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INTRODUCTION.

'I‘HE need of a hand-book on the Forest Resources of India
was pointed out in the Indian Section of the Report
(page 24) submitted by the Committee of the Franco-British
KKxhibition of 1908, with the result that the Government of
India, after due consideration, decided upon having such a
work prepared.

The primary object of this publication is to illustrate
for the benefit of firms and persons interested in such matters,
the uses, value and possible yield of the various Forest P’ro-
duets in the different Provinces of British India, and also to
indicate the official designations and addresses of the Officers
to whom enquiries should be directed cone erning the purchase
of such products.  Further, as the publication 15 intended for
wide distribution at Kxhibitions and to the Commereml Pub-
lic, it has been found necessary to keep the work as concise
as possible and only deal with the most valuable timbers and
minor products found in the State Forests.

The subject has heen dealt with under three heads.  The
first chapter is a short resiwmé of the distribution and classi-
fication of the many types of forests found in British India,
together with a note as to the financial working of this enorm-
ous State property. Chapter 11 deals with u«rh‘r) of the more
common timber trees of India and Burma, briefly ('\|)|<mnng
the distribution, qlh\hfy and uses of the timber, its .11»1)10\1mato

alue and yield m various localities and to whom enguiries
should be directed for further mformation on the subject.
Chapter 111 deals with the minor products such as cuteh. gums,
fibres, resins, tan and dye-products, oil-seeds and a variety of
others. It has not been possible to deal with this subject
further than touch on a few ol the most important products
and indicate the localities from which they are procurable.

The scientific names of the trees have heen used in the
context, but in this respect, where possible, either the verna-
cular or English name has been either added or substituted,
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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
hodv 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 variety of sources, the most imyortant of which ave 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 hest thanks for the personal trouble they 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 Messrs. Hart, Bell, Jackson,
Rogers, Clutterbuck, Carter, Peake, Wilkins, Foulkes, Farring-
ton. Mayes, Thomson. Arhuthnot. Gibhson, Walker, Aitchison
and Courthope.  Acknowledgmients are also due to Mr. Browns
of the Malabar Saw Mills. Kallai. (alicut and Mr. Coehlo of
Karwar, Kanara. for information supplied as to yield and prices
i those localities.

As regards the uses to which timber and minor products
are put, (jamble’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 is 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, FLS.,

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- Commenee-
tion were commenced neatly a century ago in Madras, while the first '}':::J:, 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 Coast. It was
not, however, until 1856 that Lord Dalhousie laid down a definite policy
with the view of affording more widespread protection to the valuable
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 ares 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 of British India. The distribution of these areas
over the whole country is hy no means regular, 8o 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 durahility
have obtained a wholly disproportionate value in the eyes of the local
population.

Attention is drawn to the map at the end of the book on which the
foresta 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 boundary. 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 Eastern Bengal and Assam in the Lakhimpur
Division and southwards to the Chittagong boundary.

South of the Himalayan 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.

It is not until reaching the Central Provinees, that large forest areas
again occur. This central belt commences on the west in the Surat
Dangs and, running through the Satpuras and Central 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 Bombay 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.

Yhe fourth area is on the East 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,
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The distribution of the forests,in 1908-09, in the various Provinces Area of

Forests in

was as follows :— 1908-09,

Atea of '
Provinee or Area of Protected, ‘
Presidenc Reserved Unclassed, REMARKS.
’ v forests, | and Leased
forests.
Sq. nules, | Sq. mules.
Bengal 4,240 3,392
Fastern Bengal and 6,556 | (a) 22,695 | (a)Unclassed forests.
Assam.

Umted Provinces . 3,934 () 9,224 | (b) 42 square miles Unclassed.
157 square miles Leased and
the remainder Protected
‘orests.

Punjab and North. 2,170 (c) 2,211 | (¢)1,722 squarc miles Unclassed

West Frontier. and 369 square mles Leased,
the rest Protocted forests,

Central Provinces . | (d) 22,001 (@) Of which a portion 18 Pro-
teoted forest.

Madras . . 18,549 (e) 1,058 | (¢) Reserved lands.

Bombay and Sind . 13,763 (f) 1,337 | (/) Protected lands, or areas,
managed by other Depart-
ments,

Burma including the | (g) 23,017 | (k) 109,392 | (g) 159 square mules of Reserv-

Andamans, ed forests being 1n the Anda
mans,
(k) 1,794 square mules of Un.
classed forests bewgin the
Andamans.
Torar . 94,230 149,300
(S —
GRAND TOTAL . 243,630 Sq. miles.‘
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Certain Native States have followed the example set by the Govern-
ment of India and have also shown interest 1n their forests ; some of the
larger areas reserved or protected are given below :—

Name of State or | Reserved Protected
Political Agency. forests. forests, RauARks.
!
Sq. miles. ' Sq. miles,
Mysore N 2,366 667* *Reserved lands.
Coorg . . . 476 30
Baluchistan . . 282 4961 1 Unclassed.
Kashmir . . 2,813 | 1,186
Travancore (1905-06). | 2,266 .
Hyderabad (1607-08) | 4,878 [ 3,203
! |

Types or FORESTS.

Owing to the variations in climate, altitude, and to the vast areas
over which the forests are distributed, several distinct types of forests
are found, generally characterised by one or more dominant species.
Tt is often not possible to draw a distinct line between any two types of
forests, as one type merges into the other For instance, the Deodar
forests gradually give p'ace to those of Silver Fir and Spruce, while in
other localities the dry deciduous pass gradually into moist deciduous,
and the latter agam into true evergreen forests. It is, therefore, only
possible to define the zones containing distinct types of forest on the
broadest lines, the limits of which not infrequently coincide with either
the variations in altitude, the areas of greater or less rainfall, and the
geological formation, or two or more of these factors combined.

The North-West Himalayas of the Punjab and United Provinces
contain the valuable conifer forests, the most important species in this
type of forest being the Deodar, the timber of which is universally used
for railway sleepers. Many other useful timbers are to be found in
these forests, such as the Silver Fir, Spruce, Yew, Pencil Cedar, the
Blue and Long-needled Pines, several species of Oak, the Himalayan
Hazel, Elms, Walnut, Sycamore, Birch, Poplar, Willows and the Horse-
chestnut.

To the east of the above area and more or less in continuation of the
game, though in most places 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 théforests 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 mn the gigs00 ang
drier areas and along the water-courses, while in the upper limits of the Khalr
. . . forests,

Assam valley evergreen forests are found in which a great variety of
species occur, important among which are the Nahor tree of Assam
(Mesua ferrea), Cedrela 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 (Lagerstramia Flos-
Regine), Nahor (Mesua ferrea), Ghickrassie and many other more or less
pmportant species. On the hills of Chittagong the height growth of the Erergreens
forest is not so great as in the plains and bamboos occur in great :‘;:’::5 an.
quantities. The Khasia Hill forests are noticeable as being the home of
the Khasia Pine anda variety of Oaks, whilein Arakan manyof the
forests consist of pure hamboos.

The area to the south of the Himalayan conifer forests and lying at 5al 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 forests together 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 Salis a variety of species ;
in the lower hill forests the Chir Pine occurs, along the dry water-courses
Siss0o, in other places Toon, Khair, Albuzzia spp., Suin and a large
variety of more or less deciduous trees often mixed with bamboos.

In the dry areas of the Punjab, Rajputana, Sind, and extending down paput
to West-Central India and Kathiawar, are found forests containing a forests,
very limited number of species, often growing to no great size ; though
the timber in default of anything 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 be mentioned the Khair tree, Bahan
(Populus euphratica), Capparis and Tamriz species.
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Deolduous To the south of the Jumna, extending across from Guzarat in the

::'i?ﬂf-}'lﬁne. west, to Orissa on the east, and southwards through the Central Pro-
vinces, the Khandesh Satpuras, the Deccan, far down into the Carnatic
country, are 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 tomentoss), Anjan (Hard-
wickia binata), Kosum (Schleichera trijuga), Blackwood (Dalbergia lats-
folia [ the Gum Kino tree (Pterocarpus Marsupyum), Red Sanders (Pre-
rocarpus santalinus) n the south, Semul (Bombax malabaricum) and a
large variety of other trees, the timber of which is generally speaking
only used locally.

Forests of To the west of the dry zone area:aml_‘stretching from the Surat Dangs

:;;’ Western  5nd Thana Districts down the Western Ghats through Kolaba, Kanara

B by, .. . .

Malabar, the Nilgiris and Annamalais to Travancore, and in some
places extending a considerable distance over the crest of the Ghats
occur the dry to moist deciduous and evergreen forests peculiar to the
locality. Tn the 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
Decean and Central Provinces except that the Teak grows to a greater
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.

Molss declita.  Lhe lower slopes of the Ghats, and the many valleys formed by the

ousforests  rivers of the West Coast, contain moist deciduous forests in which the
Mutti and Hongal (Terminalia tomentosa and paniculata), Benteak or
Naua (Lagerst omia lanceolata), Jamba (Xyha dolabriformis), Honne or
the Gum-Kino tree (Pterocarpus Marsupium) and Dillema spp. play
an important part, being often mixed with masses of large bamboos.

Rvergroon Still lower down, in the excessively damp localities, in the ravines at

:::,“"’ ot the foot of the Ghats and on the shady side of the slopes, occur the dense

abar, . . .

evergreen furests, with straight-stemmed trees of great height, amongst
which are found Canariums, Callopyllums, Hopeas, Mangoes, Vitez,
Sterculis alata, Dwspyros, Vateria indica, Dipterocarpus, Mesua,
Strychnos, the latter especially towards the Coast, Cinnamomum spp.,
Palms and & variety of other more or less usoful trees, the ground being
often covered with canes. Towards the top of the Nilgiris and Anna-
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malais, evergreens also occur but of a special type, known locally as
“Sholas,” consisting of laurels, Rhododendron, Ilex, Symplocos, Elacarpus,
Euyenia, etc., with an undergrowth of Strobilanthes.

In Burma several types of forest occur, the most valuable being the Tenk forests
Teak forests of Tenasserim, the Pegu Yomas, Martaban Hills and the of Burma.
eastern slopes of the Arakan Yoma. Mixed with this valuable species, is
Ironwood (Xylia dolabriformis), vielding excellent sleepers, the timber
being superior to that of the same tree grown in Southern India. Other
species found in this type of forest are Terminalia, Euyena, Homalvum,

Acacia, Albizna, Careya, Gmelwma and often great quantities of bam-
boos.

Another very distinet type of forest is that formed by Dipterocarpus u 1y » porests
tuberculatus, the “ In ”” or “ Eng ” tree, which yields a valuable timber, of Burma,
and forms in places nearly pure forests, being not unlike Sal in its habits.

A distinet type of forest, which covers considerable areas in the Cuteh forests
drier regions of Bura is formed by the Khair tree (deacia Catechu) °f Burms.
from which the valuable product known as cutch is obtained.

In Northern Burma, at high elevations, there appear forests not un- Hill forests
like those of the Eastern Himalayas, in which the Khasia Pine, Oaks, ! Burma,
Laurels and Rhododendron occur, but from & commercial point of view
they are unimportant as compared with the Teak, In and Khair forests
above described.

The Andamans are generally classed with Burma, but contain cer- Andaman
tain species of great economic value, not found elsewhere, The most forests.
important of these sre Andaman Padauk (Pterocarpus dolbergioides)
and the Zebra wood (Diospyros Kurzu).

Lastly, come the tidal forests of the Sunderbands, the mouth of the Tidal orests.
Trrawaddy, and the coasts of Tenasserim, Arakan and Malabar, fom-
ing types of their own, and largely consisting of Mangroves, Sundri
(Heritiera mnor), yielding a very valuable timber, Sonneratia apetale
and a variety of other swamp species.

OuTTURN AND VALUE oF TIMBER, FUEL AND MiNoR ProDUCTS.

The total outturn of timber and fuel from Government forests. in o . o,
1907-08, was 234,982,123 cubic feet or approximately 4,609,642
tons. Out of the above total 65,365,555 cubic feet were timber and
169,616,568 cubic feet fuel, of which about 43 million cubic feet of
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timber and 46 million cubic feet of fuel were removed by free-grantees
and right-holders.

The number of bamboos exploited was 193,427,023, of which about
52 millions were removed free of charges by right 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.

The gross revenue from all sources was Rs, 2,58,62,979 and the
expenditure Rs. 1,45,12,933, showing a net profit of Rs. 1,13,50,046,
as against a net profit of Rs. 41,99,922 in 1887-88, or nearly treble in the
short space of 20 years.

The value of the Minor Products removed by various agencies came
to Re, 71,39,241.

CHAPTER 1L

MAJOR PRODUCTS.

Under the head of Major Products come ail the timber and fuel pro-
duced by the forests. A great variety of different sorts of timber is
available, far larger than is generally realized by the public. For in-
stance, the number of tree species is about 2,500, while the number of
woody climbers and shrubs is not far short of that figure. Out of the
great number of tree species, only a certain percentage yield timber
of value, some being suitable for one purpose, some for another;
other species vield valuable fire-wood, and again some yield bye-
products, such as cutch, agar-uil, oleo-resins, tan fruits, and dye flowers,
fibres, or support the lac insect and silk-worm.

The most valuable of the Major Products is without doubt Teak.
To grade the other timbers according to their value is hardly possible ;
it is sufficient to state that Sal, Sandal, Sissoo, Blackwood, Deodar,
Sundri, both Andaman and Burma Padauk, In or Eng, Tronwood, Red
Sanders, Khair and Babul stend in the first class, and that it would be
easy to name fifteen or twenty more species whose claims as useful
timbers might be put forward with justice.
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To yive an idea of the enormous annual outturn of timber and fuel Annual
from Jovernment forests it may he stated that in 1908-09 it amounted to ““':nh‘:
226,470,000 cubic feet or roughly 4,529,000 tons, of which anything dueta.

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

IMPORTANT SPECIES DEALT WITH.

Out of the many valuable timbers which might be described, 80 species
have been selected, and dealt with separately, special stress being laid
on the possible yield from stated localities, the quality and size of the
timber obtainable, its approximate value—and to whom to apply for
further information on the subject.

1. Abres Webbiana, Lindl, and Abies Pindrow, Spach. (The Himalayan
Silver Firs.)

Distribution.—The Indian Silver Firs are tall stately trees, with
cylindrical stems, found in the Himalayas, extending from Chitzal to
Bhutan. at 7-14,000 feet— and occasionally at even higher elevations.

Qualaty of the wood —The wood of both species is not unlike that of the
Indian Spruce, being white in colour, easily worked, weight about 30 Ibs.
per cubic foot, and therefore lighter than Deodar ; in strength. however
they are hardly equal to that timber. They season fairly well, though
if care is not taken they are liable to both heart and star-shakes.
The timber is fairly durable under cover. but not so when placed in the
open ; for instance, Silver Fir sleepers laid down on the 'Oudh and
Rohilkhand Railway lasted hardly two years.

Uses.—The wood is used for a variety of purposes, being suitable for
packing-cases and fruit-crates, and pronounced suitable for opium chests
by the Behar Opium Agent, for wood-pulp by Sindall, for Army brush-
boxes by a Cawnpore firm, and for tea-boxes (Troup). In the North-West
Himalayas it is used for shingles, and also elsewhere for planking and
house-construction, though not equal to Sal or Deodar for this purpose.
The timber is used in carpentry, for such purposes as camp furniture,
where lightness is an important factor. As before stated it is not suit-
able for sleepers, but might answer the purpose, were it first treated with
an antiseptic solution.
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Outturn and Value.—As an example of the possible outturn of this
timber from various localities, the following details may be cited :—

. Size of logs Approximate
Locality. Outturn. @ or trees. value.
Punjab.

Dunga-Gall  and | The Working-Plan | Mimmum felling | Trees sell standing
Tandiana. allows 680 trees to| girth at breast-| for about Rs. 12

Kangra Division .

United Provinces.

Jaunsar Division .

be cut annually.

The Working Plan
contemplates
1,831 trees of
both Spruce and
Silver Fir being
cut annually.

The Working-Plan

places the out-
turn at 800 trees
per annum of
Silver Fir and
Spruce.

height, 8 feet.

Mimmum  felling
girth at breast-
height, 7 feet 6
inches.

Minimum girth of
treos at breast-
height 6 feet.

each, and fuel
at 1 anna per
maund of 82 lbs,

About Rs. 10 to
Rs. 15 per tree,

Value of timber
within 12 miles of
Chakrata stand-
ing in the forest,
1 anna to 2 annas
per cubic foot.

The Conservator of the Punjab estimates he could supply annually
42,000 broad gauge sleepers from the Kulu, Hazara, Bushahr and
Chamba Divisions, the price being from Rs. 1-12-0, to Rs. 2 persleeper.
The Conservator of Forests, Kashmir State, gives the combined supply
of Silver Fir and Spruce, landed at Jhelum as 2,000 tons per annum, and
the present rates at 6 annas per cubic foot. v

The timber procured from the Punjab forests and sent to Patna,
cost 4 annas per cubic foot on rail. This amount does not include royalty
charges, which would come to 2 to 3 annas per cubic foot.

An experiment was made in the Jaunsar Division as to the cost of
floating out this timber to the foot of the hills. It cost 10 annas 5 pies
per cubic foot to do so, but this, Mr. Milward, the Divisional Officer,
considers could be considerably reduced, in light of previous experience.
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[Enquiries—Enquiries for Silver Fir should be made of the Conservator
of Forests, Lahore, Punjab, of the Conservator of Forests, Western Cir-
cle, United Provinces, Naini Tal, and of the Conservator of Forests,
Kashmir.

Minor Products.—None of importance.

2. dcacia arabica Willd. (The Babul tree.)

Dustribution.— A 1noderate-sized to large tree, probably found wild in
Sind, Rajputana, Guzarat and parts ot the Deccan, elsewhere cultivated
or self-sown in the drier regions of India. The largest * Babul ”* areas
are in Sind, where they cover 172,000 acres, chiefly in the Hyderabad and
Jarrack Divisions. In Bombay Presdency proper, the area 1s 45,000
acres, chiefly occurring in Kast Khandesh, Sholapur, Ahmednagar and
Nasik Divisions. In the Berars there are some 15,000 acres under Babul,
in the Amraot:, Buldana and Akola districts. In Madras the chief
Babul areas are found in the Kistna Division, while in the United Pro-
vinces the trees are in places fairly plentiful but very scattered.

Quality of the wood.—The sap-wood 18 white, the heart-wood varies
considerably, being ight-red to dull dark red-brown and in very old wood
nearly black. The wood is hard and very durable, fairly heavy, weigh-
ing 56 lbs. per cubic fovt. It is short-fibred and somewhat brittle to
work, taking a smooth surface and good polish.

Uses.—The wood is used in native house-construction, for posts and
beams, also for door and window-frames, for agricultural implements
such as ploughs, harrows and handles, for nearly all paits of native carts,
boats, oil mills, wells, bufiers of railway carriages and tent pegs. It pro-
duces an excellent fuel and is or was extensively used for that purpose
on the North-Western Railway.

Outturn and prices.—The outturn of Babul from Sind in 1909-10
was 104,114 cubic feet of timber and 9,100,234 cubic feet of fuel, which
realized in the market 10 to 12 annas a cubic foot for timber and Rs. b
to Rs. 15 per 100 cubic feet for fuel. The bark sells for Re. 1to Re. 1-4
per maund of 80 lIbs. 1In the Berars, the outturn is estimated by the
Divisional Forest Officers as follows :—

As timber—
Outturn, Prices.
Akola Division . . 3,888 c.ft. 6 annas per c. ft.
Amraoti ,, . . 1,641 ,, 4, P
Buldana ,, . . 3681, 4t8 , , ,
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As fuel—
Qutturn. Prices.
Akola Division . . 101,413 c.ft. Rs. 11-0  per ton.
Amraott  ,, . . 81,199 ,, Rs. 310 ,, ,,
Buldana . . 14,526 Rs. 128 ,, ,,

The outturn for Bombay is not known but the conditions are similar
to those of Berars, so that the 45,000 acres in Bombay may be estimated
to yield about 400,000 cubic feet.

Enquiries and references.—Application for Babul from Rind should be
made to the Deputy Conservator of Forests, Hyderabad ; from Khandesh,
Nasik, Ahmednagar and Sholapur to the Conservator, Central Circle,
Poona ; from the Berars to the Conservator of Forests, Amroati, and
from the United Provinces to the Conservator of Foreste, Eastern Circle,
Naini Tal.
b<Minor products.—The most important minor products obtained
from this tree are the bark, gum, and puds, for references to which see
pages 129, 136 and 134 respectively.

3. dcacia Cutechu, Willd.  (The Khair tree.)

Distribution..—A moderate sized deciduous tree, found nearly all over
India and Burma, especially in the drier areas, ascending to 3,000 feet.

Quality of the wood.—The wood is hard and very durable, the sapwood
is whitish-yellow, the heart-wood is brick-red to dark hrown-red in col-
our, close-grained, sometimes marked with white spots. Tt seasons
slowly but fairly well, the sap-wood should be removed before the logs
are put to season ; it 18 not attacked by white ants and is said to be im-
mune to the attack of marine borers. It takes a very fine polish and
absorbs little of the mixture. Weight about 66 lbs. tu the cubic foot.

Uses.—On account of its great durability the timber is much in re-
quest in 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
for all parts of native carts, except the body, for which it is toc heavy.
1t is also used for pestles and mortars, oil and sugar-mills, furniture,
such as bedstead legs and chairs, tool handles, and agricultural im-
plements. It has been used for piles in sea-jetties and also very exten-
sively for fuel in Burma (Gamble). It has been tried for fishing-rods
and pipes but was found unsuitable for these purposes.

1ts most important use is for the manufacture of cutch and kath.
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Outturn and value—The tree being more or less distributed all over
India and Burma, no data are available 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 mn the Jalpaigur: 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 i 1906-07, was 5,640 tons. Taking the yield
as 10 per cent., the annual yield 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 locahties all over India and Burma.

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

Enquiries 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.

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

Distribution.—The Haldu tree 18 found scattered 1n nearly all deci-
duous forests of India and Burma, growmg i favourable localities to
a great size.

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

Uses.—1It 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 used for
packing-cases, small boxes, turnery, carving, brush-backs, toys and
drums. In’ Southern India, where it grows in places on the West
Const to a great size, it is much prized for dugouts and large beams. Tt
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is not suitable for sleepers, having been tried in Madras for this purpose
and failed in its fifth year. (Troup.)

Outturn and value—The data avalable as to outturn are meagre,
but it may be said that the tree is to be found in most deciduous
forests of India and Burma, so that 1t can nearly always be procured
locally. In the Kumaun Working-Plan the outturn is fixed as follows :—

Annual number of trees to be felled . . 600
Estimated average size . . . . . 60 cubie feet per tree
Estimated price . . . . . . 4 annas per cubic foot

In Bahraich, United Provinces, the following rates for green timber
have been furnished :—

Logs, 1st class, 3’ 6” and over without bark, 2 annas per cubic foot

» 2nd , 3 t03’6" » 2 1 aung 6 pies per cubre foot
Poles, 1st ,, 2’ 6" to 3’ " » 12 annas each

» 2nd ,, 2'to2 6" » ”» 6 annas each

”» 3rd ,, 1'6"to2 » » 3 annas each,

., 4th ,, 1l'tol 6" . ' 1 anna 6 pes each

The Conservator of Forests, Southern Circle, Bombay, fixes the
annual yield of the North Division of Kanara at 500 tons and that of
the East Division at 200 tons.

Its price varies enormously, rarely being less than 2 annas per cubic
foot, while for large logs for special purposes 1t is as high as 8 annas per
cubic foot. The price on the West Coast of Kanara is Rs. 24 to Rs. 32
per ton.

Enquiries and references.—Apphcation for the wood should be made
to Conservators or local Divisional Forest Officers.

Muwnor products—None of importance.

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

Distribution.—A large deciduous umbrella-crowned tree, found both
cultivated and wild 1n the sub-Himalayan tracts from the Indus east-
wards into Bengal and Burma, and throughout the Peninsula, attaining
a large size in the Andamans. It is also found in the dry regions of
Ceylon. It is a common tree in most deciduous forests and has been
largely cultivated in gardens and along avenues.

Quality of the wood—The sap-wood is yellowish-white in colour, the
heart-wood dark red-brown. often containing dark brown-black streaks,
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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 18 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 1ts value for furmture 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 East 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 yields a gum not soluble in water and
of no great value,
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6. Albizzia odoratissima, Benth. (The Kala Siris.)

Distribution—A large deciduous tree of the sub-Himalayan tracts,
from the Indus eastwards into Bengal and Burma. Also found in Cen-
tral, Western, and Southern India and Ceylon.

Quality of the wood—The wood is similar to that of Albizzia Lebbek,
having a whitish sap-wood and dark red-brown heart-wood, streaked
with longitudinal dark bands. It is harder than the Siris wood. The
Superintendent of the Behar Opium Factory states that the wood 18 very
hard and difficult to work, a large amount being lost in the process of saw-
ing. He further states that the wood looks well in a chest, is promising,
and might with advantage be given a further trial. Peal, according to
Gamble, says that it has an excellent reputation in Assam, and that the
wood is durable. The wood 18 somewhat liable to split if not carefully
and slowly seasoned. Its weight is 54 1bs. per cubic foot and has a high
co-efficient of transverse strength equal to 6 518 tons per square inch
(Unwin).

Uses.—The wood is fairly suitable for opium chests (Mann), is suit-
able for strong packing-boxes, for oil-mill grinders and barrels, furniture,
posts, beams and rafters, all parts of wheels, shafts and possibly heavy
furniture.

Outturn and prices—A continuous supply on a large scale 1s probably
not available from any locality. Small consignments could be procured
from most parts of India. The price of the wood varies, being lower than
that of Siris. It could probably be procured for Rs. 15 to Rs. 25 per
ton in most localities.

Enquiries and references—Enquiries should be made of the local
District Officers, who could furnish enquirers with information as to local
ptices and supply.

Minor products—The tree yields a brown gum of no great value.

7. Anogeissus latifolia, Wall. (The Dhaura or Bakli tree.)

Distribution.—A large tree, found in most deciduous forests of India,
but not in Assam, Eastern Bengal or Burma. Where it occurs it is gen-
erally plentiful, though not often found of over 6 feet in girth and with
a bole of over 30 feet in length.

The wood is grey in colour, with a small irregular very hard purple
heart-wood. It has a twisted fibre on the radjal 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. Its 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 spht in seasoning. It is difficult to saw in a green state.

Uses.—It 15 used extensively for building and also as mining props
in the Kolar gold-fields. It is universally used for axles of wheels in
native carts, being very tough and strong. Beng elastic, it is used in
many parts of India for cart-shafts and to some extent for transport
poles, for sugar-mills (Bengal), native cots (Punjab), axe-handles,
native ploughs, agricultural implements and yokes. It is unswitable
for sleepers. It might be used for keys on railway lines, especially if
first treated with an antiseptic.

Outturn.—The following is a summary of the outturn and value of the
timber, as given by various Divisional Forest Officers :—

Appronimate Aproximate
price in price at market
forest., or on rail,

Approximate. Approximate
possible Bize of logs

Locality.
outturn, or trees

I
" ——
It Kangra Division | 5,000 cubic feet | 8 feet 6 inches

m poles and | girth, 20 feet

1
i
[ R
'

Trees 3 feet to 33 At Pathankot
feev in girth, | or Hoshiarpur

, beams, lear bole. { fellfor 8 annas ; 12 annas per
i each, I cubie foot,
Punjab ! N
| Fairly common | 2feet 6 inches . 1 10 anpas  per
| in the nived| girth, 25 feet ! cubic foot.
{ Sal torests clear bole. !
|

t [ Sinla Division
!
!

|
Sambalpur Divi | Common in the | 4 feet girth, | Royalty 2 an- . 10 annas per
[; s10n, i Divis on, g()l feet clear | ;last per cubje  cubic foot on
ole. oot, ral

|

Palamau Divi~ ‘ Fairly common | 3 feet g rth .| Rs 4-16 per .
| sion, cart-load " ef |
poles. {
Chalbassa Divi~ | Common . | 8to5 feet girth | 8to 4 annas per | At Cuttack the
son. and evenup to | cubic foot. price ie 6 annas
Beagal , 2 . 7 feet girth, 30 per cubic foot.
1 to 40 feet clear
| ole. "
| The Working- |
l ! Plan puts 6

minimum  cut~ |
ting garth. I

|

1

t

| .

L Sonthal P&rnnu' Fairly common, | £ feet girth, 10
Djvision, . teet clear bole,

: ‘ |
) |
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United Pro
vincea,

Central
Proviuces.

Locality.

Kumaun Divi-
sion,

Bahraich Divi~
sion,

Gonda Division

Bundelkhand
Division,
Khen Division .

Nimar Division

Narsinghpur
I)Mnfoxx

Damoh Division,

Very common

o
Very common,
05,734 cuble
fect is the out-
turn for the
last five years,
st will be some-
what less in
future.

Common .
Fairly common

Common .

Falrly common

Common .

40 feet clear
bole,

4feet girth and
40 feet clear
ole.

8 foct gurth and
30 feet bole,

3 feet girth, 20
feet bole,

5 feet girth and
35 feet clear
bole.

3 feet 6 inches
girth _and 15
feet clear bole.

2 to 2§ foet girth
and 10 feet clear
bole.

2 feet, girth and
10 to 12 feet
clear bole

bic foot,

2 T

annas  pe
cubiclfoot,

3 to 4 annas per
cuble foot for
round logs
under 20 feet
long, 5 annas
r cubic foot
or logs over
20 feet long.

2 to 4 annas per
cublc foot.

2 annas 0 pies
per cubic foot
in forest.

From Re, 1 per
100 poluof o
irth to 21

per 100 poles of
18” girth and
Rs 20 per 100
poles of 24"
girth,

App A A
~ possible size of logs price in price at market
outturn, or trecs. forest, or on rail,
Common . | 6feet girth and | 4 annas per cu- | The Divisional

Forest Officer
states that 1t
is considered a

much used for
building pur-
poses.

Bhinga market,
4 annas per
cuble foot
Bahraich mar
ket, 7 annas

per cubic foot.

@ to 7 annas per
cubic foot on
rail.

1 per cubic
toot on rail

Re. 1 per_cubic
foot at the fol-
lowlng sta-

ons —

2) Xaw%:gel.

(3) Narslngh-
() Ku'ell.

(5) Babal.

(6) Mohpani,
About 2 annas

per cubic foot
at the follow-

and
per_cubie foot
at Bombay,
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Approximate A proxlmlu Approximate A roxlmlu
Locahty. p%u ble size oflogs pgﬂee in ]m’c? at market
outturn, or trees. forest. |~ oronrall,

2 t0 3 feet girth | Poles under 127/ 2t0 3 annas per
and 10 to 12 | girthat} anna ounble. foot at
feet clear bole | each, of 12”to  Karell mnw.v

f‘ Saugor Dlvision,| Common .
! 247 'gitth 8 uu?un. and

and annas per
above 24" to ubic foot ot
86% girth at ) uugor. Jerna:
6 annas each | Kkl
' :hne- hgan}
i

3
‘é

Agra
6 ples etcnbio
| foot  and

|
. . Bombay 15
; | annas to Re. 1
. ! per cublo foot.
! .

Bnlnghat Divi- | Falrly common. | 8 to 4 feet girth Polu 9 to 12°
nd 20 to 80 ies each.

sion. a at 6
teet clear bole. | Poles 13” to 18"

!
: !
| 1
Pl 16 to 247 |
! at 4 annas each.|
i Poles 267 to 867
[ at nas |
i each,
Central 1 }
Provin- {| Bhandra Divl- | Common . ll to 2 feet glnh . .-
ces— sion, d 15 to 2
contd. | tecb clear bole
4 feet girth, and | One anna per | 5 annas per cu~
| Bilaspur Divi- | Common . 20 to 26 feet | cublc foot. l bic foot at the
| sion. clear bole. Kargl  Road
Raflway sta-
tion for the
fist 10 miles
| lead from the
forest ; and at
anna  per
cuble foot more
for each addl-

tional 6 miles
lead,

North Chanda | Common + | 4to 5 teet girth | Poles np to18°
and 20 feet | girth 16

Division,

clear bole. annas p:.vr cart-
Joad, and above
thatoa;' 8 an-
nas e8 per
cubfc foot. re

5 to 8 feet gitth [Poles at Rs, 4 .
and 40 to 60 cart-load

per
feet clear bole. | were sold in

Sonth  Chanda | Common
Division,

past years.
Nagpur-Wardha | Common « | 24 feet girth | Ra, 10 per 100 | 2 annas 6 pies
Division. and 20 feet. clenr poles. per cuble &o@ -
bole. on rail.

e ———— e e e

la =]
20



20 COMMERCIAL GUIDE TO THE

1
| Approximate =~ ApproXimate Approximate { Approximate
Locality, I possible | ‘size of logs pricenn | price at market
outturn, or trees. forest. | oron rail.
! (.
| '
Contral Ralpur Division | Common . b feet girth and From Rs, 3-14-6 . 5 aunas  per
Provinces { 30  eet clear ger 100 poles of | cubw foot at
—ooneld. | le. girthto Rs. | Dhatari and
' ! 34-1-10 per 100 Rajim  sta-
. | poles of 24° ' tiops, and 7
| . | glrth. ' annas per
1 ! ! cubic foot at
| Raipur _ Sta-
, . tion,
¢ South lesmn,‘ Common . ! 8to5 fect girth. Rs, 3 to 4 per | Rs, 4-5 per 781
‘Thana | ©and 20 feet 784 1's. at Ibs.in market.
. i clear bole. depOt. Charcoal Rs, 156
. | | per 784 1bs
| | !
Central  Divi- | Very common . ! 5 fecet 6 inches Ditto. Litto
sion, Thana. irth and 30 |
fect clear bole. ' {
Bombay « .
Panch Mahals  Common | 3 to 4 feet guirth, DBeams Rs. 2-8-3 1
Division 20 fcet clear  per, 10 mds
\ ! bolo. of 40l Re |
‘ 10 per 100 mds |
' | of 40 lbs for |
" t fuel, '
! '
Kolaba Division | Modorately dfectgirth and  Rs 2.8 to Rs, .
common, 30 feet clear  J-8 for 580 Ibs, |
bole. ‘ X
North Kanara | Common above | 4 fect to 5 feet Rs 20 to Rs 25| .
Division. Ghats, irth and 30 per ton,
i eet « lear bole,
!
‘
Madura Division | Very common 4 feet girth 26 Below 18" girth | On station 12
feet clear bole Rs 18to Rs. 25 annas per cu-
| r 100 poles , bice foot.
i elow 24” girth
! Rs. 856 to Rs 40
| R:'r 100 poles,
, Iow 3¢"girth |
50 to
]{s 80 per 100
B poles,
i
| Anantapur Divi- | Fairly common | 1 foot girth and 2 to 3 annas for ,
sion, 10 feet clear  a 10’ long and
bole, 1’ girth pole,
Madras
'
South Salem | Common, 11,616 | 3 feet girth and  *Rs 3to Rs. 4 ..
Divirion cubte feet s the | 30 feet  clear  per pole of 2 !
average  sale | bole ! 6 girth and 12'
‘ for the last five . long |
| years. |
| 0
i Nellore Divislon i Fairly common | 18 inches to 3 1 Poles 2° girth | In Neliore
i ' fect girth and ' and 12’ longsell; Rs, 3-8 per
| 15 feet clear , for8to 12 an- n.
. bole. nas each, !
| !
1 Kistna Division | Not very com- Zle?t girth and  Not sold much, | Imported  and
| mon. feet clear  being tooshort, | sold at Rs. 1-4
\I [ bole. per cul ic foot.

*This high price is given for mining props by the Kolar Gold Plelds.
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Enguiries and references.—Enquiries should be made of the Chief
Consgervator of Forests, Nagpur, Central Provinces; of the Conservator of
Forests, Darjeeling, Bengal ; of the Conservators, Eastern and Western
Circles, Nami 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.

Munor products—For reference to the gum of this tree, see page 137,

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

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

Quality of the wood.—The wood 18 yellow to brown in colour, showing
a mice 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. It seasons well, though
somewhat hiable to warp. Gamble, quoting Peal, says :—

“It 18 a really fine tree, having a remarkably good wood for many
purposes, if not exposed 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 ight wood, weighing about 34 Ibs. to the cubic foot.
Trees of very large dimensions are found m favourable localities.
The wood being fairly soft and easily worked, is used for dugoutsr
It 18 also used for cart-wheels (Kurz), packing-cases, mmer lining of
boats, house-building, especially for beams and planks, carving, turnery
and furmiture, for which latter purpose, Gamble, quoting the Chevalier
Paganini, considers it equal to, if not superior to, teak.

Outturn —From the above-quoted paragraph by Peal, in which he
says that the wood 18 too rare and good to be used for tea-boxes, it
would appear that the supply 13 himited m Assam Burma and the
Andamans have a larger supply. In 1907-08, 1,187 scantlings were
exported from the Andamans. Sir H. Farrington, the Deputy Conser-
vator,states that the possible yield would be about 2,000 tons annually
and that the present price is about Rs. 25 per ton.

Enquiries and references.—Enquiries for this timber should be 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 tree.)

Distribution.—A large evergreen tree found wild in the dense forests
of the Western Ghats. Brandis says 1t is found in the large dense forests
of Burma, but only mn the vicinity of deserted settlements. 1t is culti-
vated throughout India and Burma chiefly for its fruit.

Quality of the wood —The wood 18 brown-yellow in colour when fresh-
ly cut, turning brown on exposure. It works easily, 1s fairly durable,
seasoning readily, weight about 40 1lbs. to the cubic foot. Co-effi-
cient of transverse strength 3053 tons per square mch (Unwm).
It takes a good polish and has a very handsome appearance when worked
up.

Uses.—On the West Coast the wood 18 much prized for carpentry, the
Goanese carpenters in that locality use 1t extensively in preparing furm-
ture, which is often well made and ornamental. It is also used for sea-
going canoes by fishermen, for house-buillding especially n 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 1t 18 used by the priests to dye their
clothes (Gamble). The wood 13 occasionally exported to Europe for
cabinet-work.

Outturn.—Owing to the value of itg fruit the Jack tree does not come
on to the market in large quantities. In Kanara and Malabar a fair
amount 18 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. Coehlo
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 equal 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 Circle Coimbatore, Madras ; and the
Chief Conservator of Forests, Burma.

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

Distribution.—A large lofty deciduous tree, found from Kumaun
eastwards. m Assam, Eastern Bengal, Buima, Orissa, Circars, Western
Ghats, where it is common in the Yellapur forests, and in the Andamans,

Quality of the wood.—The heart-wood is yellow and changes colour to &
dull brown on exposure ; fairly hard and durable, resists the attacks of
white &nts and possibly those of marine borers. Its co-efficient of trans-
verse strength, according to Everett, is 6°83 per square inch. It works
easily, and presents a fair appearance when polished. 1t emits an un-
pleasant smell while being sawn, possibly from the resinous nature of the
wood. The weight of the wood 1s 40 lbs. per cubic foot, and therefore
shightly lighter than that of Teak. Gamble states that the wood is highly
prized at Port Blair.

Uses.—The wood is used in house-building, chiefly for beams. Canoes
are made of it 1n Kanara and probably elsewhere. It is used for furni-
ture, but docs not equal Jack-wood for this purpose. It is also used for
piles, sugar-mills, posts and rafters (Foulkes).

Outturn.—The fruit of this tree being more valued than the timber, the
outturn would not be great, some 50 to 100 logs being possibly the annual
outturn from localities where 1t 13 found. The Conservator gives the
price m Kanara as Rs. 40 per ton.

Enquiries and references.—Enquiries for this wood should be made of
the Conservators of Forests, Eastern and Western Circles, Shillong,
Eastern Bengal and Assam ; the Chief Conservator of Forests, Burma ;
the Conservator of Forests, Southern Circle, Belgaum, Bombay ; the
Conservator of Forests, Southern Circle, Coimbatore, Madras ; and the
Deputy Conservator of Forests, Port Blair, Andamans.

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

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

Distribution.—A moderate to large-sized evergieen tree, found from
the Jumna eastwards into Oudh and Bengal. Also found in Central
and Southern Indis, on the West Coast on alluvial ground, and alorg
dry water-courses, and in Burma and Ceylon.

Quality of the wood.—The wood 18 nearly white in colour, even-grain
ed, fairly durable, moderately hard ; the logs when cut radially have a
hendsome mottled appearance, due to the numerous broad medullary
rays. Gamble says the wood is more durable than might be expected
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from 1ts appearance. Talbot says it turns black when buried in mud.
It lasts well under water. Weight 40 lbs. per cubic foot

Us2s.—1t is suitable for cabinet 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 Railways for ballast-
waggon bodies with some success.

Outturn.—Logs of fairly 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 avallable, but owing to the habit that the tree has of
growing on river banks, Forest Officers are generally not inclined to fell
them for fear of the banks suffering. There is, however, always a
certain quantity available, sufficient 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 made
of the Conservator, Eastern Circle, Naini Tal, United Provinces ; the Con-
servator of Forests, Darjeeling, Bengal ; the Chief Conservators of the
Central Provinces and Burma ; of the Conservator of Forests, Southern
Circle, Belgaum, Bombay ; and of the Conservator of Forests, Southern
Circle, Coimbatore, Madras.

Minor products.—The bark of this tree 13 used for stupefying fish,
otherwise the minor products which it yields are unimportant.

12. Bassia latifolia, Roxb. (The Mohwa tree).

Distribution.—A large spreading tree when grown i the open, but
when found m dense forests, as for instance in the Western Ghats, it
grows with a long straight bole, often 40 feet in length. It is found
throughout the Deccan, Carnatic, West Coast, Central India, Guzarat,
stretching as far north as Oudh and Kumaun, and eastwards across to
Orissa. Much cultivated for 1ts valuable fruit and flowers.

Quality of the wood.—The wood is brick-1ed to brown in colour, hard,
durable, especially under cover, heavy, weighing up to 68 lbs., average 62
Ibs. per cub:c foot. It 1s not a handsome wood, and as it is difficult to
work, 1t is therefore not suitable for the manufacture of small articles.
It is classed as a very good t'mber for purposes 1n which weight is not a
consideration, but where strength is required.

Uses.—Owing to the great value of its flowers and seed the tree is
often only felled when it dies or has to be removed for special ressons.
Some 2,000 trees recently sold in the Panch Mahals, Guzarat, fetched
Rs. 6-8 each. These trees were bought for large beams, posts and
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rafters, for which the wood is most suitable. When shaped into dugouts
it lasts well in fresh water. It 18 used, to a less extent, for turnery,
naves of wheels, yokes, drums, and rough carving.

Outturn and prices.—The outturn from any locahity must necessarily
be small, unless owing to some special cause it is thrown on the market
in large quantities.

The market rate for beams 1 Guzarat, cut from green trees, is Rs. 16
per 100 maunds (md.=40 Ibs.), for beams cut from dead trees Rs. 12
per 100 maunds. Green fuel fetches Rs.6 per 100 mds. and dry fuel
Rs. '7-8 per 100 maunds,

Enquiries and references—Enquiries should be made of any local
Forest Officer 1n India, except to officers whose jurisdiction is in the
Himalayas and Assam where the tree is scarce or non-existent.

Minor products.—For reference to the seeds and flowers, see pages
125 and 124 respectively.

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

Distribution.—A moderate to large deciduous tree, found from the
Jumna eastwards to Oudh, Gorakhpur, Bengal and Assam; on the
Western Ghats from Castle Rock southwards, above Ghats in the
Carnatic, and throughout Burma.

Quality of the wood.—The wood is red, rough, moderately hard.
Weight 45 lbs per cubic foot. Logs of 6 feet m girth are fairly common
in Assam, Burma and on the West Coast, but they are rarely of any great
length. Gamble, quoting the Chevalier Paganini, says “that although
above ground it warps and cracks and white-ants attack it, i the ground
or under water it 18 almost 1mperishable.” As regards its dwiabihity for
sleepers, the Dibru-Sadiya Railway put its life at 4 or b years. They
also state that 1t is lable to crack along the grain, but that they know
of no other bad qualties. Troup calls it a very fair sleeper wood. The
co-efficient of transverse strength, according to Everett, is 3-82 tons per
square inch.

Uses.—It 18 used on the Dibru-Sadiya Railway for sleepers together
with Mesua ferrea. It is also used for bridge construction, boards, dug-
outs, well-construction and piles. For the latter two purposes it is
especially suitable, lasting well under water.

Ouiturn and value.—The only figures available as to supply are given
by the Divigional Forest Officer, Goalpara, who puts the outturn of sleep-
ers at 3,000 a year. Very large quantities of this wood could never be
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put on the market, as 1ts distribution 1s generally restricted, being con-
fined to river banke, nallas and swampy places. Assam and Burma
could no doubt supply the largest quantities. As to price of the wood,
the railways pay 10 annas per cubic foot for sleepers.

Enquiries and references.—Enquiries regarding the wood should be
made of the Conservator of Forests, Eastern Circle, Naini Tal, United
Provinces ; the Conservators of Forests, Eastern and Western Circles,
Shillong, Assam ; the Chief Conservator of Forests, Burma, Maymyo ;
the Conservator of Forests, Southern Circle, Belgaum, Bombay ; and
the Conservator of Forests, Southern Circle, Madras, Coimbatore.

Minor products.—None of importance.

14. Bahmerw rugulosa, 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. 1t seasons without cracking
or warping, weight about 40 Ibs to the cubic foot. It is not procurable
in the shape of large logs though of sufficient size for purposes for
which it is required. Gamble says it is a tree that should always be
encouraged owimg to the value of 1ts timber.

Uses.—The chief use to which this timber i put is for turnery work.
In the Tista Valley of the Darjeeling district, as elsewhere, it is exten-
sively used for this purpose in the manufacture of bowls, jars,
cups and plates in which are kept ghee, butter and curds. It is also
used for carving and in the preparation of small boxes, and though
at present only used locally, is well worthy of the notice of artisans
elsewhere 1n India.

Outturn and prices.—The wood is fairly plentiful in the Garhwal,
Kumaun and Darjeeling districts Courthope says that a few trees only
are sold on demand in the Garhwal Division for about Rs 2 per tree,
and though it is difficult to make an estimate of the possible annual
outturn, a fair number of logs are possibly available.

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

Manor 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 malabaricum).
The wood is white m colour, weight ‘about 30 1bs. per cubic foot. Three
tasts, carried out by Everett, gave 1ts co-efficient of transverse strength
a8 2'79, 2-68, and 3'32 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 rough 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 18 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.
It is very easily sawn, and makes up well.”

It is now used by the Opium Agent for the mside fitting of opium
chests. It 18 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 i North Kanara is not large. It is
found scattered in the forests of Chittagong, Arakan and Burma and
fairly common in the Andamans, where large trees are to be found. The
price 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, Maymyo ; of the Conservator of
Forests, Eastern Circle, Eastern Bengal and Assam, Shillong ; the Con-
servator of Forests, Southern Circle, Belgaum, Bombay ; and the Deputy
Conservator of Forests, Port Blair Andamans

Munor products.-~None of importance.
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16. Bombax malabaricum, DC. (The Semul or Indian Cotton tree.)

Distribution.—A very large deciduous tree, found throughout India,
Burma and Ceylon, chiefly found in deciduous forests and also often
scattered 1n cultivated areas and near villages. It grows toa great size,
more 50 in the drier localities than n very wet ones Trees of 15 feet
girth, 6 feet from the ground, are by no means uncommon in the Deccan,
Guzarat and elsewhere.

Quality of the wood.—The wood is white when freshly cut, the tree
having no heart-wood. Gamble says that the wood when seasoned in the
log gets discoloured. This defect can be overcome by cutting the log into
planks while still green, or by seasoning in fresh water. The
wood is perishableif exposed to the air, but lasts well under water.
Weight 23 to 25 Ibs. percubic foot, soft, easily-worked and secasons
quickly.

Uses.—The wood 18 used for light packing-cases, for dry goods boxes
and would do well for fruit-crates. In Assam 1t 18 used for tea-boxes,
elsewhere for dugouts and water-troughs, also being used for the troughs
employed in the manufacture of cutch. Owing to the ease with which it
can be worked 1t is used for making wooden toys, spoons, cups and
drums. A. Roller of Berlin says it 18 one of the best match woods found
in India, and Raitt says that 1t yields wood-pulp about equal to that
of Poplar, bleaching easily. It is also used for scabbards, fishing-
floats, coffins and well-curbs (Gamble).

Outturn and value.—Though the tree 18 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 years for one match factory to clear practi-
cally all the mature trees out of the place. There are, however, large
numbers of mature trees i most divisions where deciduous forests
occur, though often very scattered and rarely, if ever, found m very
large quantities within a confined area, so that the cost of extraction is
often considerable  The price of the wood in the forest does not generally
exceed 4 annas a cubic foot, and is generally below that figure.

Enguiries and references.—Enquiries for this timber should be made
of the local Divisional Forest Officers 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, Roxb. (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 grey-brown in colour, moderately hard ; if cut on the radial
section, 1t presents a smooth, shiny surface of fair appearance. The
weight of the wood varies considerably, ranging between 28 and 42 lbs.
per cubic foot. It 1s not durable. Professor Dunstan mentions a case
of five sleepers put down on the Holkar-Neemuch State Railway, which
were perfectly sound after five years, having been previously soaked m
a tank filled with Terminalia belerica leaves. This 18 an exceptional
instance, as five years 1s probably more than the usual hfe of Sala:
sleepers.

Mr. Mann of the Behar Opium Agency after having tried this wood
for oplum-chests writes *—

“A further experiment was made 1n 1907 (with Sala1 wood). Again
the sample log sent us had received bad treatment n the
course of seasoning. I believe this timber would, with
ordinary treatment, be suitable for makmg chests, although
1t is not so durable or strong a wood as mango.”

Uses.—The wood being common and cheap, it 1s used for rough pack-
1ng cases, sometimes for construction work,such as frames of doors and
windows, also for turnery work, such as bowls and wooden vessels.
Roller saysit 18 suitable for matches. Troup mentions 1t as be ng used
for mica-boxes in Bengal, for masts of boats in the Central Provinces, and
as water-pipe boarde and for coopers’ work in Madras. It is hollowed
out mnto water-troughs in Guzarat. It yields 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, but somewhat quickly.

Outturn and value.—The possible outturn in the Deccan, Rajputana,
Quzarat, 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 tons annually, it being one of the commonest trees
in the forests of that district,
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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, he states that in Amraoti the value of this wood is one-fourth that
of Lagerstromia 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,
the Conservator of Forests, Bengal, Darjeeling ; the Conservators 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, Roxb. (The Palds or Dhék tree.)

Distribution.—The Palés or Dhik tree is found throughout the plains
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, 1t 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 timber 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 should be made of any of the
Conservators in India or Burma or of local Divisional Forest Officers.

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

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

Distribution.—A large evergreen tree, found on the West Coast, rarely
extending far above Ghats, on the Orissa Coast, in Burma, and the Anda-
mans.

Quality of the wood.—The wood is wavy in structure, of red-brown
colour, fairly hard, cross-grained, but of handsome appearance. Weight
about 40 lbs. per cubic foot ; co-efficient of transverse strength, according
to Everett, 3:36, 4 83 and 4-32 tons to the square inch. The timber is
fairly durable and very elastic, working to a smooth surface and taking
a good polish. Dr. Balfour states that it is used in Ceylon for masts and
cross-sticks in fishing-boats and as poles for bullock-carts. It is used for
ship-building, masts and spars on the West Coast. Gamble, quoting
Sebert, says that it is a magnificent wood for cabinet-making, and this
one can well understand.

Oudturn and value.—It is a fairly common tree in Kanara where some
100 tons could be procured yearly. It s also available from the Malabar
Divisions in about the same quantities as from Kanara., It is said to
grow to a great size in the Andamans, but the quantity available 18 not
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 depdt and that the
freight by boat to Bombay 1s Rs. b to Rs. 6 per ton.

Enquiries and references—Enquiries should be made of the Chief
Conservator of Forests, Maymyo, Burma ; the Conservator of Forests,
Southern Circle, Belgaum, Bombay ; the Conservator of Forests, Southern
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 tomentosum, Wight, (The Poon-spar tree.)

Distribution.—A large evergreen beautifully straight-stemmed tree
found on the West Coast, generally below Ghats. It is not found north
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 very elastic, and seasons fairly well
though subject to radial shake. To avoid this 1t 18 often seasoned in the
mud of tidal rivers. Its weight is about 37 Ibs. 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
5th year. 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.—It 18 primarily used on the West Coast for masts and spars and
is superior even for this purpose to the wood of Lagerstrimia lanceolata,
which 18 also much used for ship-building. The timber is also valued
for posts and beams in house-construction, and Troup says it is occasion-
ally used for railway carriages, furniture and coopers’ work. It has been
used in the Naval Dockyard, Bombay, as spars, masts, and crane shafts.

Outturn and value.—The outturn is now somewhat himited owing to
the former large demand made upon the available supply. The North
Kanara forests could supply 200 logs per year and the Malabar outturn 1
put by Mr. Brown at 1,200 tons. The outturn of the whole West Coast
and Travancore could safely be put 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 n
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.

Enguiries and references.—Enquiries for this timber should be made
of the Conservator of Forests, Southern Circle, Belgaum, Bombay ; the
Conservator of Forests, Southern Circle, Coimbatore, Madras ; and the
Conservator of Forests, Travancore.

Minor products.—The oil from the seeds is used for similar purposes
to that of Calophyllum Inophyllum.

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

Distribution.—The tree is found in semi-evergreen and evergreen
forests and damp localities at the foot of the Himalayas, in Bengal,
Assam, Chota Nagpur, Chittagong, the Circars, Western Ghats of Kanara
and Malabar and Burma, chiefly in Pegu and Tenasserim.

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 seasoning. 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 casy to
work. In making picture-frames of this wood there appeared to be no
difficulty in working 1t. Its weight is about 45 lbs. 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 says the wood is used for house-building, furniture, rice-
pounds (Burma), agricultural implements (Madras)and handles of spears
and ““dahs ” in Burma. It makes very handsome picture-frames, and is
most smtable for ornamental work, such as veneered panels for rallway
carriages, m place of “ bird’s-eye maple,” which timber is now largely
employed for this purpose in India, and which is more expensive than
Carallia wood.

Outturn and value.—Troup m 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, Cachar
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 Province. Name of Division. Prices,
Kamrup . . | Rs. 2 per tree in forest.
Eastern Bongal and% Cachar . . | 10 annas per cublic foot in the
Assam, local market.
Nowgong . . | Ra. 2 per tree 1n forest,
r Toungoo ) . | Rs. 9 per log or ton in market,
Ataran . . . | Re. 1.8 per log 4’-6” girth and
I over, 12 annas per log of 3’ to
4/-6” girth 1n forest,
Burma » Thaungyin . . Ditto ditto.
[ | South Tenasserim . Ditto ditto.
| Tharrawaddy . Ditto ditto.
|| Rangoon : . Ditto ditto.
Bombay . . | North and West | Rs. 1.8 per kandi or Rs.6 per
Kanara. ton In forest.
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Enquiries and references.—Enquiries about the timber should be
made of the Chief Conservator of Forests, Burma, Maymyo ; the Con-
gervators 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 18
occasionally used, the trec 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 Pemmnsula 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 fairly hard and strong P. isrecorded
by Gamble as being about 800 or 6 43 tons per square inch. He also
states that it is a fine wood, which 18 too much neglected, thatitis
durable, and gives instances of this. Heinig, quoted by Gamble, says
t 18 sold as 2nd class wood in the Andamans, squaring up to 30 feet in
length with a 2 feet side. It sphts somewhat i seasoning.

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

Outturn and value.—The possible outturn 1s considerable, as though
scattered m most forests it is by no means an uncommon tree 1n many
places. The price 1n the forests rarely exceeds 2 to 4 annas per cubic
foot. Owing to the way the tree occurs scattered mn the forest, the cost of
felling and collection becomes 1n some cases excessive.

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

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

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

Distribution.—A moderate-sized tree, found throughout the forests of
fndia 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 brick-red, darkening
to dull-red on exposure. It is very hard and not easily worked, 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.—1It is chiefly used for house-bwilding, 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, such as
ploughs and tool handles. The logs are generally of too small a size to
uge for sleepers  Gamble, quoting Graham Anderson, recommends it for
bed-plates for machinery. It yields excellent fuel and charcoal.

Outturn and price—The outturn could never be great as 1t is not
one of the common trees m 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. Castanopsts Hystriz, A. DC. (The Indian Chestnut.)

Dustribution.—A very large evergreen tree of the Eastern Himalayas,
in Sikkim and Bhutan, Assam and the Khasia Hills, often found growing
to a great size.

Quality of the wood.—The wood is grey-brown, fairly durable, hard,
weight about 46 Ibs. to the cubic foot.

Uses.—It is much used for shingles, as it withstands wet fairly well,
Gamble says more so than most other species. The wood is used for
ho1se-building, Hart says, espec ally for verandah posts, flooring and
scantlings. It 1s also used for all parts of wheels for native carts, shafts
and agricultural implements. It s a bad firewood as it throws out
sparks, but on the other hand makes good charcoal.

Outturn and pr.ces.—Mr. Hart, the former Conservator of Bengal,
states that the tree is fairly common at 5,500 and 7,600 feet in the
Darjeeling district. The royalty prices are 4 to 6 annas per cubic foot.
The supply is readily bought up localiy.

D2



36 COMMERCIAL GUIDE TO THE

Enquiries and references—Enquiries about the tumber of this tree
should be made of the Conservator of Forests, Eastern Circle, Shillong,
Eastern Bengal and Assam ; and of the Conservator of Forests, Darjeel-
ing, Bengal.

Minor products.—~With the exception of the fruit, which is edible, the
tree yields no important mmor products.

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

Distribution.—A fast growing, very tall straight, tree, found in a
natural state on the sandy coast of Chittagong, Arakan, especially in the
vicinity of Kyaukpyu, Tenasserim and the Andamans. Fine planta-
tions have been formed m the Tanjore, Nellore and Arcot districts,
and also on the West Coast, in the North Kanara and Malabar
districts,

Qualaty of the wood.—The wood is light-brown to brown in colour,
long-fibred, and liable to split and crack, but this tendency to split can
be largely overcome if the timber is seasoned slowly. The wood is hard
or fairly hard, and not easy to work. It is not durable when exposed to
the air but fairly so under cover. Its weight is about 50 lbs to the cubic
foot and its transverse strength, according to Skinner, quoted by Gamble,
is 7-39 tons per square inch. It is therefore even stronger than teak.

Uses.—The wood is largely used for fuel, being exported for this pur-
pose in large quantities from North Kanara to Bombay and from Nellore
to Madras. The logs, which are generally very straight and long are
used as beams, posts and rafters. They are also used as masts, but are
inferior to Calophyllum tomentosum or Lagerstrgmia lanceolata for this
purpose. The timber is also used occasionally for yokes, felloes and
wheels of native carts. '

Outturn and prices.—The greatest quantity of this timber is to be
obtained from the Madras districts of Nellore, North and South Arcot
and Tanjore, where extensive fellings take place annually in the planta-
tions. In Nellore about 370, in North and South Arcot 160, and in
Tanjore 90 acres are felled annually. The Nellore plantation situated
in the Coast Range of that district, has yielded approximately 8,446 tons
of timber annually during the last 10 years, which sold for about Rs. §
per ton (average price of the last three years).

In North Kanara the oldest plantations are 40 years old and are
ostimated to contain 3,700 cubic feet of timber and fuel per acre. The
Working-Plan prescribes fellings over 12 acres annually and thinnings
over 30 acres. The amount realized is from Rs. 400 to Rs. 450 per acre,



FOREST ECONOMIC TPRODUCTS OF INDIA. 37

and the price of this firewood in Bombay is 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 ; of the
Conservator, Southern Circle, Belgaum, Bombay ; 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 yielded by this
tree are umimportant.

26. Cedrela Toona, Roxb. (The Toon or Red Cedar )

Distribution.—A very large deciduous tree, found n the valleys of
the sub-Himalayas from the Punjab eastwards to Sikkim and Assam,
extending to Burma ; also found in the Pemnsula 1n Western and South-
ern India, Very extensively cultivated and planted as a 10ad-side tree.

Qualaty of the tumber.—The wood 18 of rose to dull-red colour, working
to a smooth shiny surface, with p:ominent lines on the longitudinal cut,
representing the pores. It takes a fine polish, but requires a consider-
able amount of filhng before polishing and absorbs a comparatively large
amount of the solution. The timber seasons quickly and 1s durable
under cover. It does not warp or split, but shrinks and expands with
variations of temperature and mowsture. Its weight 1 about 35 lbs.
te the cubic foot and its co-efficient of transverse strength may be taken
as 3:74 tons to the square inch, it being, therefore, both lighter and not
80 strong as teak. Gamble says 1t 18 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 18 ex-
ported to Europe from Burma and known on the market as Moulmemn
Cedar, and according to Gamble there fetches Rs. 65 per ton. It is
used for planks and tea-boxes 1n Assam, cigar-boxes in Madras, and for
carving elsewhere Troup states that 1t 18 used for oil-casks in Travan-
core, dugouts and sampans m Chittagong, and {or musical mstruments,
toys, ete.

Qutturn and prices.—Owing to the value of this species the timber
has been largely worked out from many of the Government forests, though
Gamble states it has not been largely exploited from the Chittagong Hill
tracts. On the other hand, it has been extensively cultivated both m 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 1n some of the Divisions of the Eastern Circle of Eastern Bengal
and Assam, the following figures, given by Mr. Carter, the Conservator,
may be quoted. The followmng quantities passed the Revenue
Stations in the Silchar Division duning 1909-10 :—

c.ft.

Sonai Revenue Station . . . . . . . 5,785
Matijuva , . . . . . . . . 12,648
Saltek w o o. . . . . . . . 365
TorarL . 18,798

Of this amount about 59, was used m the Divison, the 1est being ex-
ported. The market price of scantlings 18 given as Re. 1-8 to Re. 1-10
per cubic foot.

In Sibsagar Division, from which the lead 15 long, standing trees
gell for Rs. 4 to Rs. 6, or 2 annas per cubie foot, while m the market it
fetches 10 annas to Re. 1 per cubie foot.

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

In Dehra Dun the price 1s from Rs. 2. to Rs. 2-4 per cubic foot.

The Principal of the Mayo School of Art, Lahore, states that in
1875-76 ““ Toon” was cxtensively used for furmture-makmg, but
since then its usc has declined. He states that 1t 1s sold at Kartar-
pur near Beas for 8 annas to Re. 1 per cubic foot, and that the purchasers
after selecting the better stuff from the lots re-sell 1t at lugher rates.

Enquiries and references—Enquiries for this timber should be made
of the Conservators of Forests, Lahore, Punjab ; Eastern :nd Western
Circles, Nami Tal, Unted Provinces ; Darjeeling, Bengal ; Eastern and
Western Cireles, Shillong, Eastern Bengal and Assam ; Northern Circle,
Bandra, and Southern Circle, Belgaum, -Bombay ; Southern Circle,
Coimbatore, and Central Circle, Madras, Madras Presidency ; and the
Chief Conservaturs of the Central Provinces and Burma at Nagpur and
Maymyo respectively.

Munor products.—For reference to the dye y.e'ded by the flower, see
page 135.

27. Cedrus Labany Barrel var. Deodara, Loudon. (The
Himalayan Cedar.)

Distribution —A very large, tall, stately tree of the Western Himalayas,
extending from 4-10,000 feet, but more commonly found between 6-8,000
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 in India and Europe.
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Quality of the wood.—The wood is light yellow-brown in colour, with
darker lines running through 1t, strongly scented, oily and fairly hard.
As regards the durability of Deodar timber, 1t will last under cover well
over 20 years, and often far longer, while 1ts durability i the form of rail-
way sleepers may be taken as 10 to 12 years. The Bhavnagar-Gondal
Railway Company gives its hife as 8 years, while within 12 years 89, of the
sleepers require replacing. The North-Western Rallway Company gives
the life of sleepers as 16 years. The weight of Deodar timber varies, the
stem-wood being generally lighter than the branch-wood The average
weight of the former may be taken at 35 lbs. per cubic foot. The co-
efficient of transverse strength of the timber, according to experiments
made at Roorkee, was 4 72 tons per squarc mch, while those made at
Sibpur gave 4 14 tons per square inch. The timber seasons well, and
owing to the o1l in the wood does not become casily water-logged. [ttakes
a fair polish, presenting a moderately good appearance when worked up

Uses.——The primary use of the timber 1s for railway sleepers. It 18
also used for bridge-construction, and for house-bwlding in Jaunsar
and elsewhere, as beams, rafters, door and window-frames, boards and
shingles. It 1s also used for boxes, packing-cases, camp furniture and i
general carpentry. Troup states that it 13 used for telegraph poles on
the North-West Frontier, clsewhere for masts, oars, well-construction,
beer-vats and by the Ordnance Department for barrow wheels, trans-
port-boxes, etc. A Calcutta firm have pronounced the wood suitable
for pencils, and that 1t 1s even better for this purpose than Podocarpus
nerufola.

Outturn and prices.—The outturn of this timber from Government
forests alone is considerable. To illustrate the possible annual yield from
gome Government forests, the following figures are given :—

|
Possible future
Locahty, Past annual outturn l’ annual outturn, Value REMARKS,
PuNsAB.
Bushahr Division , | The average annual The Working Plan | The average value | The 1,200 trees to
outturn for the | fixes the future | of the timber for bo extracted an-
11 years, | annual outturn | the lart 11 years, | nually  will be
ending 1802, was at 1,200 stems of | ending 1802,was —|  felled in five
1,864,080 cubic | 6 feet in girth or Logs=9 24 Working Circles,
feet. over annas per cubie
foot, sawn
seantling=11 66
annas per cu'ic
foot, fn thr
depot
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Locality. Past annual |

|

PuNIaB—contd.

\
[
- e
i

Possible future

outturn. annual outtura.

Kulu Division] . The average annual The Working-Plan
fixes the future
yield at 1,000 |
stems of 6 feet

outturn, for the
last 15 years end-
ing 1805-06, was
logs 24,607 cubic
foet , scantlings
25,656 cubic feet,
Total 50,353 cubic

'

|

girth and over, |
or approximately

124,200

cubic

feet per annum.

I

1
i

feot,
2
UNITED PROVINCES. |
Jaunsar—Bawar . ! o ‘The Working-Plan
! fixes the future
yield st 1,570
stems of over 6
feet girth,
Tehri-Garhwal . The Working-Plan
Luased forests © fixes the future

yleld at 1,551
stems of over 6
feet girth,

Value.,

The average value
of the timber for
the last 15 years
ending  1805-06

was
Logs=11'16

1 annas per cubic

foot, saw!

! REMARKS,

|
!
i
|
|
[

|

n
scanthngs =12 83,

annas per cubic
foot at  the

depot.

|
|

|

Within 12 miles of '
Chakrata 14 an-
nas per cubic foot,
and  elsewhero |

standing  trees
fetch Rs. 20 to
Rs. 50 per tree.

Trees sold stand-

l
i
|

mg fet«h from |

Rs. 45 to Rs. 50

per tree.

The following figures give an 1dea of the amount of Deodar timber
which 1s bemng exported annually from Government and Native State
forests, and which finds 1ts way down the Tons and Jumna rivers. Itis
collected by a boom at Dakpathar, just below the junction of the two
rivers, whence much of 1t finds its way to Jagadhari Station, North-

Western Railway, for sale,

Broad-gauge sloepers, 10 feot long

”» ” ” 8 feot long
Motro gaugoe » . .
Slabs . . . . .

Other sawn piccos . . .

TorAL

No. of pieces. ! Cubc feet.

191,699 , 670,696

40,678 i 101,605

146,493 \ 219,739

7,131 :, 11,596

| 5,456 ‘: 5,458
| !

391,957 1,009,082
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As regards the price of Deodar railway sleepers, 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 Railway, Rs. 3-14-0 for broad-gauge sleepers.

The Jodhpur-Bikaneer Railway, Rs. 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 Conservator of Forests, Jaunsar, states as
follows :—

“On the Railway at Jagadhari Station, there is plenty of Deodar
to be had at 14 annas per cubic foot. The railway rates are
as follows :—One closed Oudh and Rohilkhand Railway
wagon holds 500 maunds, or 300 broad-gauge sleepers
(10" 10" x5"), vf dry. 'The cost works out to 7 annas 1 pie
per cubic foot for full wagons and 13 annas 3} pies per cubic
foot for small quantities. 1t would cost on the whole about
Re. 1-7-0 per cubic foot to land unselected timber at
Howrah, including loading, ete.”

Enquiries and references.—Enquiries for this timber should be made of
the Conservator of Forests, Lahore, Punjab, and of the Conservator of
Forests, Western Circle, Naini Tal, Umited Provinces.

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

28. Chloroxylon Suretenia, DC. (The Satin Wood.)

Distribution.—A moderate-sized deciduous tree, found from the
Satpura Range southwards, in the Deccan and Carnatic country, com-
mon in the Northern Circars and also in Ceylon. 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 m 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 years in
Ceylon. The co-efficient of transverse strength of the timber is stated
by that author as being 8:04 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
is approximately 60 lbs. to the cubic foot.
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Uses.—The most important use of this timber is for ornamental work,
such as cabinet-making, panels, vencers, and furmture of all kinds.
It 18 also used in building and bridging. Gamble says that the Pera-
dentya bridge near Kandy was entirely built of this timber. Its other
uses are for agricultural implements, native cart-wheels, brush-backs,
pieture-frames, and similar fancy work.

Outturn and prices.—The wood 18 exported to Europe chiefly from
Ceylon, and to a less extent from India, bemng known on the market as
“ East Indian Satin Wood.”

The largest outturn from Indian forests 18 from the Godavar District
of the Northern Circle, Madras. The price of the wood at Colombo 18
stated by Gamble as being from Rs. 2-8 to Rs. 7 per cubic foot. The July,
1908, quotations for Satin-wood in Kngland are given by C. Leary & Co.
of London as 84. to ls 6/ per superficial foot.

Engquiries and references.—Enquiries for this timber should be made of
the Conservators, Northern Circle, Waltair and Central Circle, Madras,
Madras Presidency ; of the Conservators of Forests, Central Circle, Poona
and Southern Circle, Belgaum, Bombay Presidency ; and of the Conser
vator of Forests, Kandy, Ceylon.

Munor products.—None of 1mportance.

29. Cupressus torulosa, Don. (The Himalayan Cypress.)

Dustribution.—A large evergreen tree, found in the outer Himalayas
from Chamba to Nepal ; not available in great quantities, being local 1n
its distribution.

Quality of the wood.—The heart-wood 18 light red-brown 1n colour, with
darker streaks denoting the annual rings. It 18 moderately hard, close-
gramed, works easily to a clean smooth surface. Gamble says 1t 18 very
durable, and in this respect equal to Deodar. Weight 35 Ilbs. per
cubie foot.

Uses.—The timber 18 suitable for sleepers, but 18 not procurable in
sufficient quantities for that purpose. It 18 used in bwlding, chiefly
i the construction of temples : also for shoulder-poles and furniture.
After repeated trials it has been pronounced ve:y suitable for pencils by
a native firm in Calcutta

Outturn and price—The possible outturn 1s not very large,
but sufficient probably to meet such demands as may be made on 1t 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 mn Calcutta would be
somewhat over Rs. 45 per ton

The Deputy Commussioner 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. 1 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, Nami Tal, United Provin-
ces, and of the Conservator of Forests, Lahore, Punjab.

Minor products.—None of importance.

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

Dustribution.—A large deciduous tree, found from Oudh southwards
throughout the Peninsula and attaming 1ts greatest size on the Western
Ghats, where 1t grows to 8 feet girth and over.

Quality of the wood.—The wood 18 purple m colour, with bands of
darker-coloured wood running longitudinally through it The timber
18 very hard and durable, somewhat cross-grained, so that care has to be
taken in working 1t. It takes a fine polish, which gives 1t an extremely
handsome appearance Its weight 18 approximately 50 lbs. per cubic
foot, and Gamble gives its transverse stiength as 764 tons per square
inch.

Uses —The timber 1s extensively used by the Ordnance Department
for gun-carriage wheels, ammunition-boxes, rammers, brake-blocks, etc.
It 18 exported to England for furmture and cabinet work, and 1s also
largely used for that purpose in India. The Madras Railways use it for
the internal fittings of Railway carriages. It 1s also used in construction
and bwlding, for tool-handles, combs, musical istruments, high class
brush-backs, walking-sticks, boxes, ete.

Outturn and prices, Bombay Presidency —The total amount of Black-
wood on hand in Government depits, 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 depdt in Belgaum district or from any of the Coast depdts of
Karwar and Hattikerri in West Kanara. Shipping to Bombay from
Karwar comes to Rs. 6 per ton. From the Central and Northern Circles
the supply 18 limited, the largest amount bemng obtanable from Khan-
desh, Nasik, Surat, Thana and the Panch Mahals. In the latter named
district Mr. Thomson, the Divisional Forest Officer, states that poles
up to 36” girth sell for Rs. 3 to Rs. 4 each.

Madras Presidency.—The outturn of Black-wood from all classes of
forests in Madras during 1907-08 was 22,861 cubic feet. The South
Malabar District produces and exports the greatest amount of this timber.
In 1906-07, 1,045 logs and 219 planks were exported from Calicut,
the value of the sawn timber being Rs. 3 a cubic foot at Calicut and Rs. 2
and over at Manjangad. The royalty at Calicut is Rs 85 per ton in
the Government depdts. The freight-rates from Calicut to Bombay by
sea are about Rs. 10 to Rs. 12 per ton. The cost of delivery of Black-
wood from the Malabar Coast to Madras 18 estimated, mcluding royalty,
at Rs. 150 per ton.

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

Central Provinces.—The Chanda Division 18 estimated to be capable
of yielding 3,000 cubic feet of large logs per annum.

Coorg State.—The Coorg forests are stated as bemng capable of yielding
2,000 cubic feet of large and 4,000 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 Circle, Bandra, Bombay Presidency , and of the Conservators,
Central Circle, Madras, and Southern Circle, Coimbatore, Madras
Presidency.

Minor products.—None of importance.
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31. Dalbergia Sissoo, Roxb. (The Shisham tree 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 n other parts of India, but 18 probably not indigenous, except in
the north.

Quality of the wood.—The heart-wood 18 brown, with bands of darker-
coloured wood running longitudinally through the highter-coloured tissue.
In general structure 1t resembles Black-wood (Dalberqia latifoha) and
in every respect takes the place in Northern India of that of the Black-
wood of Southern India, The wood 1s hard, close-gramned, durable, and
seasons well without warping or splitting. In appearance when polished
1t 18 httle inferior to Black-wood. It has the advantage over Black-
wood of being somewhat highter, weighing approximately 48 lbs. per
cubic foot. Gamble gives its maximum transverse strength as 7-42
tons per square mch and mmimum as 4:87 tons per square inch.

Uses.—It18 chuefly used in making furmture, for which purpose 1t 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 tenms poles, cricket
stumps, ete., n turnery work for toys, carving, coopers’ work and boat-
building. Tt 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 1s generally found growing along dry
river-banks, and unless it is cultivated 1t 18 not often found scattered
regularly through the forests. The supply 18 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 feet, and prices 8 annas per cubic foot
n 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 t0 3 6” girth . 6 9 ”

” ’”
1st class poles, 2 6” to 3’ ,, . . . . . Rs. 3 12 cach.
2nd ,, , 2to26 , . . . . .o, 114,
3d ,, . V62 , . . . . . .01 ,
4th ,, , lVtol'6” , . . . . I

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 1mportance.

32 Diospyros Ebenum, Kcenig. (Ebony.)

Distribution.—A large tree m Ceylon, not growing to a large size n
India. It 18 found in the Berars in small quantities, n Khandesh and
hills of the Deccan, also m the Cuddapah and ,(Kurnool districts of
Madras, but nowhere common.

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

Uses.—The wood 18 only used for fancy work, such as carving, toys,
ornaments, walking-sticks, piano-keys, brush-backs, ete.

Outturn and prices.—The outturn from India 18 very small.  In Ceylon
the possible output is from 300 to 400 tons per annum. It is largely
exported to Europe, where 1t fetches £20 and over per ton.

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

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

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

Quality of the wood.—The wood is black in colour, with grey irregular-
shaped streaks running longitudinally down the fibre and with occasionally
black oblong spots occurring in the lighter coloured tissue. The wood
is hard, close-grained, seasons with difficulty, and is liable tosphit. Weight
60 1bs. per cubic foot.

Uses.—The timber is only used for fancy work, such as ornamental
furmture, walking-st.cks, carving, picture-frames, which when made
up present a somewhat quamt 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 1t at Port Blair at Re. 6 per cubic
foot f.2.b. The outturn is stated as bemng 500 cubic feet per annum.

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

Manor products.—Nil,

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

Dustribution.—A large deciduous tree of the centre of the Peninsula,
common m the dry regions of the Central Provinces, the Deccan, Carnatic
and Guzarat. Diwospyros 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 18 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. Wepght
about 60 lbs. to the cubic foot.

Uses.—1t 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, ete,



48 COMMERCIAL GUIDE TO THE

Ouiturn and prices—The outturn 18 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 Wcst 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 s 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 Ibs.

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 lbs. 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, Naim 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 ummportant.

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

Distribution.—The *“ In >’ tree is found throughout Burma, m suitable
localities up to 2,500 feet n altitude, from Myitkymna 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 53 tons to the square inch, weight 52 Ibs,
per cubic foot, The wood has a strong aromatic smell when first cut, due



FOREST ECONOMIC PRODUCTS OF INDIA. 49

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 18 used for house-building, chiefly as boards for
flooring, roofing, ceilings, and m-door work. It1s not recommended for
out-door work without bemng 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 furm-
ture. If treated with an antiseptic, 1t very hkely might prove a most
useful timber for railway sleepers.

Outturn and prices—~There 18 a good demand for ‘“In’’ wood in
Burma, it being one of the commonest woods found in the market at
Mandalay, Toungoo and Pymmana. 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 Moulmem and Rs 10 per ton in
Mandalay. On the West Coast the price is about Rs. 40 per ton, the
supply bemg hmited to 100 to 200 tons per annum.

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

Muwnor 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 18 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
mch. '

Uses.—Though the timber is used for several purposes, the greatest
value of this tree lies in the o1l which 1t yields. The size of the logs pre-
curable, which i 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.—It is exploited from the Andaman forests and
sawn up by local purchasers for export to Ca'cutta 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 18 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

Minor 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 m 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 n 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, 1t is
sufficiently durable and light to make it of use for many purposes. lts
weight rarely exceeds 18 to 20 lbs. to the cubic foot. Troup says it is
durable under water, It 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 switable 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 felling 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.)

Distribution.—A branching. moderate-sized to large evergreen tree
found throughout India, Burma and Ceylon. Often cultivated ; fre-
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quently found inits wild state along river banks, in damp localities.
Thus 1t 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 m length.

Quality of the wood.—The wood is reddish-grey in colour, coarse,
moderately hard, fairly durable. Gamble states that 1t lasted five years
and remamed 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
1ts co-efficient of transverse strength, according to Skinner, 482 tons per
square inch.

Uses.—The timber 18 most suitable for house-building, chiefly for
posts, beams and rafters It 1s also used i 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 1s rather hike mango, and I believe 1t would be
suitable for oprum-chests, but the price 18 prohibitive.”’

Outturn and prices—The local requirements and uses to which this
wood is put, together with the mited supply of the timber, make the
amount ava:lable for export, anyhow on the West Coast, very doubtful.
The price var.es between 4 to 8 annas a cubic foot in the forests of West-
ern Kanara. In Burma and Chittagong the outturn 1s 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 147, the only other mmor products of any importance are 1ts
bark, which 18 used for tanning, and its roots used m the preparation of
native medicine.

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

Distribution.—A very large tree, found throughout India, often culti-
vated in India and Burma, forming magmificent avenues and camping
grounds, amongst which may be mentioned the famous avenue i 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,

B2
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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, bemng used for well-curbs in
the absence of more swtable species, such as Butea frondosa : 1t
is also used to a limited extent in the construction of native huts. Troup
says the harder wood of the aerial roots 1s 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, or if it dies or is damaging crops or endangering
dwelling-houses. The possible outturn 18 therefore very limited.

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

Minor products.—None of importance.

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

Distribution.—A moderate-sized to large deciduous tree, found
soattered throughout India and Burma. It grows to a fair size i the
Panch Mahals i Guzarat, where a tree 18 recorded of 7’ 5” girth, 4y
from the ground. Gamble says 1t 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
quality of the timber, 1t has now nearly disappeared from that locahty.
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 certan pvrposes rivals the timber of that species. It 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 lbs. per cubic foot, and therefore
some 10 Ibs. less than teak.

Uses.—Owing to the hightness 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 1t as most suitable. Gamble says it is the chief
furniture wood of Chittagong. It isalso 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 tunber 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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Ouitturn and prices.—The outturn of this excellent timber is now limit-
ed, though still fairly common in Chittagong and Burma, where fair
supplies could be procured. In this connection 1t is stated m the Ad-
mimstration 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 obtamnable 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, Nami Tal ; of the Conservators of
Forests, Central Circle, Poona. and Northern Circle, Bandra, Bombay
Presidency ; and of the Conservators of Forests, Central Circle, Madras,
and Northern Circle, Waltair, Madras Presidency.

Minor products.—None of importance.

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

Distribution.—A moderate to large tree, found m the South-Himalayan
tract, from the Jumna to Nepal, throughout Central and Southern India.
Very common on and above the Western Ghats in North Kanara, where
1t grows to 6 feet girth and over, but is rarely found sound over 5 feet in
gurth. '

Quality of the wood.—The heart-wood is red-brown in colour, close-
gramed, hard, very elastic, smooth, taking a fair polish, easily worked,
and seasons very fairly well. Its weight 1s approximately 50 lbs. per
cubic foot, and the co-efficient of transverse strength, according to
Talbot, 18 52 tons per square inch.

Uses.—The timber is well adapted for all such purposes where
elasticity and strength are essential. Thus, it 18 used for shafts, shoulder~
poles, golf-clubs, tool-handles, oars, masts and agricultural implements.
It is also used for door-posts, window-frames, furniture and bed-
steads. Troup states that it is excellent for beer-casks, and that one
well-known firm of brewers reported that if it could be supplied 1n
large quantities it would supplant English oaks for that purpose.

Outturn and prices—The outturn from North Kanara may be put at
100 to 150 logs of 5 feet girth and over per annum, containing § w § of &
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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 Circ'e, Belgaum, 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
mumor products obtamed from this tree are unimportant.

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

Distribution.—This beautiful and graceful tree is found growmg local-
ly, grouped in dense masses, often forming belts of forests of its own,
though m places 1t 18 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 Distriets. It 18 again found further south in the Godaver:,
Anantapur, Kistna, Bellary, Salem, North Arcot, Cuddapah and Comm-
batore Districts. It grows m favourable localities to a large size, 6 to 8
{feet n girth, with a clean bole, 30 to 40 feet in length.

Quality of the wood.—The wood 18 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 n
every respect. The wood is cross-gramned, and though it sphits with no
great difficulty when struck tangentially, it is extremely difficult to spht
1t of struck on a radial section. As an example illustrating the latter
pomt, a specimen piece was placed in the splitting machine at Dehra
Dun, and 500 strokes on a radial cut failed to cleaveit. This was with-
out doubt due to the twisted fibre. The timber seasons with difficulty,
and is 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 18
82 lbs. per cubic foot, and therefore nearly double the weight of teak.
Its transverse strength, according to Skinner, is 7-67 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. Itisalso used in rough carving for the
ornamentation of temples. It hasbeen used on the Holkar-Neemuch line
for sleepers (Gamble), and would be most useful for this purpose were it
not so difficult to saw. The timber is also used for bearings of machinery,
all parts of the wheels of native carts, turnery work, hand-looms mn the
Central Provinces, clod-crushers and other agricultural implewents, well-
construction and carving, Troup suggests its use for paving-blocks, for
which purpose it would, appear most suitable.

Outturn and prices—In the South Chanda Division of the Central
Provinces, especially mn the Sironcha Range, large quantities of this tim-
ber are available. The estimated annual outturn from the Ahiri Zemin-
dar forests of the same division is 10,000 to 15,000 cubic feet of logs
squaring to 16”. Rs. 1-10 per cubic foot 18 about the price of the wood
landed at Warora station. Mr. Bell, Divisional Forest Officer, Nimar,
states that ¢ Anjan of a size suitable for timber, only occurs in a
strip of broken and lilly country bordering the Nerbudda, extending
to the extreme north-east of his D.strict and forming the Punara 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, The
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 fect, annually.”

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

In forest “Lats™” (16/x30")=Rs. 3 cach or0 5 6 pero, ft.
In Punara » » =Rs. 4 s »0 7 4
In Sulgaon . . =Rs. 7 s »01210
In forest ¢ Kalias ”* (10'X21”) =Rs. 1 8 n »0 9 3
In Punara . » =Rs. 112 s »C10 9
In Sulgaon . . =Rs.2 O » »012 4

The delivery of the logs from the abovementioned forests to
Jubbulpore, exclusive of royalty, is put at Re. 1.6-0 per cubic foot.

In Madras, in the Acha forests of the Sa'em 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 n Jubbulpore at Rs. 2-8
per cubic foot. Large trees are reported by Mr. Peake 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 he 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. Herwtiera minor, Roxb. (The Sundri tree.)

Distribution.—A moderate-si1zed evergreen tree with buttressed stem,
found in the Sunderbans, m the Irrawaddy Delta, and on the coast of
Tenasserim and Arakan Gamble, quoting Schhch, states that the
tree grows to 60 feet in height and 6 feet girth.

Quality of the wood.—The heart-wood 18 dark-red m colour, very hard
and close-grained, tough and very durable. Its weight 18 68 to 70 lbs.
per cubic foot and the co-efficient of transverse strength from 7 to 9 tons
per square inch. It 18 therefore one of the strongest of Indian timbers.
1ts strength, toughness, elasticity and fine colour combined make 1t 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 18 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 Schhich :nd Home wrote on them in the
peventies, for the late Conservator of Bengal, Mr. Hart, in a letter states
that practically no sound Sundri timber over 3 feetn girth 18 now avail-
able. On the other hand the present supply of middle-sized logs 15 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 thé 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.

Enquiries 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 decduous tree, found throughout India and
Burma, and of great importance both for the value of the timber and also
{rom a sylvicultural point of view.

Quality of the wood.—The wood is white, soft, even-grained, easmly
worked, taking a very smooth surface and good polish. Its weight i
about 40 lbs. to the cubic foot, and its maximum transverse strength 18
recorded by Gamble as being 4:52 tons to the square inch.

Uses.—The timber 18 umversally used in India in the manufacture of
toys, wooden spoons, forks, plates, combs, paper-knives, rulers, orna-
ments, bead-necklaces, carved picture-frames, tables and similar arti-
cles. Itis also used for carving and turnery work, especially in the
Saharanpur and Biynor Dstricts.

Outturn and prices.—The tree does not grow to a great size, so that
large logs are not procurable, nor are they wanted for the purposes for
which the timber 1s required. With the exception of districts containing
either evergreen or coniferous and oak forests, nearly all other districts
where deciduous forests occur can supply a fair quantity of this valuable
tunber. It can also be procured in most timber centres, especially if
previous notice 18 given that purchasers are in quest of the wood. The
price of the wood varies in different parts of India, rarely exceeding 8
annas a cubic foot.

Enguiries and references—Enquiries for this timber should be made
of any of the Conservators of Forests or local Divisional Forest Officers.

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

45. Holoptelea wntegrifolia, Planch,

Distribution.—A large deciduous tree, generally found scattered in
the deciduous forests of the sub-Himalayas from Kashmir to Nepal
ascending to 2,000 feet, throughout the Peninsula ; uncommon in the
Western Ghats, Upper Burma and dry regions of Ceylon.



58 COMMERCIAL GUIDE 10 THE

Quality of the wood.—The wood is hght-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 mch.

Uses.—The timber has not been extensively used in the past, except to
a hmited extent for carving, cart and building purposes. It is suitable
for match-sticks and match-boxes (Roller). A Cawnpore firm have pro-
nounced it very switable for handles of dusting brushes, and write that
1t appears to them to be a very excellent wood for this purpose, as good
as the Enghsh elm.

Outturn and prices.—A fair outturn may be expected of this timber, as
the tree has not been largely exploited m 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. Homalwum tomentosum, Benth. (The Myaukchaw tree of Burma
of Moulmein Lancewood.)

Distribution.—A large deciduous tree, chiefly found m Burma and
to u 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, cioss-giained, elastic, heavy, weighing 55 to 60 Ibs. per cubic foot.
Brandis, quoted by Gamble, gives the transyerse strength of two tests as
6:98 and 707 tons per square inch. The difficulty s in seasoning this
valuable timber sufficiently slowly to prevent 1t 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 1t as fol-
lows :—

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

1t 18 also used for harrow-teeth, furniture, rice-cleaning machines, and
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masts. The trec yields most excellent fuel and 18 largely used n
Rangoon for this purpose.

Outturn and prwces.—Fairly large supphes 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 fuel and
timber. When cut into billets it fetches Rs. 23 per 100 cubic feet
stacked. Its price in Rangoon as timber is about Rs. 15 per ton,

Enquaries and references—Enquiries for this timber should be made
of the Chief Conservator of Forests, Burma, Maymyo ; of the Conser-
vator of Forests, Eastern Circle, Eastern Bengal and Assam, Shillong ;
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)

Dustribution.—A large evergreen tree, found m the most forests of
Tenasserim, Pegu and the Andamans.

Quality of the wood.—The wood 18 yellow in colour, with very hand-
some close and even gram ; 1t 18 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 weighs
48 Ibs. to the cubic foot, and the transverse strength, according to
Everett, is 7-99 tons to the square inch. Itis therefore even stronger
than teak. It issaid to withstand the attacks of white-ants.

Uses.—The timber 15 extensively used in South Tenasserim for build-
ing purposes, bridge construction, cariiage-building, especially for all
parts of the wheels. It is also used for furniture, shingles, and gun-
stocks. Troup suggests 1ts use for paving-blocks It would also do for
sleepers, having been used for this purpose on the 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.

Outturn and prices.—Large logs of this timber are procu able from the
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 from
this tree, see page 139.

48. Hopea parvifiora, Bedd. (The Irumbogam tree of Malabar.)

Distribution.—A very striking evergreen tree, first appearing mn South
Kanara, and extending southwards down the Malabar Coast into Tin-
nevelly. It 18 generally found in the moist evergreen forests along the
foot of the Ghats. It grows to a large tree in favourable locahties, with
a clean straight stem, 30 to 35 feet long and more, yielding logs of over
50 cubic feet.

Qualaty of the wood.—The wood 18 brown in colour, close-gramned, hard,
durable, of good appearance, weighing 54 to 62 lbs. per cubic foot; not
unlike Sal timber, but smoother and finer-gramed. It 18 an excellent
timber and much prized locally. It deserves wider recognition, bemng
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 mn house-building and i the construction
of temples on the West Coast, for ship-building n all 1ts parts, as also
for bridge-construction, and 1n all places where durability and strength
are a desideratum and where weight 18 of mmor consequence. It might
be tried for paving blocks, and has been tried for sleepers in Madras with
considerable success.

Oulturn and prices.—The total outturn from all classes of forests in
Madras Presidency in 1907-08 was 62,996 cubic feet and n 1908-09
55,755 cubic feet. The amount which it will probably be possible to
procure 1 future will sooner mncrease 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
avallable at Kallai, near Cahcut, 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, Tann. (The Indian Walnut.)

Distribution.—A large deciduous tree, found in the North- Western
Himalayas at 3,000 to 10,000 feet elevation, extending from Bhutan
westwards mnto Kashmir, Afghanistan and on into Peisia and Armenia.
It is also found in the hills of Upper Burma. It 1s extensively cultivated
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 fruit. 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 n length are by no means
uncommon,

Qualuty of the wood.—The wood is grey-brown in colour, marked with
darker streaks, giving 1t a strikingly handsome appearance. It is moder-
ately hard, does not split, is easily worked and takes a fine polish. Its
weight 18 about 38 to 40 Ibs. per cubic foot, and it is, therefore, a com-
paratively hight wood.

Uses.—Walnut timber is well known on the English market, being
extensively used by furmiture makers. Gamble says that 1t is perhaps
the most valuable of the Himalayan woods for this purpose. It is also
used m lacquer-work, for gun-stocks, carving, mouldings, spinning
wheels, pipes and a variety of minor purposes.

The “ burrs,” which grow 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 superficial
difference from the burrs received from the Caucasian or
Persian districts. Judging from the flat side, after adzing,
one “burr” shows slight signs of worms. The colour is
mixed, the brown and light-clayish dominating the dark
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 Dwision.—2,500 to 3,000 trees over 6 feet girth,
Hazara Dwision —16,000 mature trees.
Kulu Dwision.—The number is not given, but it is thought to
be ¢onsiderable.
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The value of trees of 6’ girth when ¢ burrs’” are not present is
about Rs. 25 each, standing n the forest. It 15 estimated that it
would cost from Re. 1 to Re. 1-8 per cubic foot to land the
timber in Abbottabad. In the 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. In 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. 365,
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 2} maunds of
burrs is at present worth about Rs. 100 to Rs. 120 standing.

The value of the wood on the English market 18 about 24. to 3}d. 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 burrs, 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 Pun)ab,
Tahore ; and of the Conservator of Forests, Jammu and Kashmir State.

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

50. Lagerstromia Flos-Regines, 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 18 common, in the Circars and Chota Nagpur 1t 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 m 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 easly, 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 for many
purposes. It is used for house-bwild.ng, carts, bridge-construction, 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 recommended
for carriage-building in England. Troup says it is sometimes used in
Burma m coopers’ work, and Beddome also mentions it as being used
in Ceylon for this purpose

Outturn.and prices.—The outturn from Assam is considerable, cs-
pecially from the more remote Divisions, where fellings have been less
severe in past years. The timber 1s exported to Bengal ; for instance,
about 20,000 cubic feet are exported yearly m the log from the Sylhet
Division (Ledger Report of 1897). 1In other Assam Divisions the supply
18 consumed locally. Prome Division in Burma can supply at least 200
tons yearly, and many other Burma Divisions similar quantities. From
North and South Kanara and the Malabar Divisions, where the tree 1s
not go common, only limited supplies of 20 to 40 tons could be procured
annually from each locahty. In the Ledger Report abovementioned,
the selling price in Sylhet district is given as Re. 1 to Rs. 2 per cubic foot.
In Lakhimpur planks 15’ x1”x 18" gell 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 Provinces, Nag-
pur; of the Conservators of Forests, Eastern and Western Circles,
Eastern Bengal 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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b1. Lagerstromia lanceolata, Wall. (The Nana or Benteak of the
West Coast.)

Distribution.—A very large, cylindrical-stemmed tree of North and
South Kanara, extending southwards into Malabar and Travancore. It
grows to a great size in favourable localities, attaiming a height of 100
feet and over with a girth of 8 and 10 feet and a clean bole of 50 to
60 feet 1n length.

Quality of the wood.—This tree yields one of the best timbers of the
West Coast. It 18 of dull red-brown colour, straight-grained, moder-
ately hard, very elastic and tough, durable, especially mn salt-water,
weight 45 1bs. to the cubic foot and, therefore, about equal to teak. Its
co-efficient of transverse strength is 461 tons per square mnch according
to two tests recently carried out at Sibpur It 18 hable to spht if not
carefully seasoned.

Uses.—The timber 18 in great demand on the West Coast for ship
building Nearly all the best native crafts plying up to Bombay 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 1s 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.

Outturn and prices.—The possible outturn 18 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 Ra. 40 to Rs. 64 per ton, while
in the Ghat depdts 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 18 also common in the Tinnevelly
Distriot.

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
Ra. 1-15-6 per cubic foot, and of planks at Rs. 2-1-6 per cubic foot,
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Enquiries.—Enquiries for this 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.

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

Distribution.—A large deciduous tree, found all over India, except in
very dry localities, scarcer m the south of the Peninsula. It 18 found as
a large tree mn 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 mn height i Guzarat. It 1s 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 18 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 1s 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 18 said to last far longer than most other timbers. Itisa
moderately heavy timber, weighing 53 1bs. 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
a little more than Keora (Sonneratia apetala), but otherwise
compares very favourably with that wood.”

It produces an excellent fuel.

Outturn and prices.—The possible outturn 18 considerable, as it is not
an uncommon tree in most deciduous forests, though in some cases the
cost of extraction 1s 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
ropes ; otherwise the minor products yielded by this tree are unimport-
ant.

53. Mangifera wndica, Linn, (The Mango tree.)

Distribution.—A large evergreen tree, found wild and cultivated all
over India and Burma. Brandis says it 18 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 1t is wild i the Western
Satpuras ; it 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 conception
of the mango tree is that it is broad-crowned, with a large, rather short
stem. When found in the moist deciduous or evergreen forests 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 of the wood.—The wood is grey-brown to dark-brown in colour,
streaked with darker coloured tissue, hard, durable and lasts well in
water. Dugouts made of it last 12 years and more. It seasons well and
does not warp or shrink when jointed. It is not a handsome timber,
being somewhat coarse and twisted in the fibre. Weight is 42 lbs. per
cubic foot, and its co-efficient of transverse strength between 32 and
52 tons per square inch.

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

Oulturn and prices.—Owing to the demand for this species, the ma-
ture trees in many parts of the country are fast disappearing, and though
the tree is extensively cultivated, the yield of big trees in the near future
must necessarily be limited. On the West Coast there are still consi-
derable supplies, The price varies from 10 annas to Re. 1-4-0 per cubip
foot, accordinlg 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 1s 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, m the Bombay Presidency ; Northern Circle, Waltair, Central
Circle, Madras, and Southern Circle, Coimbatore, Madras Presidency ;
and the Chief Conservator of Forests, Central Provinces, Nagpur.

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

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

Distribution.—1It is doubtful if this tree 18 ever found in a wild state
and though found m the forests nearly all over India, it has generally
been sown or planted or sown itself from cultivated trees. It has been
umversally 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 shghtly scented. Its
weight is 50 Ibs. per cubic foot and the co-efficient of transverse strength,
according to Unwin, is from 2-55 to 5'125 tons to the square inch,

Uses.—The timber 18 used in the construction of the poorer class of
native houses for posts, beams and rafters, for carts and cart-wheels,
ploughs, oil-mills, furmture-makmng, ship-building and carved Hindu
idols (Gamble).

Outturn 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 18 not known, as it must depend entirely on local
conditions ; it can, however, rarely exceed 4 annas per cubic foot.

Enguiries.—All enquiries for the timber should be made of local
Davisional 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 n native medicine.

F?
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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,
Khasia Hills, Chittagong, the Ghat forests of the West Coast, more com-
mon in Malabar than in Kanara, in Tenasserim, Upper Burma and in the
Andamans. It has been largely cultivated in Burma, chiefly round Bud-
dhist monasteries and on tank-bunds. It grows to a great size in Assam,
Rurma, .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 timber
put down as an experiment ;n 1900 by the Madras Railway, were all
sound 1n 1904, Troup saysit should not be used unless well seasoned,
otherwise it is liable to warp and split. It is dufficult to work, owing to
its weight and bardngss It weighs about 70 ibs. per cubic foot, and is
therefore equal in that respect to ebony or An:an, while its co-efficient
of transverse strength is as high as 8 tons pcr square inch.

Uses.—8leepers of this timber are in use on the Dibru-Sadiya, Assam-
Bengal, and Tezpur-Balipara Railways, and trials have been made
with it on the Madras lines. It is also used for building purposes for
beams and posts, but not for planking, in bridge construction, p ers, jet-
ties, for carts, agr cultural implements, gun-stocks, masts, helms and tool-
handles, Troup 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.

Outturn and prices.—The supply from the Assam fcrests of the East-
ern Crrele is considerable, though no data are availab'e as to the actual
amount. It is a'so to be had in fair quantities in Burma, especially from
the Tenasserim Circle, 'n 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. 1-6-4 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 ¢ foot. The cost of shipping from Calicut
to Bombay 18 Rs. 10 to Rs. 12 per ton.

Enguiries—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.

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

56. Mumusops Elengs, Linn.

Distribution.—A large evergreen tree of Southern India, South Burma
and the Andamans. Itis found on the West Coast as a large tree in the
evergreen forests, and as a smaller tree on the East Coast. It 1s a large
tree in Martaban, Tenasserim and the Andamans. Much cultivated in
many parts of India for its fruit.

Quality of the wood.—The wood 18 dark-red 1n 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 ; 1t 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 18 used for oil-mills by the Ghanshis, though Kosum timber
18 preferred. Gamble, quoting Graham Anderson, says it is used in
preference to other woods for rice-pounds 1n 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 tree, the timber 1
not generally found on the market as the tree 18 not often fel.od owing to
the value of the flowers, fruit and bark. It is therefore practically im-
possible to state the outturn for any locality.

Enquiries —Enquiries for this timber should be made of the Chief
Conservator of Forests, Burma, Maymyo ; of the Conservators of For-
eats, Northern Circle, Waltair, Central Circle, Madras, Southern Circle,
Coimbatore, in the Madras Presidency ; of the Conservators 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.

b7. Odina Wodier, Roxb. (The Jhingan or Mohin tree.)

Distribution.—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 1n height, with a spreading crown and 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 to
7 and 8 feet in girth with a clean bole of 30 feet

Quality of the wood.—In colour the sap-wood 18 grey-whte, the heart-
wood small, brick-red, turning darker on exposure, moderately hard, with
a close though short fibre, cutting to a smooth even surface. In
the moister localities, where the tree grows to a good size, the heart-
wood is larger and of commercial value, but in very dry localities 1t rarely
measures 6” across, and 1s therefore of less value. The timber seasons
well, does not warp, and is said to be 1mmune to the attacks of white-
ants, It is fairly durable under cover, but not so 1f exposed to exces-
sive moisture.  Its weight is 50 to 55 lbs. per cubic foot ; tests for its
co-efficient of strength vary enormously, ranging, according to Gamble,
batween 2:34 and 66 tons per square inch.

Though the timber is only of fair quality, it has in many localities
obtained 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
vonsequence been employed for many purposes for which it is not al-
together suitable in default of better timber being obtainable. It may,
therefore, under the circumstances be classed as a valuable and useful
timber in certain localities.

Uses.—1It is chiefly used for planks for doors and windows, spear-
shafts, scabbards, agricultural implements such as tool-handles, clod-
crushers, rollers, oil-presses, for cattle-yokes, wheel-spokes, posts for
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fences, carving and well-scoops, also in turnery work in the manufaciure
of bowls and jars. Itis switable 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 18 Re. 1 per tree. In Kangra its value 1s put at 2 annas per
cubic foot. In Madras the best prices are 3} annas per cubic foot. In
Pegu, Burma, it 18 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 18 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 18 used as fuel
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,

b68. Ougeinia dalbergioides, Benth. The Tinnas, Tewas or Sane
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 Guzarat. 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 attamns 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} to4 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 56 to 60 Ibs, per cubic foot, and the co-efticient 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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tested 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 1s 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 1s felled
together with other species, a moderate supply only being obtainable from
cach district. To illustrate the possible outturn and prices from local.ties
for which information is available, and which has been furnished by the
various Divisional Forest Officers, the following figures are given :—

Locality.

UNITED PROVINOES,
Bahraich Division

Gonda Division . .

Gorakhpur Division .

Bundelkhand Division

Kheri Division . .

BENGAL.

Angul Division

Ohatbassa Division

Amount avallable,

Not very common

Fairly common .

Falrly common, locally

Fairly common in
plac

'es,

Falrly abundant .

A fairly luge num-
ber . f trees of this
species areto be
found in the Angul
foresta.

Found in fawr abun-
08,

8i1ze of trees or logs
avallable,

3 to 4 fect girth

10 feet clear bole and
3 to 4 feet in girth,

10to 12 feet clear
bole, 3 to 4 feet
girth,

20 feet clenr bole, 8
feet girth,

4} fect girth . .

A large tree up to 5
to 7 feet girth, 4}
feet girth being the
minimum cutting
s1ze , yielding logs
up to 25 cubic
foet.

20 feet clear bole and
4 feet girth,

Approximate value.

6 annas per cubic foot in forest,
156 annas per cubic foot at Bah-
raich station.

8 annas per cubic foot in round,
12 annas Ker cubic foot roughly
squared, Re. 1 per cubic foo
station,

8 to 10 annas per cubic foot 1n
forest, about 13 annas per cubic
foot on rail.

2 annas to Re. 1 per pole (balli)
according to size.

Billets 3 feet girth and 8 feet
long sell readilv for 12 annas to
Re.1eachonrail, Royalty for
billets 3 feet long and under 80”
girth 2 annas each, over 80”7
girth 4 annas each,

8 to 12 annas per cubic foot in
forest and 14 annas per cubic
foot on rail,

Possible yield 2, 000 cubic feet per
annum. Re. 1-4
cubic foot and cost of extm

tion to ral 12 annas per
cubic f
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' Locality.

CENTRAL Pwvmou
Melghat Division .

Buldana Division

Betul Division

BOMBAY.

(,entnl Circle, Khan-
and  Namk

Dlvlsmm.

Northern Circle, Surat
and Thana Divisions,

Southern Circle, East-
ern and Northern
Divisions,

MADRAS.

Ganjam Division .

[i
Amount available l

Fairly common, 5%

of the growln
stock , deman
good,

Not very abundant,
most common In {
Ambalawa forest.

Common throughout '
the district, form-
ing as much as 20%
of the crop in some
forests he esti-
nwted outturn o
? 6,000 cuble |
t per annum.

|
I
i
i
! A farr amount of
the timber 18 arail- |

able from Khandesh'
and Nasik Divisions '

|
In the Surat Dangs |
and Mandvi forests ,
it is a fairly com-
mon tree.
! In Thana  District i

fairly common m

places only.

i

Common mn the Supa |
and Mungod forests l
of North  Kanara, |
found as a large tree

Scarce

Size of trees or logs
avatable.

2} (eet gu'th 15 feet

2 feet girth and 12 to
15 feet bole,

3} feet girth and 14
feet bole,

3to4 feet girth and
15 feet clear bole,

4 feet girth, 20 feet
bole. !

10 to 20 feet bole and |

8 to 5 feet girth,

6 feet zirth and 80
feet clear bole

Approximate value.

In lengths of 15 feet,
.4 annas each.
"

Rs,
In lengths ol 8 feot hnlt price,
rcart-load of 6 maunds
at Ell(‘ {mt and Rs, 18 at Itarsi,
on rail (1 maund = 82 1bs.).

Rs 6 per cart load of 16 cubic
feet Is the local price,

4,936 cubic feet sold for Rs 676
or shightly over 2 annas per
cublc foot, in the (oresta Iw
Con ervator, Roj
remarks that it h u valuable ns
teak in Betul Division

6 to 8 annas per cuble foot iu the
fore-ts

In the Dangs 2 to 3 annas por
cubic foot,

Price on rail or in depdts Rs, 8
to Rs, 4 per kandi of 784 Ibs.

Price in forest 8 to 12 annas per
cublc foot Possible outturn
3,000 cubic feet and more,

4feet girh and 20 8 annas per cubic foot 1n forest,

feot clear bole.

[Engquiries.—Enquiries for this timber should be made of the Conserva-
tors of Forests, Punjab, Lahore ; Eastern and Western Circles, United
Provinces, Naini Tal; the Chuef Conservator of Forests, Central Provinces,
Nagpur ; the Conservator of Forests, Bengal, Darjeeling ; the Congervators
of Forests, Central Circle, Poona, Northern Circle, Bandra, ard Southern
Circle, Belgaum of the Bombay Presidency ; and of the Conservators of
Forests, Southern Circle, Coimbatore, and Northern Circle, Waltair,
Madras Presidency.

Manor products—With the exception of the bast fibre and a red gum of
little value, the tree yields no minor products.
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59. Picea Mormnda, Link. (The Himalayan Spruce.)

Distribution.—A lofty straight-stemmed tree of the Himalayas, extend-
ing from Bhutan to Afghanistan at 7-11,000 feet elevation. This very fine
tree grows to an enormous height and attains a great girth. Troup records
a tree near Konain, in Jaunsar, of 200 feet 1 height and 24 feet girth; nor
18 this altogether uncommon, for many trees are to be found m these for-
osts of 160 to 180 feet height and 12 feet and over in girth.

Quality of the wood.—The wood is white to white-grey wn colour, soft to
moderately hard, and very similar to the European spruce in appearance and
quality. As regards 1ts durability, 1t compares but poorly with the timber
of Deodar. The timber was experimented with in the shape of sleepers
by the North-Western Railway, and out of 829 sleepers laid down 32 had
to be replaced within 466 days, the average life of the sleepers being put
at 23 years. It is very probable that sleepers of this timber treated with
a good antiseptic solution, would last very much longer. Undercover the
timber1s moderately durable. Its weight is approximately 30 lbs. per
ocubic foot.

Uses.—The timber 1s most suitable for packing-cases, tea-boxes, fruit-
crates and as planks for house-bullding. It might well be tried for sleepers
if first treated with an antiseptic solution. It yields a most excellent wood-
pulp (Sindall) and makes up well into match-boxes and sticks (Roller).

Outturn and prices.—The figures of total possible outturn of spruce
timber are not available, but so as to illustrate the yield n some districts
the following figures are given :—

Locality. Qutturn. Size of logs or crees

i

Approximate value,
PUNJAB,
Kangra Division

|
I

The Worklng Plan Mmlmum fellin%glrth | About Rs 10 to Rs. 15 per ton,
contemplates 1,831 |

trees of both sge helght 7 feet 6 in-
| and silver fir being | ches.
{ cut annually. 0

Un1tep PROVINOES. I
Jaunsar Division . | The Working Plan | Minimum felling girth | Value of timber within 12 miles
puts the outturn at | of troes at breast-| of Chakarate, standing in the
800 of spruce | height 6 feet. forest, 1 anna to 2 annas per
and silver fir per cubic foot,
annum,

As an illustration of the amount of spruce timber at present
coming down the Jumna and Tons, and caught at the junction of the
two rivers by the Dakpathar boom, the following figures are given.
It must, however, be remembered that the figures by no means
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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 :—

l No. ‘ Cubio feet.

B. G. sleepers, 10 feet long . ! 6,340 | 22,190

” I . ‘] o 847

M. G. sloopers e 2,487
"! o .

Torar, . : 8asr | 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.

Engquiries—Enquuries 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 excelsa, Wall (The Blue Pine.)

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

It does not grow to the size of Deodar, Spruce or Silver Fir, but is never-
theless a fine straight tree, up to 130 feet in height and 10 feet girtl
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-
lity to Deodar timber. The heart-wood islight-red in colour, very resin-
ocus, not brittle, and easy to work, durable nunder cover and fairly so in tho
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open. Asregards the durability of Blue Pins, 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 thcse sleepers were laid down,
sleepers of the Long-needled Pine (Chir), Silver Fir, and Spruce were also
given a trial, 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 1s hardly durable enough for
sleepers unless first treated with an antiseptic solution. It is extensively
used for planking and m house-construction. having the advantage over
Deodar timber m that 1t 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 suvitable for
match-boxes anrd sticks, the latter being very strong (Roller). A Calcutta
firm of penc.-makers have passed 1t as fairly suitable for pencils,
but inferior to Podocarpus nerizfolia, for that purpose.

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

Locality. Outturn, } 8ize of trees, Value,
| i
PUNJAB.
Bushahr Division . | The average sales for . The averaq odprlce realized during
the  last eleven that period was 4 28 annas per
years, ending 1892, B cubloc foot.
;vero 18,704 cubic
Dunga-Galll and Tan- The Working Plan ted valu: of each tree
diana, fixes 778 trees to be ot trees to bo felled sundlng 1n the forest is R, 15,
cut per annum. fixed at 8feet | The average price in the d pdt
The average annual glrm wag 7'43 annas per cubic foot.

amount sold m the
depdt at Jhelum
between 1898 and
1003 was 4,104 cu-
bic foet

UNITED PROVINCES. , )

i
Jauusar 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 tre, standing in the
stems to be felled meter, forest.
annually, |

Tohri-Garhwal Leased | Not known . . e Value of tms 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 . . . . . 1988 69,328
MG, B (1 X7V 16,420
Sleepers 8 feet long . . . . . 782 1,965
Tomar .| 31,837 87,703
i

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-
Westorn 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 cubic 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.

Enquaries.—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 forming forests little 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 the larger valleys. Large aleas covered with this spocies
aro 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 rose to light-red in colour, with long
red streaks seen on the vertical section, representing the large
resin ducts. It is hard and strong, though less durable than the wood of
the Blue Pine. Like that timber it would require treating antiseptically
before it could be used for sleepers. It has, however, the advantage over
the Blue Pine in that the forests are more accessible and easily worked,
besides extending over larger areas. In weight it is heavier than the
wood of Blue Pine, being about 40 Ibs. to the cubic foot. Gamble states
that the timber grown in Sikkim is heavier by 2 or 3 Ibs. and is also harder,
stronger and more durable than the North-West timber. The co-efficient
of transverse strength, according to tests quoted by Gamble and made
by Captain Jones, gave 509 tons per square inch, while figures of other
tests, carried out by Colonel Maclagan, R.E., gave an average of 7°43 tons
per square inch. It floats fairly well,

Uses.—The timber is in considerable demand for house-building, tea-
boxes, shingles, boat-building, rough furniture and carpentry. It is good
for match splints, and for both the inner and outer covers of match-boxes
(Evance). It was tried by the Bande Mataram Pencil Factory for pencils,
but was pronounced to be too hard for that purpose. Troup gives it as
being useful for gymnastic and sporting requisites.

Oulturn and prices.—The possible outturn of this timber is very consider-
able, the fixed annual yield for certain localities is given below, as an
illustration of the amount available from State Forests :—

Locality, Soll in past years, | Futurc outturn, | Size °::ﬁ:§’ tobe | Value o;e:he tm-
1 2 3 4 5
PUNJAB, :

Kangra Division , | The average an- | The number of | No trees to be | The average prices
nual sales during | trees to be ex-| felled unaer 6 | reahzed for
the four years loited is not | feet 6 inches, timber sold as
ending 1902-03, xed, but an girth, stated in column 2
of Long-needled area of 6,888 were as follows —
and Blue Pines | acres is to be Scantlings 557
combined were :— | worked over an- annas per c.ft.,
Scantlings= nually in which rafters 7°74 annas

10,801 e.ft. mature trees will per cft, and
4,161 c ft. be felled. n lnlng propu 5'48
Mining props= annas per C.t.;
4, c.ft. broken pieces 8'3

TOTAL 19,430 c.ft.| anaas per c.ft.

UNITED PROVINCES,
Jaunsar-Bawar { . The Working-Plan | Minimum size un- | The trees are esti-
i rovides 1,968 der whlch trees mated to fetch
to be felied not about Rs, 6 each,
annually. lelled 18 dlm stanaing in the
meter, forest,

Tehﬂ.et:hwn Leased! . . . Tnn;el fetch lb"o;:

orests.

! | nhndlnz ln the
| forest.
|

™
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The amount of timber available annually fromn the Tons and Jumna
forests, (i.e.) the amount passing the Dakpathar boom situated just below
the junction of the two rivers, and which nearly all finds its way to Jaga-
dhari station, North-Western Railway, for the year ending March 1910
was as follows :—

Bize of pieces. Length. N;;::::‘: of Cubic feet,

Beams . . . . . .12t 21,950 87,800
B. G. sleepers . . . . .11, 211,714 740,999
Ditto. . . . . . 8, 30,762 76,905

M. G. sleepers . . . . . . 50,278 75,417
Karis or scantlings . . . . . 247,779 371,668
Pieces . . . . . . . 6,237 6,237
Torar . 568,720 | 1,359,026

The Conservator of Forests, Punjab, estimates that the Kulu, Hazara,
Bushahr and Chamba Divisions could produce 23,000 B. G sleepers
annually at Rs. 2-2 per sleeper.

A thousand trees are sold annually from the forests m the neighbourhood
of Naini Tal, and fetch standing about Rs. 10 per tree.

The price of Chir timber at Jagadhari station on the North-Western
Railway is from 10 to 12 annas per cubic foot, the cost of railing it to
Howrah, 7 to 8 annas per cubic foot.

Enguiries—Enquiries for this timber should be made of the Conserva-
tors of Forests, Eastern and Western Circles, United Provinces, Naini
Tal, respectively ; of the Conservator of Forests, Punjab, Lahore; and of
the Conservator of Forests, Bengal, Darjeeling.

Minor products.—The resin obtained from this tree is most valuable,
For further notes on the subject, see page 139.

62. Podocarpus neriifolia, Don,

Distribution.—A large evergreen tree, with a short to moderately long
stem, which, according to Brandis, is often not regularly shaped, though
from the Andamans large and fine stems are said to be procurable. It
is found growing in the evergreen forests of the Eastern Himalayas, in
Sikkim, Assam and Eastern Bengal, Chittagong, in the Tenasserim gnd
Martaban forests of Burma, and in the Andamang.
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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
s0 even-grained and soft a wood, works easily and well. Weight 39 lbs.
Co-efficient of transverse strength, according to Bennett, 472 tons per
square inch.

Uses.—The wood i8 admirably suitable for general carpentry, for which
purpose 1t i8 extensively used. It 18 also used for building purposes, m
boat-building as masts, spars and oars, and for tea-boxes. Mr. Ghosh of
Calcutta states that 1t 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 set squares and simlar mathematical
instruments.

Outturn.—The possible outturn is not known; it is, however, faurly
large from all sources, the Andaman forests contaning many trees of this
species. The price in that locality 18 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.

Munor products.—None of 1mportance.

63. Populus euphratica, Olivier. (The Bahan tree of Sind and the
Punjab.)

Dustribution.—A large deciduous tree found m Smd and the Punjab,
and stretching mto Baluchistan, Afghanistan and westwards to the Medi-
terranean. It attains a large size n Sind, reaching from 6 to 8 feet 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 18 enhanced by the fact that in many of
the localities in which 1t 18 found other timber is not available. It 18 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 fiom Sind and parts of the Punjab is
fairly large. Gamble gives the price of 100 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 Smd the timber 18 exploited by the annual coupe con-
tractors. For the names and addresses of such petsons 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 dalberyioides, Roxb. (The Andaman Padauk or
Red-wood.)

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

Quality of the wood - -Mr B B Osmaston, Conservator of Forests, who
has had a large experience of this tunber, deseribesit as follows —

“‘Andaman Padauk yields a valuable ornamental wood, the colour of
which varies in shade from a deep ciimson, through cherry-red, dull-red,
pink and reddwsh-brown to brown. The logs yielding the very best
crimson-red wood constitute only about 5%, of the yield, but about 709,
of the logs extracted yield red wood of various shades fit for the foreign
market. The remammng 309, consist of reddish-brown or brown timber,
the ¢ off-coloured Padauk,” which 15 equal to the former n strength and
durability, and indeed i every 1espect, excepting colour.”

The question of good, middling and fenor colouted wood must natur-
ally be a matter of opinion, and no definte rules as to the classification can
be laid down m this connection. Thus, in 1896-97 and 1898-99, countings
were made to ascertain th- proportion of *“ good-coloured’’ as compared
with ““‘off-coloured’” logs ; the 1esults obtamed gave 808 good-coloured
logs out of 1.460 counted or 55 349

Mr. Osmaston goes on to say that *‘ scaxoned wood weighs 48 Ibs. per
cubic foot. It is very durable, exceedingly strong (Everett’s tests for
the co-efficient of transverse strength gave anaverage of 501 tons per
square inch), and seasons casily and well, either immersed in sca-water
or in the dry. Sawn timber 18 practically immune to the attacks of
insects, including white-ants, but is subject to those of marine borers,
It works well, does not warp or crack, and takes a fine polish.’

G
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Mr. Osmaston in writing on the subject, states that the timber
works well, nevertheless 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. Tts high price, however, restricts its use to ornamental work, such
as fittings for railway-carriages, panellng, good furmiture, 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 1t has been used for boat-building, jetty-poles, and casks,
but for the latter purpose 1t 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 poseibility of obtaning 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 1
considerable.

Oudturn. -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 18 at present
not worked.

The export of Padauk i 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.

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

Distribution.—A large deciduous tree of Burma, extending, according
to Troup, from Bhamo i 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. It grows to
large dimensions, attaining 10 feet girth, but is more commonly found
from 4} to 6 feet gurth, 50 to 70 feet in height, and 20 to 40 feet clear

bole. (Troup).

Quality of the wood.—Heart-wood, accordwmg to Troup, ‘‘bright
yollowish-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 1t smooth, has a very agreeable odour. It seasons
well without warping, but is somewhat apt to develop cracks in seasoning
if felled green. It is extremely durable, it lasts well under-ground and
In contact with water. Weight 55 lbs. 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 1s preferred to Andaman
Padauk for that purpose. Tt 1s used for cart-wheels m 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-prosses, wood-paving, boxes, general carpen-
try, ploughs, harrows and Burmese harps. (Troup).

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

100 tons per annum.

Myittha  Division. . . . .
Mu w . . . . . 200 ,, .
Ruby Mines ,, . . . . . . 800 trees ,, .
Mandalay e . . . . 100 tons ,, "
Minbu N . . . . . 40.50 ,, ,, '
Pyinmana » o . . . . . . 260 ,, ,. »
Prome » 30 , ,
Toungoo s 400 ,, ,, "
Ataran » 200 logs ,, ,,

S. 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, Re. 80
to Rs. 85 per ton, In the Mu Division it sells for Rs. 100 per ten,

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

66. Pterocarpus Marsupium, Roxh. (Honne Bijasal or the Gam-kino tree.)

Dustribution.—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, Nilgins, Salem, Tinnevelly, Kistna and Godaver: 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 m 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 largo treo

TIn the Deccan, the Konkan and the Central Provinces districts 1t 18
found as a 3 to 5 feet girth tree  As evidence that very largo trees are not
available in large quantitios from these localities 1t 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 TIn the
Buldana Division 1t is only found in small quantities m the Ambularna
forest, as a treo 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

Tn 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 yollow to grey-brown, with
darker streaks running the length of the tree. Tt is very hard and close-
grained, it works easily and to a good surface, 18 durable, hasa 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 is nearly as good as Burma Padauk  Tts weight 1s 53 to 55 1bs. per cubic
foot, while the co-efficient of transverse strength of tests recently carried
out at Sibpur gave an average of 375 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
cargs. It is extensively used in furniture-making, but has one drawback
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in that to stop the yellow dye staining 1t has to be heavily varnished.
The Ordnance Department in Madras use 1t for gun-carr.age wheels,
wheel-barrows and similar purposes. In the United Provinces it 18 used
for making drums, being preferred for this purpose to other timbers. [t
has been used for sleepers in Mysore and also on the Neemuch-Holkar line.

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

In Bengal the tree 18 fairly abundant in the Angul and Sambalpur
Duwvisions, but not quite so plentiful in Chaibassa and the Sonthal Par-
ganas ; mn these localities to grows to a large tree 7 feet m 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 cubie foot, at Cuttack, for
sawn timber, and 14 annas to Re. 1 per cubic foot for timber in the round.
In the Sambalpur Division the royalty 1s 6 annas per cubie 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 Caleutta, all told, comes to Rs, 2 per
cubic foot. In Chaibassa 1t 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
up to 4 and b feet girth and 15 to 20 feet long being procurable from the
Raipur and Chanda Divisions Tn the Berars it 18 not very commeon,
700 cubic feet being the estimated annual outturn from Betul. The
royalty price 1n the forest is 2 annas per cubic foot and the price on Itarsi
Railway 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 preseribed to be felled annually
in the Working-Plan areas 15 282, 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. 35
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 depdt are Rs. 3 to Rs. 4 per
kandi of 784 Ibs. In the Panch Mahals the tunber fetches Rs. 4 for a
pole 36 inches girth and 18 feet long and Rs. 5 for selected polos.

In Madras 1t is found as a large tree in South Kanara and Malabar,
the prices and outturn being about equal to those of North Kanara n
Bombay. Mr. Brown, of the Malabar Saw Mlls, puts the outturn at
Calicut at 6,750 cubic feet. In the Nellore, Ganjam, North Arcot and
Kistna districts 1t 18 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 1t 1s 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 bemng a seaport.

Engquiries—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, Nam Tal.

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

67. Pterocarpus santalinus, Linn. f. (The Red Sanders.)

Distribution.—A small to moderate-sized handsome tree, with a straight
stem and umbrella-shaped crown. Its dmtrbution 13 very restrioted, 1t
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 1n 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
gving an orange-red colour (Gamble) The wood is extremely hard,
strong and durable. Weight 70 Ibs. per cubic foot; the co-efficient of trans-
verse strength 6:35 tons to the square inch (Everett).

Uses.—Formerly the wood was exported to Europe m large quantities
for the dye which 1t yields. Gamble m 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. Iticnow 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 hoxes, idols, picture-
frames, brackets, etc. The root-wood 15 used to a considerable extent for
carving and makng idols.

Outturn and yield.—-The outturn mn North Arcot Division 18 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 Re. 8
per ton  In Nellore District most of the mature trees have been removed
and only saplings remam.

Enquiries.—Enquines 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 mner Himalayas,
extending westwards from Nepal into Afghanistan, usually at 7,000 to
9,000 feet This tree forms a more or less narrow belt of forests above the
Ban oak forests and below those of the Kharshu oak. It grows to a fair
s1ze, 6 to 8 feet in girth and over 60 to 70in height, with fairly straight
boles in well stocked forests.

Quality of the wood.—The wood 15 grey-brown to brown in colour, tinged
with red, with darker streaks and promnent 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 18 used for bui'ding purposes, agricultural implements, such
as ploughs and axe-handles. Gamble strongly recommends 1t for sledge-
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runners. Troup says 1t has been tried for beer-casks and found switable.
It yields a fairly good fire-wood, burning slowly, with a blue flame and httle
smoke.

Outtwrn 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 . —

Locality, Outturn Size of trees, Value
PuxJaB,
Dungri-Gallf and Tan- | The Working P’lan Trees standing 1n the forest
dlana, fixes the outturn ot fetch about Rs 12 each,
Ban and  Morn
onhs together, at
791 stems to b
cut anuually
Kangra Division The Working Plan | Mmunum cutling
mnh-m;rluh ¥ 0,200 | gurth § feet.
trees of Morn and
Banoaks being cut
from the Palampur,
Kanyara and Nar-
wana-Chanderban
‘Working Cireles
UNITED PROVINCES.
Jaunsar Divislon, Deo- ¢ The  Working Plan | Mimumum cutling | Value of oah  within 12 wuiles
ban Working Circle, fixes 132 «temsas | girth 6 feet of (hakrata, 2 to 3 annas par
the possible annual cul ci foot
yield
Naiui Tal Cantonment | Chicfly Quercus an- | Each  tree 1sesti | Fire-wood 19 <old at 4 annas per
eana, 521 trocs to be ;. mated to  contamn maund of 100 lbs
felled annually 1 36 maunds of 100

l | s

Enquiries.—Enquries 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, Naim Tal

Minor products.—The bark 18 used to a hmuted extent for tanning,
otherwise the minor products obtained from this trec are unimportant.

69. Quercus incana, Roxh. (The Ban 0ik.)

Distribution.—A large eve'green tree, found m the Himalayas fiom
Nepal to the Indus, at an elevation of 4,600 to 8,000 feet, and again 1n the
Shan Hills of Burma. It forms a belt of forest below the Moru oak,
though on 1ts upper hmut 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 m colour, but 18 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 section, which shows the silver gram to advantage. lts weight is
from 62 to 64 lbs. per cubic foot and co-efficient of transverse strength
3:94 tons per square mch (Lang).

Uses.—Owing to the difficulty mn seasoning this timber 1t 18 only
occasionally used for building purposes and mn preparing agrcultural
mmplements. Its chief use 18 for fire-wood, bemg 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
remarks made agamst the Moru oak.

Enquiries—Enquiries regarding this species should be made of the
Conservator of Forests, Punjab, Lahote; and of the Conservator of
Forests, Bastern and Western Crreles, Umited Provinces, Namni Tal,

Minor products.—None of importance.

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

Distribution -—A small evergreen tree of Southern India, found from
the Nasik and Nagar districts southwards 1t 18 most abundant n
Mysore, chiefly n the Shimoga, Kadur, Hassan, Mysore, Tumkar and
Bangalore districts, but even there only found in certamn parts of the
forests. In Madras 1t 18 most common 1n the North Coimbatore district,
and fairly so mn North Aicot, North Salem, Bellary and the Nilgims.
The only districts m the Bombay Presidency where Sandal occurs are
Dharwar, Belgaum, and to a less extent Nasik, Ahmednagar, Shola-
pur, Byjapur and South Kanata. It 1s fairly abundant in parts of Coorg.
Elsewhere 1t is cultivated, except possibly m parts of the Travancore
and Kolhapur States where 1t may be found growing wild.

Quality of the wood.—-The sap-wood 18 white, the heart-wood yellow-
brown, strongly scented. The wood 18 hard and extiemely close-grained,
working to a very smooth surface and easy to cut without causing sphts
or cracks. Weight 60 lbs per cubic foot.

Uses.—The wood 1s used for a variety of purposes, the most important
of which are of an ornamental nature. It 1s used 1n making carved boxes,
frames, walking-sticks, handles, pen-holders and other similar articles.
It 18 on this wood that the finest Indian carving is executed. In Mysore,
Madras and m 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 Chmna is used in making coffins for rich
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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 18 used to scent cloths and
stuffing pin-cushions, and the bark 18 chewed by low-caste people as a
substitute for betel-leaf. It 1s from the chips of sandal-wood that large
quantities of oil are distilled.

Outturn and prices. —Sandal-wood 18 probably one of the most valu-
able trees m the world. In places where 1t grows, the greatest
care i8 taken 1n exploiting the trees ; and so as to prevent waste they
are never felled, but dug out by the roots The axe 18 never used, as
1t would cause waste 1 conversion ; in fact the logs and billets are divi-
ded as little as possible, and when cut, it 18 always with the saw.
As every part of the tree is of value, most elaborate classifications of
the various parts have been adopted, and 1t 18 according to these
recogmsed classes that the wood 18 sold. For instance, m Mysore the
wood 18 divided mto 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 Revenuc.
c ft.
Madras Presidency . | North Arcot . 2,869 Bl
South . 852 |
North Salem . 1,241 |
South ,, . 826 I
North Coimbatore 6,262 F Rs. 87,126,
Nilgiris . . 384 }
ToraL . 12,424 J'
Kandus. mds. 1hs. )
Bombay Presidency | South Kanara . 4 0 26 ]
Belgaum . . 50 10 25 ' .
Dharwar . X 98 4 2 I}Rs. 24,649-5-4.
and 127 trees. I
Biapur . .| 208 trees. J

{ S,

ToraL . | 333trees, 182 kan-
dis, 15 maunds
and 26 lbs.




FOREST ECONOMIC PRODUCTS OF INDIA.

91

The outturn from Coorg 1n 1907-08 was 8,100 cubic feet and the re-
venue Rs. 1,38,835. The outturn from Mysore n 1906-07 was 2,381
tons, the revenue under this head bemng Rs. 12,84,983. The average
annual outturn of sandal-wood for past years, for the whole of India

1s summarised below .—

ditto.

districts,

Duration from
Locahty. which the average Quantity. Revenue realized. REMARRg.
18 calculated
Ra.
Mysore 10 years ending 3,354 tons gross, 12,49,836* *Average of 3 years
1908-07. 2,129 tons pre- ending 1006-07.
pared wood
Coorg . Ditto 184 tony 1,15,759 itto
Madras 3 yeurs’ average 168, 57,851
ending 1906-07
Bombay Ditto. 224, 40,002 A large portion of
this timber came
from Nasik and
Nagar
the quality being
extremely poor,
Lravancore 1,004
Sasanur 11 tons 1,117
Kolhapur 3 years’ average 156 " 1,681
ending 1906-07
Sangle Ditto, 10 ” 1,400
Sandur . One year 4 ”" 2,250

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

Locality. Quantity. Value.

tons. Rs.

Madras Presidency . . . . 151756 9,69,084

Bombay .. 1625 83,634

Bengal " 325 70,039
|

The prices of this timber vo;,ry, being from Rs. 8 to Rs. 16 per cubic
foot for billets, Rs. 7 to Rs. 11 pcr 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.

Mwnor products.—For mformation on Sandal-wood o1l see page 122,

71, Schlewhera triyuga, Willd, (The Kosum tree)

Dnstribution - A large spreading tree of great economuc importance,
owing to the value of its timber and seeds, and to the fact that 1t 1s the
tree fron which the best lac is obtained It has a wide distribution,
bemg found throughout the greater part of India and Burma, except in
the dry localities of Sind, Rajputana, the North-West Frontier and Ajmer-
Merwara It also uncommon i Assam and not 1eptesented mn the
Andamans It 18 most common i the Central Provinces especially n
the Raipur district and m parts of the Northern Circle.  In Bombay 1t
is common m the Khandesh Satpuras, in Surat, the Panch Mahals, parts
of Nasik, Thana and Kanara. In Madras it 18 common i the Nilgins,
North Coimbatore, Godaveri, Ganjam, Tinnevelly and Malabar It
is very common m parts of Burma, especially in the Tenasserim and Pegu
Circles.  In Bengal 1t 18 common especially m Smgbhum It 1s also
scattered throughout the Umted Piovinces, but not i the hill forests.

Quality of the wood —The heart-wood is ight 1ed-brown, extremely
hard and tough, durable, seasons on the whole well, though a little Lable
to crack, generally only one crack forming  According to experiments
made in Godavert district 1t has considerable power to withstand the
attacks of marine borers. Tt 13 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 18 probably more extensively used for oll-mills and
sugar-cane rollers than that of any other Tndian species The timber
is mghly prized for axles and shafts of caits, as also for naves, felloes,
spokes and bolsters of timber carts. Other uses to which 1t is put are
for ploughs, tool-handles, rice-pounds, mortars and turnery It 1s some-
times used for beams and rafters, but 18 heavy for this purpose.

Oulturn and prices.-~ Owing to this trec yielding both first quality lac
and a valuable seed, the timber supply 18 hmted. Faurly 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 far average for many of the West Coast
divisions. The value of the timber standing n the forest may be put
at 2 to 4 annas per cubic foot. On the West Coast, in Kanara, 1t fetches
Rs. 30 to Rs. 40 a ton

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

Minor products.—For a further note on Kosum o1l and Kosum lac,
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 in the Indian forests 1t
occupies 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 1egion occurring m Central India. The
northern belt commences in the west with an outlymg patch of Sal forest
m the Kangra diwstrict of the Punjab, the true forest belt first showing
m the Ambala Siwaliks and running through the Umited Provinces,
Nepal, the Darjeeling Terar mnto the Nowgong and Darrang districts m
Eastern Assam The Central Provinces group is more scattered, com-
mencing m the east on the Ganges near Raymahal and runs through the
Sonthal Parganas, Smgbhum, 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 ateas. 18 computed to be 260,535 acres, o 6,657 square miles,
(Caccia).

Brandis states that Sal 1s capable of reaching a great size, thus in the
gorges of the Nepal Terar 1t 18 found as a tree 100 to 150 feet in height
with a clear bole of 60 to 80 feet and a guth 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 1n girth.

Quality of the wood —One of the strongest and most durable of Indian
timbers  The sap-wood 1s of a whitish colour, and not very extensive.
The heart-wood 18 light-brown with a tinge of pink, darkning on
exposure, hard, rather coarse-gtamed, fibrous, not easy to work toa
smooth surface and difficult to season, being liable to split and warp.
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As regards its durability there 18 much reliable evidence available prov-
ng that 1t 15 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 bemng about the average, the Nepal Sal sleepers being
preferred. Mr. McIntire, Conservator of Forests, says that old heart-
wood is supposed to be superior m durability to that of young trees
but that the old heart-wood is liable to spht in drymng.

In weight 1t 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 nch, a fair average being 6:80 tons per square
mch.

Uses.—The primary use of Sal 18 as timber, and especially sleepers.
The Railway Board purchased 405,000 Sal sleepers n 1907-08 and this
is 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 1ts use for planks, McIntire says that the timber from the
Darjeeling hills and the Terai 18 rather highter, splits less, and cuts mto
better planks than that from Chota Nagpur and Orissa. Its other uses
are for agricultural implements, cart-construction, dugouts, helms, oars
and masts, and m coopers’ work for large vats. Besides bemg used
for sleepers by the Railway Companies, 1t is also used by them for wag-
gons, buffers, beams and brake-blocks. The Ordnance Depattment use
it for carts, wheel-barrows and similar purposes.

Ouiturn 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 n 1908-09, 668,017 cubic feet, while
in the Eastern Circle 1t was 4,788,054 cubie feet during 1907-08 and
4,114,798 cubic feet in 1908-09.

In the Garhwal Division of this Province the timber 18 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 18 a similar difficulty in extracting
large logs, the outturn taking theshape 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 13 also considerable. The number of Sal metre-gauge sleepers
supphed 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 Kamiup Division 12,169 Sal, not all large trees 1t 18 true, were
marked for felling, and 1n Nowgong Division 2,148 Sal trees were cut out
in improvement fellings in the same year.

Benyal —The possible outturn of 8al timber from Bengal is also very
large ; thus m 1907-08 it was 585,186 cubic feet and in 1208-09 it stood
at 746,342 cubic feet, the amount being chiefly procured from the Pala-
mau, Simghbhum, 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
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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 Rawgarh and Bathar forests; thus i these forests
1,894 acres were worked over in 1908-09 and fellings take place over
approximately similar arears annually.

Muadras —In the Madras Presidency Sal forests oceur 1n the Northern
Circle, chiefly in the Ganjam Division. To give an 1dea of the possible
yield 1t may be stated that in 1908-09, 58,467 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, 1t naturally varies considerably-
An 1dea of its value may be obtamed from the prices paid by Ralway
Companies for Sal slecpers.  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 tiumber charged by Goveinment also varies m
different localities according to the class of timber The followng are
some of the royalty rates. according to Caccin, charged i various
localities :—

Locality. | Deseription of produce Value.

PuNJsas. Length  Garth. | Rs. 4. p.

(| Ballas 25 feot. 2471 0 8 67
Simla Division . . <‘ Balls 20 5. 12| 0 6 s}( 1}“;)‘;“'3'”
J

9

[

Tors 12, 1471 0

UNITED PROVINCES.
Standing trees.

(! Under 1} fect girth, 08 0)
[| tos . 100
Namni Tal Division . <|‘ 3tody o 3 8 0 Fper tree.
} 43106, n 80 0
IL 6to7 ,, 150 0
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Locality. Description of produce. Value.
BENGAL.
Poles Rs. A. P,
(| Up to1foot girth 0 2 09
|
Tista Division . . 1’ 1to 2 feet ,, 0 6 0 leach
|
U 2te3 ., w 012 0 )
Standing trees.
3 to 3} feet girth. 02 01
i 3% to4 ,, ” 0 3 0
Singhbhum Division . 4to6 , 0 4 O [ percubic
foot.
l} 5to8 , . 06 0
|
{ Over6., . 060
EASTERN BENGAL AND AssaMm. !
Jalpaiguri Division . Timber. 4 to 7 annas (ac-
. cording to girth) per
cubic foot.

Enquiries.—Enquiries for th's timber shou'd 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 Cucle, Madras, Waltair;
and to the Conservator of Forests, Punjab, Lahore.

Minor products —For a further note on the bark, oil and resin of this
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, decidiious tree
of the dry forests of Central India, Guzarat and Southern India. Com-
H
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mon in the Centra! 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-
mental colour of Mahogany. Extremely hard, strong and durable, cross
but close-grained, difficult to work. Weight 72 lbs. per cubic foot;
co-efficient of transverse strength, according to Skinner, 823 tons per
square inch

Uses.—The timber 18 chiefly used for building purposes in the form
of beams, scantlings and posts; for agricultural implements, such as
ploughs, cattle-troughs, oll-mills by Ganshis in Guzarat; it makes
beaut.ful furniture (Gamble) and is used mn turnery and carving. The
Journal of the Royal Society of Arts, London, says that 1t has not yet
\ontered largely mto 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 No.thern 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.

Manor products —The bark of this tree is used as a febrifuge;
otherwise 1t yields no minor products of importance.

T4, Stephegyne parvifolia, Korth.

Dustribution.—A very large deciduous tree, found m most parts of
I[ndia, except possibly in Noithern 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 yellow to pinkish-brown and very
similar to that of the Adina cordifolia but not so yellow in colour ; 1t 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. Tt 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. Tt 18
also a favounts timber for dugouts, because of 1ts 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 simular articles

Outturn and prices.—The tree is scattered over most deciduous forests,
but not 1n great quantities. It can nearly always be procured locally in
the market for 4 to 6 annas per cubic foot. On the East Coast 1t sells
for Rs. 20 to Rs. 24 per ton. In Guzarat, Thomson puts its price at 4
annas to 5 annas per cubic foot for good logs.

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

Minor products.—None of importance.

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

Distribution.—A large evergreen tree, often not straight-stemmed,
faulty, very slow-growing, and living to a great age. Found in the Hima-
layas at an elevation of 6,000 to 11,000 feet, extending westwards into
Afghanistan and eastwards to Bhutan. Again found in Upper Burma
in the Ruby Mines Hills. It giows to a very large tree in certain locali-
ties. Gamble cites instances of trees 16 and 20 feetin girthand 30 feet
cylindrical 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 18 close-
grained, very elastic and strong, working to an exceptionally smooth
surface and taking a fine polish. Weight 44 Ibs. 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 ot Archers, Edinburgh, who pronounced
it 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 the purposes for which it is used such logs are not
generally necessary. Large trees occur, but they are often somewhat

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

The Conscrvator of Forests, Punjab, estimates that ten to fifteen
thousand Yew logs, 4 feet long and 9 to 10 inches diameter, could be landed
at Sumla stati'n at about Rs. 7 each, exclusive of royalty. The Divi-
sional Forest Officer, Kamraj Division, Kashmir, states that Yew wood
is fairly common 1n his Division, and est mates 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 Unmited Provinces small supplies might be obtained.

Engquiries.—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. . (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 1t occurs in varying quantities, being
found as a fine treein the Chanda district of the Central Provinces,
scattered thiough the Satpuras, Konkan and the Deccan, and probably
at its hest in these localities just below the Ghats, in the Dangs forests
of Surat and m the Peint forests of  Nasik. It attams its greatest
size in the Western Peninsula, in the Gund and Supa forests of North
Kanara, mn the Wynaad forests of Malabar, in the Anamalai Hills and
T'ravancore.

In Burma it grows n 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,
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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
1t 18 streaked with darker bands. With great age the timber turns
nearly black. Itis modeiately hard, containing a large percentage of oll,
which greatly helps to preserve 1t. In strength 1t 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 mch; 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 1adially, and this with 109, of mo:sture in the wood. The
average weight may be taken as approximately 45 lbs. per cubic foot.
Teak timber is exceedingly durable, if well scasoned In bu.ldings 1t
will last for ever, as the say ng 1s; as sleepers 1t lasts at least 20 years,
It seasons well when girdled and left to die standing.

Uses.—It 18 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-bui'ding and carriage-making in all
their parts; railway sleepers—but for this purpose it is now too
valuable ; it is used m all departments of carpentry, agricultural
implements, coopers’ work turnery and many minor purposes.

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

BuRMA.
Tons.
Pegu Circle . . R . . i . . i 35,931
Tenasserim Circle . . . . . . 42,973
Northern » . . . . . . . . 77,284
Southern ”» . . . . . . . . 69,474
ToTaL . 225,662

MaDRAS.

Northern Circle . . . . . . . . 1,084
Southern ,, . . . . . N . . 8,812
Central " . . . . . . . . 10
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BoMmBAY.

Northorn Circle—432 tons by Government agency in the Dangs.
375 tons by purchasers in the Dangs.
1,283,745 trees sold from woodlands in Thana distriot.
40,475 trees sold on royalty from private lands in the
Circle.
20,003 acres of forest containing chiefly teak were sold at
Rs. 13-4-1 per acie.
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 10,5616, yislding 8-9,000 tons of timber .
Central Cirole—Figures not available.
CENTRAL PROVINCES
Amount of Teak in Government depits $n 1908-09.

Tons,
Southern Circle . . . . . . . . 3,711
Berar »o . . . . . 10,768

Burma prices—The sales of tcak at the Rangoon depdét during
1907-08 show that the maximum price obtained was Rs. 107-14-3 per ton
and the mimimum 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 cubio feet.
TR TR over} ”» » 88 ”» ”» » »
»w » spundery ,, ,, 6810 ,, . P

Large saplings Rs. 4-8 each.

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

The Northern and Central Circle 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 shightly 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, Contral Circle, Poona. Northern
Circle, Bandra and Southern Circle, Belgaum, Bombay Presidency ; and
to the Conservators of Forests, Central Circlo, Madras, Northern Circle,
Waltair, and Southern Circle, Coimbatore, Madras Presidency.
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Minor products.—For reforence to the tar-oll obtained from the
wood, see page 122.

77, Terminalia paniculate, 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 m 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 (Termunalia tomeniosa), the average being 70 to
90 feet with aclearbole 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 lbs per cubic foot. Talbot gives the co-efficient of transverse
strength as 5-05 tons per squaro inch. Tt is possibly slightly less dur-
able than Sain, though tho Madras and Southern Mahratta Railway put
1t life for sleepers as equal to that timber, 1.e., 5 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 Ficlds. The Madras and Southern
Marhatta Railway take large quantities annually for building purposes
and for such purposes as doors and beds of trucks. It 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 1s
considerable. In North Kanara and Belgaum districts the number of
trees to be felled annually 1s 7,395, over 6 feet in girth, yielding 5,000 tons
of timber. South Kanara could supply 500 tons annually, North ard
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 1n 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.

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

78. Terminalwa tomentosa, W. and A, (The Sain, Asna, Ain, Sadra ot
Mutt: 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 1s 80 inches per annum and over,
and especially in valleys and depressions, it grows to a great size. Thus
on the West Coast, n parts of the United Provinces, Central
Provinces and Bengal and 1n Tinnevelly, as also in Burma, trees of 8 to
10 feet girth and 80 to 100 feet in height are common. 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-gramned,
difficult to saw and plane, and somewhat difficult to season. As
regards 1ts durability, some doubt seems to exist on the subject,
though the reports available from railway companies go to prove that
1t i8 very fairly durable. Thus experiments made by the Eastern Bengal
State Railway show that 1ts life for railway sleepers 1s betweon 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. Undor water, in the sea, logs laid down i the Goa harbour were
taken up after 15 years and found to be perfectly sound. It1s 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 5:08
tons to the square inch, while other tests have given 8 tons and over per
square inch. In weight 1t 18 67 lbs. per square inch.

Uses.—The timber 18 umversally used throughout Indua 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,
ocart-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
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tnining-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 yoars; possibly if antiseptically treated 1t would answer the
purposc better.

Outturn and prices.—The possible outturn of the timber 13 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 1t
would, take up too much space. However, enquiries of the Conservators
regarding the supply from special localities can always be made.

The following examples ate 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 :—

Amount available

Size of logs or
Locahty. annually, trees

Approximate value,

URITED PROVINCES.

Garhwal Division + | The  Workmg-Plan
Rives 50,458  trees
of over 5 feet wirth
or roughly 1,600
trees to be felled
per annum, M-
mum cutting size
6 feet girth.

Trees of 8 feet girth | Royalty prices in forest, 3 annas
and overare <om- [ per cuble foot for logs in the
mon, with 50 feet| round Yoles scll for 1 auna to
clear bole Re, 1-2-0 each, according to
B12¢.

Kumaun Division . 8 feet numimum  ex-

Average annual out~
ploitable girth,

Rovalty 2 to 3 annas per cubic
turn for past five

foot, standing Timber landed

BENGAL,
Chaibassa Division] .

Kurseong Dlvision

Angul Division o .

years was 40,900
cubic feet The
‘Working-Plans pre-
scibe 1,125 stems
to be cut annually.

A large supply avail-
able, but no definite
ures  can
given,

Ver{ abundant, ex-
act amount avail-
able  cannot be
given,

Abundant in the
rhin forests, many
arge trees avails
able.

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

Trees of 6 fect girth

and 40 to 50 feet
clear  bole avail-
able

Trees 8 feetin girth
and 30 feet clear
bole avallable,
Minimum exploit-
able girth 6 feet,

at Haldwani station, nduding
royalty, comes to 6 and 7 annag
r cublc foot for logs and
to 10 annas per cubic foot for
sawn timber,

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

8 annas per cubic foot In forest.

Cuttack market 8 to 10 annas per
cubic foot m the round Royaltv
prices—3 to 5 feet girth 1anna
per cubic foot, 5 to 7 feet girth
2 annas per cubic foot, over 7
;reté girth 3 annas per cub.c

foot.
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Locality,

EASTERN BENGAL AND
AsBAN,

Buxar Division

CENTRAL PROVINCES.

Melghat Diviston

Betal Diviston

Bunsa,

Myittha Division,
Northen Circle,

Katha Division .

Bhamo Division .

Mu Division .
Boupay,

North Kanara Division

TuUNJIAB,

Simla Division
MADRAS,
Malebar Division .

Auount available
annually.

Not very common

4 percent to 15 per
wnt of the growing

of this
apﬂm

20 per cent of the
growmg  stock
favourablc  places
20,000 cuble fect
yearly 18 the csti-
mated outturn,

1,000 tons available
annually

500 ton  available
annually.

Seversl thousand
trecs available
annually.

500 tons uvailable
annually

The number of trees
to be felled annual-
ly according to the
various Working-
Plans amounts to

stems or
9—10,000

tons, even more per
haps as the Conser-

vator makes hig esti.
mate at 13,000 tons,

Fairly common .

1,000 tons available
annually,

Bize of logs or

trees, Approaimate value,

Tices 6 feet girth and“
40 feel clear bole
available

Royalty—logs of 25° to 53" giurth
2 annas per cubic foot, 54" to
71’ girth 3 annas per cubie !oot
I72 and over 4 annas per cubic
oot,

Trees up to 10 feet  Standing in the forest.

girth_and 50 feet ' Gurth, Length,
clear bole available, 10"—~14” 15feet 1 anna each,
average size about | and over
6 feet girth 1 14"—18" ,, ,, 2}annas ,,
18°—22° ' . 4 annas ,,
' 22°~26" ,, ,, 7 annas ,,
26°—30" ,, ,, 11annas
30"—34" ,, ,, Re leu.ch
34"—38" |, Re, 1-8each,
over 38" Rs 28
Logs nuder 8 ﬁu, m length, fxall
. brice Rs 11 pcr cart of 6

6 feet gnth and over
with a 30 fect clear
bole,

Trees of 6 feet girth
and 70 feet clear
bole available.

Trees of 7 feet girth
and 50 feet clear
bole available

8 feet girth and 60
to feet  clear

Treesor 10 feet girth Duty Re., 1

and 40 to 50 fect
clear bole available,

Trees of 7 feet girth
and 60 feet clear
bole available,

Trees of 3’ 6* guth
and 15 to 20 feot
clear bole avatlable |

Trees of 6 to 8 feet
girth and 50 feet
clear bole avalhble.

12 annas

maunds of 80 lbs on rail at
Amraoti

3,447 cubie feet cold for Rs 430,

being the average for five years,
which works out to 2 annas per
cubic foot mn the forest The
cost on the ncarest rallway
station at Itarsi,, Hoshangabad
district, works out to Rs 5 per
cart of 16 cubic foet, to this
must be added 2 annas per
cubic foot for royalty.

Royalty Re 1 for full-sized log.

Posts Rs. 10 per 100, Price on
rail Rs, 14 per ton at Alon sta-
tion ani 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 26 per ton at Katha

rni!wny station and Rs. 40 per
tonf o b. Rangoon.

per_tree standing.
Price of timber Rs 10 to 156 per
ton in the round and Rs 3

86 per ton on station at Kod-
aungto, Kyatthin, and Pintha.

Royalty Rs. 24 per ton and in

market running up to Re., 50
per ton and more for logs of
great length  Price at Karwar
port Rs. 50 to Rs. 60 per ton.

per cubic foot at
Jagadhari statlon, North West-
ern Railway,

Rs 80 to Rs, 40 per ton at_Cali-
cut, Sawn timber about Rs, ¢
per cuble foot.
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The total outturn from the Government forests in Madras for 1908
was 90,204 cubic feet; if further demand were to arise, this amount
could be greatly increased.

Enquiries.—Enquiries for this timber should be addressed to any of
tha Chief Conservators, Conservators, or Divisional Horest Officers in
India and Burma.

Mnor products.—For a note on the baik of tlns tree, which is used for
tanning, see page 132.

79. Vateria indeca, Lann.  (The Piney Tallow tree )

Distribution.—A large evergreen trec of the Western Ghats from
Kanara to Travancore.

Quality of the wood.—Grey to light-grey in colour, moderately hard,
working to a fairly smooth surface, and presenting a glossy appearance
if well planed. In weight from 36 to 40 lbs per cubic foot, and strength,
accordmg to Gamble, 3 33 tons per square mch.

Uses.—The timber 18 used for dugouts, 1s said to make up mto good
cheap flooring and ceilings ; 1t 18 also used for packing-cases, coffee-chests,
and occasionally n construction.

Outturn and prices.—The outturn in Malabar 18 put at 500 tons per
annum and the price of scantlings at Re. 1-4-0 per cubic foot, and planks
at Re. 1-6-0 per cubic foot.

FEngquiries.—Enquiries for this timber should be made of the Conset-
vator of Forests, Southern Circle, Madras, Coimbatore, and of the Con-
servator of Forests, Southern Circle, Bombay, Belgaum.

Minor products.—For reference to Piney resin see page 136 and 138.

80. Xylia dolabriformis, 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 m the Cen-
tral Provinces southward down the Western and Eastern Ghats of the
Pennsula  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 fcet long and 8 feet girth and over being not uncommon. It
grows n great 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 15 dark reddish-brown, annual
rings darker, but not distinct, very hard and difficult to saw, especially
the seasoned timber, close-gramed and somewhat twisted, cutting to a
smooth shiny surface. The quality of the Burman and Indian timbers
appear to_difier considerably, though both are liable to crack while
seasoning ; the Indian-grown timber is far more hLable to this defect
than that of Burma. As regards duiability there is a great difference ;
in Burma the timber is readily accepted for sleepers and lasts from 15 to
20 years n that state, while Indian-grown timber lasts not more than 6
to 11 years according to the chimate to which it 18 subject. The reason
for ths difference 1 the quality of the timber has not yet been fully ex-
plained. Instrength the Burma timber has also shown 1tself to be superi-
or to the Indian-grown variety. Gamble gives various examples of the co-
cfficient of transverse strength of timbers from both localities ; he gives
Burma timber as varymng between 7:68 and 9-57 tons per square inch
and Indian timber between 3+23 and 672 tons per square mch. Recent
experiments, carried out at Sibpur, gave Burma timber 6+07 and Bom-
bay timber 2-81 tons per square mch. The timber 18 considerably
heavier than teak, weighing 60 lbs to the cubic foot.

From experiments carried out m the Lower Godavar 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 18 put 1s for
sleepers, and owing to 1ts strength, hardness and durability 1t 18 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. Its
extensively used for house-building in the form of posts, beams and scant-
lings, i 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 agncultural 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 of sleepers within convenient reach of the railway ; the follow-
ing are the data :—

Pegu Circle. Prome Division . . 18,000 trees of 7’ 6* girth and over.
Tharrawaddy Division . 15000 ,, 76" ”
Rangoon Division . 33000 , 76 »
TorAL . 66,000 trees.
Tenasserim  Toungoo Division . 166,000 trees of 7’ 6” girth and over.
Circle.
Shwegyin Division . 47000 o, 76,

ToraL « 213,000 trees.

Southern Pyinmana Division . 80,000 trees of 7’ 6” girth and over.

Cirole. —_—
ToraL . 80,000 trees.
Northern Myittha Division . 180,000 trees of 7' 8" girth and over.
Circle. (approxmmately).

TorarL . 180,000

GraND ToOTAL . 5,390,000 trecs 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 felled
annually, or taking a tree as yiclding 30 sleepers, there would be 646,800
sleepers available annually. The above figures are for trees to be found
within fairly easy reach of a railway and by no means represent the possi-
ble outturn for the whole of Burma. The timber is 1n good demand in
Burma so that the price 18 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, 8o that scantlings
landed in Calcutta would cost from Rs. 83 to Rs. 90. The Nizam’s
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 the
station being from Rs. 14 to Rs. 15 per ton stacked (68 cubic feet).
The four Kanara Divisions are estimated to have yield of 10,000 tons per
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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
Madras this specics chiefly oceurs in South Kanara, Ma abar, and «n the
Eastern Ghats mn Vizagapatam district. From Malabar some 50,000
cubic feet 18 the estimated possible annual yield f.om Government and
pr.vate forests, though at present it does not exceed 12,000 cubic feet
from Government forests; the whole outturn for the Presidency in
1908-09 was 15,625 cubic feet. Tn the Central Provinges the timber 1s
found 1n the Southern Circle but is not largely export d  In Bengal, the
Puri Division 18 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.

Enguiries.—Enquiries for this timber should be addressed to the Chief
Conservators of Forests, Burma, Maymyo, and Central Provinces, Nag-
pur; to the Conservator of Forcsts, 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 yiclds a tan extract, and the
seed and oil, otherwise the minor products are unimportant.

CHAPTER I11,

MINOR FOREST PRODUCTS.

Under this heading come all Minor Forest Products. These for con-
venience may be divided into two sections, (») those exported from the
forest and used for manutacturing and other purposes ; (11) those utihzed
mn 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. As ex-
amples of products coming nto the second c'ass may be mentioned
Jungle roots, fibres used in making coarse ropes and twine, edib'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 similar
products, often of considerable local value to the inhabitants hving in
or near the forest.

The revenue reahzed by the sale of Minor Forest Produce in 1907-08,
including that given free, was Rs. 71,39,241, while from 13 to 14 million
cattle were grazed either free or on payment of a small sum per head.
The revenue realized by the sale of grass and collected under grazing
fees stood for the same year at Rs. 22,13,199.

It will be readily understood that in this publication, the length of
which 18 limited, 1t is not possible to ment.on more than a few of the
most important Minor Products, chiefly those coming under the first
category, giving some idea of their value and where they may be
procured. The clasaification adopted depends on classes of products
and not on natural orders.

1. FiBres AND FLossEs.

Fibres and flosses play an mmportant roll amongst the economic
products obtamed from the forests, a conmsiderable revenue heing
derived from some of them, such as from Munj-grass fibre used
n basket, chair and rope-makmng and Bhabar or Sabai-grass sold for
paper-making ; again, bast-fibres are extensively used by the Department,
timber contractors, and private persons in the preparation of elephant
drag ropes and for rafting purposes, while alarge quantity of bast
and leaf-fibre obtained from a variety of forest trees and shrubs supply
the daily wants of the forest villagers and agricultural population.

Flosses are obtained from the seed of certain trees and yield a fibre
known on the market as “ Kapok,” the right to collect which is either
sold or given free in different localities, while their uses are confined
to stuffing pillows, as they are generally of too short a fibre for textile
purposes.

(@) Fibres from Leaves.

The leaves of the Screw Pines, Pandanus spp., yield a strong, Serew Pine
moderately fine fibre, used for making cordage, fishing-nets, Lmes, fbve
brush-bristles, and sacking. The most important and abundant of
the Screw Pines found in forests is probably Pandanus odoratissimus,

a shrub forming dense thickets in"the Sunderbans, so dense indeed
that they are a considerable obstacle to travellers or inspecting
officers. A proposal has been put forward to use this fibre for paper-
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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.

Enguiries—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
obtamed 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 far
length. It 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 1 considerable quantity from the Malay Straits. Its price in the
English market is from 24 to 8d. per Ib., according to quality.

Enguiries —Enquiries a8 to the conditions under which this fibre
can be obtamed 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 vivipars, and also a narrow-leafed variety, Agave
americana. Throughout the Deccan Agave species have been cultivated
i various localities, as for instance in the Nasik, Satara and Poona
forests, and also in Madras and Burma, though by far the greater
percentage of ““ Sisal ” fibre is obtained from cultivated lands, and pot

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.

Enquiries.—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 P:)ﬂntlln
strong fibre. They arealso widely cultivated throughout British India.

Musa sapientum, the common plantain, is found in the hot, damp
forests of India, Musa superba on the Western Ghats, and Musa para-
distaca 15 the red plantain of Bombay. These fibres are used n 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
profitable.

The leaves of the Wild Date, Pheeniz sylvestris, and the Palmyra Wild Date
Palm, Borassus flabellifer, have a certain commercial value and are papp ™™
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 m the Sunderbans, in Chitta-
gong, Burma and the Andamans occurs a palm, Nipa [ruticans, 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 m 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,” Darjecling, and the Chief Conservator of
Forests, Burma, Maymayo.

Golpatta.
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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 making ropes, others fine, soft and silky,
more suitable for the preparation of strong thread and twine for fishing-
nets, lines, snares and traps.

Though & 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 pomt of
view, they do not at present play an important part, though from an
economie point of view they are often nearly indispensable.

Trees belonging to the Order Sterculiaceee yield valuable fibres, the
most important of which 18 Sterculia wllosa, a common tree throughout
India and Buwima. It yields a coarse, strong whitish-pmk fibre, of a
pecuhar net-like appearance, stripping off the tree in broad long flakes.
It is extensively used on the Malabar Coast, n Burma and Bengal for
preparing elephant drag-harness, by natives for tying the rafters of their
houses, for tying bamboo and firewood-bundles, making bags and cattle
halters. The fibre is sufficiently strong and obtainable in sufficient
quantiti:s to b: 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 1 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, 88 cordage for sewing gunny-bags and making bullock nose-
ropes.

Enquiries—Enquirtes for the fibres of Sterculin 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.

Leguminossw  Lhe large Order of Leguminoses contain many species yielding bast-

fibres, the most important of which are the Anjan tree (Hardwickia
binata) 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 pbtained from
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the branches 1s 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
Roxburghw, Bouhinia Vahlii and Calycoptens florbunda, 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 domestic purposes.
The stems of the latter are cut into strips 4 feet long, 2 inch to 1 inch
broad and mnch thick, and after being soaked in water to make them
supple, they are woven into mats and baskets The fibre of the former
18 ¢ whitish-pink >’ m colour and used extenslvely on the Malabar
Coast for tying rice-bundles, called ‘‘ mundis.”’

The other species of this Order yielding bast-fibres a.re Ougemza dal-
berquoides, Acacia leucophleea, Bauhimia r B labaricum,
Butea frondosa, Millethia auriculata, Dalbergia Sissoo, ete.

The most important fibre-yielding species of this Order are the Titaceew.
Grewias, of which may be mentioned Grewa thiefoha, G. vestita, G.
oppositifolia, @ levigata, and G. scabrophylla. They all produce coarse
yellow-brown strong fibres, especially Grewia tiliefolia and G. oppositi-
folia, used n 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- Urtieacer,
ant of which is Ficus Cunia, yielding a short though strong fibre of
yellow colour, which i8 made mto ropes. Fucus religiosa and Ficus
bengalensis yield somewhat nferior fibres, used by wild tribes and by
others only in default of better species.

Bahmeria n:vea the *“ Ramie > fibre and Cannabis sativa, the Hemp
fibre, both largely cultivated, yield comparatively fine white fibres,
extensively used in rope-making. Of other species may be mentioned
Bahmeria malabarica, Bwhmena platyphylla, Behmeria macrophyll, all
yielding useful fibres, used for rope-making, and some for fishing-lines
and nets.

Trema orientalts, a shrub or small tree found 1n most forests of India,
yields a long light-biown 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 tozicana yields a peculiar coarse fibre of net-like appear-
ance, which strips off the trce in large sheets, so large indeed that by

12
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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.

The well-known shrubs Calotropis gigantes and Calotropes procera
belonging to this Order yield valuable fibres. They are found generally
growng in dry tracts and on sandy river-beds in Rajputana, Sind,
the Deccan, Central Provinces and Carnatic country. The stem yields
a fine white silky fibre, very strong, which does not perish in water,
used for making twine and string, extensively used in Sind for fishing-
nets, and elsewhere for fishing-lines, bow-strings, nooses, traps, gins and
such like purposes. Tt1safibre that has not been as yet sufficiently
exploited.

Another important fibre-yielding plant of this Order is Marsdenia
tenacissima, found in the sub-Himalayan tract, from the Jumna to
Nepal, extending to Chota Nagpur and the Behars, in Chittagong and
Upper Burma, the fibre of which is used for preparing bow-strings by
the Sonthals (Gamble), heing extremely strong.

Other fibres yielded by shrubs or creepers and belongmg to this order
ate Dregea volubilis, Orthanthera viminea and Cryptolepis Buchanani, ete

Asstrong red fibre, stripping off the tree m thin broad bands, is yrelded
by Careya arborea, and used for cordage and tying carts and rafters.
Cordia Myza and Cordia Rothii, both yield bast-fibres used in rope-
meking. Kydia calyemna, o small tree of most Indian and Burman
forests, yields a strong fibre, used for elephant drag-ropes m North
Kanara. Thespesia populnea of the coast forests of India, Burma and
Chittagong gives a strong fibre, though only used locally. Moringa
plerygosperma, Albizzia odoratissima, Erythrina suberosa, Odina Wodier,
Cerb>ra Odollam, Anodendron paniculatum, Miliusa velutina, Smilaz 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 ss stuffing
pillows and mattresses. Lately  German firm claims to have solved
vhe diffioulty of making thread suitable for textile work from ‘‘Kapok’’;
this, if true, should lead to the extensive cultivation of floss-yielding trees.
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The best known species yielding floss is the Semul or Cotton-tree, Bombax
Bombax malabaricum, found scattered throughout the deciduous forests Malabarl-
of India and Burma, bemg especially common in parts of Eastern "

Bengal and Assam and in Burma. The pod yields a silky cotton, not
very long, but soft and strong The value of Kapok varies from Rs 8
to Rs. 20 per maund of 80 lbs, according to quality.

Enquiries—Enquinies for Kapock should be made of any of the Con-
servators of Forests in India and Burma, and especially of the Chief Con-
servator of Forests, Burma, Maymyo, and the Conservator of Forests,

Fastern Circle, Eastern Bengal and Assam, Shillong.

Another species which yields ‘‘ Kapock ™ is the Guner: tree, Cochilosper-
Cochlospermum.  gossypium, a moderate-sized deciduous tree, found Jum osypl:
n the Western Himalayas, at low elevations, in Guzarat, Central
India, the Deccan and the Prome District m Burma.

Calotropis qugantea and Calotropis procera, both yield a silky shining calotropts
fibre obtained from the sced. Both are small hushes, occurring m the ﬂ" YI:"I‘""K
Punjab, Sind, Rajputana, the Gangetic plain, Central India, Central
Provmees, the Deccan, parts of South India and Burma; generally
found in dry localities The trade in this very useful floss has some-
what declined i the past, though the Imperial Institute experts think
that good quality Calotroms floss would fetch 4d. to Gd. per Ib. m
the English market

There are several other floss-producing trees, shrubs and climbers, Other floss.
such as Subz daphnoides, a large shrub or small tree of the :’:ees‘,eslﬂgnm
Western Himalayas, Populus ciliata, a deciduous tree of the Himalayas 80d elimbers,
from Kashmir to Bhutan, found at elevations above 4,000 feet,
Beaumontia grandiflora, a gigantic chmber 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
Wallichit, Holarrhena antadysenterica, Wrightia tomentosa, Nerwum odorum

and others.
2. GRASSES OTHER THAN OIL-GRASSES

(@) Fibre Grasses.

The two most important species of grasses yield ng fibre useful for Munjgrass,
paper-making, mats, cordage, chicks, basket-making and similar pur-
poses ate the Munj-grass, Saccharum arundinacewm and Bhabar or Sabai
grass, Ischemum angustifolium.



Bhabar or
Bubrl-grass.

Thatehing
grasses,

118 COMMBRCIAL GUIDE TO THE

Munj 18 & 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 bemng 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 1t may be stated that i 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 produet, amounting to Rs. 90

Enquiries—Enquinies for this grass should be made of any of the
Conservators of Forests in India proper.

Bhabar grass is extremely fibrous and strong, retamning its green
colour for a considerable time after bemng cut. It occurs i great
quantities in Bengal, Chota Nagpur, the Nepal Teray, parts of the
Central Provinces and Central India, mn the United Provinces, in Raj-
putana, the Punjab, extending mnto Afghanistan, generally growing
on the warmer slopes and on steep hill-sides. Its chief use 1 for paper-
making, though 1t 1 also used i the preparation of coarse ropes and
cordage. As a paper-pulp material 1t may be said to hold, at present,
the first place m India, as up to 50,000 tons of the grass finds 1ts 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 Tera1  As an illustration of outturn 1t may be stated that
n 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, Darjeelmg ; the Conservators of Forests, Eastern
and Western Circles, United Provinces, Nain: 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), Imperate arundincen, 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
bundles, 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. 12,621, 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
mn 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 G*asns.
18 enormous, and often mn times of scarcity the forests are practically the
only localities where grass is obtainable

In 1907-08, 10} mullion horned cattle and 4§ millons of browsers were
afforded grazmg in State Forests, the amount reahized 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 Pres- ETsses.
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
. fodder sold

Locality. or given

free,

Two Circles of the Central Provinces . . . N . 88,189
Berar Circle . . . . . . . . . . 1,867,202
Nimar and Betul . . . . . . . . . 14,932
Punjab . . . . . . . . . . . 2,49,246*
Bengel . . . . . . . Ve e 4,335
United Provinces . . . . . . . . . 2,05,802*
Madras . . . . L e . o 7,93,921*
Bombay . e e e e e e - 4,45,786*
Ajmer-Merwara . . . . . . . . . 9,130

* Includes grazing fecs.
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(d) Other Fibrous Products.

Vetiveria zzanioides, yielding the khas-khas 1oots of commerce,
18 found throughout India, generally growing on the edge of tanks and
streams. The roots are used in preparing khas-khas tatties, the
stems being used for thatchg and preparing an mnferor grade of
paper.

Cyperus tegetum (Korar), a sedge, found m most parts of India, the
culms of which are used for mat-making It 18 sold annually by
the Forest Department m the Madras Presidency.

Enquiries—Enquiries for Korai should be made of the Conservators
of Forests, Southern Circle, Coimbatore, and Northern Circle, Waltair.

Various species of reeds are sold annually 1 different parts of India
by the Forest Department. For mstance *‘ Sur”’ reeds (Phraymites spp )
are sold annually m Smd, the contracts for 1908-09 were given for Rs.
1,830 1n Sukkar, Rs. 1,132 i Naushahra, and for Rs. 665 in the Jariack
Division.

In Eastern Bengal and Assam annual contracts are given and free
grants made for cutting reeds, the amount extracted from Reserved
and Unclassed State Forests during 1908-09 bemng 2,499,934 bundles,
valued at Rs. 75,496, and 320 tons, valued at Rs. 279.

Enguiries.—Linquiries for reeds should be made of the Conservator of
Forests, Eastern Bengal and Assam, Shillong, and of the Conservator
of Forests, Sind, Hydeiabad.

3. DisriLration Propuors,

The various distillation products obtamed from the wood, fruit,
leaves, and grasses growng in the forests comprise such products
as cutch, wood-ouls, charcoal, grass-oils, and extracts such as camphor,
Mohwa-liquor, cinnamon-ouls, ete., some of which yeld considerable
revenue to the State, bemg m much demand.

(@) Grass-Ouls,

The most important oul-grasses are the ** Rosha ** grass, Cymbopogon
Martini, and the ** Lemon’” grass, Cymbopogon citratus, both yielding
perfumed oils. -

Rosha-grass, Cymbopogon Martuni, oceurs chiefly n the Central Pro-
vinces, Nimar, Berars, and the Khandesh Satpuras of Bombay. Its
occurrence i8 generally local, but where present 1t 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 carued out by villagers, chiefly m the Betul, Hoshanga-
bad, Mandla, Seoni, Nimar and Ellichpur distuets of the Central Pro-
vinces and Berar, and in the North and West Divisions of Khandesh,
n the Central Circle of Bombay.

The ol finds 1ts way n large quantities to Bombay for export to
Europe. Watt states that some 50,000 Ibs. are exported annually. The
oil fetches 6 to 9 shillings per Ib., according to quality.

Outturn —The grass is sold to contractors by the Forest Depart-
ment, the sales generally taking place m July and August. The amount
of oil extracted from grass grown inside the forests 15 not known. To
illustrate rates paid for contracts to extract the oil, the {following
figures have been taken from Administration Reports:—in 1908-09,
m the Central Provinces, Northern Cucle, Rs. 312;m the Berars
Rs. 9,214; Nimar and Betul Rs, 7,395, and Khandesh Rs. 5,067,

Enquiries.—Enquiries 1egarding the supply and purchase of Rosha-
grass should be made of the Conservator of Korests, 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 cluefly mn South India, and produces what 1s Lemon-graes
known on the market as *‘ Travancore Lemon grass-oil,”’ used m per-
fumery work, such as scenting soap. There appears to be some
doubt, from a botanical point of view, as to which plant yelds this
oll, it generally being supposed to be obtained from Cymbopogon cutratus,
while Cymbopogon flexuosus yields the ** Malabar or Cochin o1l.””  Watt
gives the price of this oil in 1904 as 9s. 64. 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 1t sells at Rs. 10 per bottle containing 36 oz., and the
value of the quantity exported s put at Rs. 50,000.

In the English market the quotationsin June 1910 were 23d. to 3d.
per oz.

(0) Wood-0ils.

By distillation certain woods yield wood-oils (as distinct from exuded
products). The most 1mportant, from a commercial point of view, are



Sandal-wood
oll,

Agar-agar
oll,

Other woods
oils.

192 COMMERCIAL GUIDE TO THE

Sandal-wood oil and Agar oil, while the Deodar, Teak and certamn Pines
yield tarry substances of economic value, especially the first named.

Though Sandal-wood is found chiefly m Mysore and to a smaller
extent in the south of British India, the extraction of the oil is carried
on outside these producing areas, to a very large extent in Oudh.

The great Sandal-producing areas are North Coimbatore, North and
South Arcot, North and South Salem, Cuddapah, Bellary, and the Nil-
gin distriets 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.

Enguaries —Enquiries for Sandal-wood should be made of the Con-
scrvators of Forests, Southern Circle, Belgaum and Central Circle, Poona,
Bombay Presidency ; the Conservators of Forests, Southern Circle, Comm-
batore, Central Circle, Madras, and Northern Circle, Waltair, Madras
Presidency ; and the Chief Forest Officers of Mysore and Coorg.

Agar-agar ol 18 obtamed from the wood of Aquilaria 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 yiweld the lighly resinous wood, contaming
the aromatic juice from which the drug 1s obtained. The o1l extracted
from the wood 18 known as ‘‘ Agar-attar,”’ and is used as a scent.
The portions impregnated with this oleo-resin are burnt as incense.

Oulturn and pric:s —The wood 18 sold annually by the Forest Depart-
ment in Eastern 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 m 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 oil on commer-
cial lines. Teak yields a tar-oil, but it is only prepared locally, while
Chir and Kail tar are prepared in the same way as Deodar oil. They
are generally procurable in the Bazaar, especially in those adjacent to
forests m which the species are found.
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(¢) Mascellancous Products of Distillation.

Probably the most important minor products extracted from anln

the State Forests are Cutch and Kath, which are obtained by
boiling Acacia Catechu chips, their uses being too well known to
1equire description. The tree is found 1n deciduous forests throughout
India and Burma, the chief Cutch-producing localities being the Thara-
waddy, Mmnbu, Yaw, and Pyinmana Divisions of the Pegu Circle in
Burma ; the Kumaun, (fonda, 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 18 farmed out
annually ; in others this produce is prepared departmentally and sold in

" the large centres of consumption.

Outturn and prices—To illustrate the approximate outturn and
prices at which contracts are given. or the product is sold n various
parts of India and Burma, the following figures have been taken from
the Administration Reports of 1908-09 :—

Localty. Outturn, Value.
Tons, Rs.
Burma, chiefly from the Pegu Circle . 3,669 91,056
United Provinces, chiefly from Kumaun, 2,608 10,132
Gonda, Pihblut and Bahraich Divi-
sions.
Madras, South Kanara Division. . . 21 12,237
Central Provinces . . co Not known. 1,680
Bengal . . . . . . 21 1,600
Bombay . -+ . . . . Not known, 2,781

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 Ibs., and m 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 82 lbs.; in
Sambalpur Rs. 10 per maund of 82 Ibs., while in Burma it sells, at
Bhamo, from Rs. 24 to Rs. 30 per cwt., and in Prome for Rs. 30 per cwt,

and
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Enquiries—Enquiries a8 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 Tal; the Conservator 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 18 manufactured all over India and Burma from a great
variety of woods, different species bemng used according to the use for
which the charcoal 18 mtended.

The work of preparing charcoal 13 generally cariied out by a contrac-
to* or by persons having either the right or privilege to do so The
manufacture of charcoal 18 generally a local trade, so that a detailed de-
seription of the various methods of preparmg the same and the possible
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 m Ceylon and in Indian and Burman forests, though at
present on no large scale,

Cunnamomum Camphora, the tiue camphor tree, is bemg cultivated
with success in the more temperate paits of Burma, for mstance it is
stated to be domg well m the Upper Chindwin, Myitkyina and Bhamo
districts.

There are, however, cortain camphor-yielding trees found growmg
unaturally i the State Forests ; amongst others may be mentioned Blu-
mea balsamifera, found n 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 Cinnamomum zeylanicum and used
by Arabs n flavouring curry. In South Canara, at Kundapur, this oil
sells for Rs. 2 per Ib. Cinnamomum Tamala is found 1n 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-
relly under Government supervision to obtain the well-known
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Mohwa liquor. The preparation of this liquor only concerns the
Forest Department indirectly, as the corollas are nearly always collec-
ted free by privilege and right-holders, who erther 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 o1l they yield, deserve the further atten-
tion of the commercial community.

Outturn —1It is here only possible to mention a few of the most 1m-
portant oil-yielding seeds about which nformation as to outturn
and prices is 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 | Localities where Approximate | Approxmmate rates

|
which the seed is the specics oc- | quantity avail- 'of collection, excluil-, Uses,
ined, curs., ! able. g royalty, !
_ S B .
b
UNITED PROV IN- ! Cwt. Per cwt,
CES8. 1 Re a, p. !
1
Bassa latyfolia, | 1. Gorakhpur ! 35 1 65 | The ofl known as
(Mohwa ) Division | | Mohwa butter I8
2, Kher: Divn. | 55 ‘ Very expensive, used all over India
3 Bahraich 1,400 Re.1toRs, 2 » for adulterating
ivn, | . ghee; itisalso very
| ) Re.a. p rwemheli eaten
4. Kumaun Divn 126 L 700 1t is used largely for
5 Gonda Divn 50 114 0 . soap-making. Con-
! , siderable quantities
of the seed aro ex-
CENTRAL PRO- ?01":9(1 to Europo
VINCES. . : tl-tlng M{:ll-
| , cake Watt states
Ditto . . lmlhrnlnglmpur ' 240 1.6 0 ' ﬂé:td thet gx 0013;
Vi, stand  a X
2. Balaghat Divn. 700 313 0 cwt.,, and further
| 4.8, Chanda Divn 635 4 80 says  that appa-
4, N Chanda ' 3,678 212 0 rently the only
Diyvp. | 215 0 limt to the uses of
| 5. Nn pur War- | 350 { 213 0 tho oil s the want
| ivn ' K of enterprise in ex-
Gblchlndw-m ‘: 7,000 I 414 0 gmd:nx the  pro-
uct
| 7.D 1|Bha.ndara . 30 | 4 o Tlt;et ‘:;k“e o{h Ba(n:n.tla
h ) n the -
8, Buldana Divn.' 4,000 *812 0 ' cutta market is at
! 9, Betul Divn. 800 210 present about Ra
10. Akola Divn, 140 160 7-8 to Rs, 8 per
11. Raipur Divn, | 1,600 [ 212 0 maund of 82 lbs,
12. Melghat Divn. 480 2 00 * A very high esti-
18. Damoh Djvn, 360 411 0 mate,

» | |
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Name of tree from
which the seod 18
obtaine

Bassva latifolsa
(Moh wa.)

Ditto

Basssa butyracea

Schlewchera  iryuga,

(Kosum.)

Ditto

Ditto

Localities where
the speciea oo-
curs,

BOMBAY.

Central Circle .

Northern Circle

U~sitEp  Pro-

VINCES,

1 Kumaun Divn.|

2. Kherl

3. Gonda

»
CENTRAL PRO-
VINCES,
1, Balaghat
Divn.

2. Raipur Divn.

8. N. Chanda
Divn,

4, 8,
ivn.

8. Betul Divn,

Mandla,

BuRMA.
1, Prome Divn.

2, Pyinmana
Divn,

8, Toungoo Divn.
4. Shwegyin Divn

The

460 086 1lbs, Or |
4,840 cwt, were
collected in 1008-

South
Thana Dlstrlct\
could yleld |
98,000 Ibs. of '

seed per an- !
num, or 875 cwt.’
70 Cwt.

120

50

140

1,000
70

40

Quantity not
known,

1,000 baskets

Cwt.
120
700

Approximate ‘Appmtimnte rates |
quantity avail- of coliection, exclud-| Uses,

able, g royalty. |

e . |

| !

(

i Per cwt. H

Cwt. | e p. |

]

The seed is col- The value of the |
lected depart- ' amount collected i
mentally in the . was Rs. 26,000 or
Central Cirele:  Rs, 6 per cwt. |

i
|

I
410'
|

i

‘R.s 5 to Re.7per Used for aimllu pur-
to that of

cwt, Sold 1 tho pose

bazar for Rs.7' Mohwa butter.
to Rs. 8 per maund
of 82 lbs, i
8 8 0 A yollow oll is ob-
| tained from  this
seed, which has re-
Expensive. ' cently been tested
| for soap-making by
alarge firm1n India
Rs. a | and pronounced as
21 0 most smitable for
| the purpose, after
i Ia:xlug cen Tecti-
|
(It is also a useful
hair-o1l, said to be
8 00 the basis of Macassar
hair-o1l
4 8 0
Price not known.
Res.a. p.
4 00
2 80
Rs 10 per 80 1bs, | The seed sells at
about Rs, 22
Per basket, cwt, in the (‘alcubta
Re a p. market.
080
Per cwt.
Re.a p.
10 00
12 8 0
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Nuroe of tree trom Localiti where App Approximate rates '
which the seed is ' the species oc- qunnm{ avail- [of collection, exclud-
obta ned. curs, able. ing royalty.
\
‘Luuu BENGAL ' {
AND AgsAM. |
Mesua Eastern Circle . 14—18 tons .1‘ Rs 7per md of
(The Iron-wood | 82 1bs, on sta-
tree,) I Ilon, oxclusnvc of
[ rayalty.
BURMA [ Per basket.
i Rsayp
Ditto . . 1, Mandalay + 100 baskets ol 1 80
. Divn, ' |
N Per cwt
Rs a p
| 2. 8, Tenasserim 8wt 20 00
Divn
Andamans ' Not known, but Not known '
a fair supply.
CENTRAL PRO- )
VINCES. ‘
‘ Rs. a.p !
Pongam glabra 1. N. Chanda 70 27
 Divn,
2. Buld&na Divn, 1,000 812 0
\
MADRAS. . ‘
Ditte . 1, N. Malabar: 20 280
1vn, '
2. N Arcot Dlvn.! 200 2 80
3. N, Coimba- 360 180
I tore Divo.
i | Per basket
BURMA. ! Re a p
Celustris pameulata | I.D Mandalay | 500 bashets é 3 8
! vi.
1 Per ewt,
Cwt, Rs a p.
2, Ruby Mines 1 4 80
" “Divn. !
\ CENTRAL PRO- ‘ 1
VINCES, i
Ditto . l Hoslunga.bnd l 2 430
]2 Nmﬂnghpur | 2 410 0
1sxubb.1purmvn[ 2 700
‘4 Balaghatl)ivn. 17 8 0 0
{8 Chonda 70 540
t
1 8, 8. Chnnda’ 20 Not known.
| “Divn. 1
| | Rs. a. p,
, 7. Akola Divn. 14 170
| & Yanata mvn.] 80 300
9. BotulDivn. . | 2 2 20
110 Damoh Divn, | 10 614 0
UNITED PRO- j
1 VINCES.
Ditto . . 1.Kumsun Diva. 7 t30
1 2. Gorakhpur . 5 212 0
, Divn, |

'

The kernels yield as

mauch as 70 per cent.
of very rich red.
brown clear some-
what perfumed oll,
which ~  might be
used for confection-
ery. The ol 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 %u

marked
properties The ol]
sells in Caleutta at
tb(éut Rs, 11 per

T{?e seed ylelds a

oep orange-col-
oured oil,  used
medic mully for
oxternal  applica-
tion, By destruc-
tive distillation
and when mixed

with benzoin, cloves
and mace, the Oleum
Nagrum of pharmacy
is obtained.
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Tocalitics where | Approximate 'Appmﬂmam rates *

Name of tree from
the specles oc- quantity avail-  of collection, exclud-' Uses.

which the seed 18

obtained. curs, able. f Ing royalty.
[ \
1
‘ |
| ;
f Cwt. Rs a. p '
Prunus eburnea ! Baluchistan 16,000 1bs, Rs 2 per maund : The mlobtained from
I avallable. of 80 Ihs on | the aced resembles

| Mangi or Khanac ' that of almond ol
i stations, N W ' The kernels yleld
Railway, exvluswe 11 per cent of ol
ol royalty, Fre: xaht

to Karachi Re 1-%

| per cwt, i
! Bowmav.
} ' Rs. 14 per cwt at'
Dospyros montana | Southern Circle 586 a_ port on the
' West Coast such |
as Karwar,

The above are only a few of the oil-seeds obtaned from forest trees ;
of others may be mentioned Shorea robusta, yielding Sal butter; Juglans
regia, the Walnut tree, from which walnut o1l is obtained ; Calophyllum
Inophyllum seed, the oil from the seeds of which 18 used for burming
and mixed with Vateria indica vesin for caulking boats; Anacardium
occidentale seed, the o1l of which mixed with charred coir s used as
varnish ; the pericarp of Semecarpus Anacardium yields a powerful
astringent, used in marking ink ; Prinsepia utrhs seed, extensively used
for cooking, Vateria indica seed yields piney-tallow, or vegetable butter;
Mimusops Elengi, Melia indica, Bomb labaricum and Buchanania
latifolia oils are used for burming. 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—It must be understood that the figures given above for
prices and possible yield are only estimates, and that the Divisional
Officers are in no way bound down to the rates and prices given ; the
figures are simply meant as a guide to possible enquirers. The enquiries
for seed should be made either of the Conservators or the D.visional Forest
Officers, according to the respective Divisions enumerated mn the
list. As the seed 1n most cases is not collected departmentally, 1t would
be well for enquir.rs, when addressing the Jocal officers, to request them
to name reliable contractors who would carry out the work of collecting
the seed and possibly express the oil locally if called upon to do so.
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5. Tawns axD DyEs.

(@) Tan-Barks.

A large number of forest trees yield tan-barks, some of them Acacin ara-
of great value, others though contaming the necessary tanning pro- blea Lark,
perties also contain colouring matter, which 18 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 mn Burma for preparing extracts from such barks as that of
Rhizophora mucronata. The difficulty lies m removing the objectionable
dyes from the bark, which, 1t 18 hoped, will be overcome after the experi-
ments now being prosecuted m this duection are completed.

The most 1mportant bark now used by tanners, especially m Northern
India, is Babul bark, obtaned from the Babul tree, Acacia arabica.
The tree 18 found in forests, m waste and cultivated lands. The chief
Babul areas are m Sind, in the Hyderabad Juruck, Naushahra and
Sukkur Divisions, the total area heing computed at 172,000 actes;
the Berars 1t 18 found extensively m the Amraoti, Akola and Buldana
Duvisions, where 14,600 acres of Babul forest occur; in the Umted
Provinces it 18 found chiefly scattered all over the waste and cuitivated
lands m considerable quantities, and the same is the case m Guzarat.
In Bombay, 45,000 acres are under Babul, chiefly in the East Khandesh,
Ahmednagar, Sholapur, Poona and Nasik Districts. ,

The barlk is generally obtamed from felled trees, so that a large supply
18 obtainable from the Government forests m the above-mentioncd areas,
where regulated fellings take place annually. Tt has been found that
stripping standing trees 18 not advisable, as the wounds so caused heal but
slowly, or not at all.

There is a difference of opinon as to whether bark from old or young
trees is best for tanning purposes  English tanners appear to favour bark
from young trees, whercas native tanuers mamntam that bark from old
trees contamn a greater percentage of catechu tannimn.

Outturn and prices—Tt 1 stated that Cawnpore tanneries alone con-
sume 500,000 maunds of bark annually, but that the local supply 15 fast
declining, and that they now have to mport 1t 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 locahties, must necessarily
be approximate only, as the yield varies from year to year. In Poona

K
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it is estimated that 357 tons are avallable annually, of which $ths
come from forests and }th from ‘‘ Malki lands,”” 1ts value being
Re. 1-2-0 per maund of 80 Ibs. From Hyderabad, Sind, the outturn is
about 2,054 tons, valued at Rs. 80 per 100 maundg. In other localities
the amount of bark available s not known, but i1t must be considerable
a5 may be gathered from the following table showing the areas under
Babul forest .—

Circle. I Division. Arca 1n acres,
|
|
Bomsay, |
(| Kast Khandesh . . . 4,220
) Nesik . . . . 1,910
Central Circle  Ahmednagar and Sholapur 25,862
( Poona . . . . 12,153
“ Satara . . . . 923
45 068
. Sukkur . . . . 1,000
" . Naushahra . . . . 644
Sind .. | Hyderabad .. 90,000
‘ Jarruck . . . . 80,000
| I
CENTRAL PROVINCES, I 171,644
" Amraoti . . . . 7,068
Rerars . . . Buldana . . . . 3,467
( Ak . . . .. 4,067
J ' 14,602

The prices vary in different localities from 10 annas to Re. 1-4 per
maund of 82 Ibs. 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 lbs.

Enquiries—Enquiries regarding Babul bark should be made of the
Conservator of Fo ests, Berar Circle, Central Provinces, Amraoti; the
Congervator of Forests, Central Circle, Bombay, Poona; and the Deputy
Conservator of Forests in charge, Sind Circle, Hyderabad. It must
be remembered. when addressing the Conservators in this connection.
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that Babul trees are generally sold standmg to contractors, so that
enquiries should he made as to the names of the contractors exploiting the
annual felling areas, and as to dates fixed for the sa'e of these contracts.

A bark of nearly equal importance to Babul 's that obtamed from Cassia nuri-
a shrub called Cassie auriculata, yrclding the Tarwar bark ; mdeed in culata lark.
Southern India tanners prefer this bark to that of Babul, while the
Cawnpore tanners state that the tannin from this bark penctrates the
hides quicker than that of other barks, though 1t cannot well be used
alone i tanning hides.

The shrub 18 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 1t may be stated that its cultivation presents no
difficulties, young plantations only wanting weeding. Tt yields in the 2nd
and 3rd year if irrigated, and m the 4th and 5th if not irrigated.

Outturn and prices.—The outturn i Southern India is very consider-
able, it being a common shrub m parts of the Dharwar and Bijapur dis-
tricts of the Southern Circle, Bombay, and common 1 the drier parts of
Madras. For instance m the Southern Circle, the Tarwar farm, which 1s
put up to auction annually, reahzed Rs. 2,135 m 1907-08, while m Mad-
ra3 Cassia auriculata together with Ventilago madraspatana and other
barks and fibres realized Rs. 1,58,732 in 1908-09. Tn Cawnpore the bark
fetches from Re. 1-8 to Rs. 2-4 per maund of 82 lbs.

Enquiries ~Ynquiries for Tawar 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 Circle, Waltair, and Central Circle, Madras, M: dras
Presidency.

Sunari bark obtamed from Cassia Fistula has not so gond a reputa- Cassla Fis-
tion for tanning as that of Cassia aurirulata, though also extensively tuis bark.
used for the purpose.

The trec has a very wide distribution, bemg found all over Indua,
Burma and Ceylon, and commonly known as the Indien 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 the forests.

Outturn and prices—The right to collect the bark is sold annually by
the Forest Department Though the records to hand in this connection
are scanty, in Bengal 1t is stated, in the Admimstration Report for
1908-09, that 138 tons were sold for Rs. 855.

k2
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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.

Certam Mangroves (Rh zphora spp ) yield barks rich in tannin;
the dye matter 15, however, held by tanners to be excessive. To
overcome this difficulty experiments are now bemng carried out
at the Government Rangoon Tan Extract Factory. The most important
species of this order yieldng tans are Rhizophora mucronata, a small
evergreen trec of the tidal crecks of India, Burma, Arakan and the
Andamans, Ceriops Candolleana and Cerops Roxburghiana, small
evergreen trees of the Sunderbans and tidal creeks of India, Burma
and the Andamans.

Outturn and yield.—The bark of the Mangrove 1s exported to Rangoon
from the Tenasserim Circle and used for tanning purposes. The possible
outturn is not known; however 1t may be stated that the revenue from
the sale of this and other barks m the South Tenasserim Division m
1908-09 was Rs. 5,485 and from the Andamans 59,655 Ibs. were exploited
and sold at Rs. 420.

Enquiries—Enquiries for these barks should be made of the Conserva-
tor of Forests, Tenasserim and Pegu Circles, Burma, Rangoon; the
Conservator of Forests, Bengal, Darjeeling ; and of the Deputy Conser-
vator of Forests, Andamans, Port Blair

A variety of other trees yield tan barks, such as Terminalia
tomentosa  (Sain), Avicenma officinalis (White Mangrove), Shorea
robusta (Sal), Lagerstroma parviflora. Garuga pnnata, Casuarma
equisetifolia, Odina Wodier, Acacva Suma, Acacia leucophlea, Bauhwmia
purpurea, Rhus mysorensis, Tamariw artwulate, Bugenia Jambolana,
Casalpia sepiana, and many others.

() Tan Leaves.

Certain leaves are commonly employed for tanning Iudes, though
tleir 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, Phyllanthus Emblica, and those of Lawsonia
alba, a bush yielding both a tan and red dye.

(¢) Tan Fruits.
Of equal importance to the tan barks and yielding greater revenue
to the Department are certain fruits, largely used for tanning purposes
and preparing tan-extracts,



FOREST ECONOMIC PRODUCTS OF INDIA. 133

The most important tan fruits are those obtained from the Hirda
or Harra tree, Termmalia Chebula, known on the market as Chebulic
myrabolams. The tree occurs in Madras, Bombay, the Central Pro-
vinces, Bengal and Northern India, as also mn Burma. The chuef
supplies are obtamed from the three first mentioned localities. In
the Central Provinces, the Mandla, Balaghat, Raipur and Jubbulpore
Duvisions export large quantities of myrabolams; m Bombay this
species 18 chiefly found m the Thana, Nasik, Nagar, Khandesh,
Poona, Belgaum, Satara, and Surat distmets, and m Madras m the
drier localities, Bimlipatam bemng a large exporting centre.

Myrabolams are used m India for tanning, and are also largely ex- Myralolams.
ported to Europe for the same purpose. Up to the present the exports
have chiefly been made mn the shape of the dried fruit, though a factory for
preparing the extract exists at Raneegunge, which turns out and exports
about 1,000 tons annually. The cost of exporting the fruis in the crude
state 18 enormous, 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 certamn prejudice agamst extracts on the part of English tanners,
due to adulterated products having been put on the market from
abroad

Ouiturn and prices.—The export of myrabolams from India m 1907-
08 amounted to 74,665 tons, valued at Rs 58,95,246, or Rs. 79 per ton.
Of this large amount, part was obtamned from State Forests and the
rest from Revenue lands m British India and from the Native States.

The amount realized in 1908-09 by the sale of Huda nuts from the
Northern Circle of the Central Provinces was Rs. 10,834 and m the Bala-
ghat Division of the Southern Circle a three yeais’ 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 hughest bidder, or collected by contrac-
tors ; thus in 1907-08, Re. 21,296 was the revenue derived from this
source ; in the Southern Circle the night to their collection 18 farmed out
on lease, the amount realized .n the same year bemg Rs. 23,082,

The price of Myrabolams, besides varymg from year to year accord-
ing to the state of the crop, also depends on the class of myrabolams : for
instance, the recent prices for the class known on the market as
‘ Bhumlies > was Bs. 3d. to 6s. 61. per cwt., for ‘ Jubbelpores®’ Bs. to 6s.
per cwt., and for ‘Rajpores’ 4s. 9d. to Bs. 8. per cwt.

Enquiries.—Enquiries as to the sale of myrabolams 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 Cire'e, Belgaum,
Bowmbay Presidency ; of the Conservators of Forests, Northern Circle,
Weltair, Southern Circle, Coimbatore, and Central Circle, Madras, Mad-
ras Presidency , and of the Conservator of Forests, Bengal, Darjeeling.

The pods of Acaca arabica are used 1 tanning partly on account
of the tannin propertics they contamn, but to a greater extent on account
ot the good colour they give toleathe:  Thewr use 18 generally local, and
th:ey are not at present exported to Kurope.

Outturn and priczs —The larzest outturn 13 obtanable trom the Sind
forests, from which locality they appear to be explotted n large quanti-
ties  Thus, 10 1908 09, the Forest Department i that Province sold
Rs. 19,667 worth of Babul pods. No doubt laige quantities are obtamable
from the Berars and the Central Circle of Bombay as also from cultivated
lands of the Umted Provinces, where the tiee 13 commonly found growing
neat watei-courses and tanks,

Enquiries -Knquiries as to the sale of Babul pods should be made of
Jie Deputy Conservator of Forests, Hyderabad, Sind ; of the Conservator
of Forests, Bears, Amraot1; and of the Conservator of Forests, Central
Circle, Bombay, Poona.

The other tan-frmts of any importance are Emblic myrabolams,
obtamed from the Aonla or Awla tree, Phyllanthus Emblica, and Beleric
myrabolams obtamed from Terminala belersca. These are mferior to
Chebulic my.abolams, though sometimes mixed with them for tanning,

Cesalpinue coraru, yielding the Divi-dive pods, 15 a small tree
cultivated 1 many forests, such as those of the Western Presidency
and Malabar. The pods were at first in much favour with tanners,
but appear from the rscord of sales by the Department to have fallen
mto disfavour of late yeats.

The Goth-bor tree Zizyphus wylopyra, 3 & small tree found in
most parts of India, the fruib of wiich 1s used locally for tanmng.

(d) Wood, Burk, and R t-Dyes.

Smee the introduction ot analine dy.s the value of the most important
dyes obtamed fiom forest products has b come of local 1mportance
only, though a few still mamtan some of their former importance.

Red Sanders, the wood of Pterocarpus santalinus, a small tree of
South India, yields a strong red dye, fo merly largely exported to
Europ>, Lut now only used n India. The wood of the Jack tree, Arto-
carpus wntegrifola, as also that of Artocarpus Lakoocha, when ground to
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powder or reduced to saw-dust and boiled i water, yelds a yellow pig-
ment, used in dyeing cloth.
Symplocos spp. root-wood yields red and yellow dyes, thore of Berberis Roat Dyes,
aristata and Mormda tinctoria yield yellow dyes, Punica Granatum yields
a red dye, while other root dyes ate obtamed from vatious species but
are of even less value than those mentioned above, and are only used
locally.
Many barks yield brown and black dyes, such as dcacia spp., Termin- vark hyes,
alia tomentosa, Berbens nepalensis, Alnus mtida, Alwus nepalensis, Ven-
tdajo madraspatana, Mimusops litoralis ; these and many other barks,
though used for dyeing, are also used for tanming, in which mdustry
the dve 1s often detrimental.

(¢) Dye Flowas.

More important in some ways than 100t and baik-dyes arc those ob-
tamed from certam flowers.

The well-known Kamela powder, obtaned from the fruit glands of Kamela
Mallotus philippinensis, a small treo found all over India, is extensively powder.
collected and yields & red dye It sells m the Bazar for Rs. 15 to
Rs. 18 per maund.

Generally speaking, the Departn ent has retther timo nor sufficient
staff to collect the powder departirentally, so that enquirers, when
addressing the local Forest Officors, should ask for nawes of contrac-
tors or merchants dealing w this product.

The flower-buds of Ochrocarpus long:folius, known on the West gurgi
Coast as *‘ Surgt flowers  or « Tamhra-Nagkesar,” yield a red dye flowors.
used 1n dyeing silk. The right to collect these buds 13 annvally farmed
out in the West and South Forest Divisions of North Kanara, as also
in South Kanara and Malabar.

Enquiries regarding the sale of these flower-buds should be
made of theConservator of Forests, Southern Circle, Bombay, Belgaun,
and of the Conservator of Forests, Southarn Circle, Madras, Coimbatore.

The pulp surrounding the seeds of Biza Orellana yield the ' Ornatto gy, Dye
dye”” of commorce, with which silks aro dyed yellow and red.  Native owers.
saris and cloths are often dyed yellow with the flowers of the Dhak or
Palas tree, Butea frondosa, the yellow dyes obtained from the flowers of
Cedrela Toona, Nyctanthes Arbor-tnistis and Macheha champaca being
used for the same purposes.
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6. Gums, Resing ANp Orgo-RESINs.

(fums, resins, and oleo-resins form an important section of the Minor
TForest Products. The gums yielded by many species ate 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
Burope, as for instance gum-kino, though by far the greater majonty
are used in [ndia only.

Resins may be classed mto two sections . (1) Pine-1esins and (12) Resins
from bioad-leaved species  The former are chiefly obtammed from the
Chir, Pinus longifole the Kaul, Pinus excelsa, and the East Himalaya
and Burma pine, Prnus Khasya, from which on distillation the reson
yields rosin or colophony and turpentme.  Resins from broad-leaved
species are somettmes called © dammars,” though the tiue dammar comes
from a contfer not {ound m India ~ They ate obtamed from such species
as Hopea odorata, Shorew robusta (Sal), Vaterie wdice (the Indian Copal
tree), Canarium resniferum and Canarium sinetwm, etc , and are used
for varush, caulking boats and ships, for burning as incense, and m
medicine.

The oleo-resms consst of resin and volatile ols ~ Some of them, such
as Thits1 and Gurjan oll, are of considerable commercial importance and
laxgely utilized as varmsh and for caulking the seams of boats

(@) Gums and Gum-Resins

A very large number of tices found in Indian forests yield gums and
gum-resns, of which it 19 only here posuible to mention a few of the most
important. '

True gum arabic is obtamed from Aeacie Senegal, & small thorny
shrub found scattered spaisely m Sind, the Punjab and Rajputana, 1ts
chief habitat bemg Senegal and the Blue Nile  The yeld of this valu-
able gum bemng very small m India, 1t does not hold an important
place amongst the Muor Products, though 1ts further cultivation might
prove commerclally suceessful.

The Babul tree 18 extensively found in Sind, the Berars and parts of
Bombay, 1ts gum being an important commercial produet It 18 exten-
gively used for calico-prmting 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 preparmg sweetmeats. The price vares according to quality
and colour by ; large hght-coloured tears from Sind babul, used for
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eating, fetch the highest prices, a fair average price may be taken as 4
annas per Ib., while fine qualities fetch as much as 8 annas per Ib.
Enquiries—The gum 18 not collected departmentally , often the
villagers have the right to collect 1t free, otherwise its collection 18 farmed
out. 1t can nearly always be purchased i laige bazaars  Any enquiries
as to 1ts collection should be made of the Deputy Conscrvator of Forests,
Iyderabad, Sind ; of the Conservator of Korests, Berar Cirele, Central
Provinces, Amraoti, and of the Conservator of Forests, Central Circle,
Bombay, Poona
An mportant medical gum 15 obtamed from Pterocarpus Marsu- Gum-kino.
puum, the Gum-kino trec It occurs m Central and Southern India,
found at 1ts best on the Western Ghats, in the Kanara and Malabar dis-
tuicts. The trees are chiefly tapped m order to obtan this gum in South
Kanara and North Malabar of Madras, and to a less extent in the Bombay
district.  The cost of preparing the drug comes to 4 annas to 6 annas
per b, 1t finds its way to Bombay, and so to England and France,
through the sea-coast towns ot Calicut, Tellicherry, Mangalore,
Kundapur and Karwar. The puce of “Medical kino”’ in England
fluctuates enormously ; 1t has been down to 1 shilling per Ib. and
and as high at 17 shillings per Ib , 1ts price at present being from 10
shillings to 12 shillings per Ib.
Enquiries.— Enquines for *“ Gum-kmo *’ should be made of the Con-
servator of Forests, Southern Circle, Madras, Coimbatore, and of the
Conservator of Forests, Southern Circle, Bombay, Belgaum.
Amongst many other gums may be mentioned the ** Katira gum *” Katira gum.
obtamed from Cochlospermum Gossyprum, exuding profusely m long
streams from the tree. It 18 of whitish, more or less transparent
colour. It 15 used m medicine and by shoe-makers (Baden Powell).
Odina Woder, a large tree of the dry forests of Indua, yields a copious yopin gum.
gum, used for fixing whitewash, sizing cloth and paper, and m medicine.
The Dhak tree, Bulea frondosa, yeilds a red gum, known as Bengal kino,
“Bengal kino.”” It much resembles ** Gun-kino,”” and 1s used for
similar purposes.
The Dhaura tree, Anogessus latifohe yeilds a whitish-yellow gum, Dhaura gum,
used extensively for sizing paper and calico, and as a weak mucilage.
A curious deep-red gum, exuding from the tree like drops of blood Moringa gum,
and on coagulatmg forming a thick hard dark-red mass used in native
medicine, 18 obtamned from the Moringa plerygosperma, the Horse-
radish tree.
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Soymida febrifuge, the Indian Redwood or Rohan tree of Central
and Southern India exudes a clear transparent gum making into & good
mucilage.

Buchananws latifolia, a tree found throughout India and Burma,
yields large quantities of gum, which 18 a good mucilage, and deserves
further attention.

Gardema lucda, found mn the Peninsula from the Central Provinces
southwards, yields a hard, opaque, yellow to grecnish brown gum-resin
used 1n cutaneous diseases ; the gum-resms of Gardema qummafera is
used for similar purposcs, and 18 also edible (Gamble)

Boswella serrate gum-resm, of gicenish colour, is burnt as 1ncense,
having & not unpleasant smell.

Many other guns might be menttoned, but at present they are of httle
commercial importance.

Enquaries.—The above mentioned gums are obtained from trees which
have m most instances a wide distribution, so that enquiries concerning
any of them should be directed to any of the local Forest Officers, It
may here he mentioned that the Conservator of Forests, Southern Cirele,
Bombay, Belgaum, or s officers, hold annual sales for the right to
collect gums 1n their forests.

(b) Resins other than Pine-Resin.

Piey-resm, or White Dammar, 18 obtaned from Valeria indica,
a large tree of the Western Ghats. 1t 15 used for a vanety of pur-
poses, but chiefly m preparmg varmsh ~ Mixed with fish ol or
oil from the seed of Callophyllum Inophylluin 1t is used for caulking boats.
Gamble says that mixed with cocoanut-oll 1t 18 used for makmg
candles.

Outturn.—The outturn 18 considerable from the Noith and South
Kanara and North and South Malabar Divisions. The prices obtained
in the forest for thus resin are not known, as 1t 1 sold by the Department
together with the right to collect other resms and gums. The amount
realized for such products from North Kanara in 1908-09 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 Con-
servator of Forests, Southern Circle, Bombay, Belgaum.
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Rock Dammer is olitamed from a large evergreen tree of Lower Hopea
Burma and the Andamans. It yields a yellow dammar or copal, used ““‘“‘;"‘""
as varnish, which is of considerable value Pammar.

Outtun.~—In the Adm:mistration Report of the Tenasserim Circle of
Burms, 1908-09, 1t is stated that dammar (probably Rock dammar), was
sold in the Western Salwcen Division, together wath Thutsi (an oleo-resin)
for Rs. 1,000 and n the Thaungym Division for Rs 2,700, while in the
Ataran Division the dammar alone was sold for Rs. 1,200,

Enquiries—Enquines for Rock dammar should be made of the
Conservator of Forests, Tenagserim Circle, Burma, Rangoon.

Pwenyet dammar 18 collected and made up by bees mntoa {unnel- Pwenyet
shaped openng at the mouths of their hives.  This substance 15 1esmous, Fumar
black in colour, and 18 extensively used 1 Burma for caulking boats.

Quiturn.—The annual outturn 18 not known, but the right to 1ts collec-
tion 15 sold annually by the Forest Depattment i the Tenassenm Cucle.

Enquiries —Enquiries regarding the sale of this dammar should be
made of the Conservator of [orests, Tenasserim Circle, Burma, Rangoon.

(¢) Pine-Resin.

As beloro stated, the chief sources of pine-resm are from the Chir, Rosin or
Punus longifola, and the Kail, Puus excelse, and to a less extent from ,,"mmw"y‘
Punus Khasya. The chief localities where tappimg 18 now cairied on are Turpentine,
the Jaunsar and Naini Tal Divisions of the United Provinces, in which l-;,‘:::':fe::,:’f
latter Division there 1s a Government factory for prepanng turpentine
and rosm or colophony. The other locality producing resin 18 the
Punjab.

Outturn.—In 1908-09 the Nam Tal factory treated 574 tons of
resin, yielding 22,252 gallons of turpentine and 341 tons of rosm. In
Jaunsar, 18 tons of crude resin were collected, yielding 1,340 gal'ons
of turpentine and 11 tons of rosm. In the Punjab, in the same year,
crude resin was collected and sold for Rs. 8,144, Amencan rosin of
“ @ class fetches Rs. 8 to Rs. 9 per maund m the Ca'cutta market,
while the pric: of Indian rosin 15 shightly less at present, though further
refinement will probably bring 1t up to that of the imported article.

Enquiries—Enquiries for rosm, turpentine, and ciude 1esin should
be made of the Conservator of Forests, Western Circle, Umited Provinces,

Nami Tal, and of the Conservator of Forests, Punjab, Lahore.
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(d) Oleo-Resins.

The most important oleo-resing are obtained from certain species of
Dipterocarpus, and from Melanorrhea usitata, and chiefly come from
Burma, though “ Gurjan o1l " 15 also obtainable from the Andamans and
Assam,

The oleo-resin 18 obtamed from the Gurjan tree, Dipterocarpus
turbnatus, a large tree found throughout tropical Burma, Chitta-
gong, Cachar and the Andamans. The al 15 largely collected
and exported from Burma, and used for pamnting houses and ships
(Gamble). Watt says 1t 18 applied to bamboo-work as a preservative ;
he further states that 1t has been used m Europe as a varmsh with good
results, and that 1t is 1eported to be a useful mgredient m hthographic
nk.

Outturn and prices—The amount available 1s large, and Watt, quoting
a letter from a Conservator of Forests m Buima, states that if an assuied
demand arose, there would be httle difficulty in finding local contractors
willing to supply the oil n the Pymmana and the Ruby Mines Division
and from the Tenasserih 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. 9-1-0 per cwt.), and states that
45,000 maunds (1e, 143 to 179 tons) are exported annually to Cal-
cutta from Chittagong A home paper of July 1909 quotes Gurjan
oll sold at 434, per Ib

Enquries—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, and of the Deputy
Conservator of Forests, Andamans, Port Blair

“In” ol is obtamed from Dipterocarpus tuberculatus m the same
way as the Gurjan ol 18 obtamed from Dipterocarpus turbinatus.
1t 18 used m prepaning torches and for preserving bamboos. In com-
panson to Gurjan ol 1t is unimportant.

The most important of the oleo-resins 15 obtained from the
Thits: tree, Melanorrhaa usitota, a deciduous tree of Burma. The
oleo-resin is a natuial varmsh, used for lacquer-work, caulking boats and
n medicine. It 18 largely exported from the Burma forests, especially
from the Tenassermm, Northern and Southern Circles. The right to
collect Thits: is farmed out annually

Oulturn.—The outturn of Thits: varnish is very considerable; thus,
according to the Burma Administration Report for 1908-09, the approxi-
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mate amount exploited was : 2 tons removed on payment of Rs. 108
from the Pegu Circle, 93 tons removed on payment of Rs. 3,241 from the
Tenasserim Circle, 76 tons on payment of Rs. 4,581 from the Northern
Circle, and 66 tons for Rs. 4,095 from the Southern Cirele, or a total
of 237 tons removed on payment of Rs, 13,025.

Enquiries—Enquiries as to the sales of and the right to collect Thutsi
varmsh should be made of the Clief Conservator of Forests, Burma,
Maymyo.

7. RUBBER.

The most important tubber-yielding tree found growing naturally in Fieus
the State Forests is Ficus elastica, a very large tree of the outer Hima- ::35:::_"
layas from Nepal castwards, m Assam, the Khasa Hills and Upper
Burma. It has also been cultivated in Assam n the Charduar plantation
m the Tezpur Sub-Divis on, as also m the Kulsi plantation of the Gau-
hati Sub-Division mn the Kamrup Division  These plantations extend
over 2,850 acres and 160 acres, respectively, and are both mature, tapping
being carried out annually.

There are a large number of other rubber-yielding trees found in Other
the Indian and Burman forests, of which the following are the most 1m- f:;"';,:ﬁ::"'
portant .—Chonemorpha macrophylla, Cryptosteqin grandsflora, Ecdy-
santhera micrantha, Rhynchodwa Wallichu, Parameria glandulifera, Chavan~
neswa esculenia and Willoughbein edulis. Rubber fiom these and other
plants growing natwally m the forests can erther be collected on terms
quoted by Government or collected locally and offered for sale at
Revenue Depdts, such as Myitky na and Bhamo m Burma ; Dibrugarh,
Subansiri, Sibsagar, Dhansirimukh, Nowgong, Tezpur, Odalgun, Gauhat1,
Goalpara, Silchar, Jhalnachara, Tambulpur, Barpeta, Lakhipur, Shillong,
Chuhakatta, North Lakimpur, Behah and Bengbar: m Assam,

Attempts have been made to cultivate Para, Ceara and Castillog in Para and
various parts of India and Burma, with success in the latter case; ‘r’;'l',‘;;r”“’""'
those, however, in India, though still n the experimental stage, are not plants.
altogether promsing.

The largest plantations are those at Mergui in the Tenasserim Circle
of Burma, where 1,500 acres have b-en successfully p'anted and are now
yielding rubber, the spec.es being almost entirely Para.

In India the chief attempts to cultivate these species have been made
on the West Coast. In the Bombay Presidency about 180 acres were
planted from 1908 onwards at Gairsoppa, and 16 acres at Kadra m North
Kanara and 25 acres at Mulund in the Thana district. As regards the
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future success of these plantations opinions differ, and nothing but time
can decide the matter. In Madras sinlar attempts have been made to
cultivate rubber plants ; for instance small plantations have been made
at Tanmrbhavi in South Kanara, at Kanoth in North Malabar, and at
Anvallykava and Nelambur m 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 Ibs.,
which sold at Rs. 78,520. In Burma, the Northern Circle yielded, 9,860
viss (or 35,989 1bs.), the right of collection being farmed out for Rs. 7,500,
while in the Southern Circle, 200 viss (or 730 Ibs ) were collected on pay
ment of Rs. 775.

From the Mergui Para plantations, in the Tenasserim Circle, 3,081 ths.
of dry rubber were obta ned in 1908-09 and the greater portion exported
to Europe for rale

The outturn of rubber from Government forests, both in Assam and
Burma, 18 hkely to mcrease considerably in the near future.

As regards prices o” 1ubber, they fluctuate from month to month, so
that no rchable figures can be stated, besides which the prices of various
grades of rubber cve so well known m commereial cicles that 1t is not
hero necessary to give quotations.

Enquwries.—Enquinies 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. Druas AND SpICES,

A variety of drugs and spices are'obtained from State Forests
which may be convenient'y classified mto (i) Root drugs, such as
Podophyllum, Aconites, Saussurea spp., ete., (i1) Stem and Bark drugs,
such as Cinnamon bark, Cassia bark, etc., and () Fruit and Seed drugs,
such as Nux-Vomica, Pepper, Cardamoms, Soap-nuts, ete. Some of these
are exported to Europe while a great number are used m India only

(@) Reot Drugs

From the roots of Podophyllum Emodi is obtained a resinous
substance known as Podophyllum. The plant puts out annual shoots,
the roots and rhizomes being perennial. It occurs in the temperate
Himalayas from Sikkim t» Kashmir, heing most common in the Punjab
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Himalayas. For instance it is found on the Chor Hill near Simla, being
more common on the Shalai Hill north-west of that place. It also occurs
18 Kulu, Hazara, Kurram Valley, on the Marale Hill and Jalaun Pass,
and has been cultivated to a limited extent in these localities.

Outturn.—The possible outturn 18 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 7s 64 to 10s. per 1b. 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 mght to collect the roots should
be made of the Conservator of Forests, Punjab, Lahore ; of the Con-
servator of Forests, Western Circle, Umted Provinces, Naini Tal; and of
the Conservator of Forests, Jammu and Kashmir State.

The Khut, Kaur or Kit plant oceurs m Kashmir mn the sub- sanssurea
Himalayan Chir forests and especially m the Kotli Tahsil. Tt is also :(“:l‘l‘“;“l;mf:';”
found m the north of the Chamba and Hazara districts of the Punjab.
The root bark is largely exported to the Punjab and 13 used in case of
fever, boils, and to purfy the blood. Mr. Lovegrove states that
Kashmir contracts are given for 1ts extraction, the annual revenue at
present being Rs. 2,81,000 and the amount allowed to be extracted
being 16,944 kharwars =1,344 tons approximately. He further etates
that before the Russo-Japanesc war the price m Bombay was from
Rs. 20 to Rs. 40 per maund of 80 lbs , 1t 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 altitudes in the Hima- Aconite spp.
layas and are found from Afghamstan to Assam and on mto Burma.
They are not found in the Peninsula, being confined to the Hima-
layan region. Several of the species yield roots of commercial m-
portance, amongst which may be mentioned Aconitum ferox, variety
spicatum, known as the Nepal Aconite, found in Nepa' and Sikkim, and
exported from there to Calcutta.

Enquiries.—Enquiries regarding Acondtum spicatum should be made
of the Conservato- of Forests, Bengal, Darjeeling.
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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 aristota, a shrub of the
outer Himalayas, extending from the Sutle) to Bhutan, the roots of
which yield a bright yellow extract, used m cascs of opthalmia and
bronchial troubles ; Jurinea macrocephala or Himalayan Dhup-roots,
burnt as ineense, and extensively exported to the plains for this purpose ;
and Ichnocarpus frutescens roots, an evergreen chmber found throughout
India and Burma, used as a substitute for, and often mixed with, Sarsa-
parilla.

(b) Stem and Bark Drugs.

Cinchona spp., yelding the valuable drug quinine, cannot be classed
as a forest product, as they are only exoties cultivated i Inda.

Cunmamomum Tamala, an evergreen tree of the Himalayas, found
in shady valleys from Kumaun eastwards to Bhutan, Khasia Hills,
but not abundant west of Kumaun, yields the Cassia bark of com-
merce. Ciunnamomum zeylanica, a tree of the West Coast and South-
ern India, also yields Cassia bark. It occurs m fair abundance
the evergreen forests of North and South Kanara, Malabar, Tinnevelly
and Travancore, Tts collection is farmed out annually by the Department ,
thus in North Kanara the farm sold for Rs. 204 1 1908 09. A brown oil
is also dustilled from the leaves in South Kanara. The recent quotations
for Cassia o1l m the English market are 3s. 7d per Ib. of 709,

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, Hastern and Western Circles,
Eastern Bengal and Assam, Shillong; of the Conscrvator of Forests,
Southern Circle, Bombay, Belgaum ; and of the Conscrvator 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 Alstonsa scholaris is used
as a tomc and 1n cases of diarrhaa, while many barks are used n
native medicine, such as that of Ailanthus excelsa, Mchela Champaca,
Mela indica, Trnospora cordifolia, Ficus relgiosa and Acacia leucophleea.

(¢) Frwt and Seed Drugs and Spices.

Many fruits and seeds provide valuable drugs and spices, amongst
the most importent of which is the seed of Sirychnos Nuz-Vomaca,
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a large tree found in the Gorakhpur forests, in Bengal, Orissa, the
Deccan, Nellore, Godavari and Ganjam districts of Madras, the
Carnatic, and especially on the lower hills of Kanara, where it is very
plentiful. It is also found all over Burma. The seed is 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 considorable from
the West Coast and Burma forests, the conspicuous 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 payment of Rs. 0.
In Madras, together with similar products, such as tamarind pods, gall-
nuts, sheakoy, etc., it realized Rs. 1,39,119 in the whole Pres.dency.
Tn Bombay the right to collect the nut was farmed out for Rs. 165 in
North Kanara.

Enquiries.—Enquiries a8 to the right to collect Nux-Vomica seed
should be made of the Conservator of Forests, Eastern Circle. United
Provinces, Naini Tal; Conservator of Forests, Bengal, Darjeelng; of
either of the three Conservators of Madras ; of the Conservator 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 cardamom or Nepal cardsmom.
It is with the former we are concerned, which i8 found in Kanara,
the Wynaad in Malabar, and Madura district of Madras, and in
the Tenasserim Circle of Burma, also in the States of Travancore and
Coorg. It is extensively cultivated in the spice gardens of the above-
mentioned localities. The right to collect this product is farmed out in
the vanous districts, as is the case with nearly all such minor products.

Outturn and prices.—Watt gives the exports in 1906-07 as 202,374 1bs.,
valued at Rs, 2,19,172; of this but a small quantity comes from the
forests, the great bulk of the outturn being from cultivated lands. The
Madras Forest Department sell the right to collect cardamoms together
with similar products, the amount realized in 1908-09 being Rs. 9,110.
In the West Salween Division of Tenasserim the right to collect the seed
in the same year was sold for Ras. 4,975.

Enquiries.—Enquiries as to the right to collect the seed should be
made of the Conservator of Forests, Tenasserim Circle, Burma, Rangoon,
and of the Conservator of Forests, Southern Circle, Madras, Coimbatore,
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The Ritha or Soap-nut is obtained from a large-tree, Sapindus
emarginatus, found in the Deccan, ' Carnatic and cvergreen forests
of the West Coast, elsewhere cultivated. The nut is used as a substitute
for soap and umversally used for washing the hair by natives of India.

Quiturn and prices.—The right to collect the seed is farmed out m
Madras and Bombay. From the forests of Madras it was sold together
with such seeds as Nux-Vomica, tamarind, and Ramphul, etc, m
1908-09, for Rs. 1,39,119 and from the South Division of Kanara in
Bombay for Rs. 1,090.

Enquiries —Enquines for the right to collect the Soap-nut should
be made of the Conservator of Forests, Southern Circle, Madras, Coimba-
tore, and of the Conservator of Forests, Southern Circle, Bombay Pre-
sidency, Belgaum.

Various spectes of pepper are found in Indian forests, a common
varicty being the long pepper, Piper longum, found in the damp evergreen
forests of Bengal, Assam, and West Coast.

Outturn and prices.—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 lbs, on payment of Rs. 195 ; in Eastern
Bengal and Assam leases were given for Rs. 755 and Rs. 1,055 and a small
amount sold to purchasers and valued at Rs. 115 ; in Madras 1t was sold
together with dammars, turmeric and cardamoms for a total of Rs. 9,110 ;
m Bombay the sales were trifling.

Enguiries—Enquiries for pepper and the right to collect the same
should be made of ths Conservator of Forests, Bengal, Darjeeling ; of
the Conservators of Forests, Eastern and Western Circles, Eastern Bengal
and Assam, Shillong ; and of the Conservator of Forests, Southern Circle,
Madras, Coimbatore.

The pods of Acacia concinng, 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 seeds for Rs. 1,39,119. In the same
year the pods fetched in the Southern Circle Rs. 626, and in the
Northern Circle of Bombay Rs. 599.

The well known fruit of the “ Bael? tree Zgre Marmelos, found in
most of the drier forest lncalities of India and Burma, is used in cases
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of dysentery, often with very satisfactory results. No records are
available as to the sale of this frmt, it generally being collected free by
privilege and right-holders.

The pulp of the frmt of Cassia Fistula, the Indian Laburnum, Cassia Fis-
yields a most effective purgative and is very commonly used for this ™ Pods
purpose n India. In the Garhwal Division of the United Provinces
about 37 tons are exported annually for the Delhi, Agra and Bareilly
markets, where 1t sells for Rs. 3-6 to Rs. 4-12 per cwt

Of the many other drugs may be mentioned the “ Marking-nut other drngs,
tree ” Semecarpus Anacardium, the pericarp of winch yields s corrosive
juice used for marking-ink ; Cesalpinia Bonducella, a chimbing shrub
yields the fever-nut, extensively used m India i cases of intermittent
fever ; Myristica malabarica yields a yellow mace, which covers the
nut, known as ““ rampatri ” and the nut as “ ramphal. ” The right to
collect ramphal-rampatri 1s farmed out annually m North Kanara and
reahzed Rs. 220 m 1908-09 ; its collection is also farmed out annually m
the South Kanara and Malabar districts.

Curcuma aromatica, known on the West Coast as “ Ambe-halad,”

18 & wild turmeric used as substitute for the true turmeric. The nght
to collect the roots is farmed out annually m the Western Division,
Kanara, as also elsewhere.

9. EpisLe Propucts

The number of edible frmts, leaves and roots found in forests is very game
large, though the revenue derived by the State from the same is com. fruits,
paratively small, as in most localities the people living in the neighbour- ‘,7,?,‘(:3 and
hood of the forests have the right or privilege to collect them free.

In certain localities, however, the collection is farmed out to contractors,
as for mstance, m Sind and the Central Circle of Bombay, where the
mango crop is sold annually from limited areas. Sore of the most
important fruit-bearing trees found in forests, and which are now also
largely cultivated, are the Jack tree, Artocarpus integrifolia, ndigenous
on the Ghats of the West Coast, and Arincarpus Lak cha, both
cultivated ; the mango, Mangifera indica, found m the tropical
forests of Ind a and Burma, extensively cultivated ; Eugenia Jamb luna,
found throughout India ; the walnut tree, Juglans regia, found m the
Himalayas and Northern Burma ; Mimusops Elengi, a tree of Southern
and Central India ; Spondias mangifera, the hog-plum ; Zizyphus Jujuha,
the Bhor {ruit ; Mangosteen, considered cne of the most delicate fruits
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of the Kast, and obtained from a tree known as Garcmnia Mangostana ;
Moringa plerygosperma, the drum-stick tree, the fruit of which is made
mto curry ; Prosopis spicigera pods ; many of the Prunus spp found in
the Western Himalayas, such as Prunus armenica, the apricot tree, Prunus
Padus, the wild cherry, and Prunus eburnea of Baluchistan, yield excellent
frwt; n the same way Pyrus spp., Rubus spp., Ficus spp, etc., all
bear edible fruts.

Grass-seeds aro often collected by wild tribes and ground mto flour,
of which they prepare coarse bread. Bamboo seed is, and probably
always will be, a common source of food, especially in times of famme.

10. Bamsoos AND CaNEs.
(@) Bamboos.

The number of different species of bamboos found i India and Burma
18 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 umversally used species 18 Dendrocalamus
sirictus, a comparatively small, either solid or hollow bamboo, which is
found all over India and Burma in moderately moist forests, but not
Fastern Bengal and Assarr. Though exploited from nearly all forests m
which it is found it is most extensively worked and the lighest prices
are obtamed for it in the Ganges Division of the United Provinces,
where the average annual outturn for the last 10 years was 9,695,447
bamboos, sold standing m 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 bamboo growing in
favourable places from 80 to 100 feet mn 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 m 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,
spare, buggy-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,
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Outturn and prices —The prices at which bamboos sell in the market
vary according to species, and with the demand as compared with the
supply, and the distance from the forest to the centre of consumption.
As before stated, the highest prices are probably obtained m the Ganges
Division, where the royalty is 1 anna each for bamboos over 20 feet in
length, while in the market at Najibabad they fetch as much as 12 annas
to Re. 1 per bamboo of 16 to 20 feet in length (Rebsch). In other locah-
ties the royalty varies greatly, the rates fixed for bamboos taken out for
sale or barter differmg from those.for bamboos taken out for private
purposes, while enormous quantities are taken out free.

As 1llustrating the number of bamboos taken out on payment of fees
or given free, the following figures have been taken from the various
Administration Reports for 1908-09 :—

Apyproxi-
mate num-
. ber taken  Approximate
Locality. out on Value.
payment
or free.
Rs.
Bengal ) . . . . B ) . 11,178,556 46,835
United Provinces . . . . . . . 11,669,457 1,28,129
Central Provinces . . . . . . 13,633,274 1,568,809
Eastern Bengal and Assam . . . . . 48,236,778 74,060
Punjab . . . . . . . 315.312 9,902
Burma . . . . . . . . 67,203,000 2,30,256
Andamans . . . . . . . . 1,026,817 645
Madras . . : B . . . . 32,00L,730 Not given.
Bombay . . . . . . . . 33,479,042 Ditto

Enquiries—Enquiries as to obtaining permits or leave to exploit
bamboos should be made of any of the District Forest Officers or Con-
servators.

(b) Canes.

A great variety of canes occur in the forests of India and Burma,
especially in Bengal, Eastern Bengal and Assam, Burma, the Andamans
and on the West Coast. They are either used locally or exported for
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such purposes as for basket-making, furniture, cordage, walking-sticks,
fishing-rods, a8 a substitute for punkha ropes, etc. The following data
are given as to the locahties whence canes are available, as furnished
by various District Forest Officers, 1t 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 areas dealt with to the above mentioned provinces 113
not intended to convey the idea that canes do not occur elsewhere but

that the most important areas only are dealt with.

Locality,

BENGAL,
Tista Division

Ditto

Purt Division

KASTKRN BENGAL AND
ASBAM.

Jalpaiguri Diviston .

Lakhimpur Division

BURMA.

Mu Diviston .
Rangoon Division .

Ruby Mines Division

Thaungyin Division .
Ditto .

Ditto . .

! Scientific and  Ver-
naculsr name,

Calamus acanthospa-
thus (Gaurl Bet )

Calamus _latrfolrus
(Puth or Ruchhi,)

Calamus  vemnahs
(Katho Bet )

Dwmonorops  Jen-
kinswanus  (Garra,
Garal, or Dudn)

Calamus tenurg
(Jali)

Calamus erectus
(Thalng )

Calamus spp (Ky-
inga.)

Calamus Guruba
(Kyein>-nl )

Calimus  lalvfolyus
(Yamata.)

Calamus Guruba

(Kyeing-ni.)

Calamus  viminalus
(Kyet-u.)

|

|

Approxunate amount,
ilable

It i not uncommon
in the more remote
arcus, while forests
near  Darjeeling

have been heavily
worhed,

1]1 to 14 tons annual-
Yy

36 tons annually

300 coolfe-loads

About 1,805,760
bundles pass the
Rovenue stations

Kenrlv, and 2,000,000,
undles are given
as the posaible out-
tarn, '

Large quantities
obtainable

3,000 canes annually.

10,000 canes annual-
ly  The number of
canes of all sorts
exported from the
Ruby Mines Divi-
sion in 1902-03 was

6R,
.
80,000 cancs annual-
y.
16,000 cancs annual-

Y.

20,000 canes annual-
v,

Approximate value
(exelusive of royalty)

Market Ttate 8 annas a coohe
load. Cost of landing on a
station 8 annas per mannd of
80 1by,, exclusive of royalty

11 to 13 annas per cwt on
station

Bengal-
1-9 per

At Balugaon station,
Nagpur Railway, Rs
i,

10 annas per coohie-load (ahout
40 Ibs.)

Canes can be Ianded at the
nearest steamer ghat at Rs 3-8
to Rx 4-8 per 100 bundies.

Could be taken to Bassem at no
great expense

Canes of 6 feet length could be
put on rail at Re. 1-8 per 100

The price landed
3 Rs

given as
canes

in Mandalay is
24-8 per 1,000

er cane of 175 feet in
in Moulniein,

Ditto.

Rs 4
lengtl

r cane of 160 feet in

Rs. 3
length in Moulmein,




FOREST ECONOMIC PRODUCTS OF INDIA.

Locality,

BurMi— contd.

South Tenasserim
Division.

Tavoy District .

Pavoy Distr ct

Ditto .

Myithyina Division

Katha Division

Tower Chindwin Divi-
sion

Ditto
Bhamo Division

Ditto

ANDAMANS

Scientific and Verna-
cular name.

Calamus spp (Ky-
ein-byu.)

Calamns  viminnhs
(Kyeinkha or Kyet-
u)

Calamus  lubrfokus
(Yamata )
Calamus Quruba

(Kyeimng-ni )

Calamus vimnahs,
(Kyein-ga or Kha or
Kyet-u)

Calamus GQuruba

(hyeimng-u1 )

Calumus
(Kyet-u)

ruminahs

Calamu lat1folius
(Yamata ) |

Calimus
(Ye-Kyein )

Calanus Guruba

i
|
1 Calumus lat2folvus.
2 ” andama- |
NCUR
3 " figrinus 1
4 " grandig |
5 ” Jasevenl
atns
[ » Helfery

anus

Approximate
amount available,

Plentiful

Do .

Do.

Do

Fairly common

Farrly abundant

1,000 canes, 12 feet
long, annually or
more,

Ditto

Ditto

1
1
1
| Not known but pro-;
; bably fairly plenti-;

ful,

J

|

§ Apfroxlmlw value,
| (exclusive of royalty.)
'

i

|

|

Rs, 9 per 1,000 in  market at
Mergui,

Re 3-12 per 1000 to bring them
to Tavoy. Rate in local market
Rs 15 per 1,000.

Rs 312 per 1,000 to bring them

+ toTavoy Rate inIccal market

i Rs 15 per 1,000

Ditto,

Not known,

Rs 1-8 to Rs, 2 per 100 on rail

Rs 12 per 1,000 on rail

Ts. 17-8 per 1,000 on ratl

grandis L I_nlrgv numbers ay ml-‘ }'(l:; 4-8 per 100 viss, (1 viwe =3}
hle. hs )

! Ditto,

'

Royalty 2 annas per 100 for
rattan roots, 1 anna per 100
without roote Export duty

{ Rs 1-4 per maund of 80 lbs
i

Enquiries.—Enquiries for canes should be directed to the Chief Con-
servator of Forests, Burma, Maymyo ; the Conservator of Forests, Ben-
gal, Darjeeling ; the Conservators of Forests, Eastern and Western Circles,
Eastern Bengal and Assam. Shillong ; the Deputy Conservator of Forests,
Andamans, Port Blair ; the Conservators of Forests, Eastern and Western
Circles, United Provinces, Nani Tal ; the Conservator of Forests, South-
ern Circle, Bombay. Belgaum ; and to the Conservator of Forests, South-
ern Circle, Madras, Coimbatore

11. AxmmaL Proouers

There are one or two animal products obtained from the forest
of considerable value, not only from a revenue point of view but also
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ag bemng most necessary to certain 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 n whick 1t 18 found. For further reference
on the subject such treatises as Stebbing’s Monograph on the Lac Insect,
Indian Forest Memons, Vol. I, Part III, 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,” may be consulted.

The chuef 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-producing 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 Circle nearly all the divisions produce lac,
the Damoh, Mandla, Seoni and Saugor Divisions being the most impor-
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 India, the Hyderabad Division of Siud being most important in
this respect.

Eastern Benga! and Assam.—In Eastern Bengal and Assam lac is
found in the Garo Hills, Khasia Hills, Nowgong and the Kamrup 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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Ouiturn and prices.—As illustrating the outturn from, and prices rea-
liz2d in, the chief lac-producing forest areas, the following figures have
been taken from the Admunistration Reports of 1908-09 :—

Approximate Approximate
Looality. outturn, ppvoluo. REMARKS.
Centzal Provinces . | 6,642 lbs, collected | Rs. 36,147 including
departmentally. leases,
The amount extrac-
ted on lease is not
known.
Burma . . .| 1,488 tons . Rs, 68,212 Nearly all from the Unclassed
torests of the Southerr Circle.
Bombayand Sind . [Notgiven . . | Rs 28463 . Al} 1§on‘1' the Hyderabad Dy ision
of ind.
‘Bengal . . . | Not known correct- | Rs. 1,301 . . | Removed by purchasers.
ye
Eastern Bengal and | 809 tons . . | Rs.28,382 . | From Unclassed forests,
Assam,

The lac revenue for this year, 1908-09, 18 extremely low, except in
Burma, where the export duty, recently enforced, considerably mcreased
the amount realized under this head. In Sind, the amount of Rs. 28,463
realized m 1908-09 18 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 n 1907-08, according to the
Tnapector General of Forests’ Report, was as follows :—

Buttonlac . . . . 1,976 tons Value Rs.  46,80,489.
Shellac . . . . . 13917, » »  3,32,38,167.
Stick, Seed and other kinds . 2,245 ,, » ”» 29,11,935,

Engquiries.-~Enquirnies as to leases for collecting lac should be address-
ed 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
Hyderabad, Sind.

(b) Waz and Honey.

Wild honey and wax are obtainable from muny forests of India and

Burma and are produced chiefly by the common wild bees, 4pis dorsata
M
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aond Apis indica. They are collected either free by forest villagers and
wild tribes, as 18 the case in the Khandesh Satpuras and elsewhere, or
the right of collection 18 leased on contract, as is the case m parts of
Bengal.

Outturn and prices —As 1llustrating the approximate outturn of wax
and honey from various localities, the following figures have been taken
from Forest Administration Reports for 1908-09 —

1
! Apprioxmate
Locality. Approximate value of
quantity. leases.
Rs.
Bengal . . . . . . . | Wax and honey, 16,827
341 tons.
Eastern Bengal and Assam . . . | Wax only 647
118 cwts.
Madras . . . . Honey, wax, 12,828
etc.,—amount
not given.
Bombay, Southern Circle . . . . | Amount not | 2,072
given. [

Enquiries —Enquiries should be addiessed to the Conservator of
Forests, Bengal, Darjeeling, the Conservators of Forests, Eastern and
Western Circles, Eastern Bengal and Assam, Shillong , the Conservator
of Forests, Madras; and the Conservator of Forests, Southern Circle,
Bombay Presidency, Belgaum, as to the time for submitting tenders for
the right to collect wax and honey.

(c) Other Animal Products

Various other animal products are sold annually m different
provinces ; for nstance, 1,045,961 silk cocoons were so'd in Bengal in
1908-09 ; Rs. 3,040 worth of 1vory in Eastern Bengal and Assam; in
the same province leases to catch elephants were given out for
Rs. 32,341, and the number captured was 364 valued at Rs. 36,400.
Horns and skins are sold in nearly all provinces, a smali revenue only
being derived under this head.
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12. MisceLraneous MiNor Forest Provucts.

A very large number of miscellaneous products are sold annually
from the forests; 1t is only here possible to name a few of them, so as to
indicate the possible outturn and their relative local value.

In Eastern Bengal and Assam the palm leaves of Licuala peliata Pathi Leaves.
in Sylbet and of Lunstona Jenkinsana m Lakhimpur are used for
thatching, making torches and umbrellas. They are exploited either by
purchasers or to a large extent given free; thus m 1908-09, 135,000
leaves were sold for Rs. 86 and 5,504,120 were given away free valued
at Rs. 3,439.

In the Honawar Range of the Southern Division of North Talipot
Kanara, the Tahipot palm, Corypha umbraculifera, occurs m great Palms.
abundance and numbers are sold annually for the flour or sego obtained
from the stem and for the leaves used in making umbrellas and fans;
thus i 1907-08 such palms were sold for Rs. 3,409

There 1s an ever-increasing demand for cigarette leaves n certam cigarette
localities, so much so that n 1908-09 the sales of Tendu or Tembru, Leaves.
Dwspyros Melonozylon, and Apta, Bauhima racemosa, leaves amounted
to Rs. 11,178 m the Northern Circle of Bombay.

Mumeral producte are worked out m some forests, such as mica m Wineral
Bengal, the royalty on which realized Rs. 24,721 in 1908-09 Manga. roducts.
nese has been worked m Bombay, especially 1n the Panch Mahals;
while m most districts fees are levied for quarrymg stones, the
amounts so realized, however, being small.

Many other minor products of small value to meet purely local other Minor
demand are exploited from forests all vver India and Burma, which for Products.
want of space have not been mentioned n this treatrae

Enquiries.—If mterested persons require mformation on any forest
products, they should address the local Forest Officers, or if the address
of the Forest Officer 18 not known, a reference should be made to the office
of the Imperial Forest Economist, Dehra Dun, United Provinces, who
will be pleased to supply all available information,
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lndn‘- allu, U P, . ‘Taxue baceata, X . . .0
Indu, ' “ ambari,
3 1, ' h }thd Gmelina arbores, Rosh, .+ . B3
] vlnmnn Tel » Albizzia Lebbek, Benth . 14 { amhar,
Gandada, Kan . Santalam album, Linw, . . . 89
1 :lhllntm pmd-wu 120 | Cedrela Toona, hosh . 87,138
Dros-Dy wealpuna coriana Willd. | 134 | Gandha, Kan Santalum album, Linw, 89
odaga, Admn onrdifoha, Hoeok f. 13 Gnngnw Burm. . Mesua ferrea, I.mn 68, 127
otldAbnl'l Kall. « Albizzia Lebbek, Benth. 14 | Ganjal Kan Careys arbores, Box! 34, 116
Dodday » « Bagsia latifolis, Boxb 24,124,125 | Gnrll Ass Dnmonorop-lenklnnmus, Mart, . w
Dot BRia. 7 Reomisaua wtitoln, Watl D26 w o
Dows, Ass. . . Artocarpus Lakoochs, Roxb. 23 ! Omo, Hind Alhizzh Lebbek, Boxth, N l
Dowls, Hind | Gaul Kan, roya srbore: 84, 118
‘}; 4 *» ¢ Holarrhena antidyeenterics, Wall 57 ' Gauri bet, Nep * Calamus uclndmlpamul . 160
117, 144 i ausam, Hind. Schlexchen tnjuga, Wolld 92,126
Drugs P . 142 | Gavuldu, Kan,
v Frut and Seed . 144 | Gawagily, Kan, Careya arbores, Rozb. 34, 118
 Roo 142 | G ummmmkuu'rel P
, OStem and bark e 114 | Gely, U, ‘Taxud baccata, Lnn . . .90
Drum-stick tree «Moringa pterygosperma, Gerin. 118, m?ﬁi‘“ﬂ’“:l l{ " Santalum album, Lisn, . . 80
L ren! onti, Hine
Dudagu, Tel « Adina cordifola, Hook et1, Hind Bahmorla mgulon, Wodd. b
Dudeory, Ass. ., «+ Holarrhena Antldmnlsmu, Wall 57, | Qotte, Tam. . . Dalbergoa 18800, R . . . 45
7, 144 | Ghariam, Ass + Mangifera indica. Luw. . 68,147
udeppa, Tol. . Careya nrborea, Rox] 4, 116 | Gike, Tel, Diospyros Melanoxylon, Roxb. . 47
udhi, Hind Holarrhena nnhdyu-nlcrnw we aIl 67 | Ginyan, Hind, Odina. Wodler. Rosb. 70, m, 182, 187
di, Aes. . « Dwmonorops Jenkinsianus, Mart.” 150 | Girmala, Guz . o Cassia Fistula, Jinn 34,181, 147
«dlgr:, Tel . « (areya srborea, Roxh. irya, C P, Borar . Chlomxylon Swietenia, .
mbi, Kan, Diospyros Ebcnum, Koentg. 46 | Gobalu, Kan 41
umper, Tel, . . obli, Kan. Auaeh arabica, Wdl’]d . 11,120,134
ampt oo, 0diva Wodier, Rosb. 70,116, 132, Zg:‘n‘l?::ﬂ, Kan , Bischofia javanica, Blume, . 26
mpini, Tol, . 7 odgnl Kan . Odina Wodier, Rozb, . 70, 116, 133,
) el
ram, Kan, . { Vatoria dic . . odhunchi, Kan  Albizzia odoratissima, Bewth, . 16
:ﬁ’:ﬁ,‘r;‘f' 3| storia indica, Lixn 107 G K, N Gdvom Woder, Rozty a' 10, 116, i
L . 120
ﬂomr . . 1 oh, Kan. . . Ficus bengalensis, Linx. . B1,115
gu, Bark . 132 olpatta . Nipa fruticans, ll;m J1s
" %’M . . ﬁg gm ,%:: . }Gmlina arboren, Roeb,
" " osum, Hind. . . Schlelchera trijugs, Willd
B oth Bor tree . . Zizyphus xylopyra, Wﬂld‘
Grasses, fibre . -
Eagle uilaria A ulloohs Rozh. 122 n .
Foat I-aa Waml PRt i I A N mtam-ﬂ .
Eban . } Diospyros Ebomm Koemg. 4| e .
Ediblvo Fruste « 147 | Grozmy
w,  Grass - 148 | Gugal, gem Boswellla serrata, Rogb. (Gum|
Eduh' Products 147 | Gugal, Tel. Shorea robusta, Gerts. f.
'oots . . u7
!hlmwe. Upper Lagerstrowia Flos-Regiue, Refs. . 63 Guggilam, Tel. S awellis sorrate. Boss, | 4
m-»- . - 154 | Gugls, Kan. ateria indica, Zine. . 107,128, 138,
Elaps, T, « Bassia Iatlfolis, Roeb, 24,134,126 138
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Gugal, Kan. . ., Odina Wodier, Roed. . 70,118, llsaﬁi
Qugulu, Tam, . . Boswellla serrata, Roxb. . . . 20
+  « Gmelina arborea, Rord, . . B2
.. .- . . .18
. D « 138
PR T 4
. 87

. Plerocarpus Marsupiam, Roxh.

. 1 Gmeltna arbores, Rozb,

PaGE.
Hovse-vadish tres ., Moringa pterygosperma, Garin. s ,11129’
Huluva,
Hnluve. Kan. « Terminalia panteulats, W. § 4.+ 108
llunnh, Kan. . . Termmnalia paniculata, W, & 4. l(}ﬂl

Hursgalu, Koan. + Chloroxylon 8wictema, DO,
y

I

Ibbadi, Kan, . Dalbergia latifolia, Rovh . 43
ﬁ.nl, )llml. . Barringtoma acutangula, Gaxr{n .2

. B2 | llavam, Tam. .
: Tlaya Tam > % Bombax malabanicum, DC . s,
. J‘ Tilupathla, Kan, Vateria indica, Linn. 107, 128, 136,
. Tllupei, Tam. . Bassia latifola, Rogh . 24,124,126
© LOdna Wodller, Rosb. .+ 70,116,138, | ARG B 0 ipopon parviflona, Bedd - .
. In, Burm Dipterocarpus tuberculatus, Eub 14?‘.)
. } Gmelina arbores, Rosh. 52 | Indanjau, Ihind. . Molarrhena antidysentorica, lVall" 16‘70
+ Sanatalum album, Z: + 89| Indian Chestnut . Castanopsms Hystrix, 4, DC. . . ’
uneri, Guz, + Cochlospermum donyphun Do 17, :‘,m L'ap‘a‘;"zrn aterin Iiulnhen}? inn, 107
. 13, »  Jalurnum " Cassia. Fistula, Linn 34, l:n, 147
Gurjan, Beng. + Dipterocarpus turbinatus, Gerin, f. W Red wood Soymida fobrifugs, « dr Juse 97
wo 0il . . u,o gg;:l"::. llik:"nhbay . }uohrrhena antidysenteries, Wﬁ; 57
Gurmata, Gue,  Cassla Fistula, Linn' 34, 131, 147 N "
Gyo, But, - Schioiohem triyagar Wiltd. 92,126 | fagem 80 -+ | Barnngtonia acutangula, Gertn 23
Innumaddi, Tel. . Torminsla tomentoss, W. 4 4. 1:1;3,
Ippa, Tel. . 2
H Tbre Km_ + $Bassia latitolia, Rozh. . 24,124, 125
Hadri, Guz. . . Terminala tamentosm W & A 1o¢, 183 | Ipp, T .
Hllldwlll, Guz. + Adima cordifolis, Hook, f. 18 | Indi, T I Dn]hcn;m latifolia, Roxb. . 43
Halaau, K. . . Artocarpus Intogrifolia, Zean, f. . 53, on'wood of Burms’ leu dolabvifu-m!n. Benth . 107
idu, Hind Adina cordifolia, Hook, HE Trabogaom, T . Ho o povosiors Bedd. ®
Hn u, Hind, . . Adina cordifolia, Hook, £. Irubogam, Tam. a , Be:
Hale, Kan &+ o, Watl &, Shava, Tol ?el e lattolis, Roth 8
17,144 ia dolabri ormm, en .
Halsina, Kan, dral, Tam, {M’sun ferrea, Linn L. 68
alsu, Kan. . Artocarpus integrifola, Zinn. f' .« 22, !:r%bumn, Tam , Hopoa parvifiora, Bedd 80
alusn  ,, .
ardu, Hind | . Adina cordifoina, Hook £ 18 | L, T : { Dulbergia latifolia, Roch . 44
cb-beve, Kan, . Melia indica, Bra: @7 | Itola, U. . Cassa Fistula, Tonn 34, 131, 147
ebhaleu, Kan, . Artocarpus lntegntolm, Linm. f. 23 | 1tti, Tam. . Dalborgia latifoiia, Koxb. B 132
e ” . - .
oddi, Mar, " }Nl'“‘ cordifols, Hook, f. .« 13| Ty Kay . | CodrelaToons, Rosb . » 97,135
odu, Kan, . « Stepheg; na rmmm, Korth, . . 98
ool s, - Darnmat fanguln, G 5
S, . « Barnngtonia acutangul ortn, . 2
Honduripoma, ‘Acs. " Cedrels Toons, Razh 87,185 J
A onnumat]i, Kan. . Careya nrborea, Rozh. 34, 116
Hottrgn o+ Adina cordifolia, Hook, f Juck tree . Artocarpus unegnfolm, Tian /23,147
Hual, Beng, 23 [ Jazadi, Kan Schleicheia trijuga, H /td 92, 126
Himalayon 42 | Jazgarwah, C. P Cassia Fistuls, Linn 131 147
up. 44 I, Kan, .. Acaow arabica, Wid 1, m 184
|n ot Ass. 85 | Jaligida, Kan. lamus tenuis, Rosb,
ﬁar . L 133 | Jam, Hind, .
'- .« Albiezia Lebbek, Benth, . . 14 | Jaman, Hind . ¢Eugenia Jambolana, Lem, 50, 133, 147
f‘)oh. C P. « Casaia Fistula, Zinm . o 34, 131, 14; lmb», Lel
, Burm, . Odina Wodier, Rozb. 70, 116, 132, 18 ambn, Mar .
w + « Adina cordifo] ook, f . bt ambe, Kan, . . }Xy]m dolabnformis, Benth, 107
b ofrlnn < «S8pondias mangifora, Pers. . 147 | Jamby, Hond. .,
% :]Mk‘:‘:l, Ken, . “."m::“l; B’lml-nog“l;x:. Riee. . 62| Jambu, lg(arwara
e Ve, nla a » .. amni1, Hing .
Houn, Kan., T & (,.]o’hgu\“,, In?pfll;. [um, Lin.’ " 3213, .:“’ 'As8. . }Eugenln Jambolana, Lem 50, 132, 147
Hongalu, K 28, 138 [ Jamun, Hind . |
Hongatu, Ko - romminaha panienlats, # & 4. . 103 | Jentefel - 'Eumm- tilinfola, Vahl. 5, 115
Hond » Plorocarpus Marsupium, Ross, . 84, | Jarul, Bong. agorstromia log-Rogine, Rete 62
137 | Jati-koroy, Ass, . Albizzia odoratigsina, Benth,
Howy . . . . 3 | Jhingan, Hind. Odina Wodior, Rosb. 70, 116, 133, 187
Hongal, Kan. . | Terminalta p;nn\mnm-. w. #A l itangs, Tel, )
Honge ,, . . Basmalatifol 24, 134, 125 | Jitegs, Tol, Dalborgia latifolia, Rozb, . . 48
tamrrna ]lmmpmm, Rosh. &l, 187 | Jitangs, Tel )]
Honne, Kan. Ullophyl um Inophyllum, Zwwn, . 31 [ Jiyal, Heng. Odina Wodier, Roxb. 70, 116, 183, 137
Horns terocarpus Rantalinus, Lnln F la ulbba'pwﬂ T-lrnminuhn Ofwbuh Rets. (Myrabo- 133
PN P ).
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Paax. Paok.
Jugar, Hind, . Barringtonia acutanguls, Garts, . 23 aranji, C. I, .llalopmu mtogﬂlolh, Dlanch. . B
Jute {Core orus capsulans, Linm < 15 Knnn kongu, Tam Ho vifi 0
. olitorius, s, . . 116 | Karchi,Hind. . Hola enn nnhdyuutenol, Wall.. ﬁ’i
Karemars, Knn. . Diospyros Ebenum, Koenig.
K Kari, Hind, . Holarrhena antidyscntonca, mu . lb:ﬁ
Kachrl, Hind. ., Holarrhena antidysenterics, Walll" lﬁrZ‘. K Inlmmr:( l(nn . ?
Karimai
Kachu, Kan, . . Acacta Catechu, Wiild 15,128 | Tammaratiio "Kan, ¢ Terminalin tomentosa, . 4 4 Wi
Kodabs, Kan. Stephegyne parvifoha, Korth . 98| Karumatt: »
- {Adml cordifoha, Hoo) 3 S et unmutnl( Kan A)ugeinn dalbergiotdes, Benth. 71, 11r»
Kadali, Tam. . . Lagerstroma Flos-Regins?, Wall 82 | Karunga, C P Holoptelea hmgrlfolh, Planl.
a ...,5 Kan. } Adin 13 | Korkacha, G, P, Casela Fistula, Liem.. ., 34,131, 4
- ol a cordifolis, Hook f. .« 13| gorny "Hind, Hola, K A 8
o I:--m K, Tol. § parvitolia, Korth < 88| Karmi Tol," | }3]”"’]”““" !;‘l'l" °'L‘- °"‘"' u
adamie, Tel ATTR, ind, Holarrhena antidysenteriea, Wall. o
adani, Kan . ;Banmstoma acutanguls, Gertn. o 2B |yl nardn, Tam Terminalla tomentosa, W 4 4. 104
\t am. . H Wull 57, 142
Kad K 117,144 a:::l Kln . ]A)ionpyrou{?benn; ”{;’uu 39, 112 lg
lawar, Kan arrijali, cacia arabica, Welld. y
i iian . ) Stophegyno parwifol, Koreh. . 98 | AL KR Nt o entoss, 17, § 4. 108
Y y In, Gartn 23| Carnmporasn C))i:lomxylan Swiotenw, DO. . . t;
‘Tam. .
Kodiala, Kan. . . wrungaly, Tam, " Acaoia Catechu, Fuld. 12,123
Kadwar . }sccphegyne parvifola, Korth. o+ 98 | Karunkah ,,
%ﬂ'm, P";‘(] P .,mmc‘lmh s Diospyros Ebenum, Kansg. « . 46
aggali, Kan, . . ’ Karunthoverm, Tam
Kogl, Kan  }Acacia Cateehu, wutd . 12,128 | RRnlRi T C L Melanosylo, Rust. . 47
ai-beva, Kan « Molia indica, Brandis . baruvagal, Tam
Kail, Hind B e Zaon® . 136,190 | Kamnag G} Ao odoratismuma, Benth . 16
Kamnal, Hind » Odina Wm.lmr, Roxb 70, 118, 132, 137 | Karuvelam, Tam. . Acacia arabica, Walld 11, 129, 134
Kain, Hind . Bischofia javanies, Blume + 25 | Karvaghe Albizzia odorntnlsmln, Beulb
ll{(n‘l?.tf(“' Tam, Dmsp)ron Ebenum, Koentg, ) I*Euhmnln],X thind. (;dma Wodier, B . lla 132, 137
ake, Kan asmuny, Hind Gmelina arborea, Roxd, .
Kuka, Tam, | § Cama Fistuls, Leon. 38,13, M7 Roppotl Kan . Albizain Lebboh, Beath. .
Kakibovy, Kan, . Melia indicn, Brandis . 67 | Katdhaura, Hind, Lagcrutromh purvifiora, Rosh, - ”

Karkat, Kan 4
Kl

) . Cassia Fistula, Zsnm.  + 34,131,147
Kukria, Hind. ©

utea frondosa, Roxd 80, 115, 135, 137

s Gus . n erstromia parvifiors Iiosb . 65
Kalaruk, Kan bergia latifolia, Roch . 48
Kala sims, Mcrwan. Albmn odoratissima, Benth. 18
Kali papri Hind . Holopteles integrifolia, Planch 57
Kall siris, Hind Albizzia odoratissima, Benth. . 16
Kalkambi, Tam,  Coreya atborca, Rozb. . . 34,110
Kallalo, Kan . . Mimusops Elengr, Isnu _+ '+ 6
Kallam, Hind + Btephegyne ]mvnfolm, Korth. . 8
Kalo-sarasio, Guz  Albizzia odoratissima, Benth, .18
Kalws, Hind. .. Lebbek, Benth. . . . 14
Kal nmrmgn Tam. . " odoratigsima, Benth. . 16

3 Tel, « Adina cordifolis, Haok. f. . 13
K:"‘ :" G} vardwickia binata, Rz, . 5
Kaml -hntuh Tel. Stephegyne parvifohs, Korth. .08
Kambhar, Hi Gmelina arborea, Roxb . . 62
Kaml ulh-pﬂhm.
Kand e Siyioae g dor 138
amela powder allotag phi menm wier
Kamia, Hind . ° ons Baspe 70,110, 182, 187
Kamma rogu, Tel. "rtourpus Lekoocha, Kosh, , . 28
Kanapa, Yel. . + Barnngtonin acutangula, Gerts . 23
pu ,, « . Adina cordifolia, Hool .13
Kandry, C P, « Holoptelea lnugrltolu Planch . 57
Kangey, Hind. . "Korth, 98
Kanjee'  vadychan, Soboichora brijuge, Willd, . 93,126

‘am.

Kanyu, Hind . Holoptelea integrifol, .Plam:l. 57

Kankrel, Hind, . Butea frondoss, Rozé, 118, 136, 137

Kanopa, Tel, . ni-rnngtomucutan ula, G

Kanthal, Hind, « Artocarpus integrifolia, Lmr./ 22 147

Koou Kap. . Stepbogyne parviolis, Kort)

K::;in;u. ",'.'m N D?temupnz tnrhumnl, Gart-

Kanyin ~ wettaung, L

T,

Kanzaw, Burm. . Bassia latifolla, Roxb. . 24,124,125

4 oc'l:. & . .. 118, 124

Karaeh” o Klnlwlekll binats, Rozb, . . 5

Karalli, Tel, . | n Integorrima, DC. . . 82

Karam, Hind, . . dnuc rdifolia, Hook, ¥ R |
srangally, Tam. . Acacis Ctmhu, ipiud.. . 12,198

Kath
Knthul Hind,

KMMt Bun

Katho bet, Beng.
Kﬂhlllppl, Tam

Katspa gum

Katol, Hind

l Artocarpus integnfoha, Linn 22,147
Er thrira euberosa, Roxb B 50
‘alamus viminalis, Wlld, 150, 161
Bassia latifolia, Roxd. . 24,124, 12;

m

Arttocarpus mtegnfoblm, Lo, f. 23,147

Kattek, Tam Care) ﬁmhnreu,ﬂ 34, 1!6

Kattuclavam, Tam, Bombax insigne, Wall . .

X . _»  malabaricum, DC. . . 28
uttu vagal

Kttn agol .. . § Albizzia Lobbek, Benth. Y

Kacchia, Tam, Holoptelea integnifolia, I"laac) 57

Kaulu, Kan. Carcya arboren, .!Ia b ), 116

Kaur, Kashmoro
Kaura, Hind,

wamil, Hin

aval, Kan,
avam, Tam,

lorpa, Beng.

. Smll\“el Lappa,
hena ngtlzdyuenmlcu, Wall. . 57,

44
84,116
1

Carcya arborea, Roxb, o N
. Casma Fistula, Zinn . 34,13

47
avin, Tel . . Accacia Cnteehu wilid. . . 23
avne, Kan ., Careya arborea, Rosb, . . 16
aya, Bu . Mimusops Elengi, Linn Le
eeligo, Kan . Erythrina suberosa Roeb . 50
Ko, Hind . . Stophegyne parvifoha Korth.. . 98
Keli-kadam, Beng ~ Adina cordifolia, Hook. f. . .18
K.kmp\l glndn.ghen, Codrela Toona, Rosb. . . 37,135
an,
sara, Kan . Mesua ferrea, Zsun. .. 68128
hair, Hind . . Acacia Catechu, Willd . 12,128
akda, Goz . tea frondoss, Rosd, 80, 116, 135, 137
pmbor, Hind o } Gmolina srbores, Boss .. 02
has khas, ,, . Vetiveria zlznnlmdu. Stap f.. 120
oira, Ass, . , Acacis Cntochu walld, . Loe, m
or, Hind * Juglans regia, Lin. .o
jumb1, Hind. . Careya arborea, Rosb.
hut, Kashmere Swuuren Lappa, Clarke’

d. Odina Wodier, Roxb.

3‘ }m
70, 116, 13’ 137
Carallla integornma, DO. 3

iy, Xan . Cedrela Toona, Hogb, .

1mul, Hind. . . Odlna Wodler, Roeb. . 70, no. llds’i
Kindal, Mar, . . Termualia paniculats, F' 4 4. 108
Kino, ﬁe-gnl . P . }:77

"
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Paex. Paex.
Kino, Medi 137 L.I chundan, Tam, Pterocarpus santalinus, linu-f. B4
1 In(bhogl, Kln. . I!npu yarvlﬂorl, Bedd, . .0 chandan, Soynuda febrifuga, 4dr. Js . 88
Kirlabhogl, Knn. . Hopis parviflors, Bedd. .0 )

irrjul, nhny . Terminalin paiculata, W, § 4 108 | Iemon grass . . Cymbopogon citratus DC, 120, 121

lmhcvu, Kan + Melia indica, Brandss . Lendyas, Hind Lagerstromia parviflora, Rowb. . €5

itoll, « Casgia. qull, Lenn, . M, 131, 147 | Letpan, Burm, Bombax malabaricum, DO, 28, 115,

Lt(:ll, F'l' 3 . 12 Lottokkyl, B 117,128

ettokkyl, Burm. .

o atei, Tam. h wan. o | ¢ .} Holarrhena suludysentorlea, . &,
K oL Flos-Reglnw, Rete. . 63 | Inm, Hind Codrela Toona, Roab, PN 4
K Kan, . Holarth Wall, 87 | Limbo, C B . Melia ndica, Brandss. oL

17, 143 .Dui‘ 124

K , Tam, DC. 41| L lrbllndl Heng. Odina Wodier, Rosb. 70, llﬂ, 132, 187

Kohnmﬁl, Guz, Helh indica, Brandss 67 | Long-needled prue  Plous long:(ohu, Rowd 7, 138, 189

Koir, Assam . cacia Catechu, Wsild 2,123 | Lowy It Artocarpus Lakoocha, Romb. .28

Koia, Hind . . Holarrhena antidysenterica, Wull 57, | Luban, Beng Boswellia sorrats, Rosb bid

7, 144 | Lud, Ben, Cedrela Toona, Rosh, . 87

Kokko, Hurm + Albizzia Lebbok, Benth 14 | Lust, U . Taxns baccata, Linn, NI )
Kol khi, Tel . Wall b7,
17, 144

(ﬂ . Cassin Fistula, Zenn, 34,131, 147 M

o nnuedn, Tel Xyha dolabnformis, Benth . . 107 |

onde, Ca wtuls, Linn, 84, 131,147 , Moa, Tam Mangifera wndica, Zinn . 68,147
] .ondrlcul, ‘Tam, Vateria indica, Lenn, 107, 128, 136, 188 | Macassar har osl 126

one, Tam . aens Fistula, Lean. . 34, 181, 147 | Madagau ombu, Cedrela Taona, Rash 87,185

rmxui ‘Tam. « Hopea parvifiors, Bedd .0 | Tu\ 'l‘| P b 2o i

onoal ,, . . adar H . hrina subeross, zh .

onne, Kan. . . { Caseia Fistula, Zsnn - %118, uddl 'lel.  Toyminaha u)mentt‘rn, W44 104

ora, Hind. « Holarrhena avtidysenterica, Wall. 67, | l. Kan. Boswelha serrata, . )

, 144 an,  Vater indica, nul . 107

Korai, Madras . C_ygeml togotum, Rozh. . 120 adugs, Tam . Erythnna luberosn, Roxb. 60
Korchu Kan, . Wall. b7, Tum eng1, Ienn 66
117,144 | Maba nfm, Hind. Ledmh‘l‘oon. Rozh 87,136

orol, Beng . . Albizzia odoratissima, Bewth. . 1g | Mahla, Tam. . Munusops Elengi, Zunn. . 39

g::l;'ill.ﬂl:lé.. : }Schlaiuh«u trijugs, Willd. 92, 126,16 ¢ Mnlm mvy, East Soymida fvhnfngl. Adr. th .97

AT, flmd. . » ) Holarrhena antidysenterica, Wall. 57, | Ma) hua, Hin

udsalu, Ka: 117, 144 i Mahula, He:g Basgia latifolts, Rozd. . 24,124, 126

ndwal ,, . Btuyheggne porvllohn, Korth . 98| hwa, Hs .

:fll " + Acs .. 13, us M-lmi bhxmu%, Carallia integerrima, DC. . . B2

{ujitckra, Asa, . Caralia mugemm-. Do .

ular, . melina arborea, Roxb, sz Mnhl Tmu + . Mimusops Elengl, Lsns. .. 88

ale ,, Lumcroml. lnuceol.c., Wall. ., 64| ll 121

x%le ﬁl:: i, Kan }Gmelml arbores, Rowh, 5 ;frl:;;‘;nylm’i‘ 'l;‘:m Bischoha javanica, Blume. . 2:

umba, - Holoptslon micgeifoha, Flanch . 57 Mol ity | § Mosun terres, T .. 6

nmlﬁh 'am. . Gmolina arbores, Rox! | 52"1‘ uqn:, )'{rma. Calophyllum tomentosum, Wight. . 81

uml 3 L . 9

-}mlm Hlnd Tam , }Cnreyt arbores, Rosd . 8,16 Eou:l?f g }C'ﬂmms pamculata, Willd. 127
(nv:nlnh Ran, . ﬂ:ﬁf&"ﬁ," : N }Mlmgllen indiea, Iwnw. . 6,147
Kumc‘a.h, Tl;md « ¢ Gmolina arborea, Roxb. 52 | Manganose . I 185

um| -r, 1nd, . Ma; ‘Tam, .

mhi, Hind, . bu arbores, Roxh 4, IIG Mul:lg.a" l_‘w, . . }Mungﬂera indiea, Linn. 6, }g
umls, Beng. ngtonia ueutmlull, Gerin. |
frmainn. ™ :Fonctn o, o A e gl
Ku am, . " whtt, « Avicenma officinalis, Zun . .

ungl, Tam. . } Bosweliia errata, Roab 9, ‘39 [ Maniawga, Busm | Camlla integorrima, DC. . . 88

unya, C. P, & Hololltlen mtignfolia, Planch Mara, lhng.ma mdica, Imn . . 68,147

ura, Wall 57, Bl , Kurzu, Hiern. ..

Bombay 117, 144 man
Kurimutal, Kan, Ou geinia ﬂnlbng\oiden, Benth, 171, 116 Man, Tel. . Ficus bengalensis, Inn. . 61,115

urpa, Tel. Dertinglona soutargula, Garis. . 2 | Markwgmut tres | Someoarpus Avscardiom, Tinn. f. 138,

usam, Hind, . chleichera trijugs, It ula ™ o5, 120 147

ut, K;’-‘:lm t¢ . Saussures Lapps, Clar +  .143 | Mashwal. Kaun, . Chloroxylon Swietenis, DO, .+ 41

""" . Barringtonia mtmgn!a, Gartn. 28 l%::lt‘il l‘;‘.‘: . }'l‘mnmslu tomentosa, W, 4 4. 104,

yun bya, Burm. | Clhmul pp. . 160, 151 133

yem-ga, Burm. " nmml!!l, ww - 160, 151 | Maul, Bon, . Bagsla latifolia, Roxb . 24,124,125

yoing-nl ,, . » Gurul . 160, 151 uleari ﬁmd M, Bl

Saa DL vl 160, 361 | Maolsor ifind. + § Munusops Elengl, Zn. . .

Y . urubs, Hain . 160, 161 avinaHind,, . Mangifera indica, Lins. . 68,147
Kyot-u, Burm ., ,,  vimwalis, Wulld, . lw, 161 ay, Tel. N Echlelohehn hlmgu, wald . 92,128

logs . . . SDD. .. 150, 151 echi, Ass, romia parvifiors, Bosh, .
emb n. Bholmﬂl Javanica, Blume . 35
L hm 186
. Fistala, Linn.
g:ma-, Tndion . Caasls Flstala, o, 191, 1‘7 I'Mhms“" “Tam, }Bhohoﬂl Jlnmn, Dlm . . ’5
Lakuoh, Hind,
Laku-chamma Tel, | f"‘“""" Xakoochs, Zosh. . ” Fineralpritacts” o trondoms, Bish, 30,118, 136, 157




INDFX TO ENGLISH AND VERNACULAR NAMES. X
Piex. Paex,
oht, Hind. . Nerali, Tel. ., Holoptolea integrifohis, Planch, . 57
oluh, Hind. | Odina Wodior, Zos. 70,116, 133,17 | Nogra,'Hind . . Barmngtonis acutanguis, Garén. .
ohtu, Tel . utea, frondoss, Rogd, . . Nepal ocomts + . 148
ohwa, Matr. . linmhmolh Rogb, . . . 23| Neral, Kan,
0ina, Bombay Qdina Wodier, Bosb 70, 116, 192, 187 l\enll, Tel, Eugenia Jambolana, Lam. . 50
orada, Tam. . Boswellia serrata, Roxb . . 20| Nerlu, Kan. .
ormda, Jaunsar . Abies Pindrow, Spach. . mg ntn . | " Ptorocarpus Marsuprum, Rozb. 84, 137
orym, . .
or . e . Querous dilstata, Zuwdl ’ ﬂ"‘{é T .|} Caseia Fustula, L. . 34,131, 147
Motia ori 121 . . mlchoﬁ-jlvnmca, Bt--c . . 2
Moulmom vedur . Codrela Toona, Rozh, 37,135 | Nun, Ha d « Melia indica, Brand 7
owa, Hind, . . Bassia latifolia, Roxd. . 24, 124, 125 Nnmkullmb\, Tnm Stepheg;me psmfolu, Korll . 8
owen . Odins Woduer, Eosb 70, 118, 133, 137 rin, 23
owra 1 uodf 124 \:r hdsmbe 'l‘el }S h \tolia, Korth 08
loyen, Hind. . tophegyne parvifolis, Korth.
L }oam Wodier, Rosb. 70,116, 139, 137 x’g" k'dfcmp“ Tun P e w
ol , Kan. . 110l Al agenia Jam N8, L . .
ukalai, Tam, . § Mimusops Elengs, Zmn - 60 Nngmn, Kan Bl;gehoﬂuulmu Blume. . . %
ul ilavam, Tam . Bombax malabarieum, DC. 28
ulkottam, . Schleichera trijuga, Willd. . 92
ulsard, Hind . Mimusops Eleng L»m GD o
ulu, Tel Erythiina suberosa,
unda dhup, Kan, Vateria indics, Lum 107, 128, m, 138 Oak, Bun. Quercus immu Roeb . . 8
uni, Tam Eryf ta:ina unbur&? oxh 2 s Od TMW' dilatata, Londl. . . 87
uny grase o + Saccharum arundinaceum, Rete 7 n. ‘am
T eus bengalensia Lo 51, 11 : }oamn\odm. Rosb. 70,118, 133, 137
utirar, Tam. . Chloroxylon Swistenis, D U:l, arnr'glzr . “ 1223
uttala, Kan + Butea frondosa, Roxh. uo, 115,135 137 w Cama ., 144
thi, Kan . ‘orminalia tomentoss, # ¢ 4 » Ctnmamon . 124
uttugal Kan, Butea frondosa, Rosd 80 llﬁ. 155 137 Cochen . 131
yaukohaw, bBurm. 1» Deodar tur. 12
Myauklaung, u. 1 grasses . 120
uem, Artocarpus Lakoocha, Rosb 23! ,, Gurjan . N 140
Myauklék, Burm, . w In . 10
Myaukserk ,, . Holoptelea integnifolia, Planch. . &7 | ,, Lemon . 121
WMyraboloms ” 13| % Matabor 11
” Bolerso 184 | ,, Suwdalwood 123
”» Chebulro 83, alnud . . 128
" Emblro 134 1 s 125
Osl, teak tar . 122
Osls, Graes 120
N »  Perfum . {g
” .
abe, Burm, . . Odina Wodier, Rosb 116 132, 137 | Olagamaram, Tam . Bombax malabaricum, DO. 28, 115,
aga, Tam. + Eugenia Jambolana, 80 17,128
aga kosara, Tel . Mesua ferrea, L. 88 | Oleg-resins 40
Tam . Bugenia Jnmbohnn, Lan . 50| Oodlu, Kan, Bassia latifolis Roxb . 24,124,126
pigo, Kan, Mesus ferrea, Lu . 88| Ornatto dye . 135
m’l‘al‘ . ugenqunimlana. Lam. 50 | Othales, Tam . Acacia Catochu, Wuid. 13,128
:‘ z:""h' oK. . }](u\m ferrea, 7unm. . .88
. P Korth . 8
:lm'r"x.r';. © | Engon Jambohm, Lam, , . B0 P
aka, Tam, + Mesua fem;, . 83 Pnclninnnpa_ Tol.  Adina cordifolis, Hook f. .13
Nakka-renu, Tel. -nmm‘m . B P Burm. Pterocarpus dalborgiordss, Rosb, . 81
al, C. P, ,, . Holoptelea mtegnfohl, Ptnuch. . B (Andanun}.
alla maddi, Tel.  Termmalia tomentoss, W’ &4 104,132 | Padauk, arm, ,»  macrocsrpus, Kurs. . 83
MEREE . RSERIT T W) G,
, Tel. + Liog] num, 147 . B
amai, 1am. . Anotelnul Tatitolia, Woil, .16 } Mimwsops Elengs, Zimn. - %
amli, Tol . Holoptelea intogrifolis, sz». L& r-g.m, Hind s Beng Bombax malsbanicum, DC. . 28, 118,
s, Tam. .. Anogeissua latifolia, Wall L - Veton tod 128, ‘z 18
ana, Mar. . . n1, Kan. . » Vatena ing Icl. " J
Nend, Kan 1 I"!‘“:'mb':]’:““:i‘“- wa. :; Pala, Tam ol " Holamhona niidamenteris; ol - 51
anodu, + . Eugenia Jambolana, Zunn, . a8, 8. . tea frondoss, Rowb. 80, 115, ,” 187
angal, Tam. . . Palavai, Tam, . , j utesfrondoss, %oxso. 30, 3
lnnl' v .. §Mesusferres, Lun. ... 68 Py, | .. 185
arala, Kan, . + Eugenia Jambolana, Lsun. . 50| 4 Palmyra. _ Borassus flabellifer, Lwnn. . 118
arsyepi, Tel, . . Hardwiokia binata, zzub. . 54,114 Sago . Caryota urens, Lsmn. 112
aredu, el . . Bagomsa Jambolana, L "ol 5 Ta?l.goe " Corypha ambrao wilom, Lim. | 188
arept, Tel, ., Hardwickia binata, Rozb, . B4, 114 i W o . Phaenix sylvestris, Bosh, .o
o w ngara, Hind, .
o .. yEugenia Jambolana, Zisn. | Pangra ~ ,, . . {Erythrioa subeross, Rowb. . . 50
asut, BinfL + . Erythrina subeross, Rozb. 50 irs .
avn]:l Tel. . , Holopteles integnfola, Planch. 87 n nd' . Bischofia javanica, Blume, . . 26
vre’ TA - i Bugenia Jambolans, Zom . . 50| paren MM - - dnqioptelen intagnitolia, Planch, . 67
ooli, Kab. . . Bischofia javanica, Blums. . . 25| Parangi ol . . Boswollin serrts, Rosb, . 29,188
Neem, Hind. . . Mels ndica, Bnudu . 87 | Para . 141
Tel. . Gmehna arbores, B . 53 | Parasn, Tam. . . Butes frondoss, Rouh 30, lls, xw‘w
lla-mad .hmlwutomonm W & 104,132 | Parutts, Tam, . . Bombax malabavicum, DO. 28, 115,
Nellatums, ,; , Acacts arabics, Wslld. ll, lﬂ 184 117,128
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Paax,
« Adioa cordifolia, Hook.f . . 13
« Licuala peltata, Row .
« Butes frondosn, Buh 30, 116, 135, 138
. Behlelehora triugs, B lid 93, 126
« Ficus bongalensis, Lun .
M } Pterocarpus Marsupium, Roxb. 84, 115
Artocarpus mwgn{ohn, Iinn f. 22,147
"ckuhnkhl Taan, Lngemmmh parviflora, Ros: . 65
Pe-karaka1 nalia paniculata, W, 4‘ A 108
elah, Tam Arwenmus mw;nloli y Lannt, f 23
Pepper . 6
. Long . P.pcr longum, Zsnn . 148
k ey, Tam. guls, Gartn . 23
otbon s\ } Mina cordifolia, ook 1
Dhalani, 1y * { Eugenis Jambolana, Zun . 5
lsa rewia tiliwfoha, Vah! . . B3
ugenia Jambolana, Ixan . . 60
harsa, Hu . Gréwia tiliefohs, Vbl .8
Phaunda ,, Eugenia Jambolana, Linn 6(]
Pigsal, Hind, . Pterocarpus Mnrsupl\lm, Roxb
. Beng. . Terminulin tomentoss, & A. 104, u_
|l‘n‘ 'l'nmj -rtomnnmmwxnl‘o]m, Iu:; S, M7
‘am.
Pine, Blua Tinug uwl-«a " al/ . , 136, m
una, Long-needled mus longifola, Roxh. . 77, 136, 130
pinckai, Kan, . Calophyllum !nuphylhlm P 8]
Ptm-wnm }J
122
l'mey mmm, Tam  Vateria ndica, Jonn, 107, 128, 136, 138
Dstiey ressn
» tallow
tree Vaterin indiea, Ly 107, 128, 136, ]38
l’l‘ule'knlwo‘ Burm. Casuanina cqnsetifoln, Forst .8
Pinlekanazo Leritiera minor, Zom b

Pinna, Kan ”
"innay, Tam. .
"laﬁtum ﬂbrl

'omn. 'l'el
-sa, Bunn,
Cn, .

-"ommnu\nm, Tam

h ol

Pongu, Tam, .
Ponna, Tel
Ponnai marank,
‘am

Ponnyet, Burm.
P00, Tam. .

’oo lamaram, Tam,
oolan, Tam.

* SCnl(-p'hy]lnm Inophyllum, Zenn. a
« Musa spp . . . 13
1123
Mimusops Elengt, Linn 89
Rischafia javanica, Blume, .2
Basu latifolin, Roxh . 24,124,125
rela Toons, Roxh 37
+ Bombax malabaricum, DC 28, 115,
17, 128

Ly .
. " tomentosum, Wight. . 81
Inophyllum, Lunn. .81
1, Alblzzia odoratisxina, Benth 16
Calophyllam luophy]lum Lum. 31
. Schlachera tnyugs, # ol 126
Careya arborea, 18

oa:b 34,
Schleichera lnjngn, W;lhl. . 92,126
&4 108

Toota tamm ,,
Porasan, Tam, .

orasn  ,, .
Products, Animal
“ Edrble

" Msneral

u, Tam.. .
Puin. Tam. .

Pulachy, Tam, .
Pul.gudm Tel.
Puahbags,
Pulsaram,

Calophyllwin tomentosum, Wght 31

. Careya arbores, Rox]
l!lltcu frondosw, Rotb 380, 115, 135 137
Chloroxylon Swietenta, oc .
. 15!
147

166
82, 126

. Bchleichera trijuga, Willd

< Bombax malabaricum, DC 28, 115, III'ZO'
. Schlelchera trijugn, Willd 92, 126

. SMY egyne parvifolia, Korth . 8
. Albizzia odoratissims, Benth . 16
Schleichera tnyugs, Walld. . 92,120

. Tcrmlnnlll pllucuhm, W. 4 4. 103

. s-Roginw, Rete, . 63

. Lnlop wlnm Inoph 1am, Lo, Y

70

.C:Ioph‘y]lum inopnymm,xm. .8
oxd, .

« Chloroxylon Eme(enu, pe. . .4

Paez.
ueka, Tel, . . Schieichers trjugs, Willd. . 92,126
ath, ile'rg. © Calamus latifolius, Rosb, . 160, 161
vam, ‘Lom,
avandr , . }Sohlewlwm tryuga, Willd, . 92,128
uva, Tam.
et damm-r o 139
o ii'f'}a' Wurm, . Holopteles mtognifofis, Planch, . 67
o, urm. .
o, hamn, * } Xoh dolabriformis, Benth. . . 107
'yinma, Burm, . Lagerstroma Flok-Rogive, Retz. . 62
ymymny, Burm, . ¥icus bengalensis, Lunn. . 81, 115
Q
Qusnwe . . . . 4
R
Rau, Jaunsar . Picea Morinda, Lunk .
Raila,C P . Casgia Fistula, L-nn i 34 31 147
Ram, Hombay * Soymda fobrifuga, ddr. Juss.
Rajpores . crmmnlln Chebula, Rs{z (Mymbu' m
Rnll_da chandan, Ptemnvpus swutalinus, Lm f. . 86
Rama Kautha, Bom- Acacia arabiea, Wlid, . 11,129,134
Ramte fibre . . Behmerla nives, Hook § Arn. . 116
im'pﬁrl‘ Ko 4 Mynshia malabora, Lomb 147
ng- an . llolomlu integrifolia, Plonch. 57
Rataj nnapu, Teel Stephegyne parvifolia, Korth . 98
Ravubiyr, Kav. . Holoptelea mtogrifolia, Planck, . 67
e Sanders + Pterocarpus smm\lmus, Lonn. f. 88
Red-woed, Andama an bergioides, Roxb. 81
" Tndsan Eoylmda I«.lm[ugu, Adr, Juss .97
Reeds B 2
RoTdl - ") Cama Fustule, Zum. 84,131, 147
enge, Kan, . » Mimusops Elongi, Lina. . . . 80
Reswn, Peney 138
1w  Rock . " 139
Resims . 138
Renns from brood 138
Leaved apeces
Restus, Gum . . 138
ZReswns, Oleo . 140
. other thar 130
Pine rnm
Reswya, P, 180
Rcyln Ta]. + . Casula Fistula, Lm-. . 34,181,147
Rhubar] + Rbeum Emodi, . . )
Rimd, Andnnmm . Hoyeaodomt R A . . b8
Ruuni horea robusta, Gartn S 93
Rtha n . gmdns emargmatus, Vahl. 16
Roatnll[n, Tel, " Schlewhern trignga, Wild, . 92,128
Ass. Admas cordifolis, Hook. f . .13

oghu,
Rohan, Hind, Bom-
bay, }Soymldl febnfuga, Adr. Juse. . 07
%ohmn, Bong.
ge .

. . 142
. 136
Raon, adcbld . . 147
Rosewood, Indsan  Dalbergia latifolia, Rosh. 43
Rotha orl-grass . ‘ymbopogon Mll’hm Stap. f . 120
Rosm . 139
»n  Amervan . 138
 In 189
Rowanra, Hind.  , Erythrina subeross, Roxb, . ., 50
Rubber . . 141
»w  Castillos . . 141
» Cere . .. 141
v+ Para . 41
Ruchhi, Beng. . Calamus Jatifolius, Rosh. . 160,151
Rudra gampa, Tel. . Adinn cordifoln, Hook. L0B
Rudrakeha, Tel, . Sh{gnnnc reliols, Korh. | 98
Eungra Hind., . Erythrina suberosa, Rosk. , . 60
Ryan, Guz, | mmuwpl olengt, L. , . .
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Paax,
8
Sabai grags . . lschwmum angustifolium, Hack 17
Sadachi, Tam, + Grewia mm ola, I
Sadra, Berar . . Te 4. 104,133
', Mar, + Tectona xmndlu Lsnn f . 100
Sagada, Kan, triuga, Welld. . 93,126
Sagavan tega, ‘ectona gmmlm, Lunn. . . 1o
1]uga, 27 .02
. }c-ryon urens, Lsnn, . . L2
. Corypha umbraculifera, Zwn, 155
s.g":f““'"xm: Tectona grandis, L. fo . 100
Sagwani ,, . .
Sahm, Ase . . Artocarpus Chaplsuba, Roxb. . o
Saigun, Hind Tectona grandis, Lus f. 100
Saum Hind .+ Yoperminala tomentosa, W. § 4. 104,
Sakher, ;, . . X
Sakhu ,, . }Slmrcu robusts, Gartn f. 93,128,133
Sal, Hind, Tel. .
al ulte . 128
da 138
Sah . Bhorea robusta, Gartn S 93,128,133
g:::‘r, ﬁ:‘;g BE_"g Boswollia sorrata, Bosb . »
la-unyal, Tam, Albizzia Lebbok, Benth, . 14
Saler, Hind,
" Boswelha sorrata, Rosh, 20

SAIF‘ "
Saluva, Tel.

} 8horea robusta, Gartn. f. 93, 128, 133

Salws, Hind, .
Sam, Ase . Artocarpus Chaplasha, Roxb. 21
Sambrani, Tam. . Boswellia serrata, Kowb, 20,158
Samundar, Bangh v 2
phul
Hind. Gertn, 23
Sanaflar, Hind .
Sondul, nd -+ { Suntalum albuw, Lin 80
+ Ougeinia dalbergtoides, Benth, . 71,116
n vengai, Pterocarpus santalinus, Linn f. 86
Sandra, Tel. . . Acacis Catochu, Welld . . 13,128
Sannaipps, Tel. . Bagsia latifolia, Roxb. , 124, 125
jannan, Hind . Ougemua dalbergiodes, Benth, 71,116
b’::{;{:-_g‘_“,"‘;m‘ | Sontalum album, Zwm, . . 8
8 l;lhanl vvmbu, Cedrela Toona, Roxb. ., . .37
2,
Sara, Pany: . Baccharum procerum, Roxb.
Snrlkonllll 'llm. . Cassia Fistula, Linn l!l 147
Tel.  Caauaring equisetitolis, Forsé
blni é Pl . Bhorea robusta, Gertn. f. 03,128, }ﬁ
Sarsaparsila
:' :—l:oad . © Chloroxylon Swietenia, DC. 41
jearl, Ken. .. } Bombax malabarieum, De. 2
Sevren 'pm . . Pandanus spp. S
Seed druge . . 144
eeds, Bamboo . us
» gr’au - }%
Sa lpll chnndnnlm, Pterocarpus santalinus, Imn f. 86
Stln. Hmd . Terminalia tomentoss, W, & 4. 104, 132
g:h" ” * Lagerstromia parviflors, Rozb. . 65
s"‘ °°” " T‘;‘ Alblzzia odoratissima, Benth, . 18
Se]nymuurl. an,
8em, Tam. «  « Boymida febrifuga, ddr. Juss. . 7
Sem}. Pong: + - }Bombaxinsigue, Well. . . ¥
Bemu mud Beng
Semur  ,, }Bombn malsbaricam, DC. . # 5 111258
Seniga, Tel. . . Lagerstromia parvifiors, Roxb. . 06
Berva, Tel. . . Casuarina equisetifolia, Forst, . %

Paex.
Sewan, Hind . Gmelina arborea, Roxl PR
8ha, Burm. . Acacia Osteohu, W-IM 13, L
Shal, Beng. Bhorea robusta, Gartn. f 98, 128, 133
Shargads, Kan . Schloichera :ru’ug., Wid, o,
Shoakoy Madras Acacia concinna, l
8hem, Tam Soymida febrl(ugl Adr. J
hembal, | ind., Hombax malabasicum, DC: 36, 15, m.
DR
Shemmaram, Tam , Soymida (ebﬂfugl, Adr. Ju 97
Shengutan, . Diospyros Ebenu 6
Shen mn\}.i’fcc} " Rnogetams motona, Wl 18
ewan, Hin
Shewnoy, Kan. : }Gmalinu arborea, Roxb, o e 3
Shigakat ,, Acacla conmnm, DC'
Shimarra, U P, Casma Fistula, I
Shimts, Kan . Odina Wodior, Rosh 30, ne iy uw
Shinduga, Tel. . Albizzia odoatlwmn, Benth. .
Shigham, Hind. . Dalbergia Sisso0, Rozb. .
Bhvam, Kan. Gmelina nrboru, Roxb. . 52
Shombu, Tam Sa;mmnxehmug-, Adr Juu . g{
an. N
Sida, Hind, Beng, . Lngermomln parviflora, .Rozb . 66
Suik cocoons 164
Stik trec " Bombox malabaricum, DC. 28, 116, 11‘278'
Stlver fir . {Ablel Plndraw, Si::':l‘ : g
Sun, U P * Castia i‘lltull, Lum. 84,131, 147
gf::ll llg:d' : § Bombax malabaricum, DC. 28, 115, l’lz’,

Suai, Hiod,
%xnu Hmd.
an
Bm-klrrl, Tel
Birkone, Tam

« Albizzla Lobbek, Benth, . . .
odoratissima, Benth .

" Caloy phyllum tomentosum, Wight, .
Anogoissus latifolia, Wall. . )
34,131, 147

14
16
81

. Cassia Fistuls, Lunn.

SinyHind .+ 4 Ao Lobbek, Benth, "
1118 kala, Hind " odoratissims, Benth. .18
irsha, Beng, . . » Lebbek, Benth . 14
1181, ’ll‘el " odoratissina, Benth < 18

e Ml . %‘Alhuz'u Lebbek, Benth. . . 14

8iru-} nlnypoo, am, Meaia ferrea, Zanm, . . 68

Staal fibre 12

Sisali Kam, . Dalbergia latifolia, Roxb. . . o

Sisam, Guz .

Sissat, Hiud, " 8lssco, Roxh. « . . 46
hssa, Tel , Hu d,
1su; Guz. . Dalbergla latifolis, Roxb . e 43

Suhalsvagas, Tam | Albizzia odoratissima, Benth, . . 18
ital, Beng. . Dalbergia latifolia, Bosb, .8
kv A 154
oapnuts . . ﬁ

2

Solomaninm, Tam . Albuzzia odoratissima, Benth, . . 16

Somadanam, Tam.
omi, Tel Km )Soymldl febrifugs, ddr, Juss. . 97
onmh, Kan

Te]
owr, Hind., Deng. Bombax malabaricum, DC. 28,115,117,

onaru, Asl N . Cassia Fistula, Lian 34, 181 1w
8

ow koo, + Casuarina equlletllolh. Forst.

oylmdn ‘Lel . Soymida febrifuga, 4: uss. . 97

£ aar—mu + Andropogon ennwnn-, mn. . n’.‘ i::
ipnm, Himalayan Piees l{orlndl,lmt . PR L 1

Srigandam, am., Santalum album, Zssw, . . 89

Tam. . Wight. . 31

tem drugs . .

Stomes . . l
uaini, Kan. . Soymdn lehn(un. Adr, Juss.. .9
uket, Guz, album, .
ultava ehxmpl, c-lvphyllnm lnophyllum Luu .8
Hind., Beng.

Somb, aa. } Soymids tebrifogs, ddr Juss. . 97

el '
o3 }Cassla Fistula, Zown. . 34,181,147
} Cassia Fistul, Zinn. . 84,181,147
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Pies,

Bunder, Beng. - } foritiora ronor, Rosh, . o

Burgs flowers . .

Surhom, Kan, « Calophyllum tomenwunm, WugM . .‘u

8arll, Tam, « Mesua ferrea, Zinn

recds Phragmites ? 120

Surugy, Tel. ., Casuarina equ! lmlolln. Fmt

Suvarnam, Tol 'assia Fistu) . 34, 3! 107

Swami mara, Kan, . Soymida labnfugl, Ady, Juss.

T

‘Tubasl, Kan. . Holoptelea ntegntolis, Planch. . 67 |

Tadasals, Kan, (

Tadda, Tel, Grewia tillimlolis, Vobl, . . 58
'addasu, Kan

Tagumuda, Tel. . Gmehm arborea, Roxb . . 02

Tai, Tam + Diogpyros Ebenum, Ko ! . 4%

Tairsi, Tol. . Holoptelea mtegrl(olm, lanch, 57

Tallow tres, Chinase” Sapium sebiferum, 2
" Pm_y Vaterta indica, Imr 107 188, wa,

'y Melia indica, Brand: .

‘aman, Mur . « Lagerstronua ¥los Hegmm . H
‘ambra. Naygesar . B 136
‘amrog, Guz . Diospyros Melanoxylon, Rosb. . 47

Tan darks . 120

n Jfrwts 132
o leaves 132
'ans. . . 120

Tanach, Guz, . . Dalbergia Bisgoo, Roxh. 45

Tangedu, Tel. « Xylia dolabriformis, Benth . 107

Tantia, Huod. . . Albizala Lebbek, Bonth -t
‘apagi, Kan., Tam.,

}Holomln ntegnfols, Planeh, 57

Tapsi, Kan yTel.

Tar, O '] 128
» Kail N 122
» Teak 123

Tar oil, Deodar 122
» » teak . 1298

Tara, Kan . Acacia Catochu, Wil « . 12,133

Taruke, Tel o india, Bromds .. @

Tarwar, Hind i culata, L 131

Taukkyan, Burm, Termmulm zamnbou, W44 lgi

Tmngpen\me, Burm  Artocarpus Chaplasha, Rozb 21

Tavisl, Holapt:sm integrifolia, Planch. b7

’l‘awdnm-, U. Burm. Cedrela Toona, %2 , 186

Tea. + Tectona gr-ndfl Lm« - . 100
. tar . 122

Teakah, Burm . meyml Kurzit, Hiern. 4

Toga, Kan,

Togins, Kan. . }chtona grandis, Linn f. 100

}I"o u, Kan .

r:\:,‘h’:.ulluml ) } Btephegyne parvifohn, Xorth, 8

:l‘uk, Tam N

,{gm;r Lan. . Toctona grandus, Lin. £, . . 100

Tolla molku Tl Ougema dnlbngwldu. Besth 71,115

Tells umn, el 5 Cate sid .12,

;!llﬂ. . Albu.m odontlmms, Benth. . . 18

r:%mhmmnh.' }n.mpm- Melasosylon, Rozh. . 41

Ebenum, Kemg . . 46
‘etura, #ang lbi.wn odoratissima, Bet) . 18

L' ;:., ll(;:r. . Ougmnu dalbergioides, Benth, . 71,116
sbyebya, Burm, | § Eugenia Jambolans, Zam. . . 50
hadas, Kan. .

1, Tam, .
adasil .
[hadasu  ,, . . >Grewia tilimfolis, Vahl, 83, 116, 147
sdda, Tel. .
ad Kan, )
1ntng’tl!|nrm. « Calamus erectus, Roxd. ., . 150

Thar:, Tol, + '}emmmmxu VoM. 53,118, 147

Thayet, Barm. . lnn ifers indios, Zins. .. 88

Tuoschi, Tams. * . Growia elolle, Fant, . 55, 115,107
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Thevatharam, Tam. Cedrels Toons, Rosb. . . 387,138
Tl;;l:buw <tamaka, Melia indles, Bmudu . BN 4
hingan, Burm. opea odorata, Rozb ., &8
\kado, Burm c».lmx. Toona; Rozh | #,15
utkya, Burm . Diospyros Kurzu, Hurs, . .
ntmagyy, Burm. . Albizzia odotamnlmn, Benth, .18
hitmin, B“"" Pod nernfola, Don. (]
utpya, U Burm * Albiszia odoratisaima, Benth . . 16
hiter, Burm Melanorrhea usitats, Wall, . . m
w o . .
) varmeb 161
' odtg:m, Kan. . Dalbergia latifolia, Rnb . 3
ond1, Tam 1uchofia Javanies, 25
orn, Kan . Butea frondosa, Rowb :!0 15, \86, 137
'am. . Dalbergua latifolia, Roxh
ula, Bong . Bombax insigne, Wl 27
umbri, Ksn, . Diospyros Melanoxylon, Rosb, 47
unger, U P . Taxus baccata, Zoum. . %
langa, U P %uenuu dilatata, Lwdl, . 87
llyn-guut;;\.) Beng rpus turbinatus, Gﬂﬂn I g
immurn, Tcl,
msha, U P Quen-ul dilatata, Lwndl . 87
oty Hind. - Ougelnia dalborgiondes, Benth 71, 115
Casuatina equ: xuotlfnlm, Forst 36
Tinyo, Burma )%Tlms bacent, 2 . .
Tirawa, Kan, ylia do]abnlnrmla. Bonth, . .07
Tirman, Tl . Anogeissus Iatifolia, Wall . .18
Tirpu, Kan
Tirakonta, Tam, 84,131, 147
1rupa, Kan Hopea pnrvmom, Ihdd . . 60
::::"'KK‘;“ . {Xyhs dolabriformis, Benth, . . 107
Todagatti, Tam. Dn]bergln latsfolia, Rmb. . 43
‘oon, Hind. . Cedrela Toous, Koxh, . 87,13
Travamcore 121
grass-ol, DI Ebe - “
0spyros Ebenuwm, Ken
Tuki, Tel, 220 olan: oéhn'
Tuma, Tel 08018 lubml, Whilld, ll 1!9 ]M
umby, Tam, - Diospyros Ebenum, Kooni;
‘umida, Tel l:mlpyms Molanoxylon, Rozb. . 'ﬂ
umiki, Tel. Diogpyros Elunnm, Koent
wmma, Tel. lon,
un, Hind, BcIlz. Aeacis nrnlmx, W«.lﬁ. u, 129, m
‘am.
undy Kan. Beng }c«am. Toona, Rowb 7,19
otk 2o, als dalbesgiocios Do 71, 118
unw), Hind, Onen orgiodes, Ben
w1 c'riz', Willd, C\ug'cnmn aromatica, Salieh . . 47
Lurpentine .
Tuti, Kan. . Bombn mulabaricum, DC. 28,115, lll;é
U
b Tam. e+ 1 Odina Wodior, Roeb, 70, 116, 183, 187
1v1, Kan, . + Terminaha paniculata, B.4 4. . 108
aa Tame L Grown tlistoli, Vohl, 83, 136, 147
Tan A:' : Bischofia Javanics, Blume. . . 26
san, Beng, . + Terminalia tomentosa, W, ¢ 4. 104,
Uthi, Tem . Odina Wodier, Roxb. . 70,116, 132, 187
v
Vada mlm!hu, 'l‘nm. ‘l‘ermmlu g-nlouhu W.&A . 100
Vaghs, T .
Vaimal '1‘ m. Uh!oroxy)on nmmm.,
anlty. * Xungiliam, Vatons ‘ndica, Line - 107, 128, 136, 138
Vnukhl 'hm. « Growis tilefols, Vabl, . . . “
vm-henuk Kan. . Lagorsiiomin Flow Hegion Bets, | o
Ve .’hm, . Anmmu latifolis, Waldk. . . 16
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YVelayil, Tam, . . Holoptelea integnfolia, Plaul. . &7 | Wond, Tam. . . Boymida febrifugs, Adr. Juss . 4
Vellaikongu, Tam. . Hopea parviflora, Bedd . 60 | Wonta, Kan. . . Artocarpus mehu, Rosb . . &
Yollau giliyam, Boswellis serrata, Rosh, . 2,188 | Wooddyes . 134
Ve, T Waondmaram, Tan, Sopuida ebritegs, 4dr Js K
ellainagai, Tam. oon -maram, nm. i i r Juss
Vellsnummal, Tsm. . }Anogemu;hmolla, Wall + 18] Wude, Tam, ins Wodior, Rosb . 70, 116, 182, lﬂ'l
Velloi  Kuntrikam, Vaterts (ndiea, Ly 107, 128, 18§, 138 Wama, Kan . Calophyllum Inophyllum, Lswn . 81
Ve!n:gm, Tam. Anogewssus latifolia, Wall. . . 18
Velnmm't Tel. « Xylia dolabriformis, Benth, 107
g:g::: am. . }lelinndlca, Brandss . .o Y
Venm, 'l‘am Pterocarpus Marsupium, Rosd . 84 | Yamane, Burm. . Gmelina arbores, Bosh, . . . 5
., T I 4 A 103 | Yamata ,, Calamus latifolius, Rogh 150, 151
Vnntnlu, Kan + Lagerstroma parviflors, Rosb, + 66| Yapa, Tel Hardwickia binata, Rosh. . 64,114
el . . " L {l(eha indica, Brandse . .0
3::::? Tam . " lanceolata, Wall. ¢* | Yeanga, Tel. . Pterocarpus Marsupium, Rosh. . 81
Venzekn 'l‘el Tam, Lagerstromia lanccolata, Wall, . 64 ﬂgiyOIl, Burm. . Calamus grandis, Kurz .1
Veps, T Melia indica, Brandw, . 67 | Yollama, Tel, . Anogeissus latifolis, Wall. . . u
Ve) aiu mndungx a, Yemane, Burm. melina arbores,
Holarrhena antidysentorica, Wl 7, | Yenmmars, Kan, luptenwnrpus turbmam, Gertn, f 40
vq.n Tam, . . 117, 1 epa, Tel. . Melia indica, Br:

( m, Tam, . Mol indica, Brandss - 07 epi, Tel Hardwiokia binata, Ilub M m
Vilva- pnlhl’l Tam . Mimusops elengs, Linn oppa, Tel . Bassia latifols, Rogd 24, 128
Vodolsi, Tam, . Acacia Catechu, Willd_. 13, xzs Yo-pyihun, Burm. * Lagorstromua Flos-Bogunw, Rtz . 63
Vonte mara, Kan.  Artocarpus Lakoocha, Roeb, ? "93 | Yerjuchinta, Tel.  Albizzia odoratissima, Benth. .18

Yem chandanam, Pterocarpus santalinus, Linn f. . 88
emgudﬁel + Dalbergua latifolis, Rosb. .48
w 3 thu K . 8tephegyne parvifolin, Korth., . 98
ethuga, Kan..
Wad, Mar, Fim bengal»nm .. BLIG Nf ’ }Adm‘ cordifols, Hook.f. .. 13
Walnut uglans 1618, Linn 61, 128, 147 Yoo . . Taxuxbaccats, Lism. . . . 9

v Bast India Al inzia Lebbek Benth, . . 14 | Yiryaps, Tel. . © Albizzis Lebbok, Benth, . . . 14
Wara-gogu, Tel. . Lagerstromia Floa-itegmm, Rete 82
Wmhul ah. . Artocarpus Imkono 8, Rosh 23

Was 188
Tl dores ™. ranus P 1 z

sid ¢l ranus Padus, Lisn . .8

w dofepalm . Phonix sylvestrs, Rocb " 113 | Zaungbald, U, Burm. Lagerstromia parvifiors, Boob, . 88

.. turmerie . . Curcuma aromatics, Selssb, 147 | Zebra-wood, Andaman Diospyros Kursil, Hierw. . .
Wodier, Tam, . . Odina Wodler, Rosb. 70, 116, 132, 187 | Zolim-Burks, Tam. . Schlefchers trlyg, Wiid, . 93,12
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