn. . . . 89
Borsali, Guz, . . Mimusops Elengi, Linn. . . 69 Chiriman, Tel. . Anogeissus latifolia, Wall, . . 18 Dodaga, Tel. . . Adina erdifolia, Hook f. . . 13 Gangaw, Barm. . Mesua ferrea, Liwn. . . 68,127
Bot, Ass. . . - Ficus bengalensis, Linn. . 61,115 Chironji, C. P, . Buchanania latifolia, Boxrs. . 128,138 Doddabagi, Kau. . Albizzia Lebbek, BewtA. P 4 Ganjol Kan, . . Careya arborea, Roxh. . . 34,116
Botuka, Tel. . . Stephegyne{garnfolm, Korth. . . 88 | Chitta, Kan, - Boswellia xereata, Roxb, . . Doddaippi " . Bassia latifolis, Rord. . 24,124, 12.). Garal, Ass. . . Dwemonorops J enkinsianus, Mart, . 160
Bovumara, Kan. . Hopea parvifiora, Bedd. . . . 60 i Chittage, Tel, . . Daibergia latifolia, Rosb. . . » Dohu, l“)nd. . . Anogeissus latifolia, Wall. . . 16 Garma . . " - . 150
Backhal, Kan. . Mimusops Elengi, Linn. , . . 69 ' Chouk, Tam. . . . e 36 Dowa, Ass. . . Artocarpus Lakoocha, Roxd. . . 23  Darso, Hind. . .Albizzia Lebbek, Bextk,’ . . 14
Buda darini, Tel. . Careya arborea, Rosh. . . 34,118 . Chowku, Tel, . § Casuarina equisctifolia, Foref. Hind . . gaul Kan. . Careya arborea, Rosd. , . 34,118
Bude, Kan. . . Dalbergia Iatifolia, Rorb, . . 43 Chunungi, Bombay . Lagerstromia parvifiora, Rosb. . 85 Dowla.b ' o }Kularrhvns auntidyeenterica, Wall. 57  Gauri bet, Nep. . Calamus acanthospathus, Griff. . 150
ga:akel!%‘eng. . . gxmu?pu t]langn, il'm‘. o 1(]&9 %n_gnrettu leaves . N . . . . . . 155 Bombay. 117, i;g gnuux]i';n, I}l{md, . Schleichera trijuga, Willd. ~, 92,128
3 . . . Fieus bengalenais, Linn. . 81,115 innamon . . . . . . . . . 124 Drugs . . . 2 avuldu, Kan, . .
Barags, Tel, . . ! Coehin oil . . 131 Fruit and Seed 1434 Gawagiln, Kan, }Carcyu arborea, Rorh. | 34, 118
Bargao, Kan. . z . " Cocoons, silk A 1 ” Root . . 142 Geemmadi-tekku Tel ' vl ’
Burgi, Tel. : Bombax malabaricum, DC. . 2§, ns (‘a/opho;w : ) . : . ‘ " jae " Stem and bark 144 Geli, U. P, | . Taxus baccata, Linn. . . . 99
l};‘“ a, gag. . . 2 17,128 Congu, Kan, . Stephegyne parvifolia, Korth. . . 98 Drumestick tree . Moringa pterygosperma, G‘"”’i‘v lll«fé ge"‘ila'“b“‘lv W - Santalum album, Liem. - . . 89
urma Padawk. . Pterocarpus macrocarpus, Kurz., . 83 . Copal tree, Indiun . Vateria indica, Li A 2 37, tenthi, Genti, Hind. hmeri
Buraga, Kae., Tel. . ) poovos oosamb ! D %8 118 i P Vateria indica, Lins. lo7, 128, 1o Dudagu, Tel. . . Adina cordifolia, Hook. f. . . 13 Geti, Hind, . | } Bahmeria rugulosa, Wedd. . . 26
Burugadamara, Kan. } w 3 icam, DC. . f?i “;;v ' Copal resin . . . . . . . . 188 Dudcorv, Ass. . . Holarrhena antidysenterica, Fall. . 57, Gette, Tam. . . Dalbergea Sissoo, Rosd. . . . 4
B o 128, Cottontree . . Bowlax malsbaricam, DC. | 28, 115 i} 117,144 Ghari am, Ass. - Mangifera indica. Limn. . . 66, 147
urag, Tam. . Chloroxylon Swietenia, DC. . . 41 117, 128 Dudeppa, Tel. . .£areva arborea, Rord. . . 34116 Gike, Tel . . Diospyros Melanoxylon, Rox, . . &
Basi, Tel. + . Schleichera trijuga, Belid.  , 92,126 Cummi, Tam. . . Gmelina arhorea, Rorb, . . D e Dudhi, Hind. . . Holarthena antidysenterice. Hall. | 57 (Ginyan, Hind.. . Odina Wodier, Roxb. 70,118, 132, 137
gn:, lz:gg be. Tam, Ficus beugalensis, Linn, . Bl,115 | Cuteh . . A | A X R T3 Dudi, Ass. . . Da-mouorﬁps Jc;ku;sinunc. Mart. !?‘) gnmalé, ?’MB' . g;u]isiu Filsmlg, Iinn 34, 131, 147
ata mbe, Tam. cpnts . Cypress, Him . * ¢ ippi, Tel. . . Careya arborea, Rogh, . . . B iirya, C. P., Berar , Chloroxylon Swietenia, DC. . 4
ot lkldpmbu . }Ste?hejgy.ne purvilolia, Korth. . 98 ypress, Himalayan Cupressus torulosa, Don. IR ?,‘;‘,‘,:Kf’,‘xaﬁ.. . . Diospyros Ebenum, Kosmg. . . 46 Gobalu, Kan . ) R 4%
otale, Kan. , . Qrewia tilimfolia, Fahl, . 53,115 | D Pumper, Tel. . . Gobli, Kan. ., Acacia arabica, Willd. . 11,129, 134
Butter, ugdablo . . . . . . . L1928 Dumperti ., . - L0dina Wodicr, Rosh 70, 116, 132 Qohm natrut, Kan . Bischotia javanica, Blume. . 25
w8l ., -« « <« .+« .12 Dabria, Bombay . Anogeissus latifolia, Fall. . .18 Dumpili, Kan. . ) t T 1y Uodan, Kanooo -
o ! B:ﬁda{. Kan. . .Carcyaarborea, Ross. . . 34,118 Pumpini, Tel. ggggsl Kan. . . cOdina Wodier, Roxb. . 70, 116, 11-'-";’:
; L B . . rwia tilimfoli e i B -3 Y . : . L . 7
Camphor ., . . . . . . . . .124 Dahy, Rind. . g;ix:rl;u;ﬂﬁiz)c’h?'ﬁégb, _ 53., ‘g B::;P:mmm, Kan. . %Vateria indics, Linn. . . - 107 (:o{lhuh(;hi, Kan, . Alhizzia odoratissima, Benth. . . lé
Ccv‘,;:;,a'”_‘ . . . . . . . .148] }:g i g:.mw '};clng . i‘)dina cordif[g]ia, Hook. f. . .13 Dupadu, Tel . . 5 Gojal, Kan, . Udina Wodier, Roxb, . 70,118, 13';27,
s L wadi, Tel, . . Diospyros Melanoxylon, Rorb. . &7 LDyes - e - o S :
. Greater . . . - . . 145 Dammar . . ’ H y Goli, Kan. . . Ficus bengalensin, Linn. . 51,115
or Nepal. Losser ’ 1: L §lu_zat. 8 llg %:f 01‘3’::2 gz:ll‘?::lla . | I}\'ipu fraticans, Werumb g
” L L U " ock . . 139 Root . . e ‘ion ©° ¢ Gmelina arborer, Roxd
or Malabar, | W hi " Gongel, Ken, . . d R |
) " ite . . 138 . Wood . . « X » SN . . ..
Cossiabork . . ... ... . Dab New - Rechmorin rogaloss, Wead. .. 38 ' E oo ol - Jihleichors Irnga, Wil 02,12
" PR e e e e arga, Tel. . . Ougeims dalbergiofdes, Henfh, . A - o Am . : ES:
Caatilloa rubber e 141 Darshana, Tel Albixzia Lebbek, Benth 14 Gravaes, fibre . . B 11
Cara -, .- . . . T 1 18l Date,wild . . Phanix sylvestr) ’ oL ilaria Apallooha, Roxb. . . 122 Sodder . : .

: R e L. , . vestria, Koeb. .. 1 Te igec - - Aquilaria Agalloana, ” ! AR 3§
Cadar.'%::l-m . ; Cedrela Toona, Rozb, . 37135 B.;:Idhall: Hind. . ]‘A‘.ry\hrini suberosa, Ro;b, \ ., . gg Ili‘z":"],fdi,.du-alnul. ;\?\)llll‘ Lebbek, Benth, . . T vl il thatching . . . . ﬁg
04 o . N o S A ehua, Beug, . < Art # .. . < - ' Di . : iy ' ¢ . . . < 12
Chabaku, Kan. - Casuarina equisetitolia, Forss, . . 36 oo 1:1 Bd )rcgsn:;gnsgo;:;oo%:; var ;.’:E:::. lh.n : T $ Diospyros Ebenom, Koeniy. 16 Grass seeds . . N . . 148
Chagage fon. . }Schl&ichemt ij W 2, Hind. *§  Libani Barrel . . 8,022 ib} ite . v 147 Gruzing . . T . : 10

Chagate -, . rijags, Filld. . 92,128 puonty R y y 23 Edible Fruils - 145 Gugal Boswellfa scrrata, Rozb. (G .
phul, Heng. . Artocarpus Lakoochs, Roob. . . Grass sceds  + 43 ugal, gwm . . Boswe rata, Rozxd. (Gum) . 2
gg‘{sﬁg;a&e%::‘-l Ko " » . 02,1268 gm_-g(ﬁri, Il\'lp‘n._ . Codrels Toona, Roxd. . . 37,138 Edible Products .+ }:; 'Gugal,Tel. .. Shorea robusts, Gertn. f. . 93,128
Chatlaholemath, ,, }_L“e“"““““ Flos-Reginw, Rete. 62 Dyiqwar ', ] Cupressus torulows, Don. . . & Emeoote e Lagerstrimis FlosRegine, Rete. . 62 gooio o, T S
Challane, Kan. . Dyterocarpus turbinatue, Gerés. ' Dowa, Ass. . . Artocarpus Lakoocha, Rord. . . 23 "“;':.m'l'. P ruggilam, Lel. . {Buﬂ‘\'ﬂ}‘iﬂ serrata, Rord, | )
ch s y . DY U g;\lk. Hind. . . Butea Irondosa, Rosb. . 30, 116, 11336é Elephats . - .- , e 124 }‘;; Gugle, Kan. . . Vateria indica, Linn. . 107, 128, 196,
a3, Ass. * } Artocarpus Lakoocha, Roxb 2| ppamans, Guz, -, Elups, Tam Dassia latifolia, Rosb. . 24,124,125 :
Chswoa ,, - - » Jogo, . Dhamin, Hind. . }Grewln tlimtolis, Vadl. . 58,116 ra, tam. .- ‘ :

Chanangi, Kan . Lagerstrimia parvifiora, Rosb, . 8 Dhamni, Kan. .
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Gagul, Kan,

Guguly, Tam,
Gel, Tam,
Gams |
Gam Arabic
» Kaotira
[ El'lo
” s free
» TeFiNg
Gumadi, Tam,
Gumar, Beng. .
Gumar tek, -fel_
umbar, Beng,
Glmh"n Hind.
Gamitaku, Te},
Gummadi ,,
Gumpan, Tel .
Gumpani ,,
Gumpina |,
Gumpini
Gumpna |,
Gamti, Kan.

Gurjan, Beng.

» el .
Gurmata, Guz,
Gyo, Burm,

Badri, Gnz, .
Haladwan, Guz,
Halasa, Kanv, ,

Haldu, Hiud. .,
Hale, Kan.
Halsina, Kan,
Halsu, Kan.
Halusu ,
Hardu, Hind. .
geg'h‘;c\'ﬂ. Kap.
ebhalsn, Kan.
Hedde = o
Heddi, Mar. ”
Hedu, Kap,
Houo, &
He 0l, Ass.

Henduripoma, Ass. Cedrel

Henvumatli
Hottiga li, Kan,
Hijal, Beng, .
Himaloyon eypress
dAup,

”

H:‘"Kgl'i. Ass.
i Mar.
Ririh,jAss. |
Hirojah, C. P,
Hnabe, Barm,

naw

go .?dl:- " o
e 1, K
Hole k:;n.k 1o

Hona, Xan, "\

Hongaln, K
Bonfl‘ * ?n.‘
Hond .
Honey . .
Hongal, Kan. .
onge

Honne, Kan.

Horns

> . Hunab, Kan.

|

} Horse-radisk tree

' ﬁu!n\'n_
. Huluve, 3 Kan.
Hulve, } "

.

li Huragalu, Kan.

! Ibbadi, Kan. .
1jal, Hind.
1lavam, Tam. .

! Ilava

L Itlapathia, Kan,
uapei, Tam. .
Im, Kan,
In, Burm,

Pagn.
- Odina Wodier, Rasb, . 70, 118, 132
- Boswellia serrat is
+ Gmelina nbore: ,;::bb . i?
. . L1
: . . » 136
X . . . li;u
: . . . 197
: Rozb. 84, 197 .
-‘ w—- w0138
. iGmellm arborea, Rozxb, . . 82
)
0
: +Odina Wodier, Roxb. . 70, 118, 132,
. ‘} 137

} Gmelina arborea, Rosb.
Sanatalum album, Line
+ Cochlospermum Gonsypiu;n, De. ..]1?

- . 62

+ Dipterocarpus tarbinatus, Gerin, f. ]4%7
140

:Cnssia Figtuln.'Lin-' 43, 191, 147
- Schleichera trijaga, Ji7id. o ”‘;: };Z

H

- Terminalia tomentor
- Adina condifolia, Ei:iz.m #4-10018

« Artocarpus integrifolia, Tinn. .f. : ‘.2!.!3
+ Adina cordifolia, Hook, Y
+ Holarrhena nmidyscme'r'ifc.a, Wall. . 5173
. 117, 144
- ¢ Artocarpus integrifolia, Linw. £, . 22

- Adina conlifoiia, &
+ Melia indica, llkraﬁgs.k' f “?
«+ Artocarpus integrifolia, Linn. j 61‘

: Adina cordifolia, Hook, f.

. Stephez_yne parvifolia, Korts

. Banqabls sativa, Limn. o

+ Batringtonia acutanguia -Gmrin
a Toona, Rasrh, ’

. ﬁﬁl{;ya nrl‘)lorea, Roxh,

. a cordifolia, Hook. . )

- Barringtonia ncutanguluf. Gartn, .

.Jupressus torulosa, Don. . B

. Curme: macrocephala, Benth. ;

. Taata_nnpgna Hystrix, 4. DC.

- erminalia Chebula, Refz. . :

- Albizia Lebbek, Benth, .~ 13

- Cassia Fistula, Linm,. . 53 131 12}

- Ydma Wodier; Rosd. 70, 11g, a2’ 14

- Mdina contitolia, Hook, 7. " " i

o8 iay mangife : PRTY

. Lagerstimia l-"‘ e Fers. e

4 los-Reginw, Reez
« Barringtonia avn RN NG
B ‘utangula, 23
« Calophyllum Inophyllulu: I.’i:;f". ’ “.'\3
128, 134

. }Terminn]in paniculata, B~ 4 4. . 103
Pterocarpus Marsupinm, Roxh,

. 81,
. Teru: . 137
+ perminalia paniculata, B, 4 | - 153
¢ H,‘;:m latifolin, Rorb.' b 'll ]-)l. }1}-’
eroearpus Matwupium, Rosh. i, 139
{%‘t‘"’hhyl um Inoph‘yllun'l ]‘:':b' nS, 1
erocary » Lim, . Rt

pus Santalinus, Linn. f. . w8
f . . . . 154

Indarjau, Hind.

Indian Chestnut
w Copul tyee
v Laluraum
oo Red wood
Indrajag, Bombay
Indrajay, Hind.
Ingar, Hind.
Injar 0 .
Innumaddi, Tel,

bpe
Ippi, Kan,
Tppi, Tel.
Lridi, Tel,

Iron wood fres .
Irubogam, Tam.
Irugachava, Tel,
Irul, Tam,

Trnmboga, Taw.
I, Tam,

Ttigi, Tel.

ltols, U, P,

I, Taw,

Iyah, Kax;. .

Juek tree

Jazadi, Kan, .
Jasgarwah, C, P,
Jali, Kan,
Jahigida, Kan.
Jam, Hind, Beng,
Jaman, Hind. .
Jamba, Tel.
Jatha, Mar.
Jambe, Kan,
Jarmbu, Hind. .
Jambu, Merwara,
Jamni, Hind,
Jamu, Ass. .
Jamun, Hind. .
Jana, ¢l

Jani, Kan,

Jarul, Beng,
Jati-koroi, Ass,
Jhingan, Hina,
Jitangi, Tel,
Yitewi, Tol,
Sitangs, Tel.
Jiyal, Beng,
Jubbalpores

Paek.

. Moringa pterygosperma, Garin. ‘57.3‘%

- Terminalia paniculata, W § 4. L108
- Terminalia paniculata, W' &4 4.+ “3

« Chlorosylon Swictemis, DC. - .
I
- Dalbergia latilulia, Rorl, .

« Bartingtonia acutangula, Giarin. -« *3

.} Bomax malabaricum, DC. . 8 1S
; } x malabaricum, 1 1ge

o7, 124, 136,
107, e
24,124,138

. e

. Vatoria indica, Linn.

- Basmia Iatifolia, Roxd. .
« Hopea parvifloria, Hedd. . .
. Diptemearpas tuberculstus, Kosb. - 48

1’3
. Holarrhena antldysentenica, Wail. - 7
‘ 1a antidysenterica, Wo 117, 140
. Castanopsia Hystrix, 1. DC. . - %

. \:alzrin indica, Jinm. . . “‘Z
< Cassia Fistals, Linn. . 81,181, 1%
. Roymida febrifuga, . dr. Juss. .
. } Holarrhena antidssentenca, W oll. 57
. g n7,
* § Barringtonia acutanguls, Gerta. =
. Terminalia tomeatosa, W 4. l‘l‘.’u-

© $Bassia latifolia, Rosh. . 24,124,135

. Dalbeegia latifolia, Roxt, . . o
Irom wood of Burms Xvlia dolabriforinia, BenfA. . .17
Mesua ferren, finn. . . . .

. hnr'a parvittors, Bedd. . . . e
. Dalbergia latifolia, Kesd. . .
¢ Xylia dolabriformis, Henth. . .7

* csun ferrea, Jlinw, . . .-
. Hopea parviftora, Redd. . .
* | Dalbergia latifolia, Rox?. . Lo
. Cansia Fistula, Linw. BTSSRI
. Daltergia lntifolia, Kor’. .8
. . . - - . . - 15‘
. Culrela Toona, Kesb, .« 37,19

J

L, Artocarpus integrdoha, Joww )0 221 ¥
. Nchleiche.a trijuga, Hea, . W2, 126
. Cassia Fistula, finm. . 33,131, 147
. Acacia araluca, Wd. 11, 129, 138
. Calamus tenuis, Rorh. . . Sl

)-l'luzcnm Jambolana, 7om, 80,132 187

Xslia dolabriforneos, Jewth, . < W7

© L Eagenia Jambolana, Lom. 2, 132, 147

_?
2
)
o)
0

L]
S Grwa tlisfola, Vabl. . 53,8
. Lagerstromin Flos-Regine, Retz. . a2
. Albizzia adaratisnivia, Henth 14

OMina Wodier, Rord, 70, 118, 132, 137
; Dalbergia latifolia, Rort. . . 48
Odina Wadier, Rort. 70, 416, 118,347

Ferminaha Chicbula, Retz. (Myrabo- 133
tiw).

Jugar, Hind. .
Jute . .

Kachri, Hind. .

Kachu, Kan.
Kadaba, Kan. .

Kadali, Tam.
Kada.nbs, Kan.
Kadambe, Tel.
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Barringtonia acutanguls, Goartn. . 23
Corchorus capsularis, Linn, . 115
{ i olitoriug, Linn. . . 115

K

. Holarthena antidysenterices, W”ul{.ﬁ, 15474
. Acacia Catechu, Willd. . 12,123

Stephegyne ﬁr\ﬂolit_ Korth. . 68
. {Adim condifolia, Hook S . ){3)
. Lagerstromia Flos-Reginw, Wall. . 62

* ¢ Adina cordifolia, Hook. f. . . 13

Kadambe, Ksn., Tel. Stephegyne parvifolia, Korth. . 98

Kadamic, Tel.
Kadani, Ksn. .
Kadapalai, Tam.

Kadawar, Kan.
Kaddam, Hind.
Kaddappay-maram,

Tam.
Kadiala, Kan.
Kadwar .
Kwem, Hind,
Kaggali, Kan. .
Kagli, Kan. .
Kai-bevn, Kan.
Kail, Hind.
Kaimal, Hind. .
Kain, Hind.
Kaka-tati, Tam.
Kake, Kan.
Kaki, 1am, .
Kakibevu, Kan.
Karksi, Kan.
Kakke ., -
Kakria, Hind. .
” Gnz.
Kalarnk, Kan

Kala siris, Merwara. Albizeia odoratissima, Benth. . o

Kali papri Hind.
Kali siris, Hind.
Kalkambi, Tam.
Kallale, Kan, .
Kallam, Hind.

Kalo-sarasio, Guz. .

Kalsis, Hind. .

Kal-thuringi, Tam. .

Kamada, Tel.
Kamara, Kan. «
Kamba, Tel.

Kamba bomkl,.T(-I.

Kambhar, Hind.
Kambili-pishin,
Tam. - .
Kamela poder
Kamlai, Hind. .
Kamma regi, Tel.
Kanaps, Tel. -
Kanap » .
Kandm, C. P. .
Kangei, Hind.

Kanjee vadychan, Schleichera trijuga, Willd.

Tan.
Kanju, Hind.
Kankrel, ¥ ;“d'

vanopa, 1ot
kln(;lll. Hind.
Kann, Kefl, .
Kanyin, Burm.
Kanyinni, Burm-
Kanyin

Burm.
Kanzmaw, Burm.
Kapock . .
K:v’-’nchu, Kan.
Kaorachi o
Karnalll, Tel.
Kavam, Hind. .
Karangalli, Tam.

wettaudg, j

-1 Barringtonia acutangula, Gerfu. « 23
. Holarrhena antidysenterica, Walll.”., 1547’;
) } Stephegyne panifolia, Korth, . 98

Barringtonia acutangula, Gerfe. . 23

.

o
. }Stcphegme parvifolis, Korth.  + 98

- ¥ Acacis Catechy, wind. .o12,123
. ia indi i 67
. Meclia indica, Brandis. o .
. l'imlua excelss, Wall, . 75, 136, 1?9
. Odina Wodier, Rorb. 70, 116, 132, 137
. Bischotia javanica, Blume. . . 25
. Diospyros Ebenum, Koenig, - . 46
- { Cassia Fistula, Liws. 35, 131, 147
. Mclia indica, Brandis . . . 67
( Cassia Fistula, Limn. - 34,131, 147
'- Butea frondosa, Rosb. 30, 115, 135, lgz
. Lagerstronis ;-;\-mon, Roxb. . 4;
. Dalbergia latifolia, Rosh. . . 8B
. Holopteles jntegrifolia, Planchk.
. Al({)i(lllil odoratissima, Bewth. . . 1§?}
. Careya arborea, Roxh. . L .

. Mimusops Elengi, Linn. » .
. f‘il(lcl;\l:cg;ne panvifolia, Korth. . . 98
Albizzis odoratissims, Denth. . U]
Lebbek, Benth. . . 14
7 odoratissima, Benth. . 16
. Ad™na cordifolia, Hiok. f. - .13
. . 5

) Z Hardwickia binata, Rorb.
| &tephegyne panvifolia, Kortk. . 98
. Gmelina arbores, Roszb. . . . 82

34, 118
. Carera arborea, Rogh, . . 1]
. Maliotus phillippicensis powder . 135
" Odina Wodier, Koxb. 7v, 110, 132, 11:17
. Artocarjus Lakoochs, Korb. . .28

N R 23
. Barringionia scutanzuls, Garin . 2

. Adina cordifolia, _Hoqkf. . .13
. Holoptelea integrifolia, {’Iaurk . 2;

. Stephegyne parvifolia, Korth. 92-' 126

A e 7
. Holoptelea integrifolis, Planchk. . 67
. lhl\’(:l {rondosa, Regh, 301 115, 136, l.l}/
. Barringtonia acutanguls, Gartn. N 23
. ATtocaTpUS integrifolin, Lisn. f. 22,147
. Stephegyne parvifolia, Korth. . .98
. ipteroc < turbinatus, Geertn.

lDl}\l( m«arpu. i X R

. Baskia latifolia, Roxb. .24, 1112:' gg

54

< ! ardwickia unata, Roxb. .
0 ia integerrima DC 2
. Camadlia in . . . . 3
. Adina condifolia, Hr:ob.f. 5 11'1.
. Acacia Catechy, wend. . 2, 12

i

!

Karanji, C. P.

. Holoptolea integrifolia, Planch. . &7

Karan kongu, Tam. IIoY:a rvifiora, Bedd.

Karchi Hind.

Karemara, Kan,
Kari, Hind.

Karimadi, Kan.
Karimardu, Tam.

Karimaruthie, Kau.

Karimatti "
Karimutal, Kan.
Karinga, C. P.
Karkacha,C, P,
Karma, Hind. .
Karmi, Tel. .
Karra, Hind.

Karra marda, Tam.

Karri, Kan.
Karrijali, Kan,

. . . 60
rrhena antidysenterics, Wall.. 67,
17, 144

. Ho.

. Diospyros Ebcnum, Koemig. . . 46
. Holarrhena antidysenterica, Wall.. 67,
117, 14¢

. )Torminnlin tomentoss, W. 4 4.104,
132

" Dugeinia dalbergioides, Benth. 71, 1i5
. Holoptelea integrifolia, Planeh. 57
. Cassla Fistula, Lins. . . 84,131,147
+ 1 atephegyne parvifolia, Korth. . 98

" Holarthena antidysenterica, Wall.. 67
_ Terminalia tomentosa, W. & A. .1{)4,
A2

. Diospyros Ebenum, Kanig.

. . 48
. Acacia arabica, Willd. 11,129, 134

Karn marutha, Tam, Terminalia tomentosa, W4 4. 104

Karumporasa .
Karumthumbi
Karungali, Tam.
Karuukali
Karunthali ,,

Karnthoverai, Tam.
Karanthuvarai, Tam s

Karuvagai, Tam.
Karuvage, Tel.
Karuvelam, Tam.
Karvaghe vy
Kashmala, Hind.
Kasmiri, Hind .
Katbaghi, Kan.
Katdhaura, Hind,

Kath . .
Kathal, Nind,
Kathar, ,, .
Kathit, Burm..
Katho bet, Beng.
Katillippi, Tam.
Katire gum
Katol, Hind
Kattek, Tam. .

Kattuclavam, Tam,

Kattu vagal "
Kat vage, Tel.,
Kacchia, Tam.
Kanlu, Kan.
Kaur, Kashmere
Kaura, Hind, .

Kaval, Kan.
Kavani, Tam. .
Kaviri, Tel
Kavne, Kan. .
Kaya, Burm. .
Keeliye, Kan,
Keim, Hind. .
Keli-kadam, Beng,

Kempi gandagheri, Cedrela Toona, Roxb.

Kan.
Kesara, Kan.
Khair, Hind.
Khakda, Guz. .
Khamhar, Hind.
Khammara ,,
Khas khas, ,,
K hoira, Ass,
Khor, Hind.
Khumbi, Hind.
Khut, Kashmere
Kiamil, Hind.
Kierpa, Heng.
Kilinji, Kan.
Kimul, Bind. .
Kindal, Mar, .

Kino, Bengal
s Gum

Chloroxylon Swictenia, DC. . . 41
Diospyros Melanoxylon, Recab.
. Acacia Catechn, Witld.

. }Diospyros Ebenum, Kanig. « . 46

. &7
12,123

Melanoxylon, Rorb. . 47
: 7; Albizzia odoratissima, Benth. . 18
. Acacia arabica, Willd. 11, 120, 134
. Albizzia odoratigsima, Benfh. . .16
. Odina Wodier, Roxb. 70, 116, 132, 137
. Gmelina arhorea, Roxd, . . 62
. Albizzia Lebbek, Benth. . .14
. Lagerstromia parvitiora, Roxb. , €5

. e 123
‘ % Artocarpus integrifolia, Linn. 22, 147
. Erythrira suberosa, Rord. . . 50
_ Calamus viminalis, Willd. 150, 151
. Bassia latifolia, Roxb. 24,124, 125

. 137
. Artocarpus integrifolia, Linn. f. 22,147
. Careva arhorea, Roxb., . . 34,116
. Bombax insigne, Wall. . .. 27

- malabaricam, DC. . . 28

‘}AlbizziaLebbck, Benth. . . M

iloloptelea integrifolie, Planck, . 57

. Carrya arborea, Rosrb. . . 3%, 118
. Saussurea Lappa, Clarke . .14
. Holarrhena antidysenterica, Wall. . 57,
144

. Careya arborea, Roxb, . . 34,116
, Cassia Fistula, Linn. 34, 131, 14
. Accacia Catechu, Welld. | 12,18
. Careva arborea, Roxh. . . 34,118
. Mimusops Elengi, Linn. . . . 69
. Erythrina suberosa. Rosgb. . .
. Stephegyne 1‘pm-vit'nlin, Korth. . . 98
. Adina cordifolia, Hook. f. . Rt
. 37,135

. Mesua ferrea, Linn. . . . 68,123
. Acacia Catechu, Willd. . D X9 b5}
" Butea frondosa, Rorb, 30, 115, 135, 137
. } Gmiclina arborea, Roxb. . . 52
. Vetiveria zizanioides, Stap. f.. . 120
. Acacia Catechu, Welld. . L1212
. Juglane regia, Linn. . . . 61
. Careya arborea, Rogh, . . 34, 116
. $aunsrsurea Lappa, Clarke . 116, 143
. Odina Wodier, Fosb. 70, 118, 132, 137
. Carallia integerrima, DC. . >
, Cedrela Toona, Roxh. . . 87,135
. Odina Wodicr, Roxd. .70, 116, 132,

137

. Termivalia paniculata, 7" 4§ 4. 103
. R 187
..... i87
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Kiralbhogi, Kan.
Kirlabhogi, Kan.

Kodagapalei, Tam,

Kodamuraka, Kau,

Koduvaporasu, Tam. Chloroxylon 8wictenia, DC.

Konda tangedn, Tel. Xylia dolabriformis, Benth.

Kondrivan, T am.

Kule-Kv’fwi, Kan

Kuambalam, Tam.

Kl’}nlbi Hind. Tam.;

Kumilamaram, Tel.

Kumdrikam, Tam. .

Kurimutal, Kan.

Y
Kyein-byu, Barm.

ZLaburnam, Indian

Laka-chamma Tel

Pacr.

PaGe.
| .
...... 137 . Lal chundan, Tam. Pterocar tall Limn. f. 97
. Hopea parvifiora, Bedd. . .t La N St bt e TJusel
. }%Opm pz;TViﬂul’a, Bedd. . . 80, Bombay. chiandan, Soymida febrifuga, Air. Juss: - o
- Terminalia paniculata, W - 4., 103 Temon grost. .. Cymbn it C 120, 121
. Melia indica, Brandis . . 67 Lendya, Hind. . L’;me:n‘:r’f::i‘n‘|‘mrr‘\-(i‘|‘l:;rar.) h;oxb.. )

. Cassia Fistula, Linn, L 34,131, 147
112

" }}Iolarrln‘na antidysenterica, Wall. 57, ‘

17,144

. Lagerstromia Flos-Reginwe, Refz. . 62
. Holarrhena antidysenterica, Wall. . 57,
117, 144
1

. Melia indica, Brasdis . .
. Acacia Catechn, Willd, . P F b5
. Holarrhena antidysenterica, Wall, . 57

117, 144

. Mbizzia Lebbek, Bnth. . . )
. Holarrhena antidysenterica, Wall, . 57,
o 117, 144

. Cassia Fistula, Linn. . 34, 131, 147
. . 107

. Cassia Fistula, Linn. .34, 131,147
. Vateria indica, Linn. 107, 128, 138, 138
. Cassia Fistula, Linu. . 34,131, 147
. Hopea parvifiora, Hedd, . . . €0
* {Cassia Fistala, Linn. . . 3,116

. Holarrhena artidysenterica, Wall. . &7,

17, 14
. Cyperus tegetum, Roxd, . . ! 1'.!4
. Holarrhena autidysenterica, Wall. . 37
_— L 17, 14
. é bizzia odoratissima, BenfA. . .18
T Schieichera trijuga, #4114, 92, 126,152
. 1 Holarrhena antidysenterica, Well. 57,

.3 17

. .Stepl_\egz-ne parvifolia, Korth, N 1:8‘
. Acacia Gatechu, Willd. , . 12,123
. Carallia integerrima, DC. . N
. Gmelina arborea, Rord, .

. Lagerstromia lanecolata, Wall, . ?A
n }Gmelina arborea, Roxh, . . B

. Holoptelea integrifolia, Planch
. Gmelina mboreg, Roub. Aam.. o

}Cnreya arborea, Rorh, . . 34,118

2

X }Gme]inn arborea, Roxb., . . B2

. Careya arbores, Roxh, . . 34, 116
. Barringtonia acutangula, Gerin. D
} Gmelina arborea, Roxb. 52
. }Boswcllia serrata, Roxd. 19, 118
. Holoptiea intigrifolia, Planch. .5

Holarrhena antidysenterica, 15ai/, ';)77,

n . 117, 144
. Ongeinia dalbergioides, Benth, 71, 115
. l‘ia_nmgtonia acutargula, Garin, '
. Schtleichera trijuga, 3i//d. . 92. 1%
. Saussurea Lappa, Clark: . T13
: }Barringt«)nia acutangula, Garry, . 43
. Calamus spp. . . . 150, 15

,»  viminalls, Wik, 1, ]1':;
" Guruba, Ham, . ) 151
»  viminalis, Willd,
» Guruba, Ham. .
” viminalis, Wiild.
” spp. . . . . 150, 151

L

. Cassia Fistula, Linn.

34, 131, 147
152

o }Artocnrpus Lakoocha, Roxh. 23

Letpan, Burm, . Bowmbax malabaricum, DC. . '-’9.‘ 115,

. 117, 128
Lettokkyi, Burm, . . . -
Lettokthein, Burn, § Holarrhena antidysenterica, " ul)71. f;..

.97

Lim, Hind, . . Cedrela Toona, Roxb. . .
. Melia indica, Brawdis, . .« 7

Limbe, €. P,

LiV1lnA:r, Mohw: . . 124
Loharblhadi.  Beng. Oding Wodier, ord, 70,118, 132, 147
Lony-nerdled pive . Pinax longifolia, Korb. . 77, 134, 189
Lowi Hind. . Artocarpus Lakoocha, Rosb. . Lo
Luban, Beng. . Boswellia serrata, Rorb. . .29
Lud, Beng. © . . Cedrela Toona, Rosh. . . .87
Lunt, U. . | . 'Tuxus baccata, L. . . . w
M
Maa, Tam. . Mangifera indica, Ig 66, 147
Marnssar b iir-oil gifera indica, Jgm- . T g

Madagari vembu, Cedreia Toona, Rogh . . 37,135
Tel, Tam.

&Iadzuj Hind. . | Erythrina suberosa, Roxb, . . M
Maddi, Tel, . Terminalia tomentosa, 3., 4 4. . 10%
Madi, Kan, . . Boswellis serrata, Rozh. . L.
Maddidhu n, Kan. . Vateria indica, Linn. . . S
Maduga, Tam. . Ervthrina suberosa, Rorb. . . b0
Magadam, Tam, . Mimusops Elengi, finn. . . G
Maha niv'n. Hind, ., Cedrela Toona, Rord, . . 87,135
Mahila, Tam. ., Minusgops Elengi, Liwn. . . hy

Mahogany, Eust Soymida febrifuga, 4dr, Juss. .0

India.
%dl“}‘“?. l‘l{iml, .

ahula, Heng. " ! Bassia latifolls , 2
Mahwa, Himt Beng, } assia latifolla, Roxb. . 24,124 120
Makad bhirand,

Kan.
Makil, Tan.
Malubar oM

Carallia integerrima, DC. . .82

. Mimusops Elengi, Linn. | . . 8

rod L. 121
Malachithiyan, Tam. Bischofia javanica, Blume. . . %6
Malainangal, Taw. | ; ’ 7

Malat naval Tam. } Mesua ferrea, Linm. . . 8

Malampuuna, Tam, Calophy Nt "4 3
Mal Eamgeuni. Hiu(ll: alophyltum tomentosum, Wight, . 31

Bambay. § Culastrus paniculata, Willd. 1
Mamadi, Tel. |
Mamid, Fel.
Manganesr

g })lmxgifcm indeea, Linm. . 66,147

-

Mangas, T Y et o
as, Tam. . Lo v
Mungo . Mangifera indica, Linn. . 66,147
e .. .S 147
%”7‘!]081""" . Garcinia Mangostana, Lwn, . . 148
angrove . . Rhizophoraspp. . . R
Mt whils . Avicennia officinalix, Linw. . . 132
A“x‘nn:n\,za, Buem, |, Carmllia integernma, D . . 32
x‘ ars, Kan., . Mangifern indica, Linn. . 08,147
Al;"blﬂ‘”ﬂ(ﬁl’ Anda- Dionpyros Kurzii, Hiern. . .
an.
Mari, Tel. . Ficus hengalensis, Linn. 3 P 1 1

Marking-nut ¢re. . Semecarpus Avacavdium, Limn. f. 128,
147

Masbhwal, Kau, . Chl Wit ~ n
Math Tam. loroxylon Swictenia, DC. .

Matti, Kan, . ;'l‘ermumha tomentosa, W § 4. 108,

132
Maul, Beng, . Baxsia Itifoli 24 124, 125
Mantoars Hind. l\mu ‘.lllfnh:‘\l,]"o».rh. i 4.1
Maulser Hind, Ty Mimusops Elengi, Linn. .
M‘“”,"',‘Hi“‘l- . « Mangifera indica, Linn, . 66,187
May, Tel. " Schleichora trijuga, Bafd. . 92,128
Mechi, Aws. | . Lagerstromia parviflora, Rorb. .65
‘“}’rﬂ‘l“"uirl-\' emb oy, Bischofia javanica, Blume . . 20

an.

Wiew o 135
al |‘ ',. ¥t "( v . ..“ 0o
]m[:z}:;t,:;‘,;;.‘é" l".m' } Bischofia javanica, Blwme. . .2
Mineral products 155
Moduga, Tel. . . Butes frondoss, Rogb. 30, 115, 185, 137
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Moh!, Hind. .
Mohin, Hind. .
Mointa, Tel.
Mohws, Mar. .
Moina, Bombay
Morads, Tam.

Morinds, Jaunear

Moringa %nl .
Mory, U Y. .
Motsa od - -
Moulm-in codor
Mowa, Hind. .
Mowett .

Mowra ligno? -
Moyen, Hind. .
Moyns .
Mugali, Kan. .
Mukalai, Tam.

Mul-ilavam, Tam.

Mulkottam, ..
Mulsari, Rind.
Mulu, Tel.

Munda dhup, Kan.

Muni, Tam.
Munj grass .
Mnxi, Tel.
Mutirai, Tam.
Muttala, Kan.
Mutti, Kan. -
Muttugal Kan.

Myaukchaw, purm.

Myauklaung,

Buaru.
Hynuk]{nk. Burm.

Myankselk
rabolame

1]

”»

»

Nabe, Burm.
Naga, Tam.

Nagn kesars, Tel.
Nagapalam, Tam.
Nﬂgﬂ'“llll‘&g(', Kan.

Nageaydu, Tel.
Nagesar, Beng.
Nahor, Ags.

Naikadabe, Ko,

Nsirul, Kan
Nairuri, Tel
Naka, Tam.

Nakka-renu, Tel.

Nali, C. I

v
Nalla mnd«ii, Tel.

Nalla sandrs o,
Nallati, Tel-
Namai, Tavt.
Namli, Tel.
Namme, Tam. .
Nana, Mar.
Nandi, Kan. .
Nanodu, Tel. -
Nangal, Tam. .
Nangu o
Narala, Kan. -
Narayepi, Tel- -
Naredu, fel. .
Narepi, Tol.
NareYr, o
Nasodu, » .
Nasut, {ind.
Navili, Tel. -
No\'\e‘, Tam. -
Nawar  »
Neoli, Kav.
Neem, Hind.

Nelagumadi, Tel.

Nella-madn o
Nella tams, »

« 1 0dins Wodier, Rosb.

" Boswcllia serrata. R
. Abies Pindrow, Spach.

. Quercus dilatats, Limdl.

" Bassia latifolia,
" Odina Wodier, Roxb.

} Odina Wodier, Roxb.

2 Mimusops Elengi, Linn.
. Bombax malabaricam, |

m srundingcean,

tea frondosa,
. %v:mulium tomentos

* 1 artocarpus Lakoochs,

" Holopteles integrifolis,

Beleric
Chebuliic
Emblic

2 Jambolana, Lam.

1BneR L B B £38R8Y

t

—

s4Es

" Eugenia Jambolans,
+ 1 Megus ferres, Linm.

wickis binata, Roxb.
+ { Eugenis Jambola

Newmali, Tel.
Neora, Hind.
XNepal oconite
Neral, Kan.
Nerdi, Tel.
Nerly, Kan.
Netra .
Ngu, Burm. .
Ngug, vi, Burm.
Nili, Kan. .
Nim, Hind.

Nirakadambi, Tan. .
Nirdaddal, Kan.
Nir kadambe, Tel.,

Tam.

Nir kadamps, Tam. .

Nirole, Kan., .
Nugallu, Kan..

"
Odi, Tam.

Odia .
il Agar-nyar‘
. Cassia .
4y Cinpamon .
Cochin B
Deodar tatr-
. grasses

Gurjan

Mulabar
Sandalwood
Walnut .
Oil-seeds .

0il, teak tar
Oils, Gruss
Perfumed
" W ood

oﬁx'gummm, Tam.

Olro-resing
Qodlu, Kan.
Ornotto dye

Othalei, Tam .

pachaganapa, Tel.
r

Padauk,
(4ndaman).

radauk, Bur

(Burma).
Pagada, Tel,
Pagade, Kan. .

Pagun, Hind., Beng:

Paimi, Kan. .
Pala, Tam, Tel.

Palas, Hind., Beng. .

Palavai, Tam. .
Palm leares
Palmyra .
o Sago
o Talii ot
Wild date
Pangara, Hind.
Pangra "o
Panjira "o
Pankain , -
Papar, Himi.
Papri N
Palr)nngi, el
Para rubd .
Parasu, Tam. .
Parutti, Tam. .

”

In. . .
Lemon gross

Paex.

Holoptelea integrifolia, Planch. . B7
Bmil:xgtonia acutsnguls, Gerén. . lﬁ

.
Eugenis Jambolans, Lom. . . 50

: Pterocarpus Mnrsnpium, Rosb. 83,137
} Cassin Fistula, Lime. . 34,131,147
° Rischofia javanica, Blume . . 2%

. Molia indica, Brawdis, . . . 67
Stephegyne ;;grvifolia, Korth. .. . 9@
. Barringtonia acutanguls, Gorts, . 2
Stephegyne parvifolia, Korth, . 98

. Eugcniu Jambolana, Lam. . . 50
Bischofia javanica, Blume. . . %

o

. Quercus incana, Roxh. - . . 88

dilatata, Lindl. . . . 87

. }oam Wodicr, Rogb. 70, 116, 132,137

123
184
124
131
122
120

~ 140

o
121
..... 121
122
128
126
122
120
120
122

. Bombax nmlabar-i.cu‘r'n, DC. . 28,115,

117,128
140

" passia latifolin Rosb. . 24124, 128
* Acacia Catechu, Wiltd. . . 13,128

P

. Adina cordifolia, Hook. S . .13
Pterocarpus dalbergioides, Rogh, . 81

. macrocarpus, Kure. . 82

} Mimusops Elengi, Linn. . . 69
Bombax malabaricum, DC. . 28, 115,

117,128

. Vateria indica, Zam. 107,128, 136, 138
" Holarrhena antidysenterica, Wall. . 57

} B tea frondoss, Rozb. 30, 115, 185, 137

155

" Borassus fiabellifer, Linn. . .13
. Caryota urens, Limn. . . 112
. Corypha umbraculifera, Linn. . . 165
 Phenix sylvestris, Rocd. . . 113

Erythrina suberosa, Roxb. . . 60

' Bischofia javanics, Blume. . .25
} Holoptelea integrifolia, Planck. . 57
" Boswellia serrata, Roxb. . 29,138

. 141
. Butea frondosa, Rocb. 30, 115, 135,137
. Bombax malabaricum, DC. . 28, 115

117, 128
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Papu, Tel. e Pagr. Piox Paer.
u,Tel. . . Adina cordifolia, Hook. f. . '
1;:: hi, 1?“‘ < . Licuala peltata, Roxb 4 oo Igg {::’f,’f“hf"" . Schleichera trijugs, Willd. . 92,128 o Sewan, Hind. . - Gmeljn% a:m‘x;u. ’%qﬂ; C g 1§§
Eatk,Burm. . . Butea rondosa, Rozh. 30, 115, 135, 138 Duth, Beng. .. Calamus latifolins, Rosb. . 150, 151 * 8 Shs, Burm. - - Aeats e Gartn, £ 93,128, 133
Pava, Tam. . . Schleichera trijuga, Willd * .~ 92,1260 Pavandi o Deehed Shal, Deog, . - Shoreh xOTIC e, Willd, . 9%, 126
Pedaxgam?l%l el. . Ficus bengalensis, Linn. . . 5l Pn\-ul ,13,‘";' . . )'bcmmchum trijugs, Blilld. . 92,128 Sobai Lechrmum angustifoliam, Haek. .17 gb.rfadiijl(;:s . A‘;I(‘e‘f concimi:gb'c - » 128
Pede: » 7 1+ } Pterocarpus Marsupium, Rosb. 84,115 | B wenyet dammer | 139 T, Grewia tiliwfolis, Fabl - ) <y 193 et am. . . Soymida fobrifugs, ddr, Juss. . 97
Pikﬂ:f;kl:‘.lim}f‘.m . irtocnrpysjntegrifolin, Tinn f. 22,14 ngr‘x‘ {x'mli{i,“l:l\‘xlrm.  Holoptelea integrifolia, Planch. . 7 ::dn).‘llenr ol ;:«T;‘:au:nndwni‘:nﬂ::. T Shﬁz’:lb‘" tiind., Kombax malabaricom, DC. 18, 115 lllgé
Pe-knraka; " .. T:f;gstrigmm parviflorn, Rocb. . 83| Pyinkado, Burm, . }Xylin dolabriformis, Benth, . . 107 S.';l‘lukln . * Gchleichera trijugs, Wulld. 8, :28 smmginm Taw. . Soymida febrifugs, Adr. Juse. .7
Pelah, Tam. . . Ano::l;tll: ll)x‘::cm:i‘?o'ﬁ;i ";,"4' 4 - 181 Prinma, furm. . Lagerstrimia Flos-Reginwe, Retz 62 Rﬂgﬂ\‘l"' tegs, Kan.~ Tectona grandis, 'u""fi o (92 Shengutan, ., . Dioapyros Ebenum. Kaenig. . . 18
Pepper . . . 8 ,Limm. f. . A Pyinyaung, Burm. . F¥icus bengalensis, Lina. . ! ," 51: 115 Segdi, Kan. . . Schleichers trijuga. Wuid. - 4 . Sheriman, ff“- . Anogetssus latifolia, Wall. . T
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