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PREFACE

It has been planned to bring out the “Indian Woods" in six volumes, each
dealing with about 260-300 species. The aim of the book is to give all up-to-
date imformation on the secondary xylem or wood of the tree species that grow
in the Indian sub-continent and which are represented in the Indian wood
collection of the Forest Resenrch Institute. Besides wood, the habit and the
distribution of the species have also been given in brief. Under the description
of the wood we have included the general properties such as colour, hardness,
weight, grain and texture, and the anatomical structure as seen with the naked
eve or with the help of » hand lens. The anstomical structure visible on the
end surface has been described in detail as this is known to be the most useful
in identifieation. The longitudinal surfaces have been ntilized only when they
show some features of diagnostic importance. In order to include the structural
variations that a wood is likely to produce, all the samples belonging to a species
in the Indian collection have been carefully studied. Where only a single
specimen is available, we have tried to overcome this deficiency by studying
the wood samples in our foreign collection. These detailed descriptions should
be helpful firstly, to people who want to identify an unknown piece of wood,
and secondly, to those who wish to make an approximate estimation of the
working qualities of the timbers for which no such data are at present available.
In addition, we have also included information on strength, sessoning, natural
durability, insect attack, preservative treatment, working qualities, supplies
and uses, that has been collected by the various research branches at Dehra
Dun. Tt is hoped that all these anstomical data and other information will
be useful to forest officers to enable them to sell many more timber species than
they do now, and thus increase the revenus. No less useful should this book
be to industrialists, who are keen to use the most suitable timbers for their
specifio purposes and pay the least for them. In addition, it is believed that
hotanists, whether engaged in fundamental research or applied research, will
find in this book much that will be of intersst to them.

The **Flora of British India" by Hooker was the first attempt at giving, in
& comprehonsive manner, the vegetation of this sub-continent. Hooker's
remark that ‘‘there ia no quarter of the globe so rich in plantsa™ somehow
produced s general impression that the timber resources of the country were
also enormous. (iamhle made & rough estimation and put the mumber of
woody spocies at 5,000 and tree species at roughly 2,500, Brandis in his
“Indian Trees™ has described 4,400 species of which 2,514 sre trees. However,
at present only about 1,800 species nre represented in the wood eollection of
the Forest Ressarch Institute and only these are being described here.

Tt was Brandis, the first Inspector-General of Forests, who realized the
importance of the anstomical study of woods and initisted research on the
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subject. The result of this was the publication of the famous book ** A Manual
of Indian Timbers™ by Gamble in 1881. A second edition was brought out
in 1002, which was reprinted in 1022 with some corrections and additions.
In this edition he gave macroscopio descriptions of 1,450 species, Strength
and other data were also included where available. This was the first soientific
treatment of tropical timbers and sttracted considerable attention not only at
home but also from abroad. Then in 1909 Troup's * Indian Woods and their
usea’ was published giving all available information on the uses of Indian
timbers. In 1932 “Commercial Timbers of India” by Pearson and Brown was
published. This book which is in two volumes deals with only 320 species.
Descriptions of timber are given in much detail, particularly the anatomical
structure that is visible under the microscope. Information availabls at that
time on strength, seasoning properties, behaviour to preservative trestment,
and working qualities has also been meluded in this book. The "Common
Commercial timbers of India and their uses” by Trotter was also published
shout this time. This book gives no anatomical dats but deals with all other
properties and uses. The mumber of species included in the revised edition
published in 1944 is 120, although strength figures have been given for 180
species. Of these four publications, the first two have been out of print for
some years now. The third is available for sale but its use is very much
restrioted. Since its publication, considerable additional information has
accumulated as a result of research work carried out at the Forest Ressarch
Institute, Dehra Dun. Furthermore, during World War II, when India was
cut off from outside world, some common commercial timbers ware trisd for
new uses and many unknown timbers were put into use for the first time. All
these expariments supplied important additions| data on the properties and uses
of many more timbers. Some of thess data have no doubt been incorporated
in & number of Records, Bulletins and Leaflets issued from time to time by
the Institute and also to some extent in Trotter’s book. Howavaer, it has not
boen possible to publish all the availsble information, on » majority of the
species. For instance, while sending anthentic samples for Gamble's Collection,
State Forest Departments have been good enough to supply detailed particulars,
such s total height, height of dlear bols, diameter at breast height, ote., of the
trees from which the wood samples were taken. Further, when the logs or
boits reached Dehra Dun, it was possible to colloct valusble information on
sapwood, heartwood, appearance and thickness of the bark, ote., before con-
version. In this way data from about 3,000 trees have gradually accumulated
during the course of last 30 years. Information on number of species s0 far
not desoribed has also bean collected in another way, Daring the course of
routine and advisory work on behalf of the timber trade, industries and varions
Government Departments, including Defence, Railways, eto., the Wood
Anstomy Branch had occasion to examine and collect useful data from thou-
sands of wood samples including species proviously little known or even
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unknown. With all this tnpublished data on hand the necessity of having a
reference book, in which information on all woody species is available under cne
cover, has been felt for a long time. Now with the plans for sconomic develop-
ment of the conntry, it has become all the more necessary to make available to
trade, industry and the State Forest departments, the latest information on the
timber wealth of the country. This task being an enormous one and beyond
the capacity of the normal staff of the Wood Anatomy Eranch of the Forest
Research Institute, the Planning Commission has sanctioned special staff and
funds, which have made the preparation and publication of this book possible.

The hasis of this reference book is mainly Gamble’s callection of woods.
When Gamble retired from the Indisn Forest Service in 1899, he left behind
at Dehra Dun, s large number of specimens as » memorial to his patient,
persevering and indefatigable work on wood anstomy. When the senior author
joined the Forest Research Institute in 1927, he found these specimens in a
good condition. However, in course of daily reference to this collvetion, it was
soon bronght home that some of the specimens were not correctly named nor
did they belong to the families in which they had been placed. A thorough
oheck of each and every specimen was then made. The result showed that
guite a lsrge number were wrong or of doubtful authenticity. Since simul-
taneous maintenance of herbarium specimens and wood samples was not
the practice at that time, there was no other altornative but to destroy them.
During the last 30 years, it was possible to add to the Gamble’s Collection
some 3,000 new specimens. All these are backed by herbarium material. In
addition, the Foreign Collection at Dehra Dun has also been of considerable
value in the writing up of this book. This collection was started in about 1927
and at the moment contains well over 7,000 specimens. A small collection of
commeroial samples was slso made use of for the writing up of this book. This
collection was started some 20 years ago with samples from forest contractors
and timber merchants. They are, therefore, by no means what aro known as
suthentic samples and yet experience has shown that they can sometime
supply very useful information. In fact, the discovery of Mansonia dipikae
Purk. from Assam was entirely based on a sample of this collection.

For the number of species dealt with here, some explanation is necessary.
Of the 1,800 spocies described in this book, a faw do not ocour within the present
political boundary of Indis. Wood specimens of these species were collected
and kept at Dehra Dun, when Burma and Pakistan were administratively
and politically parts of India. Even now, being neighbours, there is often
export and import trade amongst these countries. The information given in
this book on these few species will, therefore, be useful to all the three countries
situated in this region.

The number of timber species included in this book may create an impres-
sion that the quantity of timber available in the country is very large. But
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this is not s0. Actmally the number of timbers availsble in large quantities
is not more than sixty or eo, the three most important being teak ( Tectona
grandis ), sal ( Shores robusta ) and deodar ( Cedrus deodara ). A rough idea as
to which of these sixty species are available in commercial quantities in different
areas or zones of India is given below :—

1. Uttar Pradesh, Himachal Pradesh and Punjab—blue ping, kail ( Pinus
wallichiana Syn. Pinus excelsa), chir ( Pinus rocburghii Syn. Pinus longifolia ),
deodar ( Oedrus deodara'), fir ( Abies pindrow ), sal ( Shorea robusta ), sissoo
( Dalbergia sisspo ) and spruce ( Picea smithiana Syn. Picsa morinda ).

II. Assam and Bengal—champ ( Michelia spp. ), chaplash ( Artocarpus
chaplasha ), chilauni ( Sehima wallichii ), dillenia ( Dillenia spp. ), gurjsn
( Dipterocarpus spp. ), hallock ( Terminalia myriccarpa ), hollong ( Dipterocarpus
macrocarpus ), kadam ( Anthocephalua cadamba ), lampati ( Duabanga son-
neratioides ), ( Detrameles nudiflora ), mesua ( Mesua ferren ), sal ( Shorea
robusta ) and toon ( Cedrela toona ),

OI. Andamans—gurjan ( Dipterocarpus spp. ), kokko ( Albizzia lebbeck ),
padauk ( Pteroccarpus dalbergioides ), papita ( Pterocymbium finctorium Syn.
Sterculia camponulala ), pyinma ( Lagerstrosmia hypoleuca ), white bombwe
( Terminalia procera ), white chuglam ( Terminalia dalata ) snd white dhap
( Canarium euphyllum ).

IV. Madhya Pradesh, Bihar, Orizsa and Andhra—arjun ( Terminalia
arjuna ), irul ( Xylia zylocarpa ), sal ( Shorea robusta ), satinwood ( Chloroaylon
swistenia ) and teak ( Tectonn grandis ).

V. Madras, Mysore and Bombay—balingi ( Poeciloneuron indioum ), bon-
teak ( Lagerstroemia lamccolata ), irul { Xylia zylocarpa ), kindal ( Terminalia
paniculata ), machilus ( Machilus gpp. ), mesun ( Mesua Jerrea ), pali ( Palagium
ellipticum Syn, Dichopsis elliptica ), satinwood ( Chloroayion mwiefenia ), Tose-
wood ( Dalbergia latifolia ), teak ( Tectona grandis ), vellapine [ Vateria indica )
and white cedar ( Dysozylum malabaricum ),

VL. Bcattered all over India—axlownod ( Anogeissus latifolia ), bahora
( Terminalia bellerica ), babul ( Acacia arabica ), bijasal ( Plerocarpus maysu-
pium ), cutch (Acacia catechu ), obony ( Diospyros spp.), garuga ( Garuga
pinnata ), haldu (Adina condifolia), imli ( Tamorindus indicus ), jaman
( Syzygium spp. Syn. Eugenda spp. ), jhingan ( Lannaa grandis ), kaim ( Mitra-
gyna parvifolia Syn. Stephegyne parvifolia ), kanju ( Holoplelea integrifolia ),
kokko or siris ( Albizzia spp. ), laurel ( Terminalia tomentora ), Jondi ( Lager-

ia parviflora ), maharukh ( dilanthus ercelsa ), mahus ( Madhuca 8pp.
Syn. Bassia spp. ), mango ( Mangifera indica ), puls { Kydia calycina ), rajbrikh
( Cassia fistula ), salai ( Boswellia serrata ) and somul ( Salmalia malubarica
Syn. Bombaz malabaricum ).
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Prior to 1939, the number of timbers handled by vommerce and industry
was botween 300 and 350. During World War IT, this number went up to
about 500, when many new industries wore established in the country. Imme-
diately after the war there was a tondency to go back to only well-reputed
timbers.  This reduced cousiderably the number of timbers in use, However,
with the initistion of plammed industrial development there is once again a
great demand for this raw materisl, In fuct, the timber requirement of Indis
has bean, for some years now, far grester thay what is svailable in the market,
This searcity is due to two main reasons. Firstly, lack of transport facilities
in the Lill forests of the north and in the plaing and hill forests of the east and
the south, restricts movement of timber to the industrial contres where they
are required in large quantities. Secondly, everybody, whethor living in
rural or urban area, wants only the well-reputed timbers which, as has been
pointed out already, ave fow o pumber and those too available in limited
quantities. In addition, with sn All-Indis plan for industrial development
and raising of standard of living in rural areas, scarcity of timber has become
u serious problem. Steps have no doubt been taken to create better transport
facilities in the forest sreas rich in timbers but this will meet the situation only
partially. To bring about & satisfactory condition in the timber market, it
will be necessary to sequaint people with the properties and uses of timber
species that grow i the looal foreste. This cau be done through the agency
of Community Development Projects and Nationsl Extension Blocks by
inducing villagers to make the best use of local timbers. Here it must not be
forgotten that over 75 per cent of India’s populstion lives in villages and
timber requirement of rural aress is quite enormous. Onoce villagers are con-
vinoed that local timbers are ahnost ss good s the well-reputed timbers, there
will ba legs demand for the lattar. From what has been said above it will be
apparent why information on 1,600 timber species, somo of which may not be
bigger than small trees and large shrubs, his been included in this book.

The Government of Indis decision regarding change over to metric system
was recgived when the first volume of this book was almost ready for the
press, This necessitated conversion of all figures iuto weirio system at a late
stage which has naturally delayed the publication of the volume by many
months. It will take some timo for the public to get used to this change over.
Therefore to avoid mconvenience to users during the transition period, con-
version factors have been provided in appendix [ as a footnote,

For the writing up of a reforence baok of this type, we had naturally to
approsch many departments and organizations in the country. All of them
have given us unstinted help mud we are grateful to them. First of all,
our acknowlsdgements sre due to the Planning Commission of the Union
Government for providing special funds for the writing up of this book. Woe
must alsa record here our gratefulness to Shri K. L. Aggarwal, President,
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Forest Research Institute and Colleges for the keen interest he has throughout
taken in the work. Without the help of our colleagues at the Forest Research
Instifute, this book could not have been written in its present form. One and
all have given generous aid whenever sought by us. To all of them we are
grataful. However, we wish to place on record our spocial indebtedness to the
following officers of the Institute :—

Bhri A. C. Sekhar, Officer-in-Charge, Timber Mechanics Branch has
supplied us with the strength data of the species which have been tested in his
Branch. Shri M. A. Rehman, Chief Research Officer, Seasoning Brauch, has
given us all the data ho has on the seasoning properties of various species of
timbers. Information on the behaviour of timber to preservative treatmont
has been supplied by Dr. A, Purushotham, Officer-in-Charge, Wood Preservation
Branch. He has also given us data on natural durability of timbers based on
the ‘graveyard’ tests. Dr. D. Narayanamurti, Chief Research Officer, Com-
posite Wood Branch, has supplied us with the data on the suitability of various
timber spocies tested by him for plywood. Information on the working
gualities of a number of species his also been received from the Service Branch,
Dr. M. L. Roonwall, former Entomologist, and Dr, R. N. Mathur, Chief Research
Officer, Entomology Branch and Dr. B, K. Bakshi, Officer-in-Charge, Mycology
Branch, have supplied us from their records walusble information on tha
susceptability of various woody species to insect and fungus attack. Shri M. 8.
Srinivasan, the former Silvieulturist and Shri 8. K. Seth the present incumbent
allowed us the facilities to consult their ledger-filos as and when required.
The Iatter has also taken the trouble of preparing a map of India showing the
forest areas under regular monsgment. Dr. K. R. Nair, Statistical Branch,
gave us advice on matters relating to the guestion of presentation of data.
Finally, special mention must be made of the generous help given by Shri
M. B. Raizada, Officer-in-Charge, Botany Branch and Shri R, N. Chatterjes
also of the same Branch. The task of supplying lstest nomenclature of the
species included in this book fell on theso two officers. Knowing fully the
difficultios thst they had L encounter in carrying out this task, wo are deaply
grateful to them.

Acknowledgements are also dus to the territorial forest officers of the states
who have taken the trouble to collect suthentic wood samples for the Fopest
Resourch Institute. It Is due to their labour and interest that 3,000 wood
samples could be gathered for the Gamble collestion. Information supplied by
them has all been included in this hook and is sure to be useful to all. In
addition, we are also indebted to other members of the forest service who have
passed on much useful mformation to the suthors in courss of discussion either
ad Dehra Dun or while on tour in their forests.

It now remains for us to put on record t.huheipmndmdmuuhytho
varigus members of the Wood Anstomy Branch. First of all, we wish to
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acknowledge the help given by Shri 8. K. Purkayastha, who was specially
appointed as a whole time officer to halp us with the writing up of this book.
Shri Purkayastha had to handle all types of work in connection with this book
and we must say that he has done it well, Without the hard work he has put in,
it would not have been possible to complete the work in time. Shri P. N.
Nigam and Shri M. 8. Rawat, the two other full time research workers appointed
under this Scheme have helped us loyally throughout this period. Shri R. P.
Pande, who was appointed to look after the correspondence and typing work,
has made an excellent job of it.  Shri Jahan Singh, Curator, Timber Collection
has given every assistance to all the workers for consulting timbers in the
collection. We are grateful to Shri K. Ramesh Rao, Research Officer, for the
many ways he has helped us in the laboratory as well as in the preparation of
the manuscript. Names of the other members of Wood Awnatomy Branch,
who have taken part in the writing up of the book, will be found at the end of
each family. We are grateful to all of them for the spirit of team work shown
by them.

The quality of the photomicrographs is a testimony of the careful and
patient work done by the Baptist Mission Press, Caleutta, who were entrusted
with this job. They have been extremely co-operative and helpful at overy
stage of block-making and printing. We are devply grateful to them.

In the end, we wish to offer our sincere thanks to the Director, Northern
Circle, Survey of India, for undertaking the printing of this book at the Survey of
Indis Press, Dehra Dun, We are specially prateful to Shri P. N. Kirpal,
Manager, Photo-Zinco Press, who has taken keen interest and considerable
pains over many details in connection with the printing of the book.

Forest Research Institute, K. A. CHowWDHURY,
Dehra Dun, 8. 8. Gmosm.
I8¢ June, 1957,






Page
PREFACE I
fNTRDDUCTION Xix
DILLENIACEAE .. |
MAGNOLIACEAE ... &
ANNONACEAE re 16
MENISPERMACEAE El]
BERBERIDACEAE.. 33
CAPPARIDACEAE... 36
FLACOURTIACEAE “
PITTOSPORACEAE 57
POLYGALACEAE 59
TAMARICACEAE .. 63
HYPERICACEAE &7
GUTTIFERAE 69
THEACEAE B6
SAURAUIACEAE .. 96
DIPFTEROCARPACEAE 98
MALVACEAE 7
BOMBACACEAE 80
STERCULIACEAE ... 194
TILIACEAE 124
ELAEOfARFﬂCEAE 24|
APPENDIX |. Mechanical properties .., 150
APPENDIX Il. Classification of woods according to an:uamir.tl structure ... 260
APPENDI X Il Classification of woods according to uses 265
APPENDI X IV. Latest changes In nomenclatyre ... 73
INDEX | Scientific names v 77
INDEX Il Trade and common names = g s 285

CONTENTS



x Isnrax Woons

LIST OF ILLUSTRATIONS

Facing
Page

Three dimensional photograph of teak, Tectona grandiz L., showing
anatomioal strocture ( % 80) .. ok Frontispieces
Map of India showing forest areas undar mgul&r management . -

Prate A

1-2, Non-porous woods : 1, without resin canals, Abies pindrow ; 2, with
reain canals, Picen smithiona ; 3-%, Porous woods; vessel distribution ;
3, ring porous, Morus indica ; 4, solitary, Xauthophyllum flavescens ;
5, radinl multiples, Siderorylon longepetiolatum ; 6, tangential mul-
tiples, Stemonurus ap.; 7. clusters, Tamariz articulata ; 8, radially
oblique chains, Calophyllum tomentosum ; 9, Flame like, Osmanthus
suavis ( All = 10) ... o XEX VIR

Piate B

10-18, Parenchyms distribution: 10, diffuse, Cyclostemon comferti-
Jlorus ; 11, net-like, Sageraea elliptica ; 12, broken wavy bands, Erio-
glossum rubiginosum ; 13, banded, Erythring suberosa ; 14, vasicentrio,
Acacia catechu ; 15, aliform, Albizzia lebbeck ; 18, conflnent, Ougeinia
dalbergioides ; 17, initial, Terminalia tomentosa ; 18, terminal, Michelia
champaea, 19-20, Gum ducts; 19, solitary or small groups, Dip-
terocarpus fuberculatus ; 20, concentric band, Parashorea aslellata,
21, Resin canals, irregularly distributed, Pinus gerardiona ( All « 30 ) xxxix

Prare C

22-24, Included phloem : 22, foraminate type, Aquilaric agallocha ; 23,
eoncentrio, Coceulus laurifolins ; 24, wavy and anastomosing, Avicen-
nia alba (all x 10). 25, Secalariform perforation plate, Melioema
thomsemi { < 20 ). 26, Ripple marks, Mansomia dipikae ( x 3).
27, Tension wood, Mangifera indica. 28, Compression wood, Picea
smithiana. 29-31, Figure in wood: 29, due to rays and deposits,
Chulrasia tabwlaris ; 30, burr, Plerocarpus dalbergioides ; 31, growth
marks snd varintion in deposits, Terminalic tomentosa ( All Nat.
size ) s XHw

Prare D

Figure in wood : 32, due to large rays, Corallia lucida ; 33, 34 and 36,
interlocked grain 1 33, Calophyllum inophyllum, 34, Shorea assamica ;



TLLUSTRATIONS xi

Facing

Page
36, Mangifera indica ; 35, parenchyma, Casgsia fistula ; 37, ring porous
structure, Ulmus wallichiona ; 38, growth rings and deposits, Dal-
bergia sissoo ; 39, growth rings and resin streaks, Pinus roxburghii ;

40, curly grain, Madhuea latifolia ( All Nat. size ) e xlv

Plates showing end grain photomicrographs ( x 10 ) of the timbers.

Prare 1

Dillenia surea Smith ... e
D. indiea L. ;
D. parviflora Griff.

D. pentagyna Roxb.

D. pulcherrima Kurz ( . aurea Smlth )
D. acabrella ( D. Don ) Roxb. ex Wall.

an*wu-—g

Prare 2
Magnolia campbellii Hk. f. & Th... 7
Manglistia hookeri Cubitt and W, W Enuth 8
Michalia champaca L. 9
M. excelsa Bl ex Wall. [h[.doltmp\ﬂunkﬂam mtDU j 10
M. lanuginosa Wall. 11
M. nilagirica Zonk. ... s 12
Prate 3
Michelia oblongs Wall. . 13
Talauma phellocarpa King ( Mmhelm bnﬂ.luml ant md Gagnep  J 14
Alphonsea ventricoss ( Roxb. ) Hk. f. & Th. - 15
Cvathocalyx martabanious Hk. f. & Th. 16
Gioniothalamus griffithii Hk. £. & Th. 17
Miliusa roxburghiana ( Wall. ) Hk. £ & Th. 18
Prate 4
Miliusa velutina ( Dunal ) Hk. f. & Th, = 10
Mitrephora maingsyi Hk. £. & Th. 20
Orophea hexandra Blume 21
Polyalthia andamsnios Kurz [P. jenkensi ( Hk. f. & Th.)
Hk.f. &Th.] ... v 22
P. cerasoides ( Roxb. ) Bedd. ... 23
24

P. fragrans ( Dalz. ) Bedd, ...



xii Imp1ay Woons

PraTe b

Polyalthia fragraps { Dalz. ) Bedd. aki

Saccopetalum tomentosum Hk. £ & Th. [ Milivaa tomentosa
{ Roxb, ) J. Binglair | <3 LI

Bageraes elliptica ( A. DC. ) Hk. £ & Th. ... i

8. laurina Dalz. [ 8. laurifolia ( Grah. ) Blatter |

8. listeri King

Unona latifolis Hk. £ & Th. I Cauangn thfolia {Hk. f. & Th }
Finet and Gagnep. | T8

Pratr 6

Unouna longiflora Roxb. [Deumos Tungﬂiums { Roxb. ) Saff. |
Xylopis parvifolia Hk, f. & Th. ,

Cocoulus laurifolius DO,
Berberis aristata DC. isa i
B. nepalensia Spr. ( Mahonia Mpnulensm DU ]

Cadaba indica Lamk. ( C. farinosa Forsk. ) ..

Prate 7
('adaba trifoliata ( Roxb. ) W, & A.
Capparis aphylla Roth. ( C. decidua Pax ) .
Crataeva religiosa Forst. ( C. nurvala Bunh-Ham in pnrt )

Maeruna srenaria Hk. £ & Th. ...
Niebuhris linearis DC. ( N. npetalaDmm] L

Flacourtin cataphracts Roxb., ex Willd, [F jangomas {Imm}
Raensoch. ] i
Prare 8

Gynocardis odorats R, Br.

Hydnocarpus alpine Wt, -

H. wightiana Bl [ H. lsurifolia lDﬂnn ) Siuum )| na
Seolopia rhinanthera Clos. [ 8. macrophylla ( W. & A. ) Clos, |
Xylosma longifolium Clos. 1. .
(‘asearis tomentosa Roxb.

Prate 9

Homalium zeylanicum Benth.
Pittosporum floribundum W. & A
Polygala arillata Ham.
Xsnthophyllum flavescens Roxh
Myricaris gormanica Desy,
Tamarix articulata Vahl

N Y N

EEg s o



ILLUSTRATIONS xiii
Figure

PraTe 10
Tamarix dioica Roxb, 56
Cratoxylon neriifolium Kurz .. o6
Calophyiham inophyllum L. o7

C. kunstleri King ... N 58
0. polyanthum Wall. . b9

0, spectabile Willd. ... 80

Prate 11

Calophyllum tomentosum Wight i Bl
(. venustum King ... 62
. wightianum Wall.... 63
{3arcinia cown Roxh. Hd
G. indica Choisy ... 5
(. speciosa Wall.

Prare 12

Garcinis spicata Hk. £ a7
G. xanthochymus Hk. f. 65
. xanthochymus Hk. £ i
Kayea assamics King and Prain 70
K. nervosa T. Andors. - . 71
Mesun ferrea L. =z 72

PraTe 13

Mesua ferres L. . 74
Ochrocarpus hmgifﬂhu Benth. a.u.ﬁ HEk. f. ... 7

Poociloneuron indicum Bedd. ... 75
P. indioum Bedd., ... 76

Anneslea fragrans Wall. e T
Camellia drupifera Lour. 78

Prare 14

Camellia thea Link. | C. sinensis { L. ) O. Ktze. | 79
Eurya symplocina Blome . 80
(Gordonia obtusa Wall. - Bl
Pyrenaris serrata Blume 3 B2
Schims wallichii Choisy 83
Ternstroemis japonica Thunb.



xiv Inpiax Woops

Prare 15

Sauraujas griffithii Dyer ( Ssuranis griffithii Dyer )
Anisopters oblonga Dyer o -

A. scaphula Pierre |,

A, seaplinls Pierre

A, scaphula Pierre .,

Balanocarpus utilis Bedd,

Prare 18

Balanocarpus utilis Bedd.
Digticarpus barryi Dunn,
Dipterocarpus alatus Roxh.
D. baudii Korth.

D. costatus Gaertn. f.

D. vostatus Gaesrtn. f,

Prate 17

Dipterocarpus dyerii Pierre
D. indicus Bedd,

D. indious Bedd.

D. kerri King .

D. macrocarpus Vesque,

1), pilosus Roxh.

PraTte 18

Dipterocarpus pilosus Roxh,
D). tubsroulatus Roxh,

D. turbinatus Goertn. f,
Hopea glabra W. & A.

H. griffithii Kurz

H. helferi Brandis

Prare 10

Hopes minutiffora Fischer
H. oblongifolia Dyer ...
H. adorats Roxb,

H parviflors Bodd.
H. shingkeng ( Dun ) Bor

H. wightians Wall,

SSHIER f

SSEESE

SEF

100
101
102

103
104
105
106
107
108

109
110
11
112
113
114



Parashorea stellate Kurz
P. stellata Kurs -,

Pentacme suavis A. DC.

Shorea argentea Fischer

8. assamica Dyer

5. assamica Dyer

Shorea buchanani Fischer
8. farinosa Fischer

8. floribunda Kurz

8. gratissima Dyer

8. obtuza Wall.
8. robusta Gaertn. f. ...

Shorea robusta Gaertn. f.
8. robusta Gaertn, f. ...
8. robusta Gaertn. f. ...
8. robusta Gaertn. £ ...
8. robusta Gaertn. £ ...
8. talura Roxb.

Shorea tumbuggaia Roxb.
Vateria indica L.

V. indica L.

V. macrocarpa Gupta
Vatica faginea Dyer .

V. lancoasfolia Bluma".

Vatica roxburghiana Blume
Hibisocus macrophylius Roxh.

H. tiliaceuns L.
Kydis calycina Roxb,
Thespesia popuinea Correa.

Prata 20

PraTz 21

Poate 22

PraTe 23

Bombas insigne Wall. ( Salmalia insignis Sohott and Endl.

116
118
117
118
110

121
122
123
124
125
126

127

129
130
131
132

133
134
136
136
137
138

139
140
141
142
143

144



xvi I>prax Woona

Prare 25

Bombax malabarioum DC. [Sa.tma!m malabaricum t DC. ) Bul:mt-t-
and Endl. ] oo

Cullenia excelsa Wight

Durio zibethinus DO. ...

Eriodendron anfractuosum DC. l: Cerha puntsndru Gmﬂm ‘j

Neesis synandra Mast.

Ochroma Ingopus Sw...

PraTe 26

Eriolaena candollei Wall.
E. spectabilis Planchon
Helicteres isors L.
Heritiers acuminata Wall.
H. littoralis Dryander
Mansonia dipikae Purkay.

Prata 27

Mansonia gagei Drumm,

Pterospormum acerifolium Wlllrl

Sterculia alata Roxb. [ Pterygota alata ( Roxb. ) R. Er ]

8. campanulata Wall. ex Mast. [ Pterocymbium tinctorium
( Blanco ) Merr. ] ...

8. coccinea Roxb.

8. fulgens Wall. ( Erythropsis !'uigans Rldlay )

Prave 28

Sterculia seaphigera Wall. {Smpl:uum wallichii Schott and Emﬂ.}
8. urens Roxb. o s
8. villosas Roxb.
Bﬂryl. ammonilla Roxb,
Brownlowias elata Roxb,
Columbia floribumda Wall.

Prate 20

Erinocarpus nimmonii Graham . _,
Growia elastica Royle .

G. laevigata Vahl

G. microces L. ( Microcos pamculntnL }
G. oppositifolia Roxb. ex Mast. .

G. pilosa Lam.

Figure

145
146
147
148
148
160

151
152
153
154
155
166

167
158
168

180
161
162

163
1a4
186
1
167
168

169
170
171
172
173
174



TrrusTeATIONS zvil

Figure
Prare 30
Grewia tilisefolia Vahl . 176
Pentace burmanica Kurz o 178
Echinooarpus sssamious Benth. ... = 1T
Elasocarpus Hloribundus Blume ... i we 178
E. ganitrus Roxb. e 170
E. robustus Roxb. .. 180
LIST OF TABLES

Page

Table A Averasge rainfall, temperature and humidlt-} of some
localities of India ... xx

Table 1. Geographical distribution of tlm ganm'a anﬁ spomaﬁ ﬁf
Ihplerocarpaceas ... 100

Table II. Number of gum canals in petioles nf ourtain gunm of ﬂ'lj.r—
lerocarpacene 103
Table ITI. Results of ﬁxpﬂrunmlml tuppmg uf Eﬂl for resin in 1044 ... 140
Table IV, Availability of sal sleepers in some states ... e T8
Table V. Availability of sal poles in difforent states . . 149






IsmropUoTION xix

INTRODUCTION

It is not definitely known when man first began to use wood. Some
anthorities are of the opinion that this practice started during the Old Stone
Age, when man was on the look out for a digging tool in his search for food®.
During this age he also probably learnt the use of fire for which wood was un-
doubtedly necesssry., But these are only assumiptions. Actual evidence of
the use of wood by man has been recorded for the first time, from the excavation
of the sites of New Stone Age. In the Indian sub-continent no site of the
Btone Age has 5o far produced any evidence of the use of wood. Our earliest
record goes back to only proto-historie period, that is, from 3,000 8.0. to early
historic era. In this period we find men of the Indus Valley civilization?
using wood for many purposes,

Of all the archasological excavations of the proto-historie period in India,
two are of considerable interest namaly, Harappa, s full-fledged Bronze Age
civilization and Hastinapura, a Copper Age civilization. The variety of uses:
to which wood was put at these sites, leads one to infor that experience of
thousands of years inust hisve been behind the people of thess ages to give them
such an insight into the properties of different timbers. In many cases they
seem to have made the most efficient use of timbers even judged according to
modern standards. The use of deodar ( Cedrus deodara ) and rosewood ( Dal-
bergia latifolia ) by the Harappans for making s coffin has been reported®.
This indieates a knowledge of the durability of some scented woods which
even to this day are baing used for the same purpose after thousands of years.
Further, the use of ber ( Zizyphus spp. ) for wooden mortar for pounding grains
roveals that the Harappuans were not only aware of the shook absorbing quality
of this timber but also of the fact that this is one of the few woods that season
well in the form of logs and is, therofore, particularly suitable for the purpose.
Although the wood remains from Hastinapura® do not dearly indicats whether
these were used as firewood or charcoal vet there is little doubt that the people
of this Copper Age civilization had some idea of the woods that have high
calorific value, The two timbers gissoo [ Dalbergia smisson ) and kurchi ( Holar-
rhena untidysenterica ) recoverod from this excavation are cousidered even to-
day to be good fuel woods.

Near about the dawn of early historic period we find some more wood
remains which throw further light on the knowledge the people of that time

I. E. Adsiuson Hoebel.  Mau in the primitive workl. MoGraw Hill Book Toc, 1040,

2. Bir Jobin Marshall. Moo ey aud the Lndus vivileation, Vol 1-8. Loodoo, 1831; M.5.
Vata, Excavations st Harappa, Vol 1-2, Makoutta, 1940

3 KA (owdhery snd & 5. Glosh, Plant remelos from Hamapps 100 Anciesd fndia,
Ho. 7. 1951,

b KA (hosdbory aod 8 5 (hosh.  Pleok remauns from finstingpo 1050-53, inciend fndiu,
No. 10 sl 11, 1934-35.
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had of the propertics and uses of timber as evidenced by the exclusive use of
sal ( Shorea robusta ) pilés for wooden palisades at Pataliputea’. Sal has the
reputation of being ome of the most durable timbers in contact with soil. This
special quality of sal must have been known to them. TFurther, microscopic
study of the piles showed thet the quality of sal used was also excellant, In
view of the wide variation in quality found in sal, it is reasonable to conclude
that the people of this period not only knew what constituted the best sal but
also where it was produced, Similarly, the use of Acacia for the construotion
of a wooden gate st Sisupalgarh® in Orisss is another instance which shows
that the people of the early historic period were not unfamilise with the strength
and durability of this timber.

Apart from direct archaeological evidence from excavations referred o
above, there are considerable references to uses of wood in our ancient litera-
ture. The Vedic literature of the Aryans gives much information on the
domestic and the religious life of the peopls, including detailed instroctions
regarding timbers to be used for various purposes. For making thrones for
kings certain timbers are specifically recommonded while others are tabooed ;
only strong and durable timbers have boen advocated, the weak and non-
durable timber being considered nauspicious, Similar instroctions regarding
timbers to be used snd those to be avoided for making various components of
bods have been clearly laid down in Vedic literature®. This is probably the
first record in ancient Indian literature which shows that our ancestors must
have been familiar with the seasoning properties of different timbers. We
also come across mention of people using boats and ships for pleasure s« well
as for commercial purposes. Instructions for the selection and handling of
various woods for boat and ship building® are also given, which show that
experiments must have been carried out for years and yoars for drawing such
sound conclusions. Again, it is interesting to note in this connection that
the first written recard of the existence of a class of craftsmen in society known
as vaddhaki or carpenters is met with in Vedic literature, In summing up it
may be pointed out that if the Vedic Age claims priority for the knowledge of
the rotation of agricultural crops, there are now enough data available to show
that the people of Indin of & much earlier age could elaim priority to a sound
knowledge of efficient wood utilization. The date for this may approximately
be put to a time about 5,000 years from now.

After having given briefly some idea of the role played by wood at different
stages of early Indian Civilization, the next few pages will be devoted to our
present knowledge on various scientific aspects of wood utilization in India.

" 1. K. A. Cbowdbury and 8. 6. Ghesh. Unpublished data,

¢ E. A Chowdlury snid B B Ghomh Wood 8 Anci
S remnie  from Siupalgurh.  Ascicnl [adia,

& Q. P Msjumdar., Some sapects of Indian ervilization, Calcotts, 1835,

Badhakumud . Indisn Bhi =& history of the boroa irade maritine
noktofhy of € Tdians from the sariis tioas ke Ovel & O B T
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AREA

As the main souroe of supply of Indian woods is from forests, it is necessary
to have some ides of the area under forest covar. In 1932, Pearson and Brown
gave the forest area of India as 239,700 sq. miles ( approximately 62 million
hectares ). In 1954 the forest land in India has been estimated to be 282,840
sq. miles ( approximatsely 73 million hectares )!. This difference between 1032
and 1954 is due to the exclusion of Burma and Pakistan and inclusion of area
under the princely states and private forests. Within the present political
boundary of India, the area under forest is estimated to be 223 per cont of the
total area.

CLIMATE

It is now well recognized that there is a direct relation between the climate
of a country and its forest vegetation, but the importance of the affect of climate
on timber utilization is not always realizod. This may not be a serious matter
in a country where climatio conditions are mare or less equable throughout the
year. But not so in India, where climatic conditions *“probably show more
variation than those of any other tract of similar area in the world"®, To cite
a faw examples, the annual average rainfall at Cherrapunji in Assam is 10,871
mm. (428 in. ), while that st Buili in Rajputana is only 76 mm. (3 in. ).
In spite of this wide variation, there is a similarity in the seasonal oyole of
different regions. Roughly four seasons are recognizable, the monsoon being
the most important in ita effect throughout the country.

From December to February the temperature in the north is between
10°C. ( 50°F. ) and 13°C. ( 65-4°F. ) and in the south about 27°C. ( 80-6°F. )
or less. The days are cool with bright sun-shine. There is some snowfall on
the hills of the north and some rainfall in the plains of the foot-hills. In April
and May, the temperature goes up throughout the country. InMay, the whole
of northern Indis experiences very hot climate, the temperature sometimes
going up to 43°C. ( 109-2°F. ) and over, In Juno, the rains start in the south
with the onset of the monsoon and reach the north in about four weeks' time.
The highest rainfall is in July and August. Then gradually the monsoon
retreats. In October the tempernture is seldom over 27°C. ( 80-6°F. ) through-
ont the sub-continent. As a rule, the difference in rainfall of differont places
ia much greater than that of temperature. To give a general idea of variation
in temperature, rainfall and humidity throughout the year in differont parts of
India, the data based on the information collected by the Msteorological
Department?® for some typieal localities are given in Table A.

1. Forsstry in India 1063-54. Tmued by Boonomic & Statistical Advieer, Miniviry of Pood &
Agrieulture, New Delhi, 1854

2 R.B Tromp Silviealturs of Indiun Trees, Vol 1, Oxford, 1021

8 Indian Westher roview 1048 Published by ihe Jovernment of India
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It is & common experience in this country that doors, windows and drawers
stick during the rainy season when the humidity is comparatively high. Thisis
because wood being a hygroscopio substance swells and shrinks when subjected
to changes in heat and humidity due to varistion of temperature and rainfall
of the loeality in which it is used. The effect of climate on wood is two-fold.
Firstly, freshly fallad or green timber is full of moisture. A greater portion of
this must be removed before the timber reaches a state of steadiness and
becomes fit for nse. During the process of seasoning or drying, the climatic
conditions play & great part. In & locality with high temperature and low
humidity, the seasoning is usually quick, whereas, under conditions of low
temperature and high humidity the process is slow. TIncidentally, thia method
of drying wood under atmospheric conditions is known as sir-seasoning. In
India air-seasoning is of great importance and the majority of people have to
depend on it as the facilities for kiln-seasoning are very limited.

Secondly, even after the timber has been dried or seasoned according to
the conventional practice of bringing it down to 12-15 per cent moisture
content, the component parts of a wooden article often continue to swell and
shrink for some time. The reason for this was not at first apparent. But
wall-planned experiments laid out in different parts of India have thrown
vonsiderable light on the effect of climate on timbers in actusl use!. The results
of these experiments have been summarized by Rehman as follows :—

“It has been found that there is a considerable difference in the seasonal
variation of the moisture content of different timbers in different localities,
and that this variation depends on the species of timber, the size of the pieces,
and the climatic conditions of the loeality where the wood is used. The
seasonal fluctuation of moisture content varies from 3-8 per cent to 14-5 per
cont in the different localitiea where the tests were made. Timbers like
Tectona grandis ( teak ) and Dalbergia sissoo ( sisso0 ) are slow to change their
moisture content as & result of changes in atmospheric humidity, whereas a
timber like Cedrela toona ( teon ) responds to changes of atmospherie humidity
very quickly. The timbers, which are least susceptible to changes in atmos-
pheric humidity, give least trouble in uss from swelling and shrinking of the
component parts of the finished article.

“Based on the results of this survey and from a knowlsdge of the maxi-
mum snd minimum atmospheric humidities prevailing during the Year in
different. localities, the whole country can be divided into four distinet ZOmes
with regard to the moisture content of seasoned timber for interior wood work.

“In the dry zones of the country, such as in the Punjab and Rajputana
wood should be seasoned to about 7 or 8 per cent maisture content fﬂrganam.i
carpentry and cabinet making. Foruse in the coastal regions, and in the moist

" 1. M. A Rehman. Burvey of the ssasonal variation of the moistors cont -
Ind For. Bee. ( N8) 2, 10, 1042 ™ content of Indisn wocds
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parts of Bengnl and Assam, timber should be seasoned to 13 or 14 per eent
moisture content, and for use in the plains of the United Provinees and Biliar,
wouod should be seasoned to 10 per cent moisture content.  In the moderately
moist parts of Bengal and Bihar wood should be seasoned 1o about 12 per cent
moistura content "’

It will, therefore, be seen that for officient utilization of timber, proper
seasoning is a matter of great imporfance. Somehow the necessity of using
seasoned wood has not so far received the attention it deserves in this country.
As a result, many otherwise gooid timbers have been condemned because they
awaell, shrink, crack and warp and cause considerable inconvenience to nsers,
Everybody wants to got Burma teak because it gives the least trouble. But
it is not realized that Burma teak takes 4-5 years to reach Rangoon after it has
bean girdled and folled. By the time it reaches India the timber is more or less
well seasoned. It is, therefore, no wonder that Burma teak is » steady timber
and gives the best service. Indinn teak dloes not go through the same processes
a5 Burma teak and is usunlly used green or nearly so. The result is tlust
Indian teak ia considered inferior to Burma teak. Much of this wrong impres-
sion would disappear if more attention is paid to the proper seasoning of Indian
teak before it is used. What is necesssry for teak, is probubly more necessary
for other Himbers, which are usunlly not so good in their seasoning properties,
The blame does not 20 much lie with the wood as the people who handle timbers
and do not give thom a fair chance.

WOoODY SPECIES AND THEIR DISTRIBUTION

It was Brandis who dealt with the woody species of India in considerable
detail in his standard book “Indian Trees'". This was followed by **Hil-
vieulture of Indian Trees” by Troup. Lster, Champion classified Indisn
forests in his ** Preliminary survey of forest types of India and Burma”. These
publications give more or less o complete picture of the distribution of trees
anil shrubs of the present time, Tn this context, the result of some recent
resparches on the plant remains of the past are of considerabls interest, Sinve
the Middle Tertiary Period some species seem to have migrated hundreds of
miles towards south and east from castern Indis, while others have remained
more or less stationsry'. Further, the study of plant remains from exeavations
at Harappa and other places indicates that there has not been any marked
migration of peronnial plants during the last 4,000-5,000 years®.

In the preface an attempt has boen made to give the source of supply of
some sixty most important commercial timbers. For the romaining spocies
one has to depend mostly on local Horas. A study of thess floras reveals the

L K. ;w mwmmgm&mm&pﬁwgm fadn.

Polwsbotania, Vol 1, 1033,
2 K A Chowdbmry & B 3 Ghosh. Plag renuiss froo Hamppa, dnsesl Iadia, No. 3, 1031,
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interesting fact that the vegetation of the evergreen forests of Assam closely
resambles that of the west coast forests of Bombay, Mysore and Kerals, even
though they are widely separated. For instance, many species like Bischofia
Javanics, Chukrasia tabularis, Grewia microcos, Lagerstocmia Sflos-reginae, Tre-
wia nudiflora, Acrocarpus fraxinifolius, Mesua ferrea. snd Tetramsles nudifiora
grow only in Assam and west coast, Again, there are some geners like Ailan-
thus, Atalantio, Canarium, Plerospermum, Masticia, Memecylon, Aglaia, Alseo-
daphne, Amoora, Cynometra, Dipterocarpus. Heritiera, Cinnamomum, Dysozy-
fum, eto., which though represented in both the regions, the species sre often
different. However, as the woods of these species closely resemble sach other
i anstomical structure, they are likely to have similar properties. Hence,
from the point of view of utilization, experience gathered in one locality can be
profitably used in the other without further experiments.

BOTANICAL CLASSIFICATION AND NOMENCLATURE

The system of classification followed in this book is based on that of
“Genors Plantarum” by Bentham & Hooker. In India all the floras and
herbaris follow this system, and 50 does Brandis in his ' Indian Trees*, which is
the main source of information on systematic and other aspects of the speciss
dealt with here. Since the introduction of Bentham & Hooker's system,
taxonomists have made many improvements. Resrrangements within some
families have been made and many new families have heen created by grouping
gonera and species. We have, therefore. followod the classification given in
“ Anatomy of Dicotyledons™ by Metealfe und Chalk as sll the latest improve-
ments approved by the Royal Botanic Gardens, Kew, are incorporated in this
book.

The suthors being saatomists enconntered many difficultios on the question
of nomenclature and had to depend on systematists for help. Even for the
taxonomist, the task is not an easy one s so aptly put by Professor Burges
and Dr. Heywood?, ““The position is such that to answer almost any question
on Europesan taxonomy the specialist has to refor to npwards of fifty Floras
and countless papers and then synthesize the resultant information. This is
time-vonsuming anough for the professional taxonomist who knows the litera-
ture well and who has it available | and there must be few indeed who T
claim this distinction today ), but for the workers in other fields such as evolu-
tion, phytogeography, ete., who are dependent on easily accessible tas i
dats, the position is almost intolerable. Only the large national herbaria can
afford to stock the necessary literature, and the number of taxonomists with
adequato iraining and experience of European taxonowmy as a whols is, rightly or
wrongly, so small as to constitute s distinet problem”.  In thess eirouwmst ‘
the authors may be excused for the mistakes in nomenclature that may have

L N A Horges sl V. H Heywool A Hlom of Borope, Vatwes, 179, 45082, pip. 000-7, 1047,
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erept in this book in spite of all the precautionary measures taken by them. o
give an idea of the problems that they had to face, a few examples given below
will suffice. The old genus Sterculic L. has now been split up into & number
of genera of which five are reported to grow in India, namely Plerygols Endl,
Pierooymbium R. Br., Firmiana Marsigli, Seaphium Endl, and Stsrewlia L.
The genus Bombaz, in part, has been changed into Salmalia Schott & Endl.
and the two Indisn species so far placed in the latter have become Salmalia
malabarics Schott & Endl and 8. insignis Schott & Endl.  Whereas, the position
of the Burmese species Bombax combodiense Pierre and the Indian species
Bombaz scopwlorwm Dunn does not appesr to have been decided. Again,
Calophyllum tomenioswm Wight which was once reported from India is now
said to be growing anly in Ceylon while the Indian species originally described
undor that name is now callad €. elatum Bedd. Such instances are too numerous
to be dealt with here.

All these changes in nomenclature have created considerable diffioulties
for giving the exact distribution of species. Wherever possible, alterations in
the distribution have leen made. However, in cases where the present species
forms only & part of the species originally described undor that name, this has
not been practicable. To wait for the final solution of these problems would
have meant postponing this publication for a decade or more. Even then,
the book would mot have been free from coriticism from the point of view of
nomenclature, boeause, while in press somo names might be regarded as out of
date. Taking all these points into consideration, the authors have docided to
follow the nomenclature as given in the '"Indian Trees™ by Brandis. Where-
ever possible, the latest names have been given under each species in brackets.
Here it may be mentioned that when the first volume of the book was almost
half through the press, the Forest Botanist of this Institute, was able to com-
plete the checking up of the nomenclature. This made it impossible for us to
incorporate all the information in appropriate places in the book. We have,
therefore, given in sppendix IV of the book a list of names which have been

changed by him.
CLASSIFICATION OF WO0OD3

Systematio classification of plants is a prerequisito to their anatomical
investigation. The systomatist classifies plants mainly on external mor-
phology, while the anatomist studiss their internal structure, Since this book
deals with the anatomical structure of the secondary xylem or wood of Indian
trees and shrubs, it would be sppropriste to say here » few words on the
present position of systematic elassification wis-i-vie anatomical structure.
It can in o goneral way be said that the taxonomic classification of woody
plants is not always in agreement with the anatomicsl struoture of their woods.
Onlyaﬂawfnmi]]nnluvnwmdswhiuh axhibit similar anatomical structure.
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In some of them, every genus and every species shows exactly the same
anatomy. The variation that one species is capable of producing ean be traced
not only in the other species belonging to the same genus but also in all the
spovies belonging to other geners’. As a result, the woods belonging to the
members of these families can be classified only up to the family level and
not below. This happens in the families Annonaceas and Magnoliaceas. There
are others like Dipterocarpacear, Ebenacous, Lawracens, Ruliacess and Sapotaceas
which in spite of showing minor differances ut generic level can be easily spotted
becauss of some striking characters common to all the members within the
family. Agsin, in Apooynaceas snd Leguminosas, s great majority of the
woods show similarity to such an extent that it is not so difficult to recognize
most of the timbers belonging to these families. However, in & large number
of families, the wood structure is heterogeneous.

Now coming to the next lower rank, it must be pointed out that anatomists
have for » long time recognized thie genus to be the best defined amongst all the
graled classes made by taxonomists.  Usually, different species within a genus
show identical anatomical structure. But the characters used for separating
different genera in & family are not the same in every case, Certain characters
or combination of characters may be useful in separating the geners in one
family but those very characters may not serve equally well in another family.

The delimitation of genors by the structure of their woods, however, is
not always possible. For instance, in Leguminosas some specios of Dalbergin
and Plerocarpus show such variation in paronchyma distribution that some-
times it is not possible to say with eertainty whether & piece of wood balongs
to one or the other. Similar overlapping of gensrio character is also found in
the family Combretacess. Occasionslly Terminalia chebula produces wood
which in all anatomical details is identical with those of the different species of
Anogeissus:  Again, in Anacardiaceae the gonera Glwla and Melanorrhosa hiave
gimilar structure except for the thickness and frequency of apotracheal
parenchyms bands. The glutas always have thin apotracheal bands at
irregular intervals, while the melanorrhoeas have thick apotracheal bands at
regular froquency, and also occasionally thin bands at irregular intervals thus
making it some times difficult to separate the two genera. In addition, there
are instances in which exsotly similar wood structure ocours in two to threa
genora of the same family. This bappens, in the genera Cullenia, Durio and
Neesia of Bombacacsas, in Boswellia and Garuga of Burseraceae, and in Aporosa
and Hemicyclin, Excoecaria and Sepiuwm snd Baceswrsa asnd Cleidion of
Euphorbiaceas.

Now we oome (o the next lower rank of the systematists, namely specios.
Classification of wood down to the spocies is possible only in exceptional cases,

1. K A (howdhary. [Reotyledonous fomil woods; Convergent wood structure. Proe 3
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hecanse at this lavel the wood atructure is very homogeneous. However, it can
be done, when there is a single spocies in a genus or when a species constantly
shows a line of specialization not fonnd in the remaining species of the genus.
Morus lasvigata is & good example of the latter case, Oceasionally it may also
be possible to separate the varions species of a ganus into two or more groups
as in Shorea, Quercus and Pinuws. It will be realized that the anatomical
characters that can be nsed at this level are of minor nuature. The size and
frequency of these characters are the only basis that can bo used profitably,
However, not much work has been done on this aspect of wood anatomy and
there is still a long way to go.

To clnssify the secondary xylem or the wood, it is of primary importance
to understand the variation that it exhibits. This fact has no doubt been re-
cognized by botanists for a long time and yet due attention has not always
been paid to it. For instance, data collected from herbarium material of
perennial plants have formed the basis for far-reaching conclusions. Deserip-
tioms of many geners have been based on the study of a single species.
Anatomy of herbaceous and perenninl plants has been mixed, ignoring the
" fact that production of the secondary xylom in herbs ia aften negligible, while
in trees it is ons of the most important finections. Leaving aside all this
confusion in literature, it may be pointed ont that some recent researches have
thrown considerable light on the problem of variation in the secondary xylem.,
In the perennial dicotyledons, three types of xylem have been recognized,
namely, diffuse-porous, ring-porous and semi-diffuse-porous or semi-ring-
porous’, Some overlapping in these three types has also been observed for
some vears now. But from s recent study of these plants, it appears that
there are three sub-groups in the diffuse-porous type. The first contains those
which alway remain diffuse-porous showing little effect of the environment in
which they grow such ns Acer ( Sapindoceas ), Cornus | Cornacana ) and
Michelin ( Magnolincene ). The second sub-group contains thoss which arve
usually diffuse-porons but occasionally show semi-ring-porons structure. 'The
anatomical variation exhibited by these does not seem to have any relation
with their environments. Typical examples are Dinspyros ( Ebemaceas ), Jug-
lans ( Juglandaceas ), Swietenia ( Meliacens ) and Terminalia ( Combretaceas ),
Finally, thore sre those which are diffuse-porous in favourable climate but
turn semi-ring-porous to true ring-porous under extremoly unfavourable con-
ditions of growth, for example, Betula ( Betulacsas ), Grewin ( Tiliacene ) and
Saliz { Salicaceae ).

It has also been found thst the true ring-porous type is not confined only
to temperate climate, though it may ocour more often in temperate countries
than in the tropics. The well-known genera of ring-porous trees in temporate

1. K. A Chowdhpry. Secondary xylem in perenuinl plante, J. Tadian ol Soe. Presidential
niddresm, 33, 1054
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olimate nre Fraxinus ( Oleacene ), Quercus ( Fagaceae ) and Ulmus { Ulmaceae ),
while in tropioal climate they are Tectona ( Verbenacess ) and Lagersiroemia
{ Lapthraceae ).

The semi-diffuse-porons or semi-ring-porous type contains those which
show all possible variations from the true diffuse-porous to true ring-porous
structure in the one and the same tree. These variations have been found to
be independent of the environmentsl conditions in which the trees grow,
Gmelina ( Verbenaceae ) is the only genus in which we have ocome across this
phenomenon.

Some progress has also been made in the understanding of the variability
that ocours in the cell elements of the seoondarv xylem. Amongst the fibres,
septate fibres have been studied in some detail at Dehra Dun'®. These
usually live longer than fibre-tracheids snd produce septa which appear to lack
secondary thickenings. Tn some genera, like Prolium | Burseraceas ) there is
little effect of environment on the formation of septate fibreés, while in others
like Lagerstrosmia ( Lythraceas ), the percentage of septate-fibres varies from
loeality to locality depending on the environments. Furthermore, the septate
fibres and the crystalliferous fibres are interrelated Some septate fibrea

develop crystals in the Iater stage of their life and form the crystalliferous
fibres,

The variability of structure produced by the parenchyma cells is very com-
plicated and at present far from clearly understood. A few years ago, an
attempt was made to roughly classify the apotracheal parenchyma®. Further
investigation shows that some genera exhibit considerable variation in the
thickness of their apotracheal bands, while others vary only slightly or not at
all.% In the genus Ficus ( Moraceae ), the thickness of the apotracheal band
varies from 0 to 13 cells and is somewhnt related to the rate of growth, while
in Kydia ( Malvaceas ), the band is made up of mostly 2 cells and shows no re-
Iation to the width of the growth ring. A clear picture is now also available
of the role that tho initial paranchyma cells play in the transformation of
diffuse-porous-woods into ring-porous woods.

As regards the remaining elements, we are still in dsrimess as to how the
variation works in them. However, the study of variation in the secondary
xylem and its cell elements so0 far made has brought out three important points.
Firstly, in some genera variation is eaused by a change in the environmental
sonditions, while in others no such effect ocours. Secondly, all the call slements
of secondary xylem are not equally affected by environment. In this respect,

I. B K. Purkaynstha. A« cotribotion on the developmont of septate anid g -
g Trlins forest trevs, Proc. J0 Tnd. Se. Oomg, Part 111, Alwtract, !g:!_ ervetalliferons fibres in

2 K. A Chowdhory, £ K. Porkayastha, 5.5, (hosh and J, 2. Sond,  Ba fib
sod their length, Natere 377, pp. 1243-44. 1950, prata fibres o Angloaperma.

9 K. A Chowdhury and B 5, Ghosh. On the snstomy of Tynomet ;
Mov, ; A fossil dlootylelonous wood fram Nallalang, .tmm.gm.ﬁd. Iutm;f}m'm"n“ ?&El- Sp.
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each eloment appears to be controlled by its inherent characteristics. Thirdly,
there are some risks in olassifying mature tissues and elements without s know-
ledge of the different stages of their development from inception to maturity,

CONVERGENT WOOD STRUCTURE - PARALLEL DEVELOPMENT

For some time now, mention has been made in botanical literature on the
convergent wood structure, but actually many people are not clear in their
minds as to what it means. The subject has been disoussed in some detail at
& symposium of the last International Botanical Congress held in Paris!, The
results are summarized below :—

First of all the pertinent question is what is meant by convergent wood
structure. Does it mesn existencs of identical anatomical structure in the
woods of different species in a genus or in the woods of different genera in s
family or in the woods of different fivmilies in an order ¢ Again, do the woods
of different families and genera show exactly the same snatomical structure 1
From what hns already been said, it will be seen that at species lovel convergent
wood structure is nsuslly present. All geners show homogeneons wood strue-
ture except & few. BSometimes similar structure may also be found in the
members of two closely related geners belonging to the same family. There
are also » few orders which show a great deal of general similarity in gross
atructure. Now as to the convergent wood structure in the woods of unrelated
families and geners, there may be s fow but we have not so far come across
any ease in which two woods belonging to different families have ahown identical
structure in all macroscopio and mieroscopic details,

The inability of the anatomists to separste most species and some genorn
fixed by the taxonomists raises s fundamental point on the rate of evolution
in living perennials. Do all organs of a plant show & synchronized evolution
Researches carried out by the anstomists for the last fifty vears have shown
that the rate of evolution in the external morphology sl the internal anatomy
ia different. Not only is this true but there is also sufficient data to draw the
conolusion that very little synchronized evolntion can be traced in different
eloments of a tissue in an organ.

Secondly, frequent parallel development of tissues and cell elopents in the
woods of alosely and distantly related geners, is to s great extent responsible
for the impression that there is convergent wood structure.  For instance, the
ring-porous structure has been developed in many families, all of which cannot
be said to be dlosely related. Often in a family only a genus or two may show
ring-porousness wnd the rest msy not ss in Movacsas. Here it is interesting
to note that the regulsrity of varistion in the formation of ring-porousness in
the woods of different genern and families, is very striking. Again, the rays of

1. K. A Chowdlury, Dmul_q-'lnhnmu fomil wools; Comrergent wood sirmcture. Pree. A4
Indgrmotional  Botanical Comgresa, Paris, 1954,
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Rubiacsae and those of Apocymaceas and [cacinacsas show parallel development
in the distantly related families. Many other examples of parallel develop-
ment have been given by Metealfe and Chalk in their book ‘' Anatomy of the
Dicotyledons”, They have shown woods of many different families nnder
sealariform perforation plates, spiral thickenings, septate fibres, radial gum
canals, ete. Incidentally, the phenomenon of parallel development and varia-
tion is not anyvthing new but has been known to botanists for more than last
one hundred years.

Thus it will be seen the present confusion over the classification of the
" woods of perennial plants is not so much due to the development of convergent
structure as to the lack of understanding of the complicated nature of these
woods.

All that has been diseussed above is of fundasmental nsture and should form
the basis for utilizing the anatomieal information given here for practical
purposes. The method of collection and presentation of the data in this book
needs to be explained at this stage. First of sll, each wood specimen was studied
with the help of n microscope. For this purposes; thin sections had te be ent
with microtome and then stained according to various methods. The anatomi-
cal features observed under the microscope were analysed with a view to
utilizing only those which could be detected by naked eye or with the help of
a hand lens magnifyving 10-12 times. Thus it will be seen that adl the anatomi-
cal desoriptions given in the hook are confined to those that can be seen with
the naked eye or with a hand lens.

INFORMATION UNDER THE FAMILY

Each family begins with the information on the number of genora and
specios that it contains. If there is any difference of opinion on tho position
of the family, it is mentioned here. The distribution of the family throughout
the world as woll as its concentration in sny particular part is also given in-
cluding the habit of the mombers that is, the size they attain. Commercial
jmportance of the wood in any part of the world follows with special mention
of Indian spocies, if any. Eeonomic importance of other products of the family
is also briefly dealt with. This is followed by the number of genora found in
India with partioular reforence to those attaining troe size. Here, s brief
mention of those woody genors which are not dealt with in this book is alsy
made including woody climbers.

A brief description of the salient features of the wood follows the genoral
information on the family. Refersnce is made here to any exceptional ana-
tomieal charactor presemt in the foreign woods of the family but not in its
Indian members, Any important anatomical data that have been collocted by
the Wood Anstomy Branch, on parts of trees other than wood, are included
here. This is followed by a key to genera or groups of gemera, wherever possible.
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INFORMATION UNDEE THE GENUB

The geners in a family are given in alphabetical order. TUnder each
genus, the number of species in the world is given with their distribution and
habit, Fossil record, if any, is mentionsd here. This is followed by the dis-
tribution of the genus in India. Special mention is made of any woody species
for which no authontic sample was available for study ; distribution of these
species along with their local names is given for reforonce work. These details,
it is hoped, might be halpful to those who wounld like to collect the little known
timbers. Finally, a key to species or groups of species, where possible, is
included.

INFORMATION UNDER THE SPECIES

Species are dealt with in alphabetical ordor. Trade names are given after
the name of the species wherever available. These are printed in bold types.
Local names are given in alphabetical order of the langnages and the abbrevia-
tions used for them are given below. In certain cases where only the locality
is known but not the local language both have been treated at par and arranged
in alphabetical order.

Abbreviations Full name Abbreviations Full name
Asm. Assamese Lop. Lopohn
Beng. Bongali Lush. Lushai
Bhum. Bhumia Mal. Malayalam
Bhut. Bhutia Munip. Manipur
Burm. Burmess and Mar. Marathi

other languages

of Burma. Mik. Mikir
Cach, Cachar Nep. Nepali
Duff. Duffia Or. Oriya
Garh. Garhwal Punj. Punjabi
Gon. Gondi Bans. Sanskrit
Guj, Gujarati Bant. Bantali
Jauns, Jaunsar Sylh. Sylhot
Kach. Kachari Synt. Synteng
Kan, Kamnada Tam. Tamil

( Kansrese ).
Kash. Kashmiri Tel. Telugu
Kh. Khasi Th. Tharu
Kharw. Kharwar Tipp. Tippers

Kol. Koli Urd. Urdu,
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Aftar the local names the habit of the species is given indicating its maxi-
mum height, the shape of the crown, the height of the clear bole, the girth nt
breast-height and the external morphelogy of the bark, its colour and thick-
ness. This information will, it is hoped, be useful not only for recognizing the
timber in log form but also for estimating the cost involved in utilizing it.
Informstion on economic products of the speciss other than the wood is also
given where it has a direct bearing on the internal anatomy of the stem as in
the case of gums, resins, oils, ete. In order to make this imformation nsaful,
unpublished data of Wood Anatomy Laboratory have heen freely drawn
upon. The distribution of the species which is given next covers mainly
Tndis. A brief reference to neighbouring countries is also made where the
information was easily available.

DESCRIPTION OF THE WOOD

The description of the wood is given separately for each species only when
different species within & genus can be separated without much difficulty.
When the various species of a genus are anatomically similar and cannot be
differentinted, the deseription of the wood of all the species is given together
after the general information. Here, mention has been made whenever a varia-
tion ocours in any of the species. However, where the genus can be divided into
two or more groups based on aunatomy, the description of wood is given
separately under each group. Under desaription of the wood, informsation is
given on general properties, gross structure, strength, seasoning, natural
durability, susceptibility to insect and fungus attack, preservative treatment,
working gualities, supply and uses and the material studied.

GENERAL PROPERTIES

These ineclude colour of the wood - both sapwood and heartwood,

hardness, specific gravity, odour, lustre, grain and texture, Explanstory
notes on these properties are given below :

Colour—The colour of the outer portion of a log or sapwood is usually
lighter than the inner or central portion known as heartwood. The colour
distinction is not, however, present in all species. The sapwood, being subjeet
to sapstain is often discoloured particularly in logs which are kept exposed
for & long time. The colour of the heartwood varies to a great extent. The
predominant colour throughout the log may be white as in gutel, Trewia
nudiflora or black in the centre s in ebony, Diospyros sbenum. Again, the
colonr may be uneven, showing alternate, light and dark coloured bands or
patches on the end surface. Theso timbers when carefully converted often
produce besutiful figure ( PL C, 81 PL. D, 38 ), '

Sometimes the colouring matter of the wood comes off in contact with
water, In fact, before the aniline dyes came into nse, the heartwood of some
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species belonging to the Leguminosae and Moracsas was the source of some
commercial dyes. Occasionally the water extract of such timbers shows
fluorescence which may be very pronounced as in Pterocarpus.

However, the colour is & character which should be used with grest
cantion for the identification of woods. Here experience counts more than
any other factor. The colour not only varies from wood to wood but also in
the same wood. Marked changes due to exposure are also not imeommon as
in mulberry ( Morus spp. ) snd toon ( Cedrela toona). Further, due to the
absence of any universally accepted standard for describing the eolours of
wood, there ia likely to be some difference of opinion in this respect.

Hardness—The customary physical laboratory test for hardness consists
of finding the resistance which wood offers to indentation. However, in all
our descriptions hardness has been estimated from the resistance offered by the
wood when cut by & sharp knife across the grain.

Weight—This is based on the specific gravity determined by the Wood
Anatomy laboratory, According to the usual practice &t this Institute,
the Timber Mechanics Branch supplies the specific gravity and weight of wood
to all other branches when required. In this case a deviation had to be
made. The dats on specifio gravity st present available in the Timber
Mechanics Branch are confined to some 300 species only, whereas, the number
of species for which specific gravity is required for the writing up of the book
is 1600, Since the Wood Anatomy Branch had to find out specific gravity
of the remaining 1300 species by o method in which a single standsrd size
of the wood specimen could not possibly be used, it was thought advisable to
determine the specific gravity by & well-known method for all the 1600 species.
The details of the method are given below. Here, it may be pointed out that
the data on specific gravity for 300 species collected by the Timber Mechanics
Branch have been incorporated in Appendix I along with other test figures,

The method used for determining specific gravity is the one given by L. N,
Seaman in his publication, **Mechanical, physical and structural properties of
wood grown in India”. In this method, the wood sample is weighed to the
nearest 010 gm. For finding out the volume, & receptacte filled with suflicient
quantity of water is weighed both with and without the specimen. The
specimen is completely immersed in water with the help of a needle and kept
in position by a clamp. Care is taken not to allow the specimen to come
directly in contact with any part of the recoptacle. The difference between
these two weights gives the weight of water displaced by the sample. Finally
the specific gravity is determined by dividing the weight of the wood sample
by the weight of the water it has displaced.

One of the defects of this method is that the air-dry sample absorbs
water when immersed. To minimize this, two precautionary measures are
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taken, Firstly, the specimen is dipped in water before it is immersed in the
veasal or receptacle. Secondly, the weighing is done as quickly as possible. Tt
is realized that the method is not perfect, especially in the case of the light
and coarse-textured woods whiclh absorb water quickly, Nevertheless for the
types of specimens at our disposal, it has been considerad to be most snitable,

1t is customary in a book like this to classify woods based on their weight.
There are many different classifications of Indian woods by different workers.
After giving full consideration to all the existing classifications, the following
has been drawn up for this hook :—

Olass Specific gravity
Very light ( Papita class ) .. Lss than +35 ( below 21:84 Ib. per cu. ft.)
Light ( Semul class ) e *86--55 (21-84 to 34-32 1b. per cu. fr.)
Moderately heavy ( Teak class) ... -55--75 (34-32 to 46-8 Ib. per cu. fi. )
Heavy ( Sal class ) v *70~-95 ( 48-8 to 5928 Ib. per on. fi. )
Very heavy ( Sundri class ) ... More than -95 (above 5928 Ib. per cu. ft. )

Lustre—It is well known that some woods like chickrassy ( Chulrasia
tabularis ), kokko ( Albizzia lesbbeck ), poon ( Calophyllum spp. ) and satinwood
( Chloroxylon swietenia ) show characteristic lustre or sheen. This is due to &
special physical property of cell walls which reflect light. All woods, however,
do not have this property. When present, it is of considerable value from

aesthetic point of view and can be also ntilized as & disgnostio feature of the
wood.

Odour—All freshly cut timbers left in the forest for some time give off an
odour. This is due to the fermentation of carbohiydrates deposited in the cell
cavities and is, therefore, of o diagnostic yalue and has nothing to do with
the charascteristio odour peculinr to some timbers. However, some timbers
like deodar { Cedrus deodara ), sandalwood ( Santalum olbum ) and teak ( Pactona
grandis ) have characteristic odour which s very useful in identification, The
odour in such cases is mainly due to resins, oils, and other chemical deposits,

Grain and texture—These terms are often carelessly unsed causing con-
siderable confusion. Grain relates to alignment of cells, that is, whether they
are straight or twisted in relation to the axis of the tree. Texture applies t;,
size and distribution of cell elements in o unit volume. Usually coarse-textured
woods like gurjan ( Diplerocarpus spp. ) and semul ( Salmalic malabarica )
are rough on the surfave after conversion. On the other hand, in woods like
axlowood ( Anogeisous latifolin ), haldu ( Ading cordifolia ) and aandalwood
( Santalum albwm ), the texture is fine giving o smooth foel. Apart from
identification, these two properties are of considerable value to timber users
Muph dependa an the grain and texture of & wood as to whether it will prminm;
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a beautiful figure on the panels or not and whether it can be given an excellent
polish or finish.

Figure in wood—Usnally timbers show some markings or designs on the
longitudinil surface after conversion which are known as figure. But only
a fow of them have figure of sufficient beauty to be of decorative value. Such
figured timbers sre exploited with advantage by the high class cabinet and
furniture makers. Figure in wood is caused by anatomical and other features
such a8 growth rings, the nature of the grain, conspicuous rays, parenchyma
pattern and chemical deposits that the cells contain, The last factor plays
a much more important part in tropical woods than in temperate ones. It
is not 80 much the amount of chemical deposits but the variation of deposits in
different types of cells and tissues, that is important for the production of
beautiful figure, With experience in conversion of timber, backed by a
knowledge of the anatomy of wood concerned, one can take advantage of all
the factors and bring out figure not enly in planks but also in veneers,
Typical examples of figure in Indian woods as seen on the longitudinal surfaces
are illustrated in plstes C and D ( figs. 2040 ). In chickrassy, Chukrasia
tabularis ( fig. 20 ) the figure is due to chemical deposits in alternate layers
and the ray-flecks, while in laurel, Terminalia tomentosa ( fig. 31 ) and sissoo,
Dalbergia sissoo (fig. 38), it is caused by growth marks and variation in
deposits. The occurrence of deposits in jet-black bands or irregular patches
in Andamon marble wood, Diespyros marmorata is responsible for producing
a highly ornamental type of figure. Poon, Calophyllum snophylum ( fig. 33 ),
makai, Shorea assamica ( fig. 34 ) show the characteristic ribbon or stripe
figure resulting from interlocked-grain. In the case of mango, Mangifera
indica ( fig. 36 ), aud kokko, Albizzia labbuck the striped figure may be modified
to give a quilted appearance due to wavy slignment of fibres. A #ypical
example of the effect of curly grain traceable to minute undulstion in the
direction of fibre arrangement is shown by muhus, Hadhuca latifolia ( fig. 40).
Figure due to growth rings is more comimon in non-porous and ring-porous
woods than diffuse-porous woods and is seen to best advantage on the tangen-
tial surfnco of board fave. Chir, Pinus rocburghii ( fig. 39 ) and elm, Ulmus
wallichizna ( fig: 37 ) are good examples. Some timbors like ok ( Quercus
spp. ), ol Clarallia lucida ( fig. 32 have large and conspicuous ruys which
show as prominent flecks on the quarter-sawn boards exhibiting what is
commonly known in the trado ns silver grain. The presence of broad, alter-
nating layers of parenchyma and fibres gives rise to o heautifal type of figure
called partridge mottling which may be often seen in timbers like silver grey
wood, Terminalia bialata and Cassia fistula (fig, 35). An excoptionally besuti-
ful type of figure kmown as burr or burl is produced in abnormal type of wood
fornd in wart-like excrescences of the trunk or a large branch as in Andaman
padauk, Prerocarpus dalbergivides ( fig. 30 ), and walnut, Juglans regia.
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GROSS STRUCTURE

For a clear understanding of what part of a plant constitutes wood, one
must refer to some standard books on botany and especially on plant anatomy.
Tt will suffice to say here that the secondary xylem of the peremmial plants is
known as wood. The woods dealt with in this book come from both conifers
and broad leaved trees. Anatomically wood is composed of minute tube-like
cells whose size and shape vary considerably. Two main groups of timber are
recognized namely non-porous ( PL A, 1 and 2 ) and porous. Again, the porous
type has been divided into two sub-groups namely, ring-porous ( P1.A,3 ) and
diffuse-porous. These classifications are based on the presence or absence of
pores or vessels and sgein when pores are present, on the pattern of their
distribution. The non-porous and ring-porous woods usually exhibit elear
growth marks indicating the layers of wood that are laid down by a tree in a
growth season. Demnrestion of these marks is due to the difference in the
tissues that are formed during the early and the late part of the growth season.
The tissues that are laid down during the early part of the season, are known as
early wood, and those that are lnid in the later part of the season, as late wood,

Growth rings—The greater the difference between the late wood and the
early wood, the more prominent is the growth ring. In non-porous woods
only the marked difference in the size, shape and cell wall thickness of the early
and the Iate wood tracheids produces the growth ring as in deodar ( Cedrus
deodara ), and chir ( Pinus rocburghii ).

In porous wood on the other hand, the anstomicsl strustures responsible
for true growth ring sre many and some of them are given helow.

( @) Ring-porous charaoters as in feak ( Teclona grandis ), jarul ( Lager-
strosmia flos-roginae ), mulberry ( Morus alba ) and persian lilac ( Melia
azedarach ).

( &) Bemi-ring-porous characters as in toon ( Cedrela toona ), walnud { Jug-

lana regia ), bols ( Morus laevigata ), bijasal ( Plerocarpus marsupium ), and
Andaman padauk ( Plerocarpus dalbergioides ).

(¢) Initial parenchyma as in laurel { Terminalia tomentosa ), mshogany
( Swictenic macrophylla ), satinwood ( Chloroxylon swietenia )

(d ) Terminal parenchyma as in magnolin ( Magnolia campbellis }, cham
( Michelia champaca ). '] 2

{ £ ) Difference in size, shape, arrangment and cell-wall thickness of the
ﬂii? and late :wmd ﬂbre:!-'ﬂﬂ.in thitkn { Pentace burmanica ), kusum (Sehleichera
trijuga ), Grewia spp., Albizzia spp., Anogeissus spp,, and sandalwood ( Sandalum
album ).

(/) Difference in size and frequency of vessels in sarly and
in Maneonia dipilkas, Boswellia ssrrala and many others, ’ i
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The width of the growth rings varies in different spocies and even in the sams
species. The rate of growth is controlled by the genetical make-up of the tree
and the environmental conditions in which it grows. What is considered to
be fast growth in one species may not be s¢ in another. From practical point
of view, it can, however, be said that too fast and too slow grown timbers are
likely to be weak.

It has been known for a long time that slow grown non-porous woods are
usually strong. The reason for this has been found to be that the volume of
late wood, in this group of timbers, remains more or less constant irrespective
of the width of the ring. More the number of growth rings per centimetre,
higher is the precentage of late wood and stranger the timber. But experience
has also shown that this is not slways true. Some slow grown nom-porons
timbers are unexpectedly weak. Anatomical investigation of these timbers
has revealed that the voulme of late wood remains constant only up to s certain
number of rings per centimetre beyond which ita volume also desreases along
with the reduetion in the width of the ring. In Indian spruce, Picea smithiana,
we have found out that the strongest timber is produced when the rings vary
from 7-16 per inch (approximstely 3-6 per om. ) and that the spruce wood with
less than 7 and more than 16 rings per inch is likely to be weak.

In the ring-porous timber, it is just the other way. Faster the growth,
stronger is the timber. In this case, the volume of early wood remains more or
less constant irrespective of the width of the ring.  But once agnin we find that
too fast grown ring-porous timbers are also weak. This is due to the fact that
the cell-wall of the Iate wood becomes imusually thin as a result of fast growth.
In the ring-porous wood of teak ( Tectona grandis ) the strogest timber has so
far been found to be with growth rings varying from approximately 4-12 per
inch ( about 2-5 per om. ). It is doubtful whether teak wood with less than 3
rings per inch will serve any purpose for which strength is considered to be the
main criterion. Om the other hand, it is & common experience that extremely
slow grown teak plank will break under the pressure of fingers like & piece of
bisguit!.

Now, in the third group of woods namely diffuse-porous, the rate of growth
may or may not have any relation with strength, The difficulty in this geroup
is that growth rings are not slways well marked due to the absence of well-
defined early and late wood. The variation in the amount and distribution
of different tissues brought sbout by a change in the rate of growth is also not
yet clearly understood. The problem is a very mmplimt-nd one and will take
a long time to solve. However, some prahmnmr}* investigation® done at Dch.rl
Dun shows that the effect of rate of growth in diffuse-porous hard woods is not

1, K. A. Chowdbury. Some sspocts of pure and npplisd  botsny, Proe. 3tk Ind. Sz Cong,
B T Beiddaciel adtess 0 & K. Puris Variation in wirooture and gquality of
..,mf'mi.;‘ f::ﬁ' i:. &Tﬂ%ﬁ Proc. of ihe Tk British Qommonsesalth Forestry Conference,

Australis, 1067,
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the same in all species. Some timbers like Anogsissus spp., Adogle marmelos,
Chloroxylon swistenio and Carallio infegerrima do not show much variation in
specific gravity due to the changes in the rate of growth. But there are other
species which give an entirely different picture. For instance, in Salmalia
malabrice and Stereulia campanulata, fast growth is associated with a low specific
gravity due to less quantity of cell-wall material per unit volume. From anato-
mical point of view this is brought sbout by increase in parenchyma and ray
voluwe, and deerease in fibre wall thickness.  Tho timber consequently beesmes
weak. Again in some fimbers like lsurel ( T'erminalia lomentosa ) and champ
( Michelia champaea ) extreme slow growth produces spongy and weak timber
mainly due to increase in pore volume.

Mention may be made here of the anntomical strustures whick sometime
give the impression of growth rings but are not actually so. False growth
rings found in non-porous woods like chir ( Pinus roxburghii ), fir { Abies pindrow)
nnd spruce ( Picea smithiana ) are due to the presence of thick-walled tricheids
in the middle of Em“’i-'h ﬁ.“g- Silmlﬂl}" i the case of m*mu& ur_lmrui.ﬁng_
porous woods like teak ( Teclona grandis) snd toon ( Cedrela toona ), a change
in the thickness of the fibre walls produces false rings.  Further, some members
of the Dipterocarpucene like Shorea and Hopea and those of Melinesas like too,
( Cedrela topna ) and white cedar | Dysoxylum malobavicwm ) show concentrio
rows of guun ducts which give the impression of growth rings but actuall v haye
nothing to do with the true growth marks. Occasionally gelatinous fibres
develop in concentrie tructs in the woods of some families ke Anacordiaceas
Lauraceos, Leguminosae, vte., giving the impression of growth marks {PLC 27).

Vessels or pores—In porous-woads, the pattern of distribution of pores is
often choracteristio and is, therefore, taken advantage of for the purpose of
classification and identification. The ring-porous structure is due to the con-
ventration of large poresat the early part of the growth ring, and the late pores
aro ugnally much smaller in size than the early pores as in mulberry, Morus
indica (PL A, 3). In most woods, the pores sre either singlo or in multiples
in one and the same timber.  Thore are, howover, o few woods in whick pores
are oxvlusively or predominantly solitary as in Xunthophyllum Navescona | P).
A, 4). The way the pore-multiples are distributed makes ji easy to elassify
certain timbers.  In Sideroxylon longepeliolntum, the pores sre in radial multi-
ples, while in Stemanurus spp. thoy wre in tangential multiples ( PI. A, Bando).
Again, the distribution of pores sometimes is not strietly apeaking in multiples
but in clusters. Here o bunch of pores of small size are packed up together a8
seen in Tamariz articalata (PLA, 7). Some diffuse-porous woods show a radial-
ly oblique asrrangement of pores which is typical of Calophyllum spp., Mesua
Jerrom ond Querous spp. (PL A, 8 ). Some of these structures may tuzrt: nlwa};a
be chisracteristio of & genus or & species hut witly experielice one oan profitably
use the distribution of pores for classification and identification. There f,
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another type of distribution which can also be used with profit. In this the
small poves are found in clusters which show & tendency for oblique distribution.
As a result, the entire vessel distribution gives the impression of o flame-like
structure. This is best seen in the woods of Osmonthus suaviz (P A, 9),
Rhamnus virgutus and Skimmia laureole.

The size of the pores as seen on the end surface is also of value in classifi-
eation. Since the actual measurement of the size of the pores is not always
possible in the field, we have made a classification from practical point of view
as given helow :—

1. Very large to large ... Outlines distinotly visible to the eye.

2. Moderately large ... Visible to the eye, but outlines not

distinotly visible.

3. Small to very small ... Not visible to the eye.

Apart from size and patterns of pores, formed on the end surface of the
wood, their frequency ia also of importance. Frequency was determined by
the method given in Bulletin No. 25 of the Forest Products Laboratory, Princes
Risborough, England. As to the translation of observations into descriptive
terms we have nsed the classifieation made by Chsattaway,!

Massificalion of porea per unit area

Very fow ... up to 2 per mm.®
Few 25 v
Moderately fow 5-10 ,, ..
Moderately numerous 10-20 ,, ..
Numerous 20040 ., ..
Very numerous .. Over 40,

Depending on their size, the pores are usually visible on the end surface
as holes, The outline of the pores varies from round to oval in many timbers
but in some it is charscteristically either round or oval. In the latter case,
the structure becomes valnable for classification. As a rule, vessels or pores
in the sapwood are open, while in the heartwood they may eithor remsin open
or become ocoluded by deposita or tyloses, The deposits consist of various
kinds of infiltration products and may range in colour from chalky white as in
kanju ( Holopteloa sulegrifolie ) to dark reddish-hrown in timbers like snndri
( Heretiera spp. ) and muhogany { Swidenia spp. ). Oceasionally the deposits
may form as much as 25 to 30 per cent by weight of the wood as in red cuteh
( Acacia chimdra ). Tyloses are in-growths frons the surrounding parencliyms
oells into the vessel esvity and may completely block the vessels as foam-liks

LM M Ohsifawey, Proposs) staudands for mimerinl valios usd in dessrling wosds, Tmp
woods 30, 20-28, 1003,
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masd in some timbers. When tyloses are abundantly developed as in sal
( Shorea robusta ), jhingan ( Lamnea grandis ) and gamari ( Omelina arboren ),
they constitute o striking feature of disgnostic value. When pores are large
they show up on the longitudinal surface as grooves along the grain which are
kmown as vesael lines, The perforation between two contiguous vessel members
may be simple or ladder-like. The latter is described as scalariform and may
some times be seen clearly on the longitudinal surface of the timber under
hand lens as in Meliosma spp. (PL O, 25 ) and some woods of the Magnoliaceae,

Parenchyma or soft tissues—7The parenchyma cells ave usually of a lighter
volour than the fibres which form the bulk of the wood and are therefors seen
distinctly on the end surface. They are distributed in many ways and the
pattern they form can be conveniently used for the classification of woods., At
present, thereis considerable confusion in literature as to the way they are to be
grouped. For a olear understanding of the terms nsed in this book it would
be desirable to define them here.

Four main types of parenchyma distribution under hand lens can be recog-
nized, namely ( + ) initial or terminal, ( # ) apotracheal, ( iii ) paratracheal and
{#v ) banded, These are briefly desoribed below.

Initial or terminal—In this type, parenchyma is visible under the lens as
fine or somewhat thick lines delimiting the growth rings. They are termed
initiall when Inid down in the beginning of the growth season as in all ring-
porous and some diffuse-porous woods like laurel, Terminalia tomentosa ( PL. B,
17).  Their presence in diffuse-porons wood has been found to be much more
frequent than st first thought. In fact in many families like Meljaceae snd
Rutaceae the concentric bands that ocour at regular intervals are mostly of initial
parenchyma cells. The term ferminal parenchyms is applied to those cells
which ocour as the last tissues in a growth ring as in champ, Michalin champaca
('L B, 18). Researches carried out for the Iast twenty-five vears on living
trees have brought to light only a few trees which are in the habit of producing
this type of parenchymas distribution. In fact we have so far found it in only
one family namely, Magnolicceae. Nevertheless, in many books on wood

anatomy only the terminal parenchyma is found becsuss it has been in use for
s long time.

Apotracheal—When parenchyma cells are distributed in such a way that
the pattern formed appears to be typically independent of the vessels or pores
they ure called npotracheal, There are many sub-divisions in this g'mupr
When apotracheal parenchyma cells are irregularly distributed among fibres
singly or in a group of 2-4 cells, they are called diffuse. In some timbers like
Dillsnia spp. and Sehima wallichii, the vells sre mostly single, while they are

1 K. & Chowdhury. Terminal anil iitial pareochyms rells b e o 5 ——————
W. & A, New Photoliid 34, 4, 1988 vereociys el 5 the wood of Terminaiia womenton
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mainly in groups of 2-3 in others as in Cyclostemon confertiflorua (P1. B, 10),
Parenchyma pattern is said to be diffuss-aggregate when the soft-tissues are for
the most part in short hroken tangential lines of 3-5 cells as in Xanthophylum
flavescens [ Pl. A, 4), haldu ( Adina cordifolia ) and kuthan ( Hymenodictyon
excelsum ). These types often merge with the next type known as reficulate
in which fine tangential lines run from ray to ray forming o net-like structure
as in the woods of Annonaceae ( PL. B, 11 ), Bombacaceas, and Malvaceas. From
the definitions of these sub-groups it must not be thought that different timbers
show elearly different patterns and the classification, therefore, 1s easy. This
is not the case. In faot, many timbers show more than one pattern of this sub-
group. For instance in semul ( Salmalia malabarica ), though the predominant
pattern is retioulate, it may ofien be diffuse-aggregate. However, there are
some other woods like walnut and those belonging to Annonaceae, where the
retioulate pastern is always a constant feature and does not merge with other
types. Sometimes frequency of these apotracheal lines may be useful in identi-
fication. Again, some genera show characteristically thick apotracheal bands
which end abruptly and are often described as broken apotracheal bands.
Calophyllum (P1. A, 8 ) of Guitiferae and Glute and Melanorrhoen of Anacardia-
ceae are well-known examples for this type of distribution. In some timbers,
however, such bands may be more or less continuous as in banati ( Lophopetalum
spp. ) and chatian ( Alstonin scholaris ).

Paratracheal -When parenchyma cells are associated with the vessels or
pares, they sre called paratracheal. Like the apotracheal. the paratracheal
also shows many patterns. When parenchyma cells form a completa sheath
round o vessel or & vessel-multiple as in khair, dcacic catechn (PL. B, 14), they
are termed a8 vasicentric. The term aliform or eye-let is applied where parnira-
cheal parenchyma forms wing-like lateral extensions as in kokko. Albizzia
lebbeck (Pl. B, 16), Another characteristic type is conflusni parenchyma.
In this the coalesoed aliform parenchyms cells form irregular tangential or
diagonal bands as in sandan, Owgeinia dalbergioides (P1. B, 18 ). The comfluent
bands may be continuons or discontinuous. When discontinuous, the structure
|5 often called broken wavy bands as in Erioglossum rubiginosum ( PL.B, 12 ).

Banded—In this pattern concentric layers of bands of parenchyms and
fibres alternate at more or less regular intervals.  When the position of the ves-
sels in relation to the parenchyma bands is clear and distinot, there is no diffi-
oulty in describing the stracture as apotrachesl banded or paratracheal banded.
But there are many in which it is extremely diffioult to say with certainty
whether the pattern is mainly apotracheal or paratracheal. In such cases the
banda may be more or less of the same thickness as, or appreciably wider than
the intervening fibre layers. Some typical examples of the former are Ficus
spp.. Bawhinia epp. and Cynometra spp. while the latter is well illustrated by
Pongamia glabra, and Erythring suberosa (FL B, 13).
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.Rays—The width, frequenoy and appearance of rays are often of consider-
able diagnostio value but it is not always an easy task to classify rays as seen
on the end surface. In this book the following classification is adopted.

. Very broad to broad ... Prominent to the eye.
2. Moderately broad ... Distinetly visible to the eye.
3. Tige to very fine ... Not visible or just visible to the aye.

As regarda frequency only two classes are recognized in this book. Rays
are said to be widely spaced when they are less than 5 per mm.* and closaly
spaced when more than #.  In between these clissses a large number of woods
fall and they are described as “fairly closely spaced ", “not olosely spaced ™ or
“gomewhat widely spaced”.

Visibility of rays is not always the same in all woods. When the rays
contain darkish chemical deposits along with the adjoining tissues, they do not
show up clearly. In that case, the determination of their widlth, becomes
difficult, Special care should, therefore, be taken to pxamine the ray tissues
on the end surface. If in doulit, one must examine the tangential surfaces
ns this helps to get better picture of the rays. Some woods have very high
rays which show up prominently on the radial surface produsing conspicuous
ray-flecks and silver grain.

Pith-flecks—Asaresult of injury by inseots, certain trees develop irregular
patohies of abnormal parenchymatous tissues embedded in the wood. These
are known as pith-flecks. Often these show up rather conspicuously agaimst
the natural colour of the weod and on board face may be mistaken for resin
canals, Although one cannot identify o timber marely by the pith-flecks yet
their presence is of some disgnostic value. for some woods like Masua ferrea,
and others belonging to family Lawracege are more lisbls to form pith-flecks;

INTERCELLULAR CANALS OR DUCTS

Intercellular Canals or Ducts—Many plants sre known to have etory
volls or tissues in their organs.  Sometimes the secretory cells may ooeur m the
secandary xylem. In some coniferons woods like pine and sprice the resin
canals are a constant feature.  They are distributed both vertically snd radially
in the same wood. The distribution of the vertical tesin canals is often charao.
teristic of some genera and species and can, therofore. he utilized for their
dingnosis. These are of two types — (i ) seatterad and irregularly distributed
asin spruce ( P1L A, 2 ) and pine (PL B, 21 ) ; and ( 4 ) in long tangential rows
at irregular mtervals a= in deodar | Cedrus deodara ). Inspruce, the resin canals
are very few and minute and may often be overlooked “ven under hand lens.
Om the other hand in some pines the resin canals being largs, show P Very promi-
nently and may give the impression of pores and vessel Jines, However with

1o the sals dvem In fle 'I'-:u;'lT-___‘__________'___"‘———

*Cosnied acconling ]
Ristorough, Bulletin No. 25, 1962 Produts Research Laboratory, Privees
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» little practice one should be able to easily distinguish the non-porous woods
with large resin canals from the porous woods. The radisl resin canals of
coniferons wooils are generally very minute and as such are distinet only under
the microsoope.

Some porous woods alse have gum canals or ducts. Here also two types
are known to ocour. The vertical types are grouped under two classes namely,
single or short tangential groups or arcs a3 in Dipterocarpus spp. ( PL B, 19),
and poneentric or long tangential groups as in Shorea robusta and Parashored
stellata ( P1. B, 20 ), Only two fnmﬂiamknﬂmmhumﬂnglﬁmshmm—
gential groups namely, Dipterocarpaceae and Leguminosae. Inthe former, it is
& common festure while in the Iatter it occurs only occasionally is in Hardwickio
pinnata. Long tangential groups are found in many families like Diplerocar-
paceas, Meliaceae, Rulaceas, Comibretaceae, Hamamelidaceae snd Sterculiacene.
These are often so prominent s to give the impression of growth marks. It
is believed that this type of gnm duct is traumatic and develops a8 a result of
some injury to the cambium. The radial type as in conifers is not confined only
to those timbers which have vertical types. For example, radial gum canale
are found in some members of the family Anacardiacenc, Burseraceae, Guiliferas,
Moraceae, ete., which do not have any vertioal gum ducts. When these canals
are hig enough s in Garugs pinnata, Spondias mangifera and Ochrocarpus longi-
folius, they can be vasily detected with a hand lens on the tangential surface
and are useful in classification.

Ripple marks—In some timbers the rays and other vertical tissues and
colls sre arranged in stories 80 ss to bring about, ou the tangential surface, the
effect of fine, equidistant, wavy lines st right sngles to the grain. These are
known as ripple marks (PL C, 26 ). As only some timbers show this feature,
they ean be easily distinguished from others. The number of marks per centi-
metre is usually & conservative {eature of & woud and can, therefore, be utilized
for its disgnosis. Some of the best examples of ripple marks are Plerocarpus
dalbergioides, P. marsupium, Holoptslaa intsgrifolia, Chloroxylon swisdenio and
Mansonia depikae (P). C, 26 ),

Included phloem—The secondary xylem discussed so far may be called
normal beeause & great majority of the perennial plants show this type of struc-
ture, which i¢ the produet of normal cambial activity, There are, however,
some in which we find anomalous atructure, Here, due to some unknown
reason, the cambium cuts off on the inner side of the stem some phloem tissues in
addition to xylem cells. This is dove with such regularity that the anomalous
secondary xylem produves & patiern of struoture which is more or less uniform
throughout. Some suthorities have olassified the secondary xylem of this type
into eight groups while other do 1ot sgree to it.  Without making an intensive
study of this abnormal xylem on living plants, [t seems Lo us o be futile to
classify at this stage such a complicated tissut. For the purpose of this book
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it will be sufficient if three groups are recognized.  When the strands of phloem
are more or less uniformly distributed throughout the wood, the structure is
walled foraminate ( PL. C, 22 ), The term concendric is applied when alternate
layers of phloem and xylem run more or less all round the stem ( P C, 23 ).
The alternate layers of phloem and xylem may sometimes be connected radially

or obliquely by phloem tissues and give rise to o third type known as anastomos-
g (PL €, 24),

Mechanical properties—The properties of wood dealt with in the appendix
[ of this book are confined to

(i ) Specific gravity based on weight oven-dry and volume green.
{ 4 ) Weight per cubic metre at 12 per cent moisture conteni iy
Kilograms.
( ##i ) Bhrinkage per cent green to oven-dry.
{ n) Radial
{ b) Tangential
{ ¢ ) Volumetric
{ ) Statio bending.
() Modulus of rupture. kg. per om.?

(&) Modulus of elasticity, kg. per em.* Both green and
air-dry.

(v ) Impact bending: Maximum height of drop of & 22.68 kg.
hammer, in om.

(i) Compression parallel to grain. Maximum erushing stress, kg
per om.?

For detailed information on the method of selection and testing of wood
specimens, the reader is referred to some standard text-book on Timber Mecha-
nics. To cover all the variation that s timber is likely to have, tests for each

ies have been based on specimens taken from § brees of merohantable size.

Of the 1,600 species, the mechanical properties have so
i " : fﬂl‘
determined by the Timber Mechanics Branaly of the Forest Research Instm

for about 300. For the remaining species, strength data havs
b been collected
from other souroes where available. The atrength data supplied by the Timber

Mechanies Branch sre given in the appendix I, while the da from
_ . ta
sources are mcorporated in the body of the book. o

When informstion on the mechanjcal Properties of a wood
! was
wir hivve siven the strength properties of foreign timbers of th:ﬂ;:fhbh
having more or less similar anatomieal structure.  This, we ho will mﬂﬂmﬂi
an index to the possible strength properties of ony timbor, e =
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Seasoning—Information on the correct method of seasoning a timber is
sssential for its efficient utilization. This is more so in & country like Indis
where there is considernhle shortage of timbers. The data so far collected by
the Seasoning Branch of this Institute are for about 250 species and these have
been ingorporated inthis book. Advantage of published data on foreign timbers
has also been taken, where it has been thought useful. It is well-known that
the presence of compression wood snd tension wood in a log often causes consider-
‘able diffioulty in the seasoning of planks and scautlings. Compression wood
(PL C, 27 ) is found in non-porons woods and can be sometimes detected by the
naked eye hecsuse of its different look from the normal wood. Ii always
produces liigh and irregular longitudinal shrinkage sand less shrinkage across
the grain. Tension wood ( Pl. 0, 28 ) is found in woods of broad leaved trees.!
It characteristically shrinks more longitudinally and less transversally than
normal wood.  Ocourrence of these defocts in timber Las been pointed out at
the appropriate places, Furthermore, under the description of wood, some
anatomieal information has been incorporated which is likely to be helpful fora
general assessment of its seasoning properties. For instance, when tyloses are
profusely present the timber usually takes a long time to season as the passnge of
moisture, in such cases, is usually slow. Again, when the vessels are blocked up
by gums and similar deposits, the timber is rather difficult to season. Presence
of gum duets, as found in the woods of Dipterocarpus spp., makes the timbers
refractory to seasoning. In the same mamner the percentage of fibres and
parenchyma cells present in » unit volume of wood, determines to a great extent
its seasoning properties.

Natural durability—The information under this head has mainly been
supplied by the Wood Preservation Branch, based on the records of graveyard
tests made for many vears at the Forest Research Institute. Some forest
officers also have been good enough to supply us information on this point.
Information gathered by the authors during the last 30 years on the natural
durability of timber that they have come across, hss been incorporated.

Insect and fungus attack—Sources of these data sre mostly the published
literature by Entomology snd Mycology Branches of the Forest Research
Tnstitute, Judicious use hasalso been made of some information on timbers
given in foreign literature.

Preservative treatment—It is & vommon experience that the sapwood
of practically all timbers perishes quickly. This is due to the fungus and insect
sttack on the sapwood which is full of food material in the form of carbohy-
drates. The heartwood of some timbers is naturally durable. To overcome
this drawback of sapwood, it is often treated with different preservatives.

. B S Ghosh and K. Ramesh Rao. Oecurrence of tensiun wood snd ifs effect on properties of
e lm%-.n timbors, Prosesdings of tha Tih British mmemwenlth Foegstey Comference, Anstralia, 1057,
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Leaving a few timbers whose heartwood is naturally durable, there are many
in which the heartwood also does not last very long. These are also treated
with chemical preservatives to increase their durability and prolong their life
in service, It may be noted here that treatability of heartwood is not always
the same in oll species, Some are very easily treatable with complete penetra-
tion like hollong ( Diplerocarpus muacrocarpus ) aud holloek ( Tarminalia myri-
oearpa ) while in others like jhingan ( Lannea grandis ), salai ( Boswellia serrala ),
sal ( shoria robusia ), bijasal ( Plerocarpus marsupium ), bishop wood ( Bischofia
javanica ), and piney ( Hardwickia pinnata ), the heartwood is very refractory
to trestment, penetration being practically nil, The treatability of timber
iz often related to the anatomical structure, particularly the extent of develop-
ment of tyloses, gum, resin and other chemical deposits, Records of chiemically
treatod timbers kept under observation for years give valusble information.
This has been done at the Wood Preservation Branch of the Forest Research
Institute and at present durability data on treated timbers are available for
about 200 species.

Working qualities—The properties of timber that come under this heading,
are usually sssessed by avtaal test in a well-equipped wood workshop.  What-
ever information available in the wood workshop of this Institute has been
incorporated in this book. Also the apatomicsl deseription of the wood
is helpful in estimating the working qualities of such woods for which no actual
test hins been made.  For this assessment, the size snd distribution of different
types of cells, their alignment, deposits, ete,, can be utilized,

Supply and uses—Useful informution on the svailability of about 185
timbers has been given by the Indisn Standards Instituiion publication on
**(lassifioation of commercial timbers and their zonal distribution”, Trotter's
“Common commercial timbers of Indin aud their uses™ also gives vahblo
information on this point. * Commercial timbers of Tudia " by Pearson anl
Brown gives somo information on supplies which is rather out-of-date. We
have used our experience and disoretion in wsing information from the last
puhlimmm. In Mlli.ihul‘.l. " Wesi B-l.'.llgi.l.] cotmercial Lim'm L h.‘, t:hﬂ"“"dhu )
gives accurate information on 26 species that grow in West Heng;]. The loes)
floras especially the latest anes like **'The trees of norther Bengal " by Cowan
and Cowan, ** Forest Flora for Pilibiit, Owll, Gorakhpur snd Bundelkhand ™
by Kanjilal, “Flora of Assam™ by Kanjilal and others, aod “Supplement to
the Botany of Bihar and Orissa” by Mooney have been consulted for sy
information on supply that they contain. ‘These sources have not covered all
the species deslt with in this book. For the remaining species only distribu-
tion has been given without specifically mentioning the qusntities svailsble

Information on uses of woods has been gathored from va
: : s been gatho rious souroes
literature both Indisn and foreign.  T'his has been su pplemented by the sut h:::::
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experience in the laborstory where thousands of wood samples are received
for identification and advice on vses. In addition, the Supply Department
of the Government of India were kind enough to make available to us the records
maintained by them during the last World War on the uses of various woods,
A careful analysis of these records has given us much information of value
whioh has been incorporated in the book.

{nformation thus eollected is only for about 600 species. For the remaining
spedies, hardly sny information is available. However, their possible uses have
been recommended here based on the general propérties and the anatomical
struoture. The data which have been taken into consideration for determining
the prospective nuses are, mainly specific gravity, grain and texture, pore-size,
pore-distribution, pereentage of parenchyma, fibers and rays., From a study
of these characters, it is possible to roughly estimate the strength properties
of timbers and have some idea of their suitability for various uses. Some of
our timbers suggested during the last war for tool handles were based on such
studies. The suitability of timbers for turnery articles isassociated with small
pores, marrow rays, and scanty parenchyma, The arrangement of these
elements should be very mniform throughout the wood, otherwise the timber
ia likely to chip off under the fine tools used for carving. Fuxzus spp. and
Glardenia spp. are suitable for this purpose because they have all the requisite
anatomical characteristics. This type of broad elassification of timbers based on
their anatomy has been found to be very useful during the last war, when many
new or mnknown timbers came into the market, whose physical properties and
working qualities were not known at that time'. Later experience has shown
that recommendations made based on such classifications were not far off the
mark. This, however, does not mean that the actual test in the Inboratory
for determining the properties of wood is not necessary. Kuowledge of ana-
tomical structure should be used for enly those timbers for which no data are
availahle and that too cautiously.

Material —All authentio wood samples available in Indian wood collection
of the Forest Research Institute hiave been examined for the preparation of this
book. After the desoription of the woods the number of samples studied for
eachspecios is given. The numbers listed indicate the accessionnumber of the
samples. The locality from which the wood has been collected is given after the
accessionnumber. The specific gravity of the sample is also given within brac-
kets. Theidea behind this is to show the extent of variation in weight for each
species fiom loeality to loonlity. For a few samples, it was not known from
where they were collected,  This has been indicated by leaving a blank space in
place of locality.

Bibliography—For the writing up of this book, & very large number of
books und journals both Indian and foreign had to be consulted. The forest
vegetation of India is mainly tropieal and has much in common with that of

1. K. A Chowdbury snd 8. 5. hesh. Soums more comumercial timbery of Indla. Indian For. Ree
(K5 )48 1ML
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Malaya, Africa and South Ameriea. Tnformation svailable oy timbers and
other products of these countries is therefore likely o be useful for proper utili-
zation of the indigenous species. Again, on the hills of northern India, thers
ore many genera like Abies, dcer, Betula, Picea, Pinus, Quercus, Ulmus, sto.,
which are more commonly found in the temperate zones of Europe and North
Ameriea. Information available on the uses of many of these foreign timbers
is therefore useful for our own species. In view of this, foreign literature has
been freely drawn upon wherever necessary, particularly of South-East Asia.
Books like Willis’s *“ Dictionsary of the flowering plante and ferns™ and Bailey's
" Manual of cultivated plants™ and Lawrence's ** Taxonomy of vascular plants"
were useful for compiling information on the distribution of families and genera.
For the information on species, the following Indian floras were wonstantly
referred to :—
I, Plunts of the Punjab by C. J. Bamber, Lahore, 10186,
2. The flora Bylvatica for southern India, 2 Vols. by R, H. Beddome,
Madras, 1869.-74.
3. Flora of the Aka hills by K. Biswas. Indian For Res. { NS}
Botany 3, 1, 1041,
4. The forest trees of Travancors hy T. F. Bourdillon. Trivandenm,
1808,
b. Indian Trees by D. Brandis, London, 192].
6, Flora of the Presidency of Bombay by T. Cook. Lomdon, 1o01-
1008.
7. The trees of northern Bengal by A. N. Cowan and
Calontta, 1929,
8. Flora of the upper Gangetic Plain and of the
sub-himalayan traots, 8 Vols. by I F. In
1629,
0. Theflora of the Nilgiri and Pulney hill-tops,
Madras, 1915 and 1020
10.  Flora of the Presideney of Madras by
19346,

11. A foresat flors of Chota-Nagpnr, by H. H. Haines, Caloutta, 1910,
12, Descriptive list of trees,

shrubs and eoonomic plants of the Southern

circle, Contral Provinoes, by H. H. Haines, Allahabad, 1916,

13. The Botany of Bilwr and Orissa by H. H. Haines, London, 1025,

14. List of plants of the Chittagong collootomte and hill tracts by R. L,
Heinig, Caloutta, 1007, [

I8, The flors of British India. 7 Vals,, by J. D, Hooker, London 1872
1507,

16. TDesoriptive list of trees wnd shrubs of the Eastern Cirole, United
Provinoees by P Kanjilal, Allahabad, 1095

J. M. Cowan.,

adjacent Siwalik and
ithie, Calontta, 1903—

3 Vols;, by P. F. Fyson.

Jd. 8. Gamble, London, 1015



17.
18,

1h,

23,
24,

26.

27,

28.

240,

30,
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Forest flors for Pilibhit, Ouwdh, Gorakhpur and Bundelkhand by
P. €. Kanjilal, Allshabad, 1833,

Flora of Assam, 5 Vols, by U, N. Kanjilal, P. (!. Kanjilal, A, Das
and C. Purkayasths, Shillong, 193440,

Forest flora of the Chakrata, Dehra Dun and Saharanpur foresi
divisions, United Provinees by U, N. Kanjilal and B. L. Gupta,
Caloutta, 1828,

Forest flora of British Burma, 2 Vols,, by 8. Kurz, Caloutta, 1877

Supplement to the Botany of Bihar and Orizsa by H. Mooney,
Ranohi, 19560,

Descriptive list of trees and shrubs between the Ganges and Sarda
River by A. E. Osmaston, Naini Tal, 1022,

A forest flora for Kumaon by A, E, Osmaston, Allahabad, 1927,

A forest flors for the Punjab with Hazars and Delhi by R, N,
Parker, Lahore, 1918,

A forest flora of Andaman islands by C. E. Parkinson, Simla. 1925,

Bengal Plants, 2 Vols., by D. Prain, Caleutta. 1803,

Flowering Plants of Travancore by M. Rama Rao, Trivandrum,
1014.

List of the more important trees, shrubs, climbers and herbs ocour-
ring in the forests of Madras Presidency with their local names
by V. N. Seshagiri Rao and M. H. Krishnaswamy, Madras, 1941.

The trees, shrubs and woody elimbers of the Bombay Presidency,
by W. A, Talbot, Bombay, 1002.

Forest flora of the Bombay Presidency and Sind, 2 Vols., by W. A,
Taibot, Poona, 1909-11.

Silvienlture of Indian Trees, 3 Vols., by R. 8. Troup, Oxford, 1921.

Deseriptive list of trees, shrubs, climbers and economio herbs of the
Northern and Berar forest eireles, Central Provinees, hy D. 0.
Witt, Allahabad, 1916,

Imaddition, a list of seleoted bibliography is given st the end of each family.
For the books, the vear and the place of publication are given. The names of
the journals are abbreviated according to the 1050 edition of the “ World list
of scientific periodieals”. The names of journals not included in this list are

given in fall.

ILLUSTRATIONS

Frontispiece is m ocomposite photomicrograph of teak showing the
minute anatomical structure as sem on all the three surfaces - oross,
tangential and radisl. Tt is hoped, this will enable readers to get a three dimen-
sional picture of the different tissues that go to the formation of a block of wood.
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A map of Indin showing forest cover and four plates ( A, B, Cand D ) illustrating
the different anatomical structures and various types of figure in wood are includ-
ed in the introduction for easy reference. At the end of the first volume, there
are 30 plates containing in all 180 photomicrographs. These show end-grain

structure of timbers dealt with in this volume at & magnificstion of abont ten

sl are reproduced from negative prints taken directly on bromide paper from

stained sections by transmitted light. Such photomicrographs will form a
regular featnre of the forthcoming volumes as well.

GENERAL REMARKS

In conclusion; a few suggestions indicating the way the information given
in this book can be utilized by different parties which handle wood in
ong form or another may not be out of place. Some practical hints on
how to identify timbers with the help of this book ave also desirable. By refer-
ring to the book, the forest officer will come to know abiout the physical
properties, the working qualities and uses of the timber species that grow
in his aves. He may then be ablo to induce people to buy and make use of the
timbers for which there is no demand now. The industrialist by referring to
Appendix IIT will be able to find out which timbers are most suitable for ANy
particular industry. If he wishes to establish o new wood based industry he
may refer to the distribution of reeommended species given in the body of the
book and decide the locality that would be most suitable for the purpose, after
giving due thought to the question of cheap transport and easy storage of the
raw material. Furthermore, villagers and specially those living near forest, will
find in this book mmeh information whioh will be of interest to them. In BYETY
forest there are at present many small trees and lisrge shrubs which are not nor-
mally exploited for commerdial purposes, Some of these produce excellent
timbers and can be utilized loeally for small sealo industries like match, peneil
and pen-holder moking, toys, ete.  Thete is also room for improvement in the
already existing village industries like manuficture of carts, agrieultural imple-
ments, and tool handles. By referring to this, botanists also ean got an idea of
the snatomical structure of the secondary xylem of the perenninl plants. The
varistions found within the family or the genus or the species have all bhoen
inoorporated in the book. Here a warning to the palacobotanists may not be
out of p%nm. If they try to identify fossil woods based on the TMACTOSCOPHD
descriptions and the photomicrograpis given here, they are likely to go astray.

A fossil wood cannot be identified by IMACTOSCOTI ingad i
| )\ e examination only,
microgoopio strooture must he carefully studied bef e

R oreé a fossil wood can be

Above all, the boak will be of hel
of wood samples when in doubt,
volume, one oy find
the hook. The gen

p in checking and verifying the identity
By referring to the two milices given in each
out where the timber has been deseribed in the body of
eril properties and the gross strueture can then be checked
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with the timber in doubt. If there is complete sgreement, the timber may he
said to be correctly named.  If not, it is sdvisahle to senud & small sample of the
wood to the Forest Research Institnte for determining its correct indentity.
It is customary in » book on wood anatomy to give a key for ideniification
At present it is not possible becanse necessary data for all the species have not
vet been, vollected. I at all possible, a key will be given in the last volume.
when the anatomical study of all the species will be complete.  In the wean-
time, the reader is advised to identify an wiknown piece of fimber by comparing
its struoture with the deseription of the wood aud with the help of the photo-
migrographs, given in the book.
HINTS ON IDENTIFICATION

For gross identification of woods two things ave required ; a gooil steel knife
which must bo kept very shorp, and & lens magnifying 10-12 times.  The lens
can be obtaived from any scientifio instrument dealer.  In addition to these,
a small chisel and a hammer are often nseful, vspecially when one has to identify
big pieces of timber which cannot be lifted easily. A small picce can be cut off
with the chisel and hammer. The sample to be examined need not be large but
1t must not be taken from the portion too near the pith. The procedure to
examine the sample is given below -—

Make a sharp cut on the end surface of the piece to be examined.  Hold
the lens olose to the eye and gradually bring the cut surface near till its strue-
ture is clearly visible. As a ruls, moistening the surface helps to bring out the
structure in detail but there sre exceptions to this.  Both ways should, therefore,
be tried for getting the best definition.  The wood should be held in such & way
#s to get s good light on the cut surface. In most eases, 4 single ont will he
sufficient for satisfactory identitieation. A number of enbs, however, sy be
required in some cases to ensure observation of minute characters which may
otherwise be overlooked. A Jittle experience will enable one to judge when
siich extra checks are necessary

It is not always realized that for the proper utilization of any timber, the
first and the most important step is to know its correct identity. However,
identifioation of timbers is not easy in this country as we have seversl hundred
timber species in use. The way they are handled by different agencies also
adds to the difficuliies of sellers snd buyers. Further, there 15 a tendency to
pass off inferior timbers under the names of well-reputed ones.  As a result,
there is no certainty of getting the right timber and it is likely that a totally
unsuitable timber may sometines be used.  Mistakes made in this way have
cost the Government snd the public lakhs of rupees in the past.  Thereforo to
avoid such losses in future, the importance of using correctly identitied timber
hardly needs to be emphasized.






I. DILLENITACEAE

The family Dilleniaceae consista of 12-17 genera and about 400 spocies of
trees, shrubs and climbers, rarely herbs. It is confined to the tropical and sub-
tropical regions of the world, mainly the Indo-Malayan region, Australia and
Amarica.

The family includes some ornamental plants which bear large showy flowers ;
a few also yield edible fruits. The hard, rough loaves of somo spevies are locally
used as substitutes for sand-paper. Several species are utilized in medicine
and some for tanning hides. Many lianas like Delima sarmentosa L. cuntain
& large quantity of water which travellers and local inhabitants often drink.
Some slender stems of lianas are known to be used ss ‘bush-ropes’.

Dillenia and Wormia in South-East Asia and Curatella in tropical America
yiold timbers, which are not of much commercial importance. They find their
way to local markets where they are used for general construction.

Of the 4 genera and 16 spocies indigenous to India, only Dillenia attoins
tree size and is considered here. The only other woody gonus is Delima, which
is represented by a single specivs namely D. sarmentosa L. [ Tetracera asiatica
( Lour ) Hoogl. ], — a large woody climber in Assam.

DILLENIA 1.

A genus of trees and shrubs distributed widely in the tropical regions of
the world, the largest number of species being confined to India and South-East
Asia. About 11 species of troes are known to grow in the Indian region. Of
the 6 species dealt with here, two namely, D. mdica and D. pentagyna are of
commercial importance.

The woods are similar in appearance and structure, and ean not be separatod
-with certainty ; however, D). indica, D. pentagyna and D. scabrella appear to be
somewhat coarser than D). aurea and D. pulcherrima.

1. D. aurea Smith—dillenia. kalli | Baiga ), byoo, byu, linshaw ( Burm. ),
kalla, kalle, kallei, karmata, kerimgila ( Gon. ), aggai, aghai, chamagyai ( Hind. ),
dheugr ( Nep. ), rai [ Or. ), korkotta ( Sant. ), china kalanga ( Tel. ) A small to
medium-sized tree up to 6-12 m. in height, usually with a crooked trumk
and s olear bole of 1-5-3 m. and 90 cm.—2:7 m. in girth, Bark light brown
or whitish-groy, smooth, peeling off in thin papory flakes, 13 em. thick.

It is found in the sal forests along the base of the Himalayas from Pilibhis
eastwards to Nepal and Bhutan, dry hilly regions of Bihar, Orissa and Madhya
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Pradesh ascending up to 500 m. and in the drier hill forests of Burma at 800-500
m. - also in South-East Asia.

Description of the wood—See page 3.

2. D, indica L.—dillenia. chumpa ( Abor ), ou-tenga, panchlol (Asm. ),
chalata, chalita, chalta, hargésa, hargess, hargeza, tartari | Beng. ), masang, thabyu,
tha-pyoo ( Burm. ), thaids, thegdi-bapahng ( Cach. ), baw-changre ( Duff. ), otengah,
otingah, panpui | Garo ), chalta ( Hind. ), betta-kanagala, kad-kanagala, muchiru
(Kan.), aitrang (Kuki), kyangmo-zhu, phamsikol, sungom (Lep.), aithlang
{ Lush. ), syalita ( Mal. ), hegri | Manip. ), mote barmal, mota kermal ( Mar. j,
thagit ( Mechi ), pumplang ( Mik. ), sampa, sompa (Miri ), akshi, chauralesi,
dabru, kalai, kaorkotta thapru ( Maghi ), dong-phang-thai (Nagn), mechiaphal,
panchphal, punchkule, ramphal ( Nep. ), oao, rai ( Or. ), korkot, korkotia ( Sant. ),
wva  Tam. ), pedda-kalinga, uva ( Tel. ), aitang, jong-phang ( Tipp.). A medium-
gized to large tree up to 24 m. in height with a elear bole of 4-5-6 m. and
1-8 m. in girth. Bark reddish-brown, smooth to rough, peeling off in thin
papery flakes, thin to moderately thick.

It is found in moist, evergreen forests of sub-Himalayan tract from Nepal
eastwards extending to Burma, moister parts ot Madhya Pradesh, Andhrs and
Modras, chiefly along streams, — alzo throughout South-East Asia,

Description of the wood—See page 3.

3 D. pnrvfﬂnn Griff. —dillenda. lingyatw, lingyow, linyaw ( Burm.). A
middle to large-sized tree up to 18-21 m. In height, with s olear bole of 0-10-5m.
and 1-8-2-4 m. in girth. Bark greyish-brown, rough.

It is found in mixed forests of lower Burma, ohiefly in Pegu, Martaban and
Tenasserim up to 600 m. elevation and also in the dry fi *

= ¥ forests of western

Description of the wood—Ses page 3,

4. D. pentagyna Roxb.—dillenin. akshi, okshi, : e
( Baiga ), akshi, argeza, hargeza, Earkotta ( Beng. ), ﬁm ?‘;ﬂu:'.m&ﬂ?l.!]' 'm"l lhﬂ
(Cach.), kadutega, malegeru (Coorg ), achki, akachi (Garo), kalla :
kalli, sua ( Gon. ), aggai ( Hind. ), kad-kanagala, kaltega, hmfﬂ‘ﬂlhm} .MIN,I .
( Kan. ), shukni, shukri-bung ( Lep. ), koddapanna, i:udd:pum:n, /
ﬁpam, l'ﬂ:’lﬂﬂ?m'lﬂﬂ [ Mal. | hlﬁf}ﬁ!u h]nh:ra'_ by ' kar wf pal-
karweil, kurweil ( Mar. ), karanbidi ( Melaghat ), chirimpi l'.ﬂﬂi.} g
sahar, zambrun ( Maghi ), agor, tantri, tatera, tatri ( Nep. ), rai ( Or. ) ;hh o
balai, Imrh}{. olenga, vai, wahar (Sant.), naifek. ﬂm'-;aﬂ'u L ’44'.11 .G!tﬂh:
(Tam. ), chinna-kalinga, pedda-kalangs, purudu, rawadan, st {T;!P;"“;
W.s.g.q. o ;hl.:—;;r::. mvlix:.]hg:][- with & dlear bole of 7.5-10.5 mm
about 13 em. thick. greyisi-hrovm, peeling off in round thick flakes,
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T4 ooctrs in the sal forests of the sub-Himalayan tract, from Oudh east-
wards extending to Burma ; in the deciduous forests of Madhya Pradesh,
Peninsular India and Andasman jslands ascending up to 600 m. - also through-
out South-East Asia.

Description of the wood—Seo below.

5. D. pulcherrima Kurz ( D. aurea Smith }—dillenia. byoo, by, linshaw
( Burm. ). A medium-sized tree found chiefly in the eng forests of Burma.

Description of the wood—See below.

6. D. scabrella (D. Don) Roxb.—dillenin. banji-ou ( Asm, ), Aargeq
{ Beng. ), mandiphang or mundle-phang ( Cach. ), agatchi-badura, akachi { Garo ),
mangie-thing | Kuki), chirimso ( Mik. ). A tree 12-15 m. in height with a fluted
trunk and & clear bole of 3-7 5 m. and 90 cm.—1-5 m. in girth. Bark greyish
brown outside, light pink inside.

It is found in the forests of Assam, Sylhet, Chittagong and Andaman
islands up to 900 m. elevation.

Description of the wood—=See below.

Description of the wood

( Dillenia awrea, D. indica, D, parviflora, D. pentagyna, D. pulcherrima and
D. scabrella ).
(PL1 I-6]

General properties—Sapwood yellowish-brown gradually merging into lght
brown heartwood ; moderately hard to hard ; moderately heavy to heavy
(sp. gr. 0-58-0-82 air-dry ); usually twisted or interlocked-grained ; coarse
and sven -

Gross structure—A diffuse-porous wood. Growth rings distinet to indistinet,
demarcated by darker bands of fibrous tissus, 1-5 per cm. Pores moderately
large to large, moderately fow to moderately numerous ( 518 per mm.*}, but
usually larger and fewer in D. indica, D. pentagyna and D. scabrella and
oocasionally so in D. parviflora | evenly distributed, mostly solitary but
occasionally a few in tangential or oblique pairs, oval to angular, mostly open
but sometimes filled with white deposits ( vitreous silica ) and tyloses ; vessel
linos prominent, scalariform perforations pecasionally visible under hand lens on
the radial surface. Soft tissues usually indistinet, when visible, appoar as
diffuse white dots under a lens, Rays of two sizo ¢lusses — broad to moderately
broad, distinotly visible to the eye and fino to vory fine, visible only under
hand lens, the former widely and evenly spaced, the latter closoly spaced
between the broad rays ; some of the rays show up as fairly large flocks on the

radial surface.
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Strength—Only D. indica and D. pentagyna have been tested ; for strength
figures soo appendix 1.

Seasoning—The wood of D. indica and D. pentagyna is moderately re-
fractory to air seasoning. Tt has a alight tendenoy to split at the ends and to
warp.  Kiln seasoning offers no diffieulties. The timber comes out in excellent

condition provided it is well sawn and carefully piled. Tt also saasons well
when cut from girdled logs.

Natural durability—Not durable: ). indica is reported to last 20-20
months and 1. pendagyna 12-20 months,

Insect and fungus attack—Newly folled logs of D. pentagyna are laible to
bo attacked by shot-hole and pin-hole bovers, v.g., Xyleborus andrewesi Bidfd.,
X. butamali Beoson, X, noxius Samps,, X, semigraenosus Bidfd. and X, teataceus
Walk. (Family Scolytidae, order Coleoptera ). D, indica is susceptible to the
wood-rotting fungus Fomes fastuosus Lov., which ecayses heart rot,

Preservative treatment—Heartwood of 1. Pentagima is refractory to treat-
ment, and incsion is nocessary for | to 2 oni. penstration,

Working qualities—Information available is rather contradictory. This
is probably due to the VArying quantities of silica presont in different consign-
mants. It s usually easior to saw when gréen, but afier seasoning it offers
difficulties. It does not take fine polish and is imsuitable for high class cabinet
making. The timbor can be peoled after boiling.

Supply and uses—Largs supplios sre available in the east zone ; the timber
15 also available in moderats Quantities from the wost zope. The Jargest
supplies aro available from the Buxa division in Bengal, The timber

used after treatment for all conatructionnl purposes where good strength js
roquired. It is suitable for socond class plywood and is also used for the

1. t'-r}' bﬂ&tﬂ, Dary, Wul]-m:l:rhi

85 railway sles after
vields an nxca!lmmwmd

Material—
D). aurea — 4899 Gorakhpur, UP (074 ).

D. indica - 308 Darjvaling tersj (0-82 ), 1395 Ohi tagong
n i 3 . t 0- v
_.mn Darjeeling torsj (D-80), 5178 Kamrop, Assam :n-uﬂ(} ;:4}3
Uavoy, Burms (0:81), 7275 Sadiya, Assam (0-58), 7335 Dn;'mng
Assam (0.82 ), 7357 Ramrup, Assun, {055 .

v 150 ibsagar, Assam
(0-86), 7572 l{umrup, Assam { 080 ). ) o d

D, parvifiorn — 4575 Pogu, Burma {0-81 rmi,
. 5 ‘8l ), 5034 B v
81756 Thatey, Burma (0.71 ), B304 'Burm::. {078 ). Al
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D, peniagyna — 302 Burma (0-68), 548 Gorakhpur, UP. (0-82),
567 Prome, Burma (0-77), 658 Darjecling terai (0:62), 2311
Darjealing terai ( 072 ), 5704 Kasnsra ( 0-74 ), 5851 Sonth Kanara
(0-88 ), 5927 South Kanara ( 0:73), 5958 Palghat ( 066 ).

D. pulcherrima — 5017 Pegu, Burma ( 067 ), 5050 Thongwa, Burma
(071 ), 6063 Burma ( 067 ), 6395 Burma [ 0-82),

D. scabrella — 4564 Goalpara, Assam { 060 ), 5887 Chittagong ( 0-77 ).
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2. MAGNOLIACEAE

The family comprises of 10 genora and approximately 150 species of trees
and shrabs, widely distributed in the tropical and temperate rogions of America
and Asis, and o fow extending to Anstralia and New Zealand, Geological
records show that members of this family were extensively distributed in
northern hemisphere up to Greenland, snd in the southern hemisphere wup
to Australis during the Cretaceous and Tertiary Periods.

Many members of this family are cultivated for their showy and sweet-
acanted flowers and beautiful leaves ; woll known among them are Liriodendron
tulipifers L., Magnolia grandifiora L., and Magnolia macrophyla Miohx.
Eesential oils from the flowers are used for the manufacture of perfumse.

Decoction of bark of some members of the family is also reported to be of
medicinal value,

The family includes some well known timbers like “yallow-poplar wood'
and ‘eucumber magnolia’ of North America, produced by Liriodendron tulipifera
L., and Magmolia acuminata L. Various species of Magnolia, Manglietia,
Michelia and Talauma also produce timbers of eommercial importanos,

In addition to the four Indian geners mentioned above, there is one more,
namely Pachylarnax Dandy.* 'This includes a single species of large sized troe
of Assam, for which we had no sample for exsminstion.

The woods of the family are remarkably homogeneous both in anstomical
characters and physieal propertiss. The colour varies from vellowish-white or
olive-green to light brown. They e soft to moderately hard, light to
moderately heavy and medium-fine in texture, The woods sre diffuse-porous
and are characterised by eoncontric bands of soft tissuos ( torminal parenchyma )
demaroating the growth rings with the solitary exception of Magnolia pealina.

l. MAGNOLIA L.

Troes and shrubs of this genus are distributed throughout tropical and
tomperate East Asis and North Americs ; probably more frequent in the

tropics. About 8 species are known to grow in India of which 4 were available
for this study,

1. M. campbellii Hk. f & Th.—magnolis champ ( Beng. ), patagari,

pendder ( Bhut. ), sagok, sigumgrip ( Lep. ), tal champ, or ghage champ ( Nep.
A tall troe, 18-24 m. high with clear bole 0-15 m. long and 3-3-7 m. I{n ;I;ﬂf
Bark dark coloured snd almost black on hranohes,

* The gensrs 8aplifeq, ."Hw:m_ :Ii-r.;:l'-nm aoad -.;c_j,,'_.ﬂ";m are 1o TN R .
: - " i longer in this ta

Hinb. & Zuoc. in now in Treckodendpocs Il ! family ;

Sehizandra Mickiz. in Schisandacsne a0, Hlicem L. in Winteracene and Kadswra lm &
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It is found in the Himalayas from Nepal eastwards at 2,100-2,000 m.
elovation.

Description of the wood—See below.

2. M. globosa Hk. f & Th.—magnelia. khukie champ, kokre champ ( Nep. ).
A small tree, 6-7-56 m. in height with clesr bole of 345 m. and 60-90 cm.
in girth. Bark light greyish-brown, smooth with shallow vertical clefts and
regular horizontal wrinkles, arranged close togother.

It ocours in Sikkim at 2,700-3,000 m. alevation,

Description of the wood—See below.

3. M. pealiana King—magnolia, gakori sopa (Asm.). A middle sized tree.
Bark dark grey with longitudinal wrinkles.

Tt is found in Lakhimpur, Assam.

4. M. pterocarpa Roxb.—magnotia. barmpthuri-sopa, thouthua ( Asm. ),
doloi-champa, lairouthow-bumphang ( Cacke. ), dieng-long-krop, dieng soh bar-
symrang, dieng-soh dkhar (Kh.), chapite jomja, phapitem-haija ( Kuki ),
wham-bas ( Manip ), patpate or chanp (Nep.), duli champa ( Sylh. ), chapite
jamga (Tipp.). A medium to large-sized tree, shout 21 m. high. Bark grey,
rough, warty.

It is distributed in the sub-Himaluyan tracts from Nepal eastwards to
Assam, in Chittagong hill tracts and in tho hill forests of Burma.

Description of the wood—See below.
. Description of the wood
{ Magnolia campbellis, M. globosa, M. peahana and M. plerocarps )

[Pl.2,7)

General properties—Wood white, turning light yellowish-brown on ageing ;
soft to moderatoly hard ; light to moderatoly heavy (sp. gr. 0-41-0-64 air-dry ) ;
usually straight-grained and fine-textured.

Gross structure—A diffuse-porous wood. (Frowth rings distinet, delimited
by concentric bands of soft tissues (terminal parenchyma ) excopt in
M. pealiana in which somewhsat dark fibrous bands form the growth marks —
not the terminal parenchyma, 3-12 per cm. Pores small to moderately large,
moderately numerous to numerous ( 10-38 per mm.*), evenly distributed,
solitary or in radial multiples of 2-3, round to oval, usually plugged with
tyloses and oocasionally with whitish deposits ; vessel lines inconspicuous,
soalariform perforation usually visible on the radial surface excopt in
M. campbellii. Soft tissues in concentric bands, delimiting the growth rings
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and also occasionally forming false growth marks but indistinet under hand
lens in M. pealina. Rays fine to moderatoly broad, fairly closely spaced,
ovenly distributed.

Tho timber has not been tested for strangth but is reparted to be quite
strong, It is not durable when exposed to outside conditions.

Insect attack—The entire interior of the sapwood of M. campbellii i
reduced to powdar and the external surface is left nearly intact as a thin
papory sheet by the dry wood boror Stromatium barbatum Fabr. ( Family
Cerambycidae, order Coleoptera ). In M pterocarpa the sapwood is liable to
bo attacked by Glenea lecta ( Family Cerambyvidae order Coleoptera, ) but
the damage is only superficial which can generally be removed during

COTIVETEION.

Working qualities—It works well with tools as any othor species of this
family,
Supply and uses—The timber is not available in commereial quantities,
It is locally used for building purposes and for planking. 1t is an excellont
wood for plywood and suitable for all indoor works and turnery articles.
Material—
M. campbellit — 365 Darjecling ( 0-41 ).
M. globosa — 5088 Darjesling ( 0-57 )i
M. pealiana — 5604 Lakhimpur, Assam (0-64),
M. pterocarpn — 8415 Burma { 0-61 ),

2. MANGLIETIA Brous

A gonus of trees and shrubs which is confined to tropical Asin. Three
gpecies have boen reported from the Indian rogion, The species not available
for study is Manglielin caveana Hk. f. & Th. - a tree of Assam.  Gamble
considers it to be a possible variety of M. insignis Blume,

1. M. hookeri Cubitt. & W. W, Simith—pan .
magrilakung ( Burm. ). A large tree. Bark grey, lﬂ!m phulsopa ( Asm. ),

It is found in evergrean forests of Lakhimpur and Sibsagar in Assam
the Kachin hills of Burma. d “ .
Description of the wood—See page 0.
2. M. insignis Blume—pan sopa, phulsopa ( Asm. ) kaung, taung-saga,
tondon ( Burm. ), dieng-rhi-balik or dieng-rhi-basan ( Eh. ), ur a;ah ( Nep. ).

A large tree, 24-27 m, high and 1-5-2-1 m. jn o . Bark ‘1
reddish-brown with faint vertios] fissures and fine hortsontal mrpr T "
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It is found in the foot hills of Assam bolow 750 m. and in the hill forest
of upper Burma
Description of the wood —2ee below.

Description of the wood
( Manglietia hookeri and M. insignes )
[Pl.2,8]

General properties—Wood yollowish-white o olive-brown ; soft to
moderately hard ; light to moderately heavy (sp. gr. 0-44-0-64 air-dry ) ;
straight to slightly twistod-grained ; fine to medinm-textured.

Gross structure—A (iffuse-porous wooil. (Frowth rings distinet, delimited
by concentric bands of soft tissues (terminal parenchyma ), 1-5 per om.
Pores small to moderately large, moderately few to numerous {8-28 per
mm.? ), evenly distributed, solitary or in radial multiples of 2-4, oval or
angular, often plugged with tyloses and sometimes with whitish deposits ;
vessal lines inconspicuous, scelariform perforation usually visible on the radial
surface under hand lens. Soft lissues in concentric bands delimiting the
growth rings. Rays fine, fairly olosely spaced, evenly distributed.

Strength—The timber has nol yot been tested for strength. The strongth
figures given by Maurand for the Indochinesa species M. glauca and M. fordiana
( density 0:42 ko 056 at 159, moisture content ), show that these are com-
parablo to thoss of our michelias, (ompression paraliel to the giain ( maximum
crushing stress ) being 300 to 400 kg. per om.* and the statie bending ( modulus
of rupture ) 700 to 900 kg. per om®.

Seasoning—One of tho alowest drying {imbers which do not give off moisture
easily during seasoning, though not much liable to splitting and cracking.

Natural durability—M. hookeri is roported to be very durable ( Kanjilal
& Das) but Gamble states that M. insignis “does not last in the ground ",
The timber is quite durable under cover.

Working qualities—Works well with tools and saws well, planes to &
smooth surface and takes up fine polish.

Uses—It is vory good for indoor works, furniture, plywood and for turnery
articles.

Material—

M. hookeri — G560 Bhamo, upper Burma ( (-54 ).

M. insignis — 5520 Darrang, Assam ( 0-64 ), 5550 Lakhimpur, Assam
(0:53), #3611 Garo hills, Assam (0-46), 7360 Sibsagar, Assam
(0+57), 7412 Lakhimpur, Assam (0:53), 7633 Sibsagar, Assam
(0-44 ), 7968 Assam (047 ).
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3. MICHELIA 1.,

Shrubs and trees; confined to the tomperate and tropical East Asia
( Indo-Malayan region ) and Japan. In Indis it is represented by about 11
species, of which eight were available for study. The woods are indist-
inguishable.

I. M. cathcartii Hk. £ & Th. [ Alcimendra cathcartii { Hk. f. & Th.)
Dandy |—champ. dieng rai ( Kh. ), atokdung, gokdum ( Lep. ), kala champ, titi
champ ( Nep. ). A large evergreon tres, 18-34 m. high with clear bole 6-9 m.
long and 1-2-2-4 m, in girth.

It is distributed in Sikkim Himalayas st 1,500-2,100 m. and Khasia and
Naga hills of Assam.

Description of the wood—See page 11.

2. M.champaca L.—champ. tila sopa ( Asm. ), champa, champaca, champal
( Bong. ), saga, sagawa, saugo ( Burm. ), bol-nabat ( Garo ), champa ( Hind, ),
champari phang (Kach.), shap (Kh.), kola sampige, sampige ( Kan, ),
Ehwm {Hll* }t beud '-‘*'lﬂfﬂ'ﬁﬂ ':Mar* ]- &dm&ﬂﬁ' [hﬁl‘i }- diﬂf‘
( Naga ), oulia champa;, phul champa ( Nep. ), kanchanam ( Or. ) hapu, sapu
( Binh. ), lal champa ( Synt. ), chambegam, sampangan, shimbu ( Tam. ) A
tall tree, 30 m. in height, 2437 m. in guth with a clear bole of 18-21 m.
Bark grey, smooth, about 1-3 em. thick.

It is found from Nepal castwards to the Abor country along the foot-hills
up to 900 m. elevation. In the Lakbimpur division of Assam, in the
Chittagong hill tracts, in southern Burma snd on the west coast from Kanara
southwardas., Cultivated every where and run wild, it s, therefors, diffioult; ta

determine the oxaot limit of this species in a wild state | Pearson and Brown ).
Description of the wood—See page 11.

3- M. excelsa Blume ox Wall. ( M. doltsopa Buck.-Ham. ex (), }—champ.
gok ( Bhut. ), dieng-rai [ Kh. ), penre, sigugrip ( Lep. ), bara champ, chanp,
wafed champ, seli champ, selo chanp ( Nep.). A loRy tros 1530 m, high with
& clear bole 12-15 m. long, 346 m. in girth. Bark dark ey with fine

It is found in the Himalayas from Na
elovation and in the Khasi hills
upper Darjeeling forests,

Description of the wood—Seo page 11,

pal eastwards at 1,500-2 400 m.
me of the most important timber trees of

4. DML kisopa Ham. ex DC.—champ, ban-cha

mp ( Kumaon ), chobss
(Nep.). A tall troo. Bark grey, smooth. ) champ,
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It is found in the central Himalayas from Kumaon to Nopal at 1,6500-2, 100
m. elevation.

Description of the wood—Ses below.

5. M. lanuginosa Wall.—champ. dieng-lali { Kh. ), gogay-champ or phiare
champ (Nep. ). A large tree up to 27 m. in height with a clear bole of 64 m.
and 1-2-2-4 m. in girth, Bark greyish brown.

[t & found in eastern Himalayas from Nepal eastwards at 1,500-1,800
m. elevation and also in the Khasi hills.

Description of the wood—S0e helow.

6. M. mannii King—champ. kothalua-sopa (Asm.). A middle sized
avergresn tred.

1t is found in the Lakhimpur district of Assam.

Description of the wood—See below.

7. M. nilagirica Zenk.—champ. pila champ (Mar. ), wal sapu ( 8inh. ),
shembugha ( Tany ). A moderats sized to large treo. Bark brown, peeling off
in small rectangular pieces, 1-3 om. thick.

It is found in the Nilgiris, Pulnsys and other hills in the Peninsula and
in Ceylon, above 1,500 m., often cultivated.

Description of the wood—Seo below.

8. M. oblonga Wall.—champ. bor sopa, phud sopa, sopa (Asm. ). A lofty
tree up to 46 m. in height and more than 4-3 m. in girth at the base. Bark
groy, rough, warty.

Tt is o fiirly common tree of tho evergroon forests of Assam.

Description of the wood

( Michelia champaca, M. catheartii, M. excelsa, M. oblonga, Af. lanuginoss,
M. manii, M. nilagirica nod M. oblonga )

[PL 2, 0-12;PL 3, 13]

General prqpqﬁe&—-Sﬁpﬁ'wl white to greyish-white, heartwood yellowish-
olive-gieen to olive-brown to pale brown ; soft to moderately hard ; light to
moderately heavy ( sp. gr. 0.39-0-60 air-dry ), usually straight-grained ; fine to
modinm-textured.

Gross structure—A diffuse-porous wood, Growth rings distinet, delimited
by concentric bands of soft tissus ( terminal parenchyma ), 1-5 per em. Pores
small to moderately large, evenly distributed but sometimes larger and maore
crowded in the early wood, fow to very numerous ( 7-72 per mm.? |, solitary
or in radial multiples of 2-3, round or oval, occasionally filled with tyloses and
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with whitish deposits ; vessel lines nconspicuous, sealariform porforation
usually visible on the radial surface. Soft tissues in narrow concentrie bands
delimiting the growth rings and somstimes forming false growth marks. Rays
fine, fairly closely spaced, ovenly distributed,

Strength—M. cathcartii, M. champaca, M. ezcelsa and M. oblonga have
been tested : for strength figures see appendix I.

Seasoning—The timber is moderately refractory but can be sansoned without
difficulty or degrade, if properly bandled. The logs should be converted green
and then stacked in plank and soantling form in a sheltered, well ventilated
shed. Kiln seasoning has also proved sucoessful but thers is slight discolora-
tion of timber. It is liable to crack if proper care is not taken.

Natural durability —Only three species have been tested, viz., M. eatheartii,
M. champaca and M, excelsa. None of the timbers lasted for more than 5
years in the open; M. ercelsa, however, was found to be the loast durable ( 9-28

Insect attack—Constructional timber of M. champaca is liable to be bored
by Xylocopa sp. | Family Xylocopidae, order Hymenoptera ), vowly felled
logs of M. cxcelsa and M. nilagirica avo liable to be attacked by Diapus spp.
and by the shot-hole borer Flatypus furcatus Bldfy, ( Family Platypodidse,

order Coleoptera ), respoctivoly and the dry woods by Stromativm barbatum
Fabr. ( Family Cerambyeiidae, ordor Coleoptera ).

Preservative treatment—Exparimonts carried out on 41, champaca and
M. excelsa have proved that the heartwood s VeTy refractory to treatment,
side and end penetration is practically nil,

Working qualities—The timber I8 easy to saw and works well with tools
snd finishes to & smooth glossy surface which stains and polishos well, ¢ peels
oasily and ecanomically,

Supply and uses—Largy supplies are available from the eastern Zone, mostly
from Assam. Logs of large sizes particularly of M ercslsn, nre usually availahle,

It is an excellont timber for light farniture and the manufacture of plywood and
is suitable for all indoor works. Ty s alio locally usod for

Material —

M. catheartii — 2314 Dn.rjwiing[ﬁ-ﬁl.lj.

M. champaca — 574 Darjesling (0-53), 1049 sastern Duars Bengal
(0-54), 1437 Mishmj hills, Assam (0-58), 2195 anmmg: Assam
(0:-56), 2313 Dujaaling terat ( 0-58 ), 2704 Dibmguh. Agsam
(0-48), 5110 Tista valley, Darjoeling (0-50), 5685 Lakhimpur,
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Assam (0-58 ), 5808 Buxs, Bengal (0-53), 7265 Kurseong, (0-50),
7282 Jalpaiguri, Bengal ( 0-52), 7319 Kalimpong, Bengal ( 0-81 ),
7823 Lumding, Assam (0-66 ), 7525 Tinnevelly, Madras ( 0-58),
7579 Chittagong ( 0-58 ), 7003 Sadiya, Assam ( (-48 ), 7643 Nowgong,
Assam ( 0:65 ), 7891 Saravda, Bihar ( 0-59 ), 7993 Saravda, Bihar
{ 0-50 ).

M. excelsa — 657 Darjeeling (0:47), 1442 Mishmi Hills, Assam
(0:47 ), 2312 Darjeeling ( 0-47), 5266 Darjeeling ( 0-52 ), 6000
Darjeeling ( 0-55 ).

M. kisopa — 5721 Almaora ( 0-51).

M. lanuginosa - 3009 Darjesling ( 0-39 ), 3331 Darjecling ( 0-44 ).

M. mamnii - 7257 Lakhimpur, Assam (0:60), 7488 Lakhimpur,
Asgsam (080 ).

M. nilagirica — 3879 Nilgiris (0-55), 6078 Madras (0.66), 6309
Ootacamund, Madras ( 0-56 ).

M. oblomga — 4708 Dibrugarh, Assam (0-58 ), 7411 Sibsagar, Assam
(0-50), 7413 Lakhimpur, Assam ( 0-40 ), 7514 Lakhimpur, Assam
(0-44).

4. TALAUMA Juss.

The genus comprises of medium to large-sized trees and shrubs which are
distributed mostly in the tropical and sub-tropical regions of the world, except
Africa. In Indis 4 specios are known to occur ; all excepting 7'. andamanica
King, a small tree of the Andamans, were available for study.

1. T. hodgsoni Hk. f. & Th.—burbang asing ( Abor), boromthuri,
boronthuri, dat bhola { Asm. ), pan kakro | Garo ), leigerau ( Kach. ), safun, siffoo
( Lep. ), laigungron (Mochi. ), boronthari-orong (Mik.), tefere asing ( Miri ),
bhalu khat, harre; patpatta ( Nop.). A tree 9-12'm. high with clear bole of
4-5-6 m, and PO em—1 -8 m. in girth. Bark grey, thin. smooth.

It is found in the lower hill forests ascending up to 1,800 m, in Sikkim, in
the overgreon forests of Assam and in the hill forests of upper Burma.

Description of the wood—See page 14.

2. T. phellocarpa King (Michelia baillonii Finet & Gagnap. }—korika
sopa or khorika sopa, lita sopa ( Asm. ), champa ( Cach. ), bolmring ( Garo ),
dawthi-kimdu-phang ( Kach. ) langlu-chikong-arong ( Mik ), dieng-lari, dieng rewn
(Synt.). A large treo up to 30 m. in height and 2-4 m. in girth. Bark grey,
exfoliating in rectangular flakns.

Tt is found in the forests of Assam ascending up to 1,200 m.

Description of the wood—See page 14.
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3. T. rabaniana Hk. £ & Th.—sappa, sopa ( Asm. ), loi-makhan-phang
( Kach. ), kobarai ching ( Naga ). A large tree attaining 21 m. in height and
I-8 m.in girth. Bark dark grey, rough 1-3-1:8 em. thick.

It ocours in Garo, Khasin and North Cachar hills of Assam up to 1,200 m.
and in Mergui, Burma,

Description of the wood
( Talauma hodgsonii, T. phellocarpa and . rabaniana )

[PL 3 14]

General properties—Sapwood yellowish-grey, heartwood observed in one
sample of T'. Aodgsonii, greyish-black, sharply demarcated from the sapwood :
soft to moderately hard ; light to moderately heavy (sp. gr. 0-37-0-73 nir-dry ) ;
straight to slightly twisted-grained ; fine to medium-textured.

Gross structure—A diffuse-porous wood.  Growth rings distinet, delimited
by concentrie bands of soft tiasue ( terminal parenchyma ), 2-5 per em. Pores
small to moderately large, moderately numerous to numerous (10-38 per mm 2 ),
evenly distributed, in radial multiples of 24 or solitary, usually plugged with
tyloses ; vessel lines inconspicnous, sealariform perforation usually visible on
the radinl surface. Soft tissues in concentric bands delimiting the growth rings
and also oconsionally forming false growth marks. Rays fine, fairly closely
spaced, evenly distributed.

The timber has not yet been tested for strength.

Seasoning—Seasons well if converted green and then seasoned under cover,
Kiln seasoning of planks has proved successful.  Sometimes develops few aurface

erncks,
Natural durability —Does not last when oxposed or wet,

Insect attack—Logs of 7. hodgsonii are liable to be attacked by pin-hole
sud shot-hole borers of the family Platypodidae, order Co

Working qualities—Not difficult to saw, but oaution should be taken t
plane it properly otherwise the cross grains mny tear off,
Supply and uses—Fair supplies am available from Assam. The timber is
suitable for all purposes for which other woods of this family are used,
Material—
T. hodgeemii — 3100 Darjeoling ( 0-37 ), 3130 (0-64), 6840 B
Bengal { 0-73), 85831 Burms{ﬂ-llﬁ}. Tﬂﬁﬂﬂmmil}--ﬂ}. e
T. phellocarpa — 7258 Lakhimpur, Assam {0-53), 7480 Lakhimpur,
Assam ( 0-53 ), 7597 Sibsagar, Assam (0-56 ), 7067 Assam (0-68).
T. rabanianag - 4881 Sylhet ( 0-50 ), 7966 Assam (0-88),
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3. ANNONACEAE

The “oustard apple” family consists of trees, shrubs and elimbers, which
are widely distributed in the tropics and to a less extent in the sub-tropics.
It is partioularly well represanted in the Indo-Malayan region. The number
of genera and species in this family varies according to different botanists.
Bailey includes 40-50 genera and 600 species, while Lawrence gives about 80
genera and 850 species.

The custard apple Annona reticulata L. and several other species of Annona
are extensively cultivated in the tropies for the delicions fruits that they
produce, Several species are also well known for their sweet scented flowers.
For instance, Artabotrys odoratissimus R. Br., which is a popular garden plant
in India. Again, the flower of Cananga odorata Hk. £ & Th., is the source of
famous “ ilang-ilang " perfums.

The most important timber of this family is the well known lance wood
of commerce produced by Ozandra lanceolata ( Sw. ) Baill. of West Indies. It
is used in the manufacture of fishing rods, billiard cues, archery bows and
articles of turnery. Othar timbers produced by members of this family aro of
local importance only. In India, Milius:, Segernes and a fow others produce
tough and elastic timbera which are used for the manufacture of tool handles,
bentwood furniture, fishing rods and sports goods.

The family is represented in India by more than 20 genera and about 200
species both native and introduced, of which wooda of 10 genera were available
for study.

The colour of the wood ranges from various shades of yellow to grey to
pale brown. The weight, hardness, and texture of the wood wre very variable :
mostly they are moderately hard to hard, moderately hoavy to heavy, utrn.ight:
grained and mediun-toxturod ; but light and soft in Goniothalimus sespuipedafis
Orophen, Polyalthia ( partly ) and Unona latifelia ; the last named diffe o
the others in having a coarse texture, while & fow samples of Polyalthia have
finer texture than the rest. Anatomically the ‘wood is very uniform. With
the solitary exception of Assimina friloba Dunal of eastern U.8.A. which is
typically ring-porous, the rest are diffuss-porous. Thoy are characterized by
soft tissues in thin, olossly spaced tangential lines, which form & network with
the rays. The pores aro usunlly just visible or indistinet to the eyo and are
usually moderately fow to moderately numerous, excapt in rona latifolia
Rays are vory variable but for the most part moderatoly broad. -

Except Unona latifolia which is |
difficult to separate in spite of the great

properties.

ight and coarso-toxtured, the rest are
variation that they show in their physical
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1. CYATHOCALYX Cmameion

The genus Cyathocalyz comprises of trees, which are found in India and
South-East Asia. In the Indisn region two species have been reported to
grow, of which one is dealt with here.

C. martabanicus Hk. f. & Th.—bolong ( Garo), hrieroth (Lush.). A
midd.h—nimdmvuryh;gahmupmﬂm‘inhoightnndl-ﬁm.hgiﬂh. Bark
grey to dark brown, rather smooth and thin.

Itisfuun&tnthuﬂm.LmhninhﬂNurthﬂmhﬂhiﬂanfﬁsﬁmandin
Tenasserim and Martaban.

Description of the wood

[PL 3, 16]

General properties—Wood yellowish, turning brownish with ago; very
hard; heavy (sp. gr. 0-87 airdry); lustrous; straight-grained ; medium-
textured with & smooth feel.

Gross structure—A diffuse-porous wood.  Growth rings distinct to indistinet,
demarcated by darker bands of fibrons tissues, 6-6 per cm. Pores moderately
large to small, just visible to the eye, fow to moderately fow ( 4-9 per mm.* ),
evenly distributed, solitary or in radial multiples of 2, oocasionally up to 4,
roundish ¢ vessel lines inconspiouous.  Soft fiasues distinetly visible under a hand
lems, in fine evenly spaced tangential linss, forming a comspiouous network
with the raye. HRays moderstely broad, distinotly visible to the naked eyv,
rather widaly spaced and evenly distributed : radial flocks prominent.

No information on the physical proportizs of this apeeies is available except
that the timber is elastic. Beyos mentions that the wood of C. globosus Morr.
of the Philippines (sp. gr. 0-01-0-95 air-dry ) is “very strong as may be
judged from its density, sossons well with little or no warping ; somewhat hard
%o work on account of hardness and the hard white deposits that dull tools
readily ; sapwood not durable, but heartwood resistant to inseots as well as to

decay”’.
Uses—14 is likely to be suitable for tool handles, cart whesls, and the like
where toughness is the most important quality of the timber.
Material—
6337 Burma { 087 ).

o GONIOTHALAMUS Brume

The genus Goniothalamis comprisea of small trees and shrubs, which are
natives of South snd South-East Asia. Of about 7 species indigenous to India,

two werp available for study.
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1. G, griffithii Hk, f. & Th.—A large shrub or a small tree, found in the
svorgreen forests of Martaban and Tenasserim.

Description of the wood—3ee below.

2. G.sesquipedalis FIk. f. & Th. [ G. sesquipedalis  WalL ) Hk. £. & Th.]—
akum-symsar, soh-um-synrang ( Kh. ), singuyok-kung ( Lep.), kham (Lush.),
leskham ( Manip. ), sane ( Nep, ). A small shrub 1-2-4 m. high. Bark black.

It is found at the foot of the Sikkim Himalayss ascending up to 1,500 .,
in the Khasi and Cachar hills of Assam np to 1,200 m. and in the Kachin hills
and Tonasserim in Burma.

Description of the wood—See below,

Description of the wood
| Goniothalamus griffithii and 6. sesquipedalia )

EPL3: 47 |

General properties—Wood vellowish-white to grey ; moderately hard and
moderately hoavy ( sp. gr. 061 sir-dry ) in @ griffithii, but soft and light ( sp.
gt 0-40 sir-dry ) in G. sesquipedalis ; straight-grained ; medium-textured.

Gross structure—A diffuse-porous wooll  Growtk rings indistinet. Pores
small to very small, moderately fow to moderately numerous ( 5-11 per mm.® )
in G, griffithis, but extremely small, mdividually indistinot under hand lonks, and
few to moderstely few in G. sesquipedalis, evenly distributed, solitary or in
radial multiples of 2 hut oceasionally up to 4, roundish, mostly open, but in
G. griffithii sometimos plugged with yellowish doposits ; vessel lines incon-
spicuous. Soft tissues cloarly visiblo with o lons, in fine ovenly spaced tangential
lines, forming & conspicuous network with the rays. Rays broad to
broad, widoly spaced, ovenly distributed, forming n‘nnnu icnons flock
radial surfsce, : o2 £e

Uses—The timber is mostly used locally,

Material—

G, griffithii — 6830 Burma ( 041 )
. sesquipedalis — 3300 Darjooling ( 0-40 ).

3. MILIUSA Lascxn.

The genus Milinsa comprises of small troes and shruhe .
distributed in Indis, South-East Asia and Australin, which are widoly

About e -
in India, threo of which are described N ut eight species ocour

L. M. roxburghiana ( Wall, ) Hk. f & T chagg-loti, chag
lados, jora-bhanora | Asm. ), thabui-thein | Burm. | 8 mﬁﬂmfy:ﬁ:dmmm}
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dieng-khong (Kh. ), sungden-kung ( Lop. ). dieng-jicat (Synt. ). A small to
medinm-sized tree 6 m. to 15 m. in height. Bark grey, fairly smooth.

It ocours in Sikkim Himalayas, most distrieta of Assam ascending to 1,200
m. in the Khasia hills, Chittagong hill tracts, and in Tenasserim.

Description of the wood—Ses below.

9. M. tectona Hutoh. ex. (. E. Parkinson [ Saccopetalum tectonum (Hutech.
ox Parkinson ) Chatterjes }—jungli saguan ( Hind. ). A straight-stemmed,
modorate-gized to large tree 12-24 m. in height and 60 cm~I-2m. in girth,
Bark dark brown, thinly fissured.

It is found in the Andamana.
Description of the wood—See below.

3. M. velutina ( Dunal ) Hk. f. & Th—mai-nangsang, thabul-gyi ( Burm. ),
gausal ( Garh. ), bor-samphol ( Garo ), Karli ( Gon. ), bari-kai, demsal, bajranta,
kari ( Hind. ), daulo, ilar, kalpattin, kari, santha ( Kamaon ), starbhuke ( Kliarw, ),
domgaru ( Khond ), oms ( Kol. and Saut. ), kanakaith (Mal ), gandha palas
{ Or. ), domi-sal ( Punj. ), nalla dudduga, pedda chilka duduga { Tel ), kariota
(Th.). A moderate-gized tree §-156 m. in height and up to -5 m. in girth,
Bark: hrownish-groy, longitudinally fissured, rough, about 2-5 cm. thick.

It is & common tree of the deciduous forest of northorn and central India

sspecially with sal. It grows in the sub-Himalaysn tract from Ganga east-
wards, in Assam, Orissa, Andhra, Madhys Pradesh, Travancore and Burma,

Description of the wood—See below,

Description of the wood
( Miliusa roxburghiana, M. lectona and M. veluling )

[PL3, 18;PLg4 19]

General properties—Wood yellow when freshly oot but turns yellowish-
grey or groyish-brown on exposure ; hard ; heavy ( 8p. gr. 0-75-0-79 air-dry ) ;
somewhat lustrous : straight-grained ; and even and madium fne-textured
with & smooth feol.

Gross structure—A diffuse-porous wood. Growth rings distinet to indis-
tinot, delimited by darker coloured fibrous tissue, 4-10 per om. Pores small
to very small, clearly visible with a lons, moderately fow to numerous ( 9-28
per mm.? ), uniformly distributed, mostly in radial multiples of 24, occasionally
up 10 10, and a few in clusters of 3-5 and also solitary, usually arranged in a
single row between the rays but occasionally also in two rows, mostly open
but & few filled with yellowish gummy substance ; vessel lines inconspicuous.
Soft tizssues not visible to the naked eye, but distinct under hand lens, in fine
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tangentinl lines, evenly spacod, forming & network with the rays ; thess lines
are somewhat straight in M. veluting and 3, tectona but a little wavy in M.
roxburghiona. Rays moderately broad to fine in M. velutina and M. fectona
and broad to moderately broad in M. roxburghiana, the broader rays rather

widely spaced and evenly distributed and form a conspiouous fleck on the radial
surface. Pith flecks observed only in M, roxburghiana.

The information given hore is for M. velutina. The other two species have
not yet been tested for strength, sessoning ete.

Strength—See appendix I,

Seasoning—It is a difficult timber to season as it develops end-splits, though
not liable to surface cracking. According to Gamble it is rather liable to warp.
Poarson and Brown recommend that “the timber should be converted green

and open stacked under cover to prevent excessive splitting as well as to ayoid
stain to which it is somewhat liable "

Natural durability—2Not durable ; reported to last for 9 to 22 months.

Working qualities—" The timber iz sasy to saw, machines well, lends jtself
to turnery ; finishes with & good surface Pearson and Brown.

Supply and uses—Large supplies are not available any one locality.
Howsver, sufficient quantities are available from Uttar Pradoesh, for the manufac-
ture of hammer and tool handles, for which the timber is mostly used. In
South India, it is wsually wed for cheap building constructions, flooring, ceiling
planks, furniture, packing cases and gunstocks, In Burma, it is reported to
be used for shafts, oars, spear shafte, yokes, axles, poles of carts and agricultural
implementa.

Material—

M. roxburghiana — 2316 Darjecling ( 0-77 ),
M, tectona - 7826 Andamans ( 0-76 ),

M. veluling — 3062 Promes, Barma ( 0:76 ), 3113 Dehra Dun (0:75),
3122 Burma (0-69), 4700 Saharanpur (0-75), 8049 Porahat,
Singhbhum ( 0:79 ), 6074 Cuddapal ( 0-78 ). '

4. MITREPHORA Buume

A genus of trees and shrubs which are found in South and South-East

Asia. 'Two out of about 7 species found in India are described here,
. M. maingayi Hk. f. & Th. (M. maingayi var. Kurzii Kin }—Lhabui-
* [
net ( Burm. ). A tree, 8-15 m. in height, found in Burma,

Description of the wood—See page 21.
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2. M.vulpinaC.E.C. Fischer—A tree, 24-27 m. high, found in Tonasserim,
Burma.

Description of the wood—See balow.

Description of the wood
| Mitrephora maingays and M. vulpina )

[PL 4, 20]

General properties—Wood light vellow-brown, moderately hard to hard ;
modecately heavy to heavy (sp. gr. ()-87-0-81 air-dry ); straight-grained ;
medinm and even-textured.

Gross structure—A diffuse-porous wood. (Growth rings visible to the naked
eye a4 faint lines formed by darker coloured fibrous tissue, -7 per om. Pores
amall to moderately large, barely visible to the nuked eys, moderatsly few to
moderately numerous or numerous (721 per mm.? ), uniformly distributed,
golitary or in radial multiples of 2-4£, pecasipnally up to 8, usually in a single
row between two rays but sometimes in two Tows, round to oval, mostly open
but & few filled with yellowish-white deposits : vessol lines inconspicuous. Soft
tissues indistinet to the oye, but distinot under hand lens, in fine closely spaced
tangential lines forming & notwork with the rays depicting a Indder-like arrange-
ment. Rays moderately broad to fine, rather widely spaced and evenly
distributed, radial flecks present but not prominent.

Uses—Tt is reported to be used for spokes of cart wheels, and walking sticka.
Like other members of this family, the wood is suitable for tool and hammer
handles.

Material—

M. maingays — 5507 upper Chindwin, Burma ( 0-67 ); 3519 Thangyin,
Burma ( 0-77 ), 6568 Shwebo, upper Burma ( 0-74 ), 6561 Burma
{0-81).

M. vulpina — 594 Burma (0:78 ).

5. OROPHEA Brume
The genus Orophea comprises of amall trees and shrubs, which are widsly

distributed in India and South-East Asia. About five apecies are indigenous
in India, of which only one was availablo for study-

0. hexandra Blume—A amall treo 4-5-6 m. in height and 30-60 em. in
girth found in the middle and South Andamans and in Burma, especially in

Tenasserim.
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Description of the wood
[Pl g 21]

General properties—Wood yellowish-white; moderatoly hard ; light ;
straight-grained ; medium-textured.

Gross structure—A diffuse-porous wood. Growth rings distinet to indistinet,
delimited by darker coloured fibrous tissues, about 8 par em. Pores small
to very small, distinctly visible under hand lens, moderately few (5-10 per
mm.? ). evenly distributed, solitary or in radial multiples of 2 to 3, round ;
vessol lines incomspicuous. Soff fissues indistinct to the eye but distinetly
visible under band lens, characteristically arranged in closaly and evenly spaced
fine tangential lines, forming a network with the rays. Raye moderately broad
to fine, broader ones distinctly visible to the naked eye, widely spaced and evenly
distributed, forming & conspicuous flock on the radial surface.

Uses—The timber is mostly used locally.

Material—

6246 Tavoy, Burma.

8. POLYALTHIA Buumg

A genus of trees and shrubs, which are widely distributed from tropical
Africa and Madagascar through tropieal Asia to Australia but most numerous
in South-East Asia. In the Indian region the genus is represented by about
ten species, of which seven are desoribed here.

1. P. andamanica Kurz—debdaru. A shrub found in the South and
middle Andamans. This species is now considered by some butanists as not
distinet from P. jenkinaii ( Hk. f. & Th. ) Hk. f. & Th. a tree of Assam_

Description of the wood—See page 23,

2. P. cerasoides ( Roxb. ) Bodd.—debdaru. Gyoban, thabut-thein { Burm. },
kadumi, kala karai, lahan karai { Hind. ), habbe, sanhesare, vabbina { Kan. ),
sande ome ( Kol. ), narelar ( Mal. ), hoom ( Mar. ), potmossu (Or. ), panjon, rida
( Sant. ), kathukala, kathukovai, kodugilai, mullili, nedunaras, nettilingi ( Tam.),
chlakadudduga, guitii (Tel.). A shrub (in Assam ) to moderate-sized tree
{ in Kanara ) which usually branches low down. Bark groy, rough, thin.

It is found on the dry hills from Chotanagpur southwards to Travancarse,
throughout the monsoon forests of the Western Ghats but nowhere common :
also in Assam and lower Burma,

Description of the wood —See page 23.

3. P. fragrans ( Dalz. ) Bodd.—debdaru, gaurs, murgauri ( Kan. ), chella
nedunar, pullarrei ( Mal. and Tam. ). A tall straight handsome tree, found in
the forests of Westorn Ghats from the Ratnagiri District southwards to
Travancore up to 1,200 m. clovation.

Description of the wood—See page 23,
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4 P.laterifiora ( Blume) King—debdaru. A treo 6-20 m. high. Bark
greyish-hrown finely cracked with horizontal ridges ( Sinolair ).

It is found in Thaton and Mergui in Burma - also in Thailand, Malaya,
Java and Sumatra.

Description of the wood—Sea below.

5. P. longifolia Benth. & Hk. f. [ P. longifolia (Sonnerat ) Thw. }—
debdaru, unboi ( Asm. ), debdaru { Bang. ), asol, debdar, deodar ( Bihar and Or, ),
asok, asuphal ( Bombay ), ashok, devidari ( Hind. ), pungu, puitrajivi { Kau. ),
arana kolerengi, nedunar ( Mal. ), asoka, nottulingam ( Tam. ), asoka, devadaru
(Tel.). A tall handsome tree with straight trunk and crown like & pyramid.
Bark dark grey to dull brownish, smooth, thick.

Though said to be indigenous in Qouth India and Ceylon, it is cultivated
all over India as an avenue tree and near temples. It is found as far north as
Hoshiarpur in the Punjab.

Description of the wood—Seo below.

6. P. simiarum Benth. & Hk. [P. simiarum (Hk. £ & Th.) Hk. F. &
Th. }—debdaru. boga-khamiou, bor-koliori ( Asm. ), champa (Bhum.), faw-
sagasein, taw-thabut ( Burm. ), bolanf-banchibok, borsthi ( Garo ), senem-phang,
silem-phang ( Kach. ), deing-ja-roi, deing-lar-sei ( Kh. ), jethou ( Kuki ), khandou
( Mechi ), mengchuri-arong, phangput-arong ( Mik. ), mikir-asing ( Miri ), khari
( Modesia ), khutti, labshi ( Nep. ), ojhar, wojark (Or. ), dighi bentia ( Sant. ), jathou
(Tipp. ). A tall, rather slender, tree up to 30 m. in hoight and 2-4 m. in girth.

It is found in the moist forests of Orissa, Mayurbhanj, in lower hill forests
of North Bengal, Assam, Chittagong hill tracts, and Burma.

Description of the wood—Sev below.

7 P. suberosa Benth. & Hk. f. [ P. suberosa ( Roxb. ) Thw. |—debdaru.
bara chali (Beng.), cham-khirai, kharia, khirni ( Hind. ), makhamasra-phang
( Kach. ), habida-cha (Mik. ), burhi chamri, karadia, lohania mossu ( Or. ),
dudduga (Tel. ). A large shrub or s small tree. Bark brown, very thickly corky.

It is found in the forests of Singhbum, Orisss, and Eastorn Ghats, Nilgiria
and Mysore, ahuinAmmmdBurma{Tmamrim ):

Description of the wood—See below.

Description of the wood
( Polyalthia andamanica, P. cerasoides, P. fragrans, P. lateriflora,
P. longifolia, P. simiarum and P. suberosa )
[PL 4, 22-24; PL 5,25]

General properties—Sapwood groyish to brownish-vellow, heartwood grey
black, sharply differentiated from the sapwood (only in one sample of P.
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cerascides ) ; moderately hard ; modarately heavy ( sp. gr. 0-51-0-80 air-dry ) ;
usually straight-grained ; medium to fine to very fine-textured.

Gross structure—A diffuse-porous wood.  Growth rings distinet to indistinet,
delimited by darker coloured fibhrous tissues, 3-6 per em.  Pores usually small
to very small, clearly visible under hand lens, moderately fow to moderately
numerous ( 6-18 per mm.? ), but in one sample of P. fragrans and in two
samples of P. suberosa, extromely small, not individually distinet under hand
lans and numerous to very numerous, uniformly distributed, solitary or in
radial multiples of 2-3, occasionally up to 6, roundish, sometimes filled with
yellowish deposits. Soft tissues distinet only under hand lens, in fine evenly
spaced tangential lines forming a net-like structure with the rays. Rays usually
moderately broad to fine and rather widely spaced but fine to very fine in
P. subeross and in a sample of P. fragrans, and broad to moderately broad
in P. simiarum ; radial flecks present, conspicuous in the samples having
broader rays.

Strength—Only P. fragrans and P. simiarum have heen tested ; for strength
figures see appendix L.

Seasoning—Logs of P. simiarum and P. cerasoides are liable to develop
sorious gplits. Sawn planks are also prone to splitting and surface oracking
unlesa carefully stacked. The timber is liable to sapstain.

Natural durability—Not durable ; graveyard tests showed that 2. Sragrans
lasts for 15-21 months,

Insect attack—Nowly folled logs are liable to be sttacked by shot-hole
borers which makes the timber unsuitable for the manufacture of plywood.
In P. fragrans shot-hole borers of the families Platypodidse and Scolytidae
have been recorded. The borer Crosso-farsus saundersi Chap,, and lso Hucus
loratus Jordsn, (Fam. Anthribidae ) and Parimamistena polyalthine Fischer,
{ Fam. Cerambycidae ), have been found to attack P. simigrum.

Working qualities—The timber is not diffioult to saw or waork, and depending
upon the texture finishes to rough or smooth surface.

Supply and uses—Limited supplies are available from the eash, west and
south zomes. It is used for the manufacture of plywood, matches, packing
eases and for temporary constructions. Soms of the species are likely to bhe
guitable for the manufacture of turmery articles.

Material —

P. andamanica — 6410 Burma (0-85).

P. cerasoides — 5434 Burma (081 ), 5487 Puri
Chindwin, Burma ( 0-50 ), 5515 Tanasssrim
North Kanara ( 0-78 ), 5579 Nasik, Bombay ( 0-75 ), 5568 Shwebo
Burma (0:74 ), 5636 N. Coimbatars (0-88), so7 llﬁ'mm (0-79 .
80567 Balugau, Orissa (0.80), 450 Kodawady, Madras [0:84 1]'

(0-86), 5508 Upper
» Burma (0-68), 5516
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P. fragrans — 4593 Travancore (0:681), 6201 Kodawsdy, Madras
(0-84) .

P. lateriflora — 6806 Burma { 0-63 ).

P_longifolia — 2479 Caloutta Bot. Garden ( 061 ).

P. simiarum — 6058 Balugan, Orissa (088 ), 6367 Burma {0-60),
7523 Darrang, Assam ( 0-63 ).

P. suberosa — 5486 Puri ( 0-76 ).

7. SACCOPETALUM BesNETT.

A genua of moderate-sizad to large trees, which is now combined by tho
systematio botanists with Miliusa. It is found in tropical Asia and Australia.
Four species are known to grow in Indian region of which only two are dealt
with here,

1. S.tomentosum Hk. f. & Th. [ Miliusa tomentosa ( Roxb. ) J. Sinclair ]—
hoom. hoom ( Bombay ), kutki, minmara, thoska ( Gomn. ), kari, kirua ( Hind. ),
hessare, wuwmb ( Kan. ), kari (Kharw, ), tone ( Kheria ), ombe, ome (Kol ),
kanakaitha ( Mal. ), gandhapalsa, patimosso ( Or.), charra ( Sant. ), budda-dudduga,
chilka dudi, gadithalotta (Tel.). A moderste-sized to large deciduous trev.
Bark dark groyish-brown to brown, rather rough and fissured.

It is found throughout the Uttar Pradesh from Pilibhit to Gorakhpur,
Nepal terai, Bihar, Chotanagpur, Orissa, Andhra, Central India, Hyderabad,
Western Ghats, from South Kanara to Tinnevelly, Gujerat and Rajputans.

Description of the wood—Sen below.

2. S. unguiculatum C. E.C. Fischer [ Miliusa tomentosa ( C. E. C. Fisoher )
J. Sinclair]. A tree 18-24 m. high, found in Tenaaserim.

Description of the wood—See below.

Description of the wood
( Saceapetalum fomentosum and S. unguiculatum )

(PL s, 26]

General properties—Wood yollow to olive-brown ; hard ; modorately heavy
to heavy (sp. gr. 0-00-0-84 air-dry ) ; straight-geained | medium-textured.

Gross structure—A diffuse-porous wood. Growth rings distinet to indistinet,
demarcated by bands of denser fibrous tissues, 2-5 per em. Pores small to
very small, distinetly visible under s hand lens (6-23 per mm.? ), uniformly
distributed, solitary or in radial multiples of 2-3, occasionally up to 6, round,
mostly open, sometimes filled with yeliowish gummy substance. Soft tissues
yisible only under hand lons, in fine closely spaced tangential lines arranged
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to form a reticulum with the rays. Rays broad to moderately broad, visihle
to the naked eye, rather widaly apaced, evenly distributed, forming a conspicuous
fleck on the radial surface.

The working qualities and physical properties given here are based on only
8. tomentosum.

Strength—See appendix I

Seasoning—A moderately refractory timber, being linhle to some damage
by surface cracking, splitting and warping. Green conversion promptly after
felling, and stacking the sawn material in a well ventilated shed is recommended.

Natural durability—Not durable ; lasts for 23-65 months.

Working qualities—The timber is sasy to saw and plane. It turns very
easily on the lathe and gives & fine and smooth finish. Tt can be stained,
polished and varnished well.

Supply and uses—Fair supplios are available from Bombay. In the Panch
Mahals and North Thana divisions the exploitabls trees vary in diameter from
80 om.—1-2 m. and yield logs and poles from 4-5-8 m. in length. In the West
Khandesh division there are fow scsttered trees 1-9-2.2 m, in diameter. Fair
quantifies in small sizes are also availablo from Uttar Pradesh. 1t is a suitable
timber for the manufature of bobbins and it can be used as & substitute for
imported birch and beech for other purposes also. Tt has also proved to be
suitable for making bentwood furniture, sports goods, turnery articles and toys.

Material—

8. tomenlosum ~ 1109 Ahiri Forest, M.P, (0-77), 3471 Chotanagpur
(0-60), 5481 Santhal Parganas [ 0-84), 5488 Puri { 0:-78), 6167
Kanara ( 0-77 ), 8400 Ootacamund ( 0-72 ).

3. unguiculatum — 6506 Burma ( 0-73 ),

8. BAGERAEA Daiz

The gunus Sageraea contains trees and shrubs which are found in India,
Ceylon, Burma, Malayan Archipelago and the Philippines. The Indian rogion
has four species, of these thre are dealt with hare,

1. S, elliptica (A. DC.) Hk f & Th—Andaman bow-wood. Chooi
( Andaman ). A large tree with cylindrieal or slightly fluted stem

It i found in deciduous and semi-dociduous forests of the Andamans and
in evergreen forests of Tenasserim — also in Malaya, Thailand and Borneo,

Description of the wood—So0 page 27.

2, S, laurina Dui: [ S. laurifolia ( Grah. ) Blattor }—kanakayitha ( Mal. ),
har-kinjal, sajers, undie ( Max. ), nedu natta { Tel. ), A moderate-sized troe with

a oylindarical stem up to 18 m. in height and over 90 om. in girth. Bark dark
grey and fairly smooth.
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1t is distributed in the evergresn forests of the Peninsula from Konkan to
Travancore and also in Assam.

Description of the wood—Ses helow.

3. S. listeri King — dhaman (Beng.). A moderate-sized tree found in
Chittagong hill tracts and Burma ( Bassein ).

Description of the wood—Ses below.

Description of the wood
( Sageraea elliptica, 8. laurina and S. listeri )

[PL 5, 27-20]

General properties—Wood yellowish-white turning light brown in colour
on ageing; hard; moderately heavy to heavy {&p. gr. 0:74-0-81 air-dry);
straight-grained ; medium to fine and even-textured.

Gross structure—A diffuse-porous wood. Growth rings distinet to indistinet,
delimited by denser fibrous tissues, 3-6 per cm. Pores small to very small,
distinetly visible with a hand lens, moderatoly few to numerous ( 5-29 per
mm? ), uniformly distributed, solitary or in radial multiples of 2-4 to 6, round,
mostly open, sometimes fillod with hrownish-yellow gum. Soft fissues distinct
only under lens, in closely and evinly spaced fine tangential lines, forming &
gort of notwork with the rays. Rays moderately broad to fine, distinetly visible
or just visible to the eye, moderately spaced, evenly distributed, radial flecks
present, but not very conspicious.

Information on strength and other properties available for only 8. elfipfica
which is given here.

Strength—See appendix 1.

Seasoning—Seasons fairly well if air-seasomed under cover. A few cracks
appear but no discoloration takes place.

Working qualities—It is sasy to work but during planing the wood is liable
to tear up under the plans ; it is suitablo for steam bending.

Supply and uses—A very limited supply is available from the Andamans,
The logs are eylindrical or slightly fluted, snd are 4:5-7-5 m. in length and
30 em. diameter., In the Andamans, the wood is used for boat-building and
for bows. Being strong and elastic, it is an excollent timber for hammer and

tool handles. axe helves and picking arms and similar purposes for which ash
is used. [t is also ideally suited for making fishing rods, hent-wood camp

furniture, frames for motor car lhoods, sports goods like golf oluba and billinrd
cuss and also for carving and engraving.
Material— _
8. elliptica — 7165 Burma (0-74 ), Two specimens 5220 ( 0-81 ) and
5221 ( 0-78 ) recoived as Alphonasea ventricosa ( Roxb. ) Hk. £ & Th.
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(PL 3, 15), from the Andamans, are evidently of 8, elliptica, as
mrdingtuPnrkimnn.A.murmliuumtgmwinﬂmMM-
8. laurina — 4587 Travancore ( 0-76 ).
8. listers — 8314 Burma (0-81), 6866 S. Andamans (0:78).

9, UNONA L.

Trees and shrubs of this genua nre distributed in India, Cevlon, South-
East Asis. Of about 9 species indigenous to India, wood samples of two were
available for study.

Key to the species
Wood soft, light and coarse-textured . U latifolia.
Wood moderately hard, moderately heavy and medium-
fino-textured .., o U lomgiflora.

I. U, latifolia Hk. f & Th. [ Cananga latifolia ( Hk. f, & Th. ) Finet &
Gagnep |. A moderately-sized tree, 15 m. high and 80 cm. in girth.

It is found in the hill forests of Martaban, Burma and northern Malsya.
Description of wood
[Pl s 30]

General properties—Wood yellowish-white ; soft - light (sp. gr. 0-35 air-
dry ) ; straight-graimed and coarse-textured.

Gross structure—A diffuse-porous wood. Growih rings distinet, delimited
by denser fibrous tissues, about 4 per em.  Pores large, outlines of the pores
visible to the eye, few ( 3-5 per mm.* ) evenly distributed, solitary or in radial
multiples of 2, occasionally 3-8, round ; vessel lines prominent. Soft fissues
visible only under hand lens, in fine, evenly spaced, tangential lines forming a
network with the rays. Raye moderately broad, distinotly visible to the aye,
widoly spaced, evenly distributed ; radial flocks canspicuous.

No information is available on the strength and other properties for this
spucies ; Reyes mentions that the wood of Cananga odorats ( Lamarok ) Baillon
(#p. gr. 0-32 pirdry ) as “very weak: ssusons woll ; easy to work : very
perishable ; readily damaged by termites and decay, and s used for making

The wood of Unona latifolia is similsr to that of Bombax malabaricum in
texture, weight and hardness and is likely to be suitable for a]| purpases for
which Bombazx is used.

Material —

6667 Burma ( 0-35 ).



AENONAEAE 2y

2. U, longifiora Roxb, [ Desmos longiflorus { Roxb. ) Saff. }—jor-lewa
( Asm. }, meruang-omak ( Garo ), dieng-phallam ( Kh. ), theseming ( Mik. ), dieng-
w-la-tyrkai ( Synt. ). A shrub or n small tree. Bark greenish-grey, smooth,
thin.
It is found in the evergreon forests of Assam up to 1,100 m. alevation and
in Chittagong and Orissa.
Description of the wood

[PLS,31]

General properties—Wood yellowish-white, burning grevish with age;
moderately hard ; modorately heavy ( sp. gr. 01+ 68 air-dry ), lustrous ; straight-
grained and medium-fine-textured with & smooth foel. -

Gross structure—A diffuse-porous wood, Growth rings distinet to indistinet,
delimited by denser fibrous tissue, about 3 por cem. Pores small to very amall,
yisible only under hand lens, modarataly fow ( 6-11 per mm.? ), evenly distri-
huted, mostly solitary, occasionally roandish : vessel lines inconspicuous.  Soft
tizsues visible only under hand lens, in fine tangential lines, forming a network
with the rays. Rags broad to very hroad, prominent to the eye, widely spaced,
evenly distributad ; radial tlecks prominent.

Uses—Only locally nsed.

Material—

9368 Chittagong hill tracts (008 ).

10, XYLOPIA L.

A large genus of troes and shrubs widely distributed in the tropics but
most numerous in Africa. The only spocies indigenons in Indis is dealt with
here,

X. parvifolia Hk. f. & Th.—kalpottan, santhi (Mal. ). A large straight
troo, 24 m. in beight and 45 cm. in girth. Bark pale yollowish-brown, smooth,
6 mm. thick.

Description of the wood

[PL6,32]

General properties—Wood white to greyish-white, turning greyish-brown
with age ; hard ; heavy ( sp. gr- 0 77-01-82 air-dry ) ; lustrous ; straight-grained
and medium-textured.

Gross structure—A diffuse-porous wood. Growth rings distinot to indistinot
delimited by darker coloured fibrous tissues, 4-6 por cm. Pores moderately
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large, visible to the eye, but outlines may not be always olearly visiblo, fow
to moderately fow, ( 6-12 per mm.*}), evenly distributed solitary or in radial
multiples of 2-4. Soft tissues distinet only under the lens, in fine tangential
lines, which are fairly evenly spaced, forming conspicuous network with the
rays. Rays fine to very fine, indistinet to the eye, rather widely spaced but
oquidistant ; radial flecks distinot.

Bourdillon’s experiments gave the value of P ( the cosfiicient of transverse
strength ) = 725 and the weight 44 1b. per ¢. ft. ( 8p. gr. approx. 0:71)., The
timber is reported to be susceptiblo to borer attack.

Uses—It is suitablo for light furniture, interior fittings and plywood.
Material— "
. 4528 Travanecors ( 0-77 ), 4597 Travancors (0-82),
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4. MENISPERMACEAE

A family of about 65 genera and 350 species of mostly twining vines, rarely
erect shrubs or small trees, which oceur cheifly in the tropics. Many members
of the family are poisonous, some of which are used for poisoning srrows and
darts. Fruits and roots of a few are also used in medicine. From the timber
point of view the family is of no significance.

Of 17 genera and about 30 species, indigenous to the Indian region, all
excepting one are climbers. The only species which reaches tree size is dealt
with here.

COCCULUS DC.

Small trees or woody climbers, which are distributed in the tropical and
sub-tropical regions of the world. Besides the species dealt with here, three
more species of climbers have been reported to grow in the Indian region.

C. laurifolius DC.—padma goluncha ( Beng. ), kakra, Hilpara (Hind. ),
dusaratiga { Tel. ). A large evergreen shrub or a small tree. Bark grey, smooth,
very thin.

It is found in the sub-tropical Himalayas from Chamba to Nepal ascending
to 1600 m., sub-Himalayan swamps in Assam, Anamalai hills, Bhan states of
Burma,

Description of the wood
[PL 6, 33]

General properties—Wood greyish-white, turning pale brown on ageing ;
moderately hard ; light to moderately heavy (sp. gr. 0:54-0-88 air-dry ) ;
straight to twisted-grained ; coarse and uneven-textured.

Gross structure—A diffise-porous wood with islands of included phloem
embedded in wavy concentric and sometimes irregular bands of soft tissues
( * conjunotive tissue’' ), Growth rings Sppear to be delimited by thick bands of
soft tissues 2-10 per om. Pores small to very small, moderately numerous
to numerous ( 1340 per mm.? ), more or less evenly distributed, mostly
solitary, round ; vessel lines indistinot. Saft tissues in broad wavy conocentrio
bands (" conjunctive tissue" ). Rays very broad, dividing the other woody
tissues into small compartments, which taper towards the pith ; connection
between Tays of contiguous rings not spparent ; widely spaced ( “interfasicular
only” ), evenly distributed; radial flecks prominent.

Uses—It appears to be s suitable timber for inlsying and other decorative
work where its beautiful figure can be utilized.
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Material—

2466 Caloutta Bot. Garden (063 ), 2030 Sutlej valley ( 0-59 ), 4497
Dehrs Dun (0-64 ), 4643 Dehra Dun ( 0-54 ), 5703 8, Coimbatore
(0:68 ).
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5. BERBERIDACEAE

A family of 10-12 genera and more than 200 species of small trees, spiny
shrubs and herbs, They are mostly found in the north temperate regions of the
world.

Eoonomieally members other than Berberis and Podophyllum are not of
much significance. The rhizomes of Podophyllum are the source of the medicine
podophyllin The bark and root of Berberis also contain alkalpida which are
used in India for ouring ulcers and sores. Fruits of both the genera ave edible.
From the point of view of agriculture, the best known species of the family is
Berberis valgariz L. Tt is the obligate host of the aecidial stage of wheat rust.
The fine-textured wood of Berberis is sometimes used for the manufacture of
small turnery articles and earvings; it also yields a yellow dye which is useful
for colouring and tanning leather.

According to Chatterjee, the family is represented in India by six genera
and about eighty-seven species, of which two genera, Berberis and Mahonia,
have woody representatives. Both of them have been described here under

BERBERIS L.
( including Mahonia Nutt. )

Bmall trees or shrubs distributed in the temperate regions of Asia, Europe,
North America and the Andes mountains of South America, Of 81 species
reported to grow in Indis, seven have been dealt with here.

Wood of varions species of Berberis can not be distinguished with certainty.
However, the single sample of B. nepalensis available for our study, may be
separated from the rest. The difference is mainly in the arrangement and
distribution of pores.

1. B.angulosa Wall.—<hutro (Nep. ). A shrub, 60 cm—~1+2 m. in height.
Bark brown, soft, corky.

It iz found in Kashmir, Nepal and Sikkim at 3,400 to 4,000 m. elevation.

Description of the wood—8es page 34.

2. B. aristata DC.—fsema ( Bhut. ), kingora ( Garh. ), darhald, kashmal,
rasiwat ( Hind, ), kashmoi (Jauns. ), bagi sutrum ( Kan. ), sumbul ( Kash. ),
chathur, chifra, chotra, kilmora ( Kumaon ), chutro, malekisse ( Nep. ), chitra,
kasmal, kasmi, Eulsu, simlu, swmlu ( Punj, ), kammul, kashmal, kaumul ( Simla ).
Spinous shrub or small tree 2:5-5-5 m. high. Bark light brown, soft, corky,

It is found in the outer Himalayas from the Indus to Bhutan, at 1,200~
3,400 m. elevation, in the Nilgiris and in Ceylon.



34 Ispiax Woons

Description of the wood—See below.

3. B. asiatica Roxb.—kingora (Garh.), kishornoi (Jauns. ), kilmora
( Kumson ), chulra, matekissi { Nep.). A thorny shrub. Bark light brown,
yellow inside, corky outside, deeply cleft vertically.

1t is distributed in dry outer valleys of the Himalayas extending from
(arhwal westwards to Bhutan at 1,000-3,400 m. elevation, and Parasnath hills,
Chotanagpur.

Description of the wood— See below.

4. B. coriaria Royle (B. aristata DC. )—kingora ( Garh. ), kashmoi
( Jauns. ), bashmal (Bimla ). A tall shrub. Bark soft, corky.

1t is found in the North-West Himalayas from Kulu to Kumaon at 2,400
4,000 m. elevation extending into inner valleys.

Description of the wood—See below.

5. B. lycium Royle—kirmora ( Garh. ), cholrei ( Jauns. ), chochar, chofra,
kashmal ( Simla ). An erect shrub. Bark whitish to light grey, corky.

1t ocours in the outer North-West Himalayas from Kashmir to Garhwal at
1,200-2,700 m. elevation.

Description of the wood—3See below.

6. B. nepalensis Spr. (Mahonia nepaulensis DC. )—kandlu, sharor
(Chamba ), khoru ( Jauns. ), dieng-phub-rnong, dieng-niang-mat, dieng-soh-riang-
mat-dynthoi (Kh. ), lekehutra ( Nep. ), dieng-la-ranong, dieng-larnong ( Bynt. ),
maranthu ( Travancore ). A shrub or a small tree 4-5-6 m. in height with a clear
bole of 3-4-5 m. and 3060 cm, in girth, Bark light brown, soft, corky.

It ocoursin the outer Himalayas from the Ravi eastwards at 1,200-2,400 m.
slevation, Khasi hills, Manipur, Burma hills and Nilgins. But according to
Chatterjee its distribution is confined to Nepal and adjoining areas.

Description of the wood—Bee below.

2. B.wulgarisL.—barberry. chatroa ( Jauns. ), chamchur, chochar, kashmal,
kembal, twbrum, =ivighk ( Punj. ). A thorny shrub,  Bark greyish-brown, soft.

It is found in the North-West Himalsyas from Nepal westwards at
2 400-3,700 m. elevation.

Description of the wood—See below.

Description of the wood
{ Berberis angulose, B, arislala, B. asiatica, B. coriaria, B, lycium, B. nepalensis
and B, vulgaris ).
[Pl s, 34,35
General properties—Wood bright yellow, turning darker with age ; hard to

very huﬂ;.mmiﬂltbely heavy to very heavy (sp. gr. 0-62-0-98 air-dry
ususlly straight-grained ; fine to very fine-textured.
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Gross structure—A ring-porons wood, but diffuse to semi-ring-porous in
B. nepalensis. Growth rings distinet, demarcated by belts of larger early wood
pores, except in B. nepalensis where they are delimited mostly by darker
coloured fibrous tissue, 46 per cm, Pores except in B. nepalensis, of two
distinet sizes, — moderately large and very small — the former just visible to
the eve, few, solitary and in tangential or obligne multiples of 2-3 or in clusters,
arranged in one or two concentric Tows in the early wood ; the latter just
visible to indistinet under hand lens, numerous, in clusters arranged in fame-
like and zig-zag patterns and also in short tangential or irregular lines ; pores
in B. nepalensis very small, just visible to indistinct under hand lens, numerous,
nsually in widely separated clusters of 3-5, sometimes with a tendency for
arrangement in concentric rows in the early wood ; veasel lines just vizibie to
indistinet. Soft lissues not visible. Rays broad to very broad, widely spaced,
evenly distributed, radial fiecks prominent.

Uses—The wood is reputed to work snd turn well. It iz used for the
manufacture of foot rules, picture frames, pattern work, carvings, toys, ete.
The wood of B. nepalensis is used for kukri handles.

Material—

B. angulosa — 2862 Darjeeling ( 0-73 ).

B. arislata — 80 Simla ( 077 ), 2888 Bimla ( 0-68 ), 3053 Simla (0-79 ),
3028 Nilgiris ( 0-75 ), 4420 Jaunsar, U.P. (0-74 ),

B, asiatios — 4456 Dehra Dun ( 0-56 ).

B. coriaria — 48 Bimla ( 0-70 ), 2894 Simla ( 0-90 ), 3038 Bimla ( 0-70 ),
3030 Simla (0+74), 3041 Simla ( 0-83 ), 3043 Bimla ( 0-75), 4453
Jaunsar, U.P. (0-62), 4776 Tehri Garhwal ( 0-52), 3042 Simla
(0-98).

B. lycium — 3054 Simla ( 0+73 ), 4810 Jaunsar, U.P. (0-50 ).

B. nepalensis — 2318 Darjeeling ( 0-78 ).

B. vulgaris — 3037 Simla ( 0-69 ), 3040 Bimla ( 0-75 ).
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6. CAPPARIDACEAE

The caper family comprises of about 44 genera and over 1,000 species, mostly
herbs and shrubs and a few amall to medium-sized trees, They occur in the
tropical and warm temperate regions of the world.

The family is not of much importance from economic point of view. The
only articles of commerece are the capers, which are the dried or pickled buds of
Capparis spinosa L., Beveral species are cultivated as garden planis and some are
believed to be of medicinal value. A few species. also supply woods for local uses,

8 genera and approximately 50 species are indigenous to Indis. Of the 7
genera having woody representatives, two were not available for this study.

The colour of the woods varies from pale to deep velllow to light brown.
Anstomically the family can be divided into two main groups, on the basis of
the presence or absence of included phloem. Growth rings are usually indistinet.
Radial armngement of the pores or pore-groups is often present but not clearly
in Oapparis ( partly ) and Cratacva religiosa. With the exception of Cadaba
trifoliata and Oralaeva religiosa, the Soft tissues are not always clearly visible
under hand lens, Rays are broad to fine.

Key to the Genera

Invluded phloem present ~n ea 1

Included phloem absent i oo B
1. Tangential lines of parenchyma present .. Cadaba (0. trifoliata )
I. Tangential lines of purenchyma absent ., 2
2. Pores in long radial multiples .. <+ Niebuhria ( N. linearis )

ol

Pores not in long radial multiples, mostly in
radial or oblique pairs and occazionally

solitary ; ” -« Maerua ( M, arenaria )
3. Parenchyms distinetly wvisible under hand

lens, aliform to aliform confluent -+ Crataeva ( C. religiosn )
3, Parenchyms indistinot to just visible under

hand lens, vasicentrio 5 e &
4. Pores numerous, 36-39 per mm.? -~ Cadaba | 0. indiea )
4. Pores not numerous, 7-22 per mm.? . Capparia

I. CADABA Forsg.

Mostly shrubs, distributed in the tropical and sub-tropioal regions of Asis
and Africa. Out of the three species reported to grow in the Indian region, two
have been dealt with here. '
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1. C. indica Lamk. ( C. farinosa Forsk }—kodhab ( Hind. ), chengayiche,
maragadegida ( Kan, ), katta katti (Mal. ), habab, kalitaka, kalitakal (Mar. ),
diludu, veludhu, viti ( Tam. ), adamorinika, chemooda, chemoorda | Tel ). A
much-branched straggling shrub or & small tree, Bark brown, somewhat rough
and thin with horizontal lenticels,

The plant is widely distributed in the dry places of the Punjab, Sind,
Rajputans, Madhys Pradesh, Gujarat, Konkan, Karnatak and Andhra ; some-
times grows on other trees.

Description of the wood
[PL 6 36]

General properties—Wood white turning light yellow on ageing; hard ;
moderately heavy to heavy (sp. gr. 0-70-0-88 air-dry ) : straight to slightly
twisted-grained ; even and fine-textured.

Gross structure—A diffuse-porous wood. Growth rings indistinet. Pores
small to very small, numerous to very numerous ( 31-45 per mm.? ) solitary
or in radial or obliqus pairs, arranged radinlly and separated by radial tracts
of fibrous tissue devoid of pores, round to oval ; vessel lines just visible to

s the eye. Parenchyma vasicentrio, indistinet to just visible under hand lens.
Rays fine to very fine, closely spaced, evenly distributed. Pith flecks occasionally
present.

Uses—It is a very fine-textured wood, suitable for the manufacture of
turnery articles.

Material—

4152 Kistna, Andhra (070 ), 5595 Bellary ( 0-87), 5635 N. Coimbatore,
Madras ( 0-88 ),

2. C. trifoliata ( Roxb. ) W. & A.—chekonadi, kodikallu, konita, mallagurs,
nallagara, peddasiva (Tel.). A large shrub to small tree.  Bark brown, slightly
rough, very thin.

It mmmthﬂmm]}eccmandﬂmnmkmd in the dry low countries

of Ceylon.

Description of the wood
[PL7,387]

General properties—Wood white, turning light yellow on ageing ; mode-
rately hard ; moderately heavy ( sp. gr. 0:75 air-dry ) ; slightly twisted-grained ;
coarse-textured.

Gross structure—A diffuse-porous wood with thick concentric, wavy and

sometimes irregular bands of included phloem alternating with dark eoloured
woody tissues. Growth rings indistinot. Pores small to very small, moderately
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numercus to numerous ( 15-30 per mm.? ), usually erowded in the vicinity of
the included phloem, solitary or in radial pairs, round ; vessel lines just visible
to the eye. Parenchyma in thin tangential lines forming a network with the
rays, distinetly visible under hand lens. Rays moderately broad, rather in-
distinet, widely spaced and evenly distributed.

Uses—At present only locally used.
Material—
6534 Cuddapah, Andhra ( 0-75).

2, CAPPARIS L.

A large genus of trees, shrubs and climbers distributed throughout the
warmer parts of the world. About 40 species have been reported to grow in
the Indian region, of which woods of seven species were available for study.

Woods of various species of Capparis can not be separated with certainty.
The single sample of C. grandis, available for study, however, can be
distinguished from the rest. The difference is mainly in the frequency of the
pores and in the size and distribution of the rays.

1. C. aphylla Roth (C. decidua Pax )—kari ( Bihar), ker ( Guj. ),
shiprigidda ( Kan. ), kera { Mar. ), kker (Marwar ), karil ( Punj. ), kiral ( Sind ),
sanganchedi { Tam. ). A shrub or small tree up to 6 m. in height and 60 om.
in girth. Bark grey, corky with deep irregular eracks, 1:25 em. thick

It grows in dry arid regions of Uttar Pradesh, Punjab, Sind, Baluchistan
Rajputans, central and southern India. ]

Description of the wood—See page 39,

2. C. divaricata Hk. . & Th. { C. stylosa DO, }—rendi ( Kan. ), panchunda
( Mar. ), ambaram valli, porrivela, thuratti ( Tam. ), budarena budareni ( Tel. )
A shrub or small tree. Bark brown, very rough, deeply cleft, 2-5 em. thlnk: :

It is found in the Deccan and Karnatak both on sto land and
cotton soil and also in the dry districts of Ceylon. -t DK

Description of the wood—See page 39,

3. C. flavicans Wall. ex Kurz—saunghkyan ( Burm, ),
in the drier parts of upper Burma, K % S g

Description of the wood—See page 39.

4. C. grandis L. L—pachar, pacharan { Berar ), kaun wiiea, bhaw
fwa { Burm. ), dhuti ( Guj. ), renapi, forate { Kan, ) w}pﬁ:“i ;11.} M
M ( M“.']., mudkondai, nakkulinjan, shudathoratti (Tam. ), guli ;mﬂu i
oridonda, regguti (Tel.). A shrub or small tree, Bark rough n'mi P,
deeply and irregularly cracked, thick, L
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It ocours in Rajputana, Dharwar district, Chanda district, the Deccan,
Eastern Ghats and Kamatak, Prome district in Burma and in the dry regions
of Ceylon.

Description of the wood—8ee below.

5. C. horrida L. f. ( C, zeylanica L. }—gitoran | Ajmere ), bagnei, kalokera
( Beng. ), mwamanithanbyet ( Burm. ), hins, his, jhiri, khalis ( Hind. ), tottula
( Kan. ), kanta, pripura, wlta kania ( Kumaon ), govindi, gowidni, tarali, wag,
wagutty ( Mar. ), bagnai ( Mong ), kentauni (N. (handa ), miphura, oseriva,
mmﬂ&ﬂhﬂh{%&hﬁ&mﬁHMHﬁmiMWJWML
burnaseria ( Sant. ), aradanda ( Bind ), vennachi, welangiriya ( 8inh. ), adondai,
marandan ( Tam. ), adonda (Tel.). A thomny, climbing shrub. Bark yellowish-
brown, rough, 8 mm. thick.

It is found all over India, Burma and Ceylon, usually in hedges or growing
on other trees.

Description of the wood—See below.

6. C. olacifolia Hk. f. & Th.—Fkota-har ( Asm. ), borun Ehosai, borun phila-
phang ( Kach. ), deing-sia ( Kh. ), linguom ( Kuki ), jhenok ( Lep. ), panga-thaisip
( Mechi ), hais, naski ( Nep. ). A shrub up to 4-5m. in height and 15-23 cm.
in girth. Bark dark grey, corky or warty, 3 mm. thick.

1t is found in sub-Himalayan tracts from Nepal to Assam, chiefly in the
undergrowth of sissoo forests along rivers. Also in Andhra state and Shan
hills of upper Burma.

Description of the wood—See below.

7. C, sepiaria L.—kaliakara ( Beng. ), kaniher (Guj. ), gridhranakhs,
kakadani, kundi ( Hind. ), hium garna, kantikapali ( Or.), katan, Eataran
(Rajasthan ), A shrub or small tree. Bark thin, brown, often studded with
thorns in pairs.

Tt ooccurs in the dry region throughout Indis, Burms, Ceylon and the
Andamans, usually planted as & hedge plant.

Description of the wood—See helow,

Description of the wood
( Gapparis aphylla, Q. divaricata, C. flavicans, C. grandis, C. horrida,
0. olacifolia, and C. sepiaria )
[PL7,38]

General properties—Wood white, turning vellowish-brown on ageing ; hard ;
moderately heavy to heavy (sp. gr. 0+ 58-0-91 sir-dry ) ; usually twisted or
interlocked-grained ; medium-textured, but coarse in C. grandia and @. horrida.
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Gross structure—A diffuse-porous wood, Growth rings distinet to indistinet ;
when present the growth msrks are usually due to fibrous bands, 3-8 per em.
Pores moderately large to very small, but of two distinet sizes in €. horrida and
0. grandia, moderately few to numerous ( 8-30 per mm.? ), but few to moderately
few ( 3-10 per mm.? ) in €. grandis, more or less evenly distributed, solitary or
in radinl multiples of 2-7, and oceasionally in long radial chains as in . horrida,
round, sometimes filled with gummy deposits ; vessel lines distinetly visible to
the eye. Soft Hssues vasioentric, indistinot to barely visible under hand lens.
Rays fine to very fine, closely spaced, evenly distributed, but in . grandis
moderately broad and widely spaced, while in €. sepiaria and €. horrida
( partly ) moderately brond to fine and widely to fairly closely spaced ; radial
flecks present in the species having broader rays. Trawmatic gum canals
commonly present.

The timber is reported to be durable and resistant to termite attack.

Uses— "It is a hard and tough timber and is suitable for tool handles, nart

wheels and axles, hoat knee, ete, It can be used also locally for honse building "
( Chowdhury & Ghosh ),

Material —
C. aphylla — 444 Ajmere ( 0-71 ), 3056 Multan ( 0-83 ).
C. divaricala ~ 5698 Nilgiria, Madras ( 0:91 ),
0. flavicans — 6473 Burma (0-77 ).
O, yrandis — 1134 Ahiri Forest, MLP. ( 0-66 ),

C. horrida — 3244 Ajmere (0-73 ), 4650 U.P. (0:56), 4171 Kistna,
Andhra ( 0-86),

C. olacifolia — 3297 Darjeeling ( 0-84 ), 3832 Ganjam ( 0-69 ),

0. sepiaria — 4157 Kistna, Andhra ( 0-72 ), 4640 U.P. [ 0-89 ),

3. CRATAEVA Fogsr,

A genus of trees widely distributed throughout the tropieal regions of the

world. Besides the species dealt with here, two more species have been reported
to grow in the Indian region.

C. religiosa Forst.* (C. nurvala Buch-Ham. in
barun, bonna, tiktoshak ( Beng. ), hatkom, badat or
nirujani ( Coorg ), jong-sia ( Garo ), barna, barua.
varvunna ( Hind. ), burana, varana (Jeypore),
lakks, nirvala | Kon. ), ngasentur { Kuki
hilam, nirvalam ( Mal. ), hadwurna,

part )—barun | Asm, ),
kadet, konkadet ( Burm. )i
bila, bilasi, biliana, varua,
mibomju ( Kach. ), bitusi, hols
), purbongnyol: | Lep. ), ki, nirmat-
karvam, Karwan, batshawri, kumla, kunda,

* Rowant rosearches have shown that 0. refigioes Forst. does not oocur in Indis. Th
¥ e i i s name s
1o u Pal lan wpeeies which & dstinet froen | nciian Fri u i
oormr mived in Indin, These e ©, e There are two different plants which

nurrals Boch-Ham, and (0 :
Flors of the British Indiia us 0. religicas Forwt var. niurrala sad Emﬁz_l:rl_imﬂ reforred 1o in the
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nirvala, pilu, waivurna ( Mar. ), tailadu | Mechi ), sibe-dotke ( Miri snd Abor. ),
chiple, chiplekath ( Nep.). lumu-warana (Sinh. ), varuna ( Bans, ), Eudugy,
mavalian, mavalingoi, mavalingam (Tam. ), wlimidi, wrumatti, usiki, uskeman,
wskia, woolemeri, vulimidi (Tel. ). A small to medium-sized tree. reaching
occasioually up to 16 m. in height and 2-7 m. in girth. Bark dark grey with
horizontal wrinkles, 1-256 om. thick.

It is found throughout Indis, Burma and Ceylon chiefly near banks of
streams.

Description of the wood
[Pl 7, 39]

General properties—Wood yellowish-white to brown ; moderately hard to
hard ; moderately heavy ( sp. gr. 0-57-0-64 air-dry ) ; straight-grained ; medium-
coarse-textured.

Gross structure—A diffuse porous-wood. Growih rings indistinet, Pores
small to moderately large, moderately numerous ( 10-15 per mm.? ), uniformly
distributed, solitary or in radial pairs, occasionally also in oblique pairs, round
to oval : vessel lines imconspiomous, Soft tissues distinet under hand lens,
aliform to aliform oconfluent. Rays moderately broad rather widely spaced,
evenly distributed ; radial flecks often gonspicuous,

Bourdillon’s experiments in 1896 gave the value of P (the coefficient of
transverse strength ) — 279, but these were carried out with abnormally light
wood. The wood is reported to season well but is not durable.

Uses—It is & good timber for turnery work and has been locally used for
toys, cups and saucers and many other small articles.

Material—

566 Prome, Burma ( 0+64 ), 3115 Chanda ( 057 ).

4. MAERUA Fomsk.

A genus of climhing shrubs which ocour in tropical Asia and Africa. The
only s reported from the Indian region is dealt with here.

M. arenaria Hk. f & Th—win ( Guj. ), pumichakeri (Tam. ), putiatiga
(Tel. ). A large climhing ghrub, Bark yellow, reticulated.

It is found in western Himalayss, central Indis, dry regions of western
India, Gujarat and throughout the Deccan.

Description of the wood
[PL7,40]
General properties—Wood white, turning light yellow on ageing ; moderately
hard : moderately heavy ( sp. gr. 0176 air-dry ), straight to slightly twisted-
grained ; coarse-textured.
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Gross structure—A diffuse-porous wood. The important characteristio of
this timber is the layers of included phloem in narrow wavy concentric and
occasionally irregular bands alternating with darker zones of wood. Growth
rings indistinet. Pores moderately large to small, moderately numerous to
numerous ( 15-30 per mm.* ), mostly in mdial or oblique pairs, oceasionally soli-
tary, radially arranged and separated by radial tracts of fibrous tissue devoid
of pores ; vessel lines just visible to the eye. Soft tissues indistinet. Rays fine
to moderately broad, widely spaced ; like other timbers having included phloem,
it often shows a pleasant figure on the longitudinal surface,

Uses—It is at present locally used. It may, however, be tried for inlay
work, where its beautiful figure could be utilized.
Material—
5637 N. Coimbatore, Madms {(0-Td).

5. NIEBUHRIA DC.

Agmmufhmtndnhmhﬁrmdmm;ﬁmlmmﬁ.ﬁim. The species
dealt with here is the only one reported to grow in India,

N. linearis DC. ( N. apetala Dunn, }—thurutii immﬂi(Tnm.}. A gmall
tree. Bark brown, granular, thin. Tt is found in the hilly parts of Karnatak.

Description of the wood

[Pl7.41]

General properties—Wood white, turning light brown with age ; moderately
hard ; moderately heavy ( sp. gr. 0-87 air-dry ); iuteﬂuckﬁd-g‘mined: conrse-
textured.

Gross structure—A diffuse-porous wood, The most important characteris-
tio of this timber is the thin wavy concentrio and occasionally irregular bands
of included phloem. Growth rings indistinet. Pores small to very small,
moderately numerous ( 11-15 per mm 3 ), usually in n'idulynputt,mtﬁllmnlﬁplu
of 2-8, round to oval ; vmulﬁ:mjmtviﬁhlatnthuzye. Soft tissues indistinct,
Rays fine to very fine, closely spaced, evenly distributed ; on the longitudinal
surface the timber shows a pleasant ﬁgmduatothaprmumuﬁndudadphhﬁn.

Uses—In addition to its present local use, it may ba tried for inlay work.

Material—

6635 Cuddapah. Andhra ( 0-67 ),

BisLioGrarmy

Chalk L. and Chattaway, M. M. Identification f woods k. 3
Trop. Woods, 50, 1937. Chowdhury, K. A and Gl:roa:, s 5 5‘.:1;‘; ulncludm phloem,



(APPARIDACEAE 43

umbers of India _Iuﬂu‘Fu..Rx.'tNS.i.mJ..lmﬁ Coaneil of Scientific and Industrial
Resenrch, Wealth of India z. ‘iw[)dhi. Gamble, J.5. A manual of Indian
timbers. London, rg2z. Meteslle, C R and k L. Amatomy of dicotyledons 1.
Oxford, 1950. Record, 5. ], and Hess, R. W. Timbers of the New World. New Haven,
1943 Troup, R S Indian woods and their uses. Indian For. Mem. 1, 1, 1909.

5 K Purxavastua avp M, H Karvi
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7. FLACOURTIACEAE

A family of over 80 geners and 800 species of woody plants which are widely
distributed in the tropics and subtropics,

The most important product of this family is chanlmoogra oil, used in the
treatment of leprosy. It is obtained from the seeds of Hydnocarpus wightiana
Bl. and Taraktogenos kurzii King [ Hydnocarpus kurzii (King ) Warb.|. The
seeds of several species of Hydnocarpus yield an ofl having similar properties.
Fruits of Flacourtia and a few other genera are edible,

From the timber point of view, the family is not of much importance,
The Venezuelan boxwood or zapatero, the only timber which is well known as
& substitute for boxwood, is obtained from Casearia pracecoxr Griss, In the
Indian region the Burma lancewood, Homalium tomentosum Benth.. is used for
shafts of heavy carts, masts and for constructional purpases ; other timbers are
mostly used locally as building material while a few, e.g., Casearia and Hydno-
carpus, are used for the manufacture of turnery artioles,

In India the family is represented by 10 genera. Except Byparosa Bl all
have been dealt with here. The wood varies in colour from yellowish-grey to
various shades of brown. It is, as a rule, moderately hard to hard, moderately
heavy to heavy and fine-textured, but usually very hard and very heavy in
Flacourtia, Homalium and Seolopia. Anatomioally the family is very uniform.
The wood is characterised by absence or very scanty development of soft tissuss
which are not visible under hand lens. The pores are amall to very small,
cither solitery or in short radial multiples and often show radial alignment,
The rays are fine to very fine and olosaly spaced except in Casearia.

All the genera show almost similar anatomical structure. Casearia is
only slightly different because of its ray width,

l. ASTERIASTIGMA Benp.

It was » monotypic genus which has now been included by Systematists
under Hydnocarpus.

A. macrocarpa Bedd. | Hydnocarpus macrocarpus (Bedd.) Warb. |. Two
sub-species have been recognized by Sleumer, sub-sp. malabaricg growing in
Travancore snd sub-sp. burmanica found in Burma. —ailiyam, malaimargaveth
malankummatti ( Mal. ), vellanangu ( Tam. ). A large tree 21 m. in height
and 45 em. in diameter,

Description of the wood

General properties—Wood grey turning light brown on Bgeing : moderately
hard ; moderately heavy (sp. gr. 0-57 air-dry ) ; straight to slightly twisted
grained ; fine and even-textured. ’
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Gross structure—A diffuse-porous wood. Growth rings distinet to indistinet,
demarcated by darker bands of fibrous tissue, 4 per om. Pores small, just
visible to the naked eye, numerous ( 25-32 per mnv.? ), evenly distributed, solitary
or in radial multiples of 2. oceasionally up to 4, radially arranged, roundish, open
or plugged with whitish powdery deposits ; vessal lines distinct but not con-
spicuons. Soft tissues not visible. Rays fine to very fine, indistinot to the eye,

Bourdillon gives the value of P [ co-efficient of transverse strength ) = 456
and weight 48 Ib. per cft. ( 8p. gr. app, 0-77 ).

Uses—According to Bourdillon, the timber is *useless, but as it is obtain-
able in straight lengths, it is sometimes employed for rough huts for temporary
occupation .

Material —

4689 Travancore ( 0-57 ), 6408 Burma ( 0-57 ).

2  CASEARIA Jacq.

A genus of trees and shrubs widely distributed in the tropies, In the
Indian region about 8 species are reported to grow, of which 3 were available
for study. Their wood is indistinguishable.

1. C. esculenta Roxb,—bolduiagreny | Garo ), doddahanise ( Kan. ), dieng-
soh-lormao { Kh. ), malamapavatia, pannimurungs, vella-kunnan { Mal. ), kalkulta,
morei [ Mar. ), kron-suri-arony ( Mik. ), kakkaipalai, kottargovai ( Tam. ). Usually
a large shrub, but may attain tree size. up fo 21 m. in height and 45 om. in
diameter.

It ocours in the western coast from Konkan southwards, hills of Western
Ghats up to 1,200 m., Andhrs, hills of Assam, and in Burma ( Tenasserim ).

Description of the wood—See page 16.

2. C. glomerata Roxb.—tel-burki ( Asm.), raunl ( Berar ), nara, narka.
( Dehra Dun ), kakri ( Dotial ), nars, phempri ( Garh. ), boldreng, bol-dujareng,
bolong-maindok or maindop, or maindol ( Garo ), girchi ( Gon. ), chilla, kathera, naro,
pimpri ( Hind. ), konje ( Kan. ), beri ( Kharw. ), dieng-chi-dohkha, kachidohkka,
via-dobha (Kb, ), reri { Kol), veska (Koys ), karo-an (Kuki ), nar pinpriya,
narra ( Kumaon ), rewat ( Kurku ), tanki, telingkung ( Lep. ), bokhada, kurdan,
safed karai (Mar. ), datphenda, dukhenda ( Mechi ), han-bo-akarang ( Mik. ),
barkaunte { Nep. ). giridi ( Or. ), newri ( Bant. ), khelrel-thing { Tipp. ). A large
shrub occasionally growing up to & middle-sized tree, 12-18 m. in height with
& clear bole of -9 m. and 1-8-2:4 m. in girth. Bark greyish brown, rough, thin.

It i found in the **Bub-Himalayan tract ascending to 2,100 m. from Chenab
castwards, in Bikkim, Assam and Burma, Oudh and Central India, Konkan and
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Deccan Ghats in open situations ; ascends to 1,200 m. in Khandeah Akreani”
({ Talbot ).

Description of the wood—S8ee below.

3. C. tomentosa Roxb.—maun ( Beng.), tordul (Bhil ), tondri, tundri
(Gon. ), bairi banbheri, beri, bhains ber. bhari, bheri, chilara, ehilln, churchu
(Hind. ), biliyubina, hlingi, kemje ( Kan. ), beri ( Kharw, ), rore ( Kol. ), kesa
(Kurku ), bokhade, karei, lainja, massei, modgi, modi ( Mar. ), girari, kokra { Or. ),
charcho (Bant. ), kadichai (Tam.), der (Th. ), charche, chilakadiddi { Tel. ).
A shrub sometimes a small tree. Bark whitish in colour, 8 mm, thick,

It is found in the sub-himalayan tract from the Indus eastwards ascend-
ing to 900 m. in central, western and South India.

Description of the wood—See helow.

Description of the wood
{ Casearia esculania, C. gtmwn.mdﬂ.hmm]

[PLS, 48]
General properties—Wood yellowish-white, turning light brown on ageing ;
moderately hard to hard ; moderately heavy to heavy ( sp. gr. 0-58 to 0 -82 air-
dry ) ; straight to twisted-grained ; fine-textured.

Gross structure—A diffuse-porous wood. Growih rings distinet to indistinet,
delimited by darker coloured fibrons tissues, 3-9 per em, Pores small, just
visible to the eye, numerous { 21-38 per mm.2 ), evenly distributed, mostly in
radial pairs, or in radial multiples of 35, radially aligned, oval ; vessel linos
inconspicuous.  Soft lissues not visible. Rays moderately broad to very fine,
clossaly spaced and evenly distributed.

Bourdillon’s experiments with C. esculenta gave the value of P ( the Coeffi-
cient of transverse strength ) = 965 and weight 56 |b, per c. f. ( sp. gr. approx.
0:-90 ), and according to him. it is liable to split, but resistant to bhorer attack.

Uses—The timber is mostly used as a building material. It is suitable for
the manufacture of small turnery articles like toys, combs, ete,

Material—

C. esculenta — 4723 Travancore ( 0-582 ), 6613 Burma (0-77 ),

C. glomerata — 801 Darjeeling ( 0:68 ), 2351 Darjeeling ( 0-66 )

€. tomentosa — 1183 Ahiri Reserve, M.P, (0-57), 1363 Gonda, TP,
(0-61 ), 2802 Melghat, MLP. ( 0-52), 3085 Gonda, U.P. (0-58),

3089 Kheri, UP. {0:82), 3527 Khurda Forests, Orissa ( 0-84
6718 Dehra Dun ( 0-66 ), { ;
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3. FLACOURTIA CoMMERS.

Trees or shrubs distributed in the tropical regions of Asia and Africa.
Of ahout 7 species known to grow in the Indian region, two were available
for study. Woods are indistinguishable.

1. F. cataphracta Roxb, ex Willd. [ F. jangomas ( Lour ) Raeunsch. |—
goch-poniol, phinel, polian, ponial or poniol ( Asm. ), beunch, paniala ( Beng. ),
naywe ( Burm, ), lukb-lulki, tokroi ( Canh. ), darichik ( Garo ), jamuna, pachnala,
paniala, panialah, talispatri ( Hind. ), abblu, shamper ( Kan. ), dieng-soh-mluh
(Kh. ), kenji, thailira, vayantatha (Mal.), phonial (Mechi ), thengpi-kundu-
arong ( Mik. ), baincha ( Or. ), luk-tuki, tokroi ( 8ylb. ), charalu, mullumukanchi,
vayang karei ( Tam. ), duk-duli ( Tipp. ), paniyara ( Oraon ). A small to medium-
sized tree up to 9-15 m., in height with a clear bole of 3-9 m. and 90 em.-1-5 m.
in girth. Bark rusty brown, smooth, thin.

It is found in the moist forests of Dehra Dun and also throughout Bengal,
Chota Nagpur, Assam and Chittagong, S8outh India and Burma but rather
scarce, Often cultivated for fruits.

Description of the wood—38ee below.

2. F. ramontchi L'Herit [ F. indica ( Burm. £ ) Merr. ( in part ) |—benchi,
katai, tambat ( Beng. ), galgoti, gorgrhoti, kalkai, perbekat ( Berar ), bhorkhakai
( Bhil ), magwe { Burm. ), kakein (M.P.), bilangra, bilangur, kanel ( East
Almora ), bilagura ( Garh. ), bench, bhanber, bilangoa, kands, kango, kanju, kanker,
katahi, kattar, katti, swandu kantaka ( Hind, ), kangori { Jeypore ), bhably, gajale,
hanmunki, hanumanth { Kan.), saphke ( Khond. ), merlo ( Kol. ), kala-kandei
{ Kumaon ), benti ( Mal Pahari ), bhackal, kaker, paker ( Mar. ), kaikun, khakeran
{ Merwara ), bali-bhaincho, kontadhawra, Lontai Buli, mamuri, serali ( Or. ), kafail
( Palamow ), katia (Sans. ), marle (Sant.), wgurassa ( Binh. ), ehathalilas,
kattukala, katukali, kothuvela (Twm.), gandregu, giamehetu, baka kanregu,
kondagoqu, nakka-naregu, puli-elili, puthikithada (Tel.). A large shrub but
under favourable conditions may be a medium-sized tree. Bark grey, scaly, thin.

1t is found throughout India on dry hills, in deciduous, mensoon and thorn
forests, and in Prome district of Burma and also in Ceylon, the Malay Archi-
pelago and Madagascar, sometimes cultivated.

Description of the wood—8See below.

Description of the wood
( Flacourtia catophracta and F. ramontchi )
[Pl 7. 42]

General Properties—Sapwood light brown, gradually merging into
shocolata brown heartwood : very hard ; heavy to very heavy (sp. gr. 0-76 to
1-18 sir-dry ) ; straight to twisted grained ; fine and even-textured.
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Gross structure—A diffuse-porous wood. Growth ringa distinet to indistinot -
demarcated by darker coloured fibrous tissue, 3-8 per om. Pores small to
very small, just visible to the eye, moderately numerous ( 15-17 per mm.? ),
evenly distributed, mostly in radial multiples of 2-3, occasionally up to 6,
radially aligned, roundish ; vessel lines just visible to the eve. Soft tissues
not visible. Rays fine to very fine, closely spaced and evenly distributed.

Bourdillon gives the value of P (the Coefficient of transverse strength )
= 811 and weight 56 Ib. per cft. ( sp. pr. approx. 0:90) for F. calaphracta.
Troup states that F'. ramontchi splits but does not warp and is durable, 1t takes
& good polish.

Uses—It is used for postsand poles, agrionltural implements and for the
manufacture of turnery articles. Tt is said to be good in resisting friction and
might be used for pulleys.

Material—
F, cataphracta — 4511 Dehra Dun ( 0-87 ), 4631 Travancore ( 0-88 ),
6347 Burma ( 1-13).
F. ramontehi — 260 Garhwal (0-76), 460 Ajmers (0-70), 2730
Moharli Reserve, MLP. ( 0-77 ), 3125 Burma {0-81).

4. GYNOCARDIA R. Br.
A monotypic genus,

G. odorata R. Br.—sibe-tulpi, sibe turpu { Abor. ) wmphu ( Aka, ),
bandarpele, bonsha, chawlmugra, lemten ( Asm. ), chaulmaugra, cﬁﬁﬂfmugri.
petarkura ( Beng. ), joungpung ( Burm. ), takik-change or takuk change | Duff. j!
balibu, masribu. pha-bipha, thithe | Garo ), dieny-soh-liang, dimgvmﬁ-phaﬁfng.
soh-pheeling ( Kh. ), koitur, thei-shong-pung ( Kuki ), Juk, jul-kung ( Lep. ),
koitur { Lush, ), althaiba, khungkha-bighang, thai-alokhrong, thasla-phrong-
baphang ( Mechi ), kampi-tumtal-arong, thebong-kok ( Mil. )i jaki pomju-asing,
gibe-turpu, taki-mdik | Miri. ), bandre or gante or ramphal, kady { Nep. ).
A moderate-sized tree, -15 m. in height with a clear bole of 3-8 m, and 90
em.—1-5 m. in girth. Bark grey, smooth, & mm, thick.

It is found in the northern and eastern Bengal, Assam and Burma.

Description of the wood
[PLS, 43

General properties—Wood yellawish-grey to light brown, soft t4 moderately
hard, light to moderately heavy { 5p. gr. 0-48-0.7] air-dry | ; straight to
interlocked-grained | medium to fine-textured.
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Gross structure—A diffuse-porous wood. Growth rings distinet to
indistinet, demaroated by bands of fibrous tissue, 24 per em.  Pores moderately
large to small, numerons, in radial multiples of 2-3, occasionally up to 8,
sometimes solitary, evenly distributed, round or oval; vessel lines distinot
to just visible to the eye. Soft tissues not visible. Rays fine to very fine closely
spiced and evenly distributed.

Seasoning—The timber is reported to season well but the process is slow.
For best results, it must be converted immediately.

Natural durability—It is reported to be fairly durable.

Insect attack—Dry wood is liable to be attacked by the borer, Stromatium
barbatum Fabr, Fam. Cerambycidae, order Coleoptera.

Working qualities—Easily sawn when green, but more difficult to convert
after seasoning. On the lathe, it turns well and finishes to & good surface, but
it is not a typical turnery wood.

Supply and uses—Limited supplies are available from Cachar and Lakhim-
pur in Assam, where it is used locally as house posts and wall boards, It is
% good construotional timber for general purposes, especially for planking.

Moterial—

708 Chittagong ( 0-72 ), 6177 Kurseong ( 0-49 ).

5. HOMALIUM Jacq.

Trees and shrubs widely distributed in the tropies. Abont 10 species are
indigenous to Indis and Burma, of which five are dealt with here.

1. H. bhamoense Cubitt and Smith—dolong sajira ( Asm. ), boldu-jag-reng,
bolong-wak-vthri, shokshimarong ( Garo ). A tall tree found in Burms ( Bhamo ),
two varieties have also been reported from Assam, Sikkim and Chittagong.
Kanji Lal and Das consider that H. blamoense constitutes s north-eastern
race of H. zeylanicum Benth.

Description of the wood —B8ee page 5.

‘2. H.grandiflorum Benth.—A middle-sized tree found in Burma ( Mergui ),

Description of the wood—8ee page 50.

3. H. minutifiorum Kurz—A tree of lower Burma.

Description of the wood—8ee page &0.

4. H. tomentosum Benth.—Burma lancewood. mai-kan-ong, myaukchaw,

miyaskngo, thewalaw ( Burm, ), A large tree 24-27 m. in height with straight
oylindrical clear bole of 12 to 15 m. and 2-4-3 m. in girth. Bark white,

amooth, thin,
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It is'a very common tree all over Burma and scattered in Chittagong and
in the Ganjam district.
Description of the wood—38ee below.

5. H. zeylanicum Benth.—kalmattiga ( Kan. ), kalladamba, kaluraluka,
manthola mukki (Mal. ). A large straight tree up to 30 m. in height and 60
om. in diameter. Bark pale, rough, 1-7 em. thick.

It is found in evergreen forests of the Western Ghats from North Kanara
southwards, up to 900 m. ; also in Ceylon.

Description of the wood—38ee below.

Description of the wood

( Homalium bhamoense, H. grandiflorum, H. minutifiorum, H. lomentosum, and
H. zeylanicum )

[Pl g, 49 ]

General properties—Heartwood usually indistinet, wood grevish-brown to
pale reddish-brown ; hard to very hard ; mostly heavy to very heavy (sp. gr.
0+67-0-99 air-dry ) ; straight-grained ; usually fine-textured.

Gross structure—A diffuse-porous wood.  Growth rings distinet to indistinet,
delimited by darker bands of fibrous tissue 2-8 per om. Pores small,
indistinet or just visible to the eye, usually numerous ( 17-35 per mm.? ), but
alightly larger and fewer in €, zeylanicum ( 11-21 per mm,* ), evenly distributed,
in vadial multiples of 2-3 or solitary, roundish, sometimes filled with vellowish
gummy deposits ; vessel lines just visible to distinetly visible. Soft tissues not
visible. Rays tine but usually distinet due to whitish deposits, closely spaced
and evenly distributed.

Strength—Unly H. tomentosum has been subjected to full scale tests.
For strength figures see appendix L

Bourdillon's experiments with /. zeylanicum gave the value of P
( Coefficient of transverse strength ) — 777: and the weight 56 Ib. per oft.
{ sp. gr. approx. 0-00 ).

Seasaning—H. lomentosum is a very difficult timber to season. Jg develops
serious end splits and surface eracks and also warps, twists and shrinks badly.
Kapur states thst girdling the trees before felling, green conversion and slow
seasoning would perhaps give good results. Some kind of end paint and
outting the stock to small dimensions has also been recommended. H.
zeylamicum is also reported to be refractory to seasoning,

Natural durability —The wood of H. tomentosum is not durable ; it lasts
for 46 to 64 mouths. Lewis states that Ji. zeylanicum is very durable.
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Insect attack—According to Bourdillon the wood of H. zeylanicum is not
susceptable to borer attack.

Preservative treatment—Heartwood of H. tomentosum is treatable, but
complete penetration cannot be always obtained,

Working qualities—H. fomenfosum "“is very hard and diffionlt to saw,
especially when seasoned. It works, both by hand and on a machine to a very
smooth surface and takes polish well. It also tums well on & lathe requiring
very little hand finish” Pearson & Brown.

Supply and uses—The Burma lance wood is available in fair qunatitiea
from Burma. No information is available on other species. Tt is used for mast,
for boat, and house building snd also sometimes for furniture, It is preferred
for shafts of hesvy carts. H. tomentosum is an excellent firewood and said to
be rivalled anly by Heritiera fomes.

Matesial

H. bhamoense — 6829 Burma ( 084 ).

H. grandiflorum — 6792 Burma ( 0-99 ),

H. minutiflorum — 8800 Burma ( 0-75 ).

H. tomentosum - 331 Burma (0-97), 2534 Burma (0-71), 2699
Tavoy (0-94 ), 2702 Tavoy (0-84 ), 3921 Ganjam (0-67), 4501
(0:73), 5273 Toungoo, Burma (6-90), 5274 Toungoo, Burma
{0-02), 5768 Tenasserim, Burma ( 084 ), 5838 Burma ( 0-05 ), 6500
Burma ( 0-98 ),

H. zeylanicum — 4878 Travancore ( 0-89 ).

6. HYDNOCARPUS

A genus of trees found in India and in South-East Asia. All the three
species reparted to grow in the Indian region, have been dealt with here.
Anatomically these are indistinguishable. However, H. alpina stands out from
the remaining two, because of its heavy and fine-textured wood.

1. H. alpina Wt.—maratalti ( Badaga ), sanua solti { Kan. ), malmwrutti,
maravetti ( Mal. ), athuchangalai, attuchankalai, Eoranguthalai, maravetti ( Tam. ),
muchathunika ( Tel. ), A small to medium-sized tree with a clear bole of 6 to
§ m, and 80 cm: to 1-2 m. in girth in Tinnevelly district, to 2-5 m. bole and
80 to 00 em, in girth in Kunoor, the stem is often grooved and fluted and not
very straight. Bark greyish brown, slightly rough, 6 mm. thick.

It ocours in the hill forests of Western Ghats from South Kanara to
Travancore up to 1,800 m., — also in' Ceylon.

13010
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Description of the wood—See below.

2. H. anthelminthica Pierre and O. E. C, Fisher (H. castanea Hk. f. &
Th. ). A middle-sized tree 7-5-12 m. in height and 60 ecm.~1-2 m. in girth.
Bark grey.

It is found in the Andamans and in Burma ( Tenasserim and Mergui ),
Description of the wood—Ses below. i

3. H. wightiana Bl [ H. laurifolia ( Denn.) Sleum. 1 kauis, kava
( Bombay ), kosto ( Goa ), bhuthahi, garuduphala, niradi-vittulu, surante, torotti
( Kan. ), bonstel, konztii ( Konkani ), kodi, koti, maravetti, maroli, niralan, nirvetli,
tamana, vetti (Mal, ), kadu-kavata, kantel, kastel, kiti, kobasel, koot ( Mar. ),
parudaphala ( Bans, ), maravattai, maravetti, nivadimutiu { Tam. ), adavi-badamu,
wiradi, niradi-vettulu ( Tel. ), surante ( Tulu ). A moderate-sized to large tree
up to 30 m. in height and 75 ¢m. in dismeter. Bark pale brown with white
marks, smooth, thin.

It is common alung the Western Ghats from Konkan southwards ascend-
mg to 600 m,, also below the Ghats in Malabar and Kanara.

Description of the wood—See below.

Description of the wood
( Hydnocarpus alpina, H. anthelminthica and H. wightiana )

[ PL8, 44, 45 ]

General properties—Wood yellowish-grey to pale brown : in H. anthelmin-
thica and H. wightiana soft to moderately hard and light to moderately heavy
( #p. gr. 0-51-0-63 air-dry ), but hard and heavy ( §p. gr. 077079 air-dry )
in H. alpina ; ususlly straight-grained, but curly-grained in one sample of
H, alpina ; fine to very fine and even-textured.

Gross structure—A diffuse-porous wood. Groith rings distinet, to indistinet.
delimited by darker coloured fibrous tissue, 3-8 per eni.  Pores not visible
( H. alpina ) or just visible to the eve, numerous to very numerous | 26 to A2
per mumn.® ), evenly distributed, for the most part m radial multiples of 24,
aligned radially, roundish ; vessel lines just vigible or not visible to the eye. Soft
tissues not visible. Rays fine to very fine, closely spaced and evenly ﬁi!:lﬁhutuj,

Strength—Bonrdillon gives the value of P { the Coeflicient of transverse
strength ) = 464 and weight 36 Ih, per cfi. sp. gr. approx. 0-58 ) for H.
wightiama. Other species have not yet been tested for strength,

Seasoning—H. alpina is said to be a somewhat diffioult timber to season,

It develops fine, straight, end-splits and also is liable to crack on the surface in

fine wavy lines. It should be converted green and stored under cover in open
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stacks. H. wightiana, however, seasons without cracking but is very lishle to
WALp.

Natural durability—Not durable ; 4. alpina is reported to be fairly durable
under cover. I, wightiana is susceptable to discoloration.

Working qualities—I[t saws and works to a very amooth surface.

Supply and uses—/. alpina is available in small quantities from Tinnevelly
and Kunoor divisions and limited supplies of H. wightiana are available from
Kanara, Mangalore district and Malabar. The timber appears to be very little
used at present. Pearson and Brown state that H. alpine is used for construe-
tional purposes on the west coast and recommend that it should be tried for
pattern work, foot rules, pioture frames, mouldings and carvings. H. wightiana
is suitable for match splints.

Material—

H. alpina — 5644 Nilgiris ( 0-77 ), 6087 Nilgiris ( 079 ), 6401 Palghat
(0-77 )

H. anthelminthica — 6828 Burma { 0-63 ).

H. wightiana — 4520 Travancore ( 0-50 ), 4712 Travancore ( 0-58 ),
6064 8. Kanara ( 0-61 ), 6334 8B, Mangalore { 0-53 ).

7. BCOLOPIA BoarEes.

A genus of trees and shrubs found in the tropics of the old world. Four
species have been recorded in Indis and Burma ; 8. erenata Clos,, o middle-gized
tree, is found in the Western Ghats in all hill distriets above 600 m. snd in the
Andaman islands ; 8. gaertneri Thwaites and 8. schreberi Gmel. are trees of
Travancore, and S. roxburghii Clos, ocours in Burma ( Mergui ). None of these
were available for study. The specimen described here was originally colleoted
by Kurz. from the Andamans and identified by him as S. rhinanthera. But since
then nohody else has recorded its presence in those islands.

8. rhinanthera Olos.—A small tree found in Malay Peninsula on or near the
eoast ; aleo in Andamans ( 1).

Description of the wood
[PL.8, 48]

General properties—Wood dark reddish-brown ; very hard ; very heavy
(&p. gr. 1+10 air-dry ) ; twisted-grained ; fine and even-textured.

Gross structure—A diffuse-porous wood.  Growth rings distinet to indistinet,
delimited by darker bands of fibrous tissue, about 45 per om.  Pores small to
very small, clearly visible under hand lens, numerous ( 22-31 per mm.?), evenly
distributed, mostly in radial multiples of 2, oceasionally up to 4, radially aligned,



b4 Ispiaxy Woons

round ; Vessel lines visible but not distinct. Soff tissues not visible. Rays fine

to very fine but distinot due to the lighter colour of the rays, closely spaced
and evenly distributed.

Uses—Aceording to Burkill, the timber is ussd for house-building. Troup
states that O, crenala is used for planking.
Material—
1969 Andamans ( 1+10 ),

8. TARAKTOGENOS Hassg.

A genus of trees found in India and South-Fast Asia.
reported from the Indian region is dealt with here.

T. kursii King [ Hydnocarpus kurzil (King) Warb, J—Eirta-Eirpang,
taloasing ( Abor. ), lamtem ( Asm. ), chaulmugra, dalmugri ( Beng. ), kalasuo,
kalaw ( Burm. ), balibu ( Garo), serbuli or shailoukrong buphang ( Kach. ),
dieny-soh-lap (Kh.), matta (Lush. & Tipp. ), wthou ( Manip. ), thibongthas
{ Mik. ), siri-asing (Min ), rowai-thing ( Naga ), bandre ( Nep. ). A tree 12-15
m. in height. Bark grey, brown or almost black, fairly emooth.

It is found in the evergreen foresta of Assam, Chittagong hill tracts and
Burma,

The only species

Description of the wood

General properties— Wood light brown : moderately hard moderately
heavy { sp. gr. 0-64-0.68 air-dry ) ; straight-grained ; fine and even-texturad.

Gross structure—A diffuse-porous wood. Growth rings indistinet. Pores
small to very small, indistinet Lo the eye but distinctly visible under hand lens,
numerous to very numerous ( 28-51 per mm.* ). evenly distributed, usually in
radinl multiples of 2-4, occasionally solitary, aligned radially, round : vesssl

lines visible but inconspicuous.  Soft fissues not visible. Rays fine to very fine,
closely spaced and evenly distributed,

Uses—The timber is likely
packing boxes, ete.
Material—
657190 8. Tenasserim, Burma (0-88),

to be suitable for the manufacture of match,

6307 Burma ( 064 ),

B XYLOSMA

A genus of trees and shrubs very similar to Flncourtin distributed through-
out the warmer parts of the world, 3 fpecies have been reported to grow in
India, only one of which was available for study,
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X. longifolium Clos.—katakar, kata-holi, kata-ponial, mota-koli, mota~puli
( Asm. ), hagrani-sa ( Cach. ), phalama (Garh.), phul-wal (Garo), dandal,
kaltawa, katari, katpatia, khandhara. sialu ( Hind. ), dandal, katai ( Kharw. ),
dieng-kani ( Kh. ), thengpianiarong ( Mik. ), tang-en-ising, uli-tangasing ( Miri ),
cherinda, cherundsi, chirunda, chopra, drendu (Punj. ). A maoderate-sized to large
tree up to 18 m. in height and 1-2 m. in girth. Bark grey, rough, thin, thorny
when young.

It occurs in North-West Himalaya aseending up to 1,500 m., Assam,
Burma, Chota Nagpur, Andhra.

Description of the wood
[PL8,47]

General properties—Wood light brown, moderately hard, moderately heavy
to heavy (sp. gr. 0-72-0-78 air-dry ); straight to twisted-grained, fine and
even-textured,

Gross structure—A diffuse-porous wood. Gronoth rings distinet to indistinet,
delimited by darker bands of fibrous tissue, 34 per cn. Pores amall, indistinot
to just visible to the eye, numerous 23-36 per mm.? ), evenly distributed, mostly
in radial multiples of 2, occasionally up to 4, with a tendenoy for radial alignment,
roundish : vessel lines inconspionous. Soft lissues not visible. Rays fine to
very fine, closely spaced evenly distributed.

Um—lbiammﬂyusadlomﬂyfarhmwtamdfmm posts,

Material—
5005 Dehra Dun ( 0-72 ), 6650 Burms ( 0-78 ).

BIBLIOGRAFHY

Chowdhury, K. A. Idenufication of Burma commarcial tisnbers. Indian For, Rec.
(NS}, 3. b, 1945 Den Berger, L. G. Houtsoorten der Cultuurgebieden Van Java en
van Sumntra Oostkust. Meded. Proefst. Boschm., Batavia, 13, 1926, Desch H. E
i Malay. For, Rec., 15, 1941 Gamble, ]S, A momual

of [nifiuss timbers, London, rozz,  Gilg, E Flacourtiaceas in Engler and Prantl’s Die
i , A L. A manual of the

Matiirlichen Planzenfamilien, z, 21. Leipzig, 1925 Howard

timbers of the world. Londen, rg48.  Kanehirs, R. Anatomical charmeters and identifi-
cation of Formosan woods. Taiboku, 1921. Kapur, 5. N. A mannal of the air seasoning
of Indian timbers, Now Delhi, 1934 Lecomte H. Lesboisde I Indochine, Paris, 10235,
Lewis, F. The vegetahle products of Ceylon. Colombo, 1934. Metcalfs, C. R and Chalk,
L. Anatomy of dicotyledons 1. Oxford, 1gso. Moll, J. W. and Janssonins, H. H
Mikrographie des holzes der aul Java Vorkommenden Baumarten y and 3. Leiden, 1006
and 1014. Pearson, R. 5, and Brown, H. P. Commercial timbers of Indis 3. Calcutta,
1932, Record, 5. ]. Identification of timbers of temperate North Americ. New
: . 5. J.and Gamtt, G. A Hox woods. Yale Sch. For. Bull., 14, 1925
Record, 5. J, and Hess, & W.  Timbers of the Now World. New Haven, 1943  Reyes,
L. J. Philippine woods. Tech. Bull. Dep. Agric. Phil. I, 7. 1938- Rodyer, A. A hand-
book of the forest products of Burma. Rangoon. 1936. Stono, H,and Cox, H. A A guide



56 Iwxpraw Woobs

to the identification of the more usefnl timbers of Nigeria. London, 1ozz. %

Idemtification of some important hardwoods of South China by their gross structure. Bl

Fan. Inst. Biol, Peking 3, 1932. Troup, R 5. Indian woods and their isea. Indian

For. Mem., 3. t, 1009. Vestal P. A, The significance of comparative anatomy in estab-

}hhing the relationship of the Hypericacede to the Guitiferae and thelr allies, Philigp
« Sci., 64, 3, 1037

5. K. PURKAVASTHA

=



PITTOSPORACEAR a7

8. PITTOSPORACEAE

A emall family of about § geners and 200 species of trees, shrubs and
climbers, All the genera excepting Pittasporum are endemic in Australia.

The family is of little economic importance but it includes some ornamental
plants, having fragrant and showy flowers. The resin or oleoresin present in
the bark of some species of Pittosporum is reputed to be of medicinal value
and believed to be an antidote to snake-poison. The only genus Pittosporum
which grows in Indis is dealt with here.

PITTOSPORUM Baxgs

Agmmafhm.uhmbanndn]imbmdimihutadinthumpim and
sub-tropical regions of the world, mostly in Australia, also in Indo-Malayan
region and Bouth Africa. In the Indian region about 8 indigenous and exotic
species have been reported to grow. of which 3 are described here, The woods
are indistinguishable.

1. P. eriocarpum Royle—garshuna, gar-silung, meda tumri ( Hind. ), agni,
raduthia ( Kumaon ), kakria { Nep. ). An evergreen shrub or small tree with
a short trunk up to 6 m. in height, and 1.2 m. in girth. Bark silvery grey
with prominent horizontal lenticels.

It is found in outer ranges of Himalayas from Punjab to Barda at 900
2,000 m. elevation.

Description of the wood—See page 8.

2. P. Aoribundum W. & A —devsan ( Rihar ), tumri ( Garh: ), dieng-dum,
dieng-mulo-ghi-ing, dieng-si-ing ( Kh. ), raini ( Kumaon ), bongzam, prongzam
( Lep. ), vehyenti, vekhali, vikhari, vebadi { Mar. ), tibilti ( Nep.). A small to
medium-sized tree 7-5-12 m. in height, with a short trunk up to 1+8 m. in girth.
Bark grey, with prominent horizontal lenticels which are 1-3 cm. long, very thin.

It ocours in sub-Himalayan tract from Garhwal to Bikkim, Khasi hills,
Shan hills, upper Burma and Western Ghata from Konksn to Nilgiris at 900-
1,200 m. elevation.

Description of the wood—8ee page 58.

R mmmw.&ﬁ._mmpmﬁ (Mal.). A small tree with a
thick trunk. Bark greyish-brown, thickly studded with yellow lenticels, in
bundles of 34, peeling off in small flakes, thin.

It grows in Western Ghats in Shola forests above 1,600 m. from Nilgiris to
Travancore, also in Ceylon.
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Ducriptim of the wood—Bee below.
Description of the wood
| Pittosporum eriocarpum, P. floribundum snd P. tetraspermum )
[PL g, 50]

General properties—Wood whitish-brown, lustrous, moderately hard |
moderately heavy (sp. gr. 0-68-0-74 air-dry ) ; usually straight-grained, fine
and even-textured.

Gross structure—A diffuse-porous wood. Growth rings distinet to indistinet
delimited by denser bands of fibrous tissue, 34 rings per cm. Pores small,
numerous to very numerous ( 36-41 per mm.? ), evenly distributed, mostly in
radial multiples of 3-5, ocoasionally in radial chains, or in clusters of 2-8,
oceasionally filled with yellowish deposits; vessel lines visible but not con-
spicuous. Soft fissues usually indistinet but when visible appear as a thin line
round the pores or pore-groups. Rays moderately broad, distinct to the naked
eye, standing out prominently as white lines against darker coloured background,
closely spaced and evenly distritbuted.  Pithflecks oceasionally present.

The dry wood of P, eriocarpum iz laible to be attacked by the borer Stroma-
tium barbatum Fabr. ( Fam. Cerambyvidae order Coleoptern ). Swain states
that Australian wood of this genus ( sp. gr. approx. 6-87 air-dry ) seasons well
under cover without shrinkage and splitting, but is not durable., [t is used as s
substitute for ‘boxwood' and is excellent for carving, turnery and inlaying.

Uses—It is suitable for small turnery articles like toys,

Material—

P. eriocurpum — 4839 Mussoorie ( (0-74 ),
P. floribundum — 4836 Dehra Dun, 6514 Burma ( 0-88 ),
P. tetraspermum — 3778 Ganjam (072 ), 8862 Nilgiris, Madras ( 0-71 ),
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9. POLYGALACEAE

The milkwort family consists of 10-15 genera and about a thousand species
of herbs and shrubs and a few trees. Although largest number are found in
the warm regions, they are cosmopolitan in distribution, except in New Zeland,
Polynesia and the Arctic zone.

Some of the plants have medicinal properties and a few are acrid and
poisonous ; well known among them is Polygala senega L. of America, the roots of
which possess tonic, expectorant and emefic properties.

The family is represented in Indis by 4 genera, 3 of which have woody
representatives. The only woody genus not dealt with here ia Securida L.,
which is represented by a single species in Assam and Burma,

The climbers belonging to this family are reported to have woods with
included phloem. The woods of the two genera studied, haye however no such
structure, and exhibit distinetly different anatomical structure,

Key to the genera
Pores large to very large, very few to few, exclusively
solitary ; soft tissues in fine faint wavy tangential
lines forming irregular net work with the rays .. Xanthophylium
Pores small to very small, moderately numezous,
mostly in short radial multiples ; soft tissues in con-
centric bands delimiting the growth rings .. Polygala.

1. POLYGALA L.

A genus of herbs rarely shrubs, widely distributed throughout the world.
More than a dozen species have been reported to grow in India, only two of
which are woody. The only species available for study is described here.

P. arillata Ham.—redeye, yellow milkwort.—dieng-ja-kyba, dieng-sok-tynka
( Kh. ), michepnor, michepnor-kung ( Lep. ), karima, marcha ( Nep. ). A shrub
1-2-2.4 m. in height, sometimes up to 3-7 m. in Western Ghats. Bark yell-
owish-grey, thin.

It oocurs in the Himalayas from Nepal castwards at 600-2,100 m., Khasi
and Jaintia hills, Cachar, Burma ( Ava ), and Western Ghats.

Description of the wood
[Plg,51]

General properties—Wood light yellow in colour, moderately hard, heavy
( sp. gr. 0-77 air-dry ) ; straight-grained ; fine-textured.
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Gross structure—A diffuse-porous wood. Growth rings distinot, delimited
by thin bands of soft tissues, 9-10 per em.  Pores small to very small, distinotly
visible or just visible under hand lens, moderately numerous (12-19 per mm * ),
more or less evenly distributed, mostly in radial multiples of 2-5, which are
often arranged in radial chains and oceasionally solitary, round ; vessel lines
inconspicuous, Soff tissues in concentric bands delimiting the growth rings
and also in short broken tangential lines indicating somewhat like growth rings.
Rays fine to very fine, widely spaced and evenly distributed.

Insect attack—The dry wood is liable to be attacked by the borer
Stromatium barbatum Fabr. | Fam. Cerambycidae order Coleopters ).

Uses—It may be tried for articles like toys,
Material —
4040 Dotacamund ( damaged ), 5702 8. Coimbatore, Madras { 0,77 ),

2, XawtHOPEVILUM Roxb.

A genus of trees and shrubs which occur in India, South East Asia and in
tropical Australia. In the Indian region about 6 species have been reported
to grow, five of which were available for study. The woods of various spevies
of Xanthophyllum are indistinguishable.

l. X. andamanicum King—A moderate-sized tree, Bark grey, smooth ;
& very common tree of Andaman islands,

Description of the wood—Bee page 61.

2. X. favescens Roxb.—ajensak, gandi ( Beng. ), thitpya ( Burm, ),
madakka, madaku, mottal ( Mal. ), palala (Binh. ), mattei ( Tam. ). A large

evergreen tree. Bark dark green, smooth 1.3 em. thick.

It is found in the western part of the Peninsula from Nilgiris southwards,
hills of Assam and Chittagong and in Burma,

Description of the wood—8ee page #il.

3. X glaucum Wall ex Hassk.—thitpayu ( Burm. ). An evergreen tree.
Bark dark grey with distant, deep, very long horizontal clefts. 13 om. thick,

It oocurs in Burms, in moist places often forming strips of pure shady forests,
Description of the wood—See page 61.

4. X. griffithii Hook f—A tree attaining 15 m. in height, which ocours
in Burma, Tenasserim and i

Description of the wood—See page 61,

6. X. virens Roxb.—An evergreen tree 15 to 18 m. in height. Brandis
considers it to be a form of X. flavescens Roxbh.
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It is found in Chittagong and in the tropical forests of Pegu Yoma.
Description of the wood —See bolow.

Description of the wood

{ Xanthophyllum andamanicum, X. flavescens, X. glancum,
X. griffuhii, and X. virens )
[PLg,52]

General properties—The colour of the wood varies from pale yellow to
various shades of brownish or orange yellow, usually with bluish black patches
due to fungus attack ; moderately hard to hard ; moderately heavy to heavy
| sp. gr. 0-64-0-89 air-dry ) ; straight to slightly twisted-grained ; somewhat
coarse-textured.

Gross structure—A diffuse-porous wood.  Growth rings distinet to indistinet,
demarcated by darker coloured Hbrous tissue devoid of parenchyma cells, 4-8
per cm. Pores large to very large, distinctly visible to the eye, very few to
few ( 1-5 per mm.?), more or less evenly distributed, exclusively solitary,
occasionally with a tendeney to arrange in somewhat oblique lines or in irregular
groups, round, sometimes filled with yellowish gummy substance ; vezzel lines
prominent. Soft fissues distinet under hand lens, abundant, in fine short
interrupted, faint, wavy tangential lines forming almost a network with the
rays and also in more or less continuous, wavy tangential lines, rather unevenly
distributed. Raye extremely fine, just visible under hand lens, closely spaced
and evenly distributed.

Strength—It is a hard and strong timber. Bourdillon’s experiments with
X. flavescens in 1896 gave the value of P ( The coefficient of transverse strength )
= 567 and weight 48 Ib. per cft. ( sp. gr. approx. 077 ).

Insect attack—Logs of X. glaucum sre liable to be asttacked by pin-hole
and shot-hole borers of the order Coleoptera.

As can be judged from the samples examined the timber sppears to be
easily susceptible to fungus attack. Philippine and Malayan woods of the genus
Xanthophyllum are reported to possess good strength but are easily perishable,
when exposed to the weather or in contact with ground. Reyes states that
X. excelsum ( Blume ) Miqued. ( sp. gr. 0-73 air-dry ) of Philippines dries well
with little warping and checking snd works easily. But the samples examined
by us are all badly cracked.

Uses—It may be suitable for constructional purposes after preservative
treatment.

Material—

X. andamanicum — 6728 South Andaman (0-71 ).
X, flavescens — 4633 Travancore (0-73), 6630 Burma (0:77), 7112
Burma ( 0-64 ).
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X. glaucum 6004 Tavoy, Burma ( 0-67 ), 8128 Tharrawaddy, Burmn
(0-69 ), 6372 Burma ( 0-53 ).

X. griffithii — 6428 Burma ( 0-89),
X. virens — 6813 Burma (0-80), 6289 Burma ( 0-68 ),
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10. TAMARICACEAE

A small family of 4-5 genera and about 100 species of small trees and
shrubs found chiefly in deserts, shores and steppes of the Mediterranean region
and Central Asia.

Several species of Tamariz are cnltivated for the fixation of =and dune,
afforestation on sea shores and also for ormsmental purposes. The manna of
the Beduins, is produced by Tamariz mannifera Ehreny., when the twigs are
injured by insects. The galls found on members of Tamariz are used in dyeing
and reported to have medicinal properties. Tannin is sometimes extracted from
the galls and the bark. Timber of the family is for the most part locally used.

In India about 8 speciea belonging to 2 genera, are known to grow. The
colour of the wood varies from pale grey to yellowish-grey to reddish-brown.
The wood is characterised by broad to very broad, widely spaced rays and by
the tendency of the pores to be grouped into clusters or in irregular chains,
Soft tissues usually form a sheath round the pores or pore groups which may or
may not be visible under hand lens.

Key to the woods
The two genera dealt here cannot be always distinguished with certainty
under hand lens, However, there is some slight difference in the general struc-
ture of the four species and the information given below may be useful in seperat-
ing them into two groups :—
1. Wood typically semi-ring porous, sarly wood pores
small to very small, visible only under hand
lens, latewood pores extramaly small individually
indistinet under hand lens, Soft tissues
indistinct or barely visible under hand lens .. Myricaria germanica.

Tamariz ericoides.
2. Wood diffuse porcus, with a very slight semi-ring
porous tendeney. Pores mostly moderately
Inegs, visible to the eye. Soft tissues distinotly
visible under hand round the pores or pore
groups forming a thin sheath = .. Tamariz articulata,
T. dioies.

MYRICARIA Desv.

A genus of shrubs whioh occur throughout; the temporate regions of Europe
and Asia ; the largest number of species being confined to China. In the Indian
region only one species is known to grow,
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M. germanica Desv.—ombu, shalakal ( Lahoul ), bis, humbu, kathi, ombu,
shalakat | Punj. ). A grogarious shrub, 30-90 om. in height and up to 13 em. in
diameter, Bark rough, brownish, about 3 mm. thick.

This shrub is commonly found along the rivers in the inner Himalayas from
the Punjab to Sikkim & 3,000-4,000 m. and often the only woody vegetation
At this height ; also in Tibet, westorn and northern Asia and on the mountains
of Europe.

Description of the wood

[Plog, 53]

General properties—Wood yollowish-white turning light brown on ageing,
moderately hard ; heavy (sp. gr. 0-75 air-dry ); straight to twisted-grained,
fine and uneven-textured.

Gross structure—A semi-ring porous wooll  Growth rings distinot, dalimited
by somewhat larger early pores, about 4 per em.  Pores in the early wood small
to very small, visible only under hand Jens, moderately numerous, solitary and
in radlial or oblique pairs or in clusters of 3-5, a tendency for tangential Arrango-
ment of the pores or poro groups may often be found, roundish, transition from
early to late wood gradual; Iste wood pores oxtremely small, individaally
indistinet under hand lens ; vessel lines indistinet. Soft tssues indistinet or
barely visible under the hand lens round tho pores or pore groups. Rays broad
to moderately broad, distinetly visible to the eye, rather widely spaced ; radial
flocks presont but not very prowminent,

The wood is modorately hard and strong, but is liable to be attacked by
borers.
Uses—It may be suitable for amall articles like toys, small scales, etic.
Material—
974 Chumbi Vallsy, Tibet ( 0-75 ).

TAMARIX L.

A genus of shrabs and small troes distributed in Europe, Asis and Afrion.
In India about 7 species are known to grow of which 3 were available for
study,

L. T. articulata Vahl, — tamarisk—asrelsi, faras, farwa, kharlei, narlei
ubhan ( Punj. ). A moderate-sized troe, sometimes reaching 18 m. in height ami
[-9-2-2m. mgirth. Bark grey, rough. &

It' i! fl‘.'ll.l]lt[ I.hml.lgi'lﬁut thﬂ Pu.njall'. Hinli. Bﬁhlﬂh.i.ﬂtﬂn nnd Nﬂﬂh-ﬁrﬂ#
Frontier Provinoes and now sxtensively cultivated in the irrigated plantati
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on saline soils, » feature of old river beds and one of the commonest trees of
the country side — also extending westwards to Egypt.

Description of the wood
[Plg 54]

General properties—Wood pale yellowish or greyish-brown ; moderately
hard to hard ( sp. gr. 0:60-0-75 air-dry ) ; straight-grained ; coarse-textured.

Gross structure—A diffuse-porous wood. Growth rings distinet, delimited
by lighter coloured fibrous tissue, 1-2 per cm. Pores moderately large, fow
to moderately fow ( 4-8 per mm.? ) more or less evenly distributed, oceasionally
arranging in somewhat concentric rows separated by tracts of fibrous tissue,
having very few pores or deveid of pores, solitary or in radial or oblique pairs
and also in clusters of 3-5, round ; vessel lines prominent. Soff lissues visible
under the hand lens, mostly round the pores or pore clusters forming a sheath
and occasionally connecting them across the rays. Rays broad to very broad,
prominent to the eye, widely spaced, evenly distributed ; radial fecks con-
spicnous. Ripple marks present, faintly visible under hand lens.

Strength—It is a modorately hard and strong timber.

Seasoning—It requires careful seasoning : the logs should be converted
when green, the stock open-stacked and protected from direct rays of the sun
and from hot wind ( Pearson sad Brown ).

Durability—The timber is not very durable.

Insect attack—Living trees are liable to be attacked by Cossus
acronycloides Moore ( Fam. Cossidae Order Lepidoptera ) and dead or dying
treea, by Aeolesthes holosericea F. ( Fam. Cerambyvidae Order Coleopters ).
Both these borers attack the timber severely and make it almost useless.

Working qualities—It can bo worked to a amooth surface. When quartar
sawn it shows a pleasant figure.

Supply and uses—The timber is available in all districts of the Punjab.
Mostly used as a cheap fire wood and o wind break. Also in small quantities
for turnery { Chowdhury ).

Material—
886 Multan ( 0-75 ), 5141 Punjab ( 080 ), 6048 Lahore { 0-66 ).
2. T. dioica Roxb. — tamarisk—lal jhau (Beng.), bysung-chedauk
( Burm. ), jhaw ( Hind. ), kachlei, koan, lei, pilchi (Punj. ), gaz, jhau, lao
(Sind. ). A grogarious shrub or a small tree, somotimes up to 7-5 m. in
height and 20 cm. in diametar ( Osmaston ). Barlk grey, with roticulate cracks,
showing the red inner bark.
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It is found throughout India, from Sind and the Punjab to Assam, 8. Indis
and Burma.

Description of the wood

[PL x0, 55 ]

General properties—Wood roddish-brown ; moderately hard ( sp. gr. 0-71-
072 air-dry ) ; straight to twistod-grained, medium-coarse-textured.

Gross structure—A diffuse-porous wood with semi-ring-porous tendenoy,
Growth rings distinot, demareated by larger early pores, 1-4 per em. Pores in
the early wood moderately large, and the late wood small to very small, transi-
tion from early to late wood gradual, moderatoly numorous to numerous,
rather crowded in the early wood, solitary or in oblique pairs or accasionally in
short oblique or irregular rows of 2-3, often in clusters, round ; vessel lines
distinet.  Soft tissues visibls only under hand lons, forming a sheath round the
pores or pore groups. Rays broad to very broad, prominent to the eye, widely
spaced and evenly distributed, radial flocks prominent, Ripple marks very faint,
visible under hand lens.

Uses—Mostly used as fira wood,

Material—

888 Multan ( 0+72 ), 1388 Lahore ( 0-71 ),

3. T. ericoides Rottl—eamuarisk. jao, sarab, saraia (Mar. ), lal jhau
( Hind. ), shushar ( Lahsul ). A shrub. Bark dark brown vertically cloit,

It is found in the river bods in Bengal, Central and Southern and Western
India,

Description of the wood

General properties—Wood yollowish-gray ; moderately hard ( sp. gr. 0-60
air-dry ) ; straight-grained ; fine-toxtured.

Gross structure and other properties—Vory similar to Myricaria germanica.
Material—
4168 Kistna, Andhra ( 0460 ).
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A family of herbs, shrubs and rarely trees. According to Engler it is a
tribe of the family Guitiferae. It comprises of about 8 genera and 350 species,
which ocour in the temperate and warm regions. Economically the plants are
of little importance. A faw species of Hypericum L., are cultivated as garden
plants, and several species of Cratoxylon yield timbers of local utility in South-
East Asia.

Of the two geners found in India, one is dealt with here. The other

Hypericum L., is represented by only herbe and small shrubs.

CRATOXYLON BrvMmEe

Moderate-sized trees and shrubs of this genus oceur in South-East Asia.
Five species are known to grow in the Indian region, only one of which was
available for study.

C. neriifolium Kurz—bebya, mahkame ( Burm. ). A shrub or a moderate-
sized tree up to 12 m. in height with a clear bole of 3-5-6+0 m. and 60-90 cm.

in diameter. Bark dark brown or hlackish, rough, longitudinally and deeply
cracked.

1t is found in the Chittagong hill tracts and throughout Burma, mostly
in the drier hill forests.

Description of the wood
( PL 0, 56 ]

General properties—Wood greyish-brown ; hard ; heavy ( sp. gr. 0-81-0-91
air-dry ) ; straight-grained ; fine-textured.

Gross structure—A diffuse-porous wood.  Growth rings indistinet, occasional
darker bands of fibrous tissue may, however, give the impression of growth
rings. Pores small to very small, just visible to the eye, moderately numerous
to numerous ( 12-38 per mm.*), uniformly distributed except in slow grown
portions, mostly in radial multiples of 2 or 3, oocasionally solitary, usually
with @ tendency for radial alignment, roundish ; vessel lines inconspiouous.
Soft tissues visible to the naked eye, in thin, wavy, long or short concentrie
bands. Rays fine to very fine, not visible to the eye, closely and evenly spaced.
Pith flecks occasionally present.

Strength—It is a hard and stroug timber.

Insect attack—The sapwood is liable to be attacked by the borer Mecisto-
cerus fluctiger Fet. ( Fam. Curculionidae, order Coleopters ).
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For the Indian species no information on seasoning properties and working
qualities is available. However, members of this genus growing in the Philip-
pine Island are said to season well and take good polish. But their durability
is short, when in contact with ground.

Uses—It is used for building purposes, agricultural implements and tool
handles. It is a favourite wood for firewood and charcoal,

Material—
6252 Burma ( 0-90 ), 6296 Burma ( 082,
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It is a family of about 35 genera and 400 species of trees and shrubs widely
distributed in the tropies.

Members of this family yield yellow to greenish-yellow gum-resins, which
are used in medicine and also by artists. The gamboge of commerce is the
gum-resin obtained from Garcinia morella Desv. Beveral other species of
Garcinia also vield gamboges which may not, however, be of the same quality
aa that of (7. morella. Some members of the family serve as ornamental trees in
gardens. Others are cultivated for edisle fruits, for example, the mangosteen
( Garcinia mangostana L. ) and the mammee apple | Mammea americana L. )
are now extensively cultivated in the warmer parts of the world. Edible oils
are also obtained from the seeds of Garcinia and several other genera.

The family includes many timber trees of commerce. The best known
amonget them belong to the genera Calophyllum and Mesus. Calophyllhum
grows in the tropical regions chiefly in South-East Asia, while Mesua ferrea
is confined to the Indo-Malayan region.

Six genera ocour in the Indian region and all of them have been dealt with
here. The colour of the wood, except Garcinia ( partly ), varies from reddish-
brown to different shades of red or pink. The wood is mostly hard to very
hard and heavy to very heavy with the exception of Calophylium and Gareinia
( partly ). It has usually an interlocked grain. The texture ia medinm-coarse
except in Kayeas and Ockrocarpus. From anstomical point of view the family
may be divided into two groups. The first group shows prominent to slight
tendency for arrangement of the pores in the radially oblique direction, This
phenomenon is very prominent in the genera Calophyllum and Mesua and not
80 in Kayea, Ochrocarpus and, Poeciloneuron. All of these genera characteristi-
cally ghow solitary pores.

The second group includes Gareinia which shows evenly distributed pores
which are frequently in pairs.

Key to the Genera

1. Vessels frequently in radial multiples of 2-3 ... Garcinia
!. ‘Fmeis almost exclusively solitary . 3
2. Sofl tissues either indistinet or just visible to the eye,
not in tangential lines or bands . 3

2. Soft tissues distinct to the eye, in tu.ngaum.l Ihmuur
bands .. .4



70 Ixprax Woobs
3. Pores small to very small, not visible to the eye ; radial

canals distinctly visible undor the hand lens .- Ochrocarpus
3. Pores moderately large, visible to the eye ; radial canals
nob visible, { absent ) - it . Poeciloneuron

4. Pores small to very small, indistinot to the eye,
moderately numerons to numerous, showing only
o slight tendency for oblique alignment .. Kayen
4. Pores moderately large, wisible to the eye, few to
moderately few, showing characteristically oblique

arrangement . . I . b
5. Wood very hard and very heavy .. . Mesua
6. Wood moderately hard and moderately heavy .. Ualophylium

1. CALOPHYLLUM L.

A large genns of trees which oceur in the tropies, chiefly in India and
South-East Asia. Of nearly a dozen species indigenous in the Indian region, 8
have been dealt with here, The woods are indistinguishable.

1. C. amoenum Wall.—poon. A moderate-sized, straight-stemmed tres.
12-18 m. in height and 1-2-2-1 m. in girth. Bark yellowish, amooth.

It ocours in the Andamans and in Tenasserim,

Description of the wood—See page 71.

2. C, inophyllum L.—poon. kath champa, sultan champa ( Beng, and
Hind. ), hpang, paungnyit, ponnyel ( Burm. ), wdi ( Cutch ), hona, surahomne,
vuma ( Kan. ), pinna, punna ( Mal, ), surangi, undi ( Mar. ), poonanyg, punnag
( Or. ), pinnai, punnai ( Tom. ), ponna, punna (Tel. ). A moderate-sized tree
in most localities, but attaining 15-18 m. in height and 2-4-5 m, in girth in
Tenasserim. Bark blackish-brown.

It is *'found along the coast above high water mark and in the mAngrove
forests of Burma, down the West Coast from Konkon southwards, along the
Orissa Coast, common in Tenssserim and in the Andamans” { Pearson and
Brown ) ; also oultivated for ornamental Purposes.

Description of the wood-—See page 71.
3- C.kunstleri King—poon. tharpi (Burm. ). A tall tree found in Tavoy,
Burma.

Description of the wood—Ses page T1.

4. C. polyanthum Wall. (C. polyanthum Wall ex Planchon and
Triana }—poon. kandeh ( Beng. ), tela ( Cach. ), dieng-la-karu (Kh. ). sentebel
(Kuki ), paiyunkung (Lep.), rats (Nep.). A medium-sized to large tree
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9-18 m, in height with s clear bole of 4:5-0 m. and 1-2-3 m. in girth. Bark
grey or brown. rough, exfolisting in oblong flakes, about 8 mm. thick.

It is found in the hill forests of North Bengal up to 1,500 m. elevation,
and in thehills of Assam, Burma and Chittagong.

Description of the wood—See bolow.

5. C. spectabile Willd. { C. sculattri Burm. £ }—poen. The Nicobar cance
tree. pantaga, tharapi ( Burm. ), lalchini ( Hind. ). A large tree 15-24 m. in
height and 1-2-2+1 m. in girth. Bark yellowish, usually with fine longitudinal
fissures.

It ocours in Tenasserim and in the Andamans, from the coast upwards,
in damp evergreen forests ( Pearson and Brown ),

Description of the wood—See below.

6. C. tomentesum Wight ( C. elatum Bedd. )—poen. sallione, shri konay,
surhoni ( Kan. ), katia pinna, malampunna, pinnapai, punna (Mal. ), nagari
( Mar. ), kattu-pinnai, pinnai, sribownai ( Tam. ), viri ( Travan. hills ). A very
large oylindrical-stemmed tree, attaining up to 46 m. in height with a clear bole
of more than 24 m. and 4-5 m, in girth. Bark yellowish, with very long wavy
vertical fissures.

It oocurs in the evergreen forests of Western Ghats, from North Kanara
to Travancore ascending up to 1,500 m. elevation.

Description of the wood—See below.

7. C. venustum King—poon. A small tree about 9 m. in height, found in
the hill forests of Burma at 1,600 m. elevation.

Description of the wood—See bolow.

§. C. wightianum Wall. (C. apetalum Willd. }—poon. irai ( Kan. ),
attupunna, cherupunnd, manjopunna (Mal. ), bobbi (Mar. ), cherupinnei,
sirapunna, valuluvai { Tam. }. A moderate-sized to large tree up to 21 m. in
height and 60 cm, in dismster. Bark yellowish-brown, deeply eracked, thick.

It is found in the Western Ghats from North Kanara to Travancore, on
the banks of rivers and in the evergreen forests.

Description of the wood—See below.

Description of the wood
( Calophyllwm amoenum, 0. inophyllum, C. kunstleri, C. polyanthum, C. spectabile,
0. tomentosum, 0. venustum and C. wightianum )
[ PL 0, 57-60 ; Pl 11, 61-63 ]
General properties—Sapwood and heartwood fairly sharply demarcated
in the freshly felled timber, but usually less 5o on ageing ; sapwood pale reddish-
white to vellow, heartwood vellowish to raddish-brown with darker streaks on



o | Ixpiaxy Woons

the longitudinal surface, turning dull greyish, with smooth feel, moderately
hard ; mostly moderately heavy (sp. gr. 0-47-0-84 air-dry ) ; lustrous ; twisted-
grained ; medinm-coarse-textured.

Gross structure—A diffuse-porous wood. Growth rings absent. Vessels
large to moderately large, outlines just visible to indistinet to the eye, few to
moderately few ( 2-7 per mm.? ), arranged in oblique lines or festoons, almost
exclusively solitary, ronnd, occasionally plugged with tyloses or filled with
gummy deposits ; vessel lines conspiouous.  Soft lissues, ( a ) reddish, distinotly
visible to the eye, apotracheal, in fairly thick, slightly wavy, tangential lines
ending abruptly, and as a rule widely and irregnlarly spaced, (b ) vasicentric
trachoids distinotly visible inder the hand lens forming thin sheaths resembling
somewhat the soft tissues. Rays fine to very fine not visible to the naked eye,
olosely spaced, evenly distributed.

Strength—Four species have been tested for strength st Dehra Dun, viz.,
0. wnophyllum, . polyanthum, C. lomentosum and €, wightianum. For strength
figures see appendix 1,

Tests carried out by Prof. Everett on €, spectabile gave the following
results :—

Transverse strength in Ib. per sy, in.

— Urushing strength 0
Breaking Modulus of elsstioity . the grain, in Ib. m in.
strength or Young’s modulus

15,800 2,087,000 09,140

Seasoning—The thnber i4 easy to season, though somewhat liable to short
surface cracks, which can be avoided if stacked with arossers under eover.
©. wightianum i= vonsidered 1o be a fitile more liable to splitting and surface
oracking than the others. It should not. however, offer any difficulty provided
sufficient care is taken in stacking. '

Natural durability—COnly two species, viz,, (!, Lamentosum and C. wightianum
have been tested in the graveyand at Dehrs Dun. Tho former lasted for 41 to
81 months and the Intter 38 to 8) months.

Insect attack—The sapwood of the newly falled logs of €. spectabile is linble
to be sttacked by the shot-hole borer Crossorersus saundersi Chap. ( Fam.
Platypodidae, order Coleoptera ).  Other species, &8 U, wightianum, are also
known to be damaged by insects in the log form and debarking the iagn soon
after felling is, therefore, recommendad .

Preservative treatment—The two spesies tosted ag | !

tosum and O, wightianum showed that both are ::fh:utfrl:rn *bf:;i:;::ti
miﬂm- ‘
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Working qualities—Straight-grained timber is easy to saw and works to
4 smooth surface and shows a pleasant figure. But being mostly twisted or
interlooked-grained, the timber is rather hard on the tools and is, therefore, not
recommended for the manufacture of rotary cut veneers and plywood. It 1s,
however, quite suitable for conversion into veneer sheets by the sawing method.
Onee finished, it takes & good polish.

Supply and uses—Poon is available in fair quantities from the south zone
and limited supplies are also available from the west zone and the Andamans.
It is usually available in good lengths ; logs up to 22 m. long and squaring to
over 80 cm. of (. lomentosum are sometimes svailable. The timber is mostly
used for constructional purposes, e.z., bridges, poles, ceiling boards, planking
and rafters. Tt is also used for the manufacture of furniture, particularly from
the figured stock, heavy packing boxes, tent poles, and veneers and plywood.
Poon is & well known material for boat and ship building, logs of long lengths
being nsually utilized as masts and spars. But as mentioned by Trotter the
recorded figures of strength *“do not give a true picture of excellence of this
timber for masts and spars”.

Material—

. amoenum — 6149 Tavoy, Burma ( 064 ), 6360 Burma ( 0-62 ).

(. inophylium ~ 733 8. Kanara ( 058 ), 2257 Andamans ( 088 ), 2258
Andamans (088 ), 5228 Andsmans  0-60 ), 5229 Andamans ( 0-62),
5230 Andamans ( 0685 ), 5912 N, Mangalore ( 0-63 ), 5925 8. Kanara
(0-84 ), 6804 Burma ( 0-58 ), 7814 8. Kanara (0-66 ), 7860 8. Kanara
(0-87 ), 7861 S. Kanara (0-63 ).

(. kunstlers — 8735 Burma ( 0-67 ).

€. polyanthum — 1400 Chittagong hill tracts ( 068 ), 6011 Chittagong
hill tracts ( 0-56 ), 7786 Darjeeling ( 0-77 ).

(1. spectabile — 525 Andamans (065 ), 6032 Mergui, Burma ( 065 ).

(. tomeitosiom — 1279 Coimbatore (057 ), 5351 Coimbatore ( 054 ),
5013 N. Mangalore ( 0-57 ), 5031 S. Kanara ( 0-63 ), 5055 Palghat
{ 0-48 ), 5081 Coorg (071 ), 7816 5. Kanars [ 0-47 ).

0. venustum — 7157 Burma ( 0-67 ).

€. wightianum — 861 5. Kanars ( 067 ), 914 N. Mangalore [ 0-71),
7815 8. Kanara ( 0-71 ).

+. GARCINIA L.

A very large genus of ftrees, rarely shrubs, ocourring in the tropics of the
old world. Of about 30 species growing in Indis, 12 were available for
study.
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The woods of these show considerable variation both in anstomical strugture
and in physioal properties. The woods of @, echinocarpa snd . specioss ave
dark reddish-brown in eolour, while the remaining species are greyish or brownish-
yellow. Based on anatomical struoture the species, other than the two men-
tioned above can be roughly dividsd in to following three groups :—

Group I.—Parenchyma vasicentric to aliform to confluent.

Pores moderately numerous to numerous v 7. morella
(. travancorica
G. wightii
Group II.—Parvenchyma aliform confluent to fine hroken
tangential lines. Pores moderately numerous ... G. heterandra
. imbert]
@roup I1I—Parenchyma in fairly broad lines and bands, Pores
moderately few ... .. G. cambogia
. cowa
@. indica
. spicala
G zanthochy-
mus

1. G. cambogia Desr.—manthulli ( Coorg ), dharambe, mandahul, oopagi-
mara, punarahuli (Kan. ), kodapuli, mampulichi, penenga, pineru ( Mal. ),
kodukapuli, penampuli (Tam, ). A middle-sized tree. Bark grey, smooth,
containing abundance of bright yellow gamboge, thin.

It is found in the evergreen forests in the Western Ghats from Konkan to
Travancore nscending up to 1,800 m. in the Nilgiris.

Description of the wood—See page 76,

2. G.cowa Roxb.—ohop-chopa, kawgach, kau-thekera, kuji-thebera ( Asm )
kau, kowa ( Beng. ), laung-thala, yekabyin ( Burm. ), hay (Cach. ), &1 ach' :
change ( Duff. ), dengu-dobi, rengran, tekra ( Garo ), kataphal (Hind. ), g i
soh-longksan (Kh. ), Khatoksi ( Mechi ), tarak-asing ( Miri and Abor ) ’hp.'m!
(Nep.), sarabana ( Or. ), kau ( Sylh., Cach., Manip. and Nags ). A oy odli
sized 0 large tree 12-21 m. in height and 90 om.~1-5 m. in girgh, Bark dask
brown or blackish, slightly rough, thin.

It is found in Assam ascending to 900 m,, Chittagong, Andamans
Burma, and rarely found in North Bengal, Bihar ang Ornilu ;:Iuord.ingwd
Brandis it also oceurs in the Nilgiris and alsewhere in the Peninsula, [t tﬂ
cultivated for fruit. r

Description of the wood—See page 78,
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3. G. echinocarpa Thw.—pura ( Mal. ) kambilipisini, madul, malaipunna,
malankongu ( Tam. ). A tree attaining 15 m. in height. Bark smooth, thin.

It ocours in the moist forests of South Travancore and Tinnevelley at 900
to 1,500 m. elevation. -

Description of the wood—See page 76.

3. G. heterandra Wall.—fawmingok ( Burm. ). A tree ocourring in Mergui,
Burma.

Description of the wood—3See page 76.

5. G. imbertii Bourdillon—manja-kanji ( Tam. ). A medium-sized tree,
found in South Travancore sbove 1,100 m.

Description of the wood—See page 76.

6. G.indica Choisy—brindall ( Goa ), kokum ( Hind. ), murgal, murinahuli
( Kan. ), kodampuli, penampuli (Mal. ), bhirand, ratamba (Mar.). A tall
glender tree. Bark light brown, shiny, smooth, thin.

It is apparently endemic in the Western Ghat moist tropical rain-forests ;
common in many of the North Kanara and Sonth Konkan evergreens
{ Talbat ) ; often planted for fruits.

Description of the wood—3See page 76.

7. G.morella Desr.—The gamboge tree. kuji-thekera ( Asm. ), gola gamba
{ Hind. ), ardala, arsina gurg, hardala, kankutake, punarpuli ( Kan. ), korbomba
( Kuki ), chigirs ( Mal. ), sundar-kaw ( Sylh. ), makki ( Tam. ). A medium-sized
tree up to 12 m. in beight. Bark dark reddish-brown, smooth, exfoliating,
8 mm., thick.

It ocours in the Western Ghats from South Kanara and Mysore to
Travancore, and in Assam and Sylhet.

Description of the wood—See page 76.

8. G. speciosa Wall.—palawa, parawa, pa-wa | Burm. ). A tree 8-15
m. in height and 90 cmn—1-5 m. in diameter. Bark grevish-black, thin.

It occurs in Andaman islands and in Tenasserim.

Description of the wood—See page 76.

9. G. spicata Hk. f.—manjo nangu { Mal. ), Aaldi ( Mar. ), kolottas
(Tam. ), pidatha (Tel.). A moderatesized to tall tree up to 21 m. in
height with & straight tronk.  Bark grey, rough, thiok.

It occurs in the Western Ghats from Ronkan southwards and in the
aast cosst in Andhrs and Karmatak — also in Ceylon.

Description of the wood—Ses page 76
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10. G. travancorica Bedd.—mulampongu ( Mal. ). A medium-sized tree
up to 15 m. in height and 30 em. in dismeter. Bark brown, rough, thin.

1t is found in the evergreen forests of South Travancore snd Tinnevelly
‘above 1,100 m. elevation.

Description of the wood—See balow.

1. G. wightii . Anders.—attukarukn, pulimaranga (Mal, ), A small
tree. Bark brown, rough, thin

It ocours in Travancore on river banks up to 600 m, elevation.
Description of the wood—See below,

12. G. xanthochymus Hk. f.—fepol-tenga, tepor ( Asm. ), dampel { Beng. ),
hmandaw, hmetlein, madaw ( Burm. ), arvak ( Garo ), davangi, deavkai, devagarigs,
devanhuli, gansargi, garvigehuli, janagi, Joavangi ( Kan. ), ri‘iengqnbﬁg,ﬂung,
dieng-soh-rynsan ( Kh. ), dharambe ( Konkan ), taksal-kung ( Lep. ), anavaya
( Mal, ), jharambi ( Mar. ), thesampreng | Mik. ), chunyeb ( Nep. ), cheoro, chiuri,
sitambu ( Or. ), dephal ( Bylh. ), makls ( Tam. ), iwara mamads ( Tel. ), demphal,
taoikoy (Tipp.). A small to medium-sized tree 9 to 15 m. in height and 90
om.—1-5 m. in girth. Bark brown, thin, exfoliating in small Rakes,

It grows in North Bengal up to 1,600 m. clevation, evergreen forests of
Assam, Chittagong, Burma, Andamans, Orissa, Andhra, Western Ghats from
North Kanara southwards, also cultivated.

Description of the wood—See halpw,

Description of the wood

| tfarcinia cambogia, (. cown, (2. echinoearpa, (7. heterandra,
0. imberti, . indica, . morella, (7, speciosa, (1. spicata,
G. travancorica, 7. wightii and (. zanthochymus )

[ Pl 1x, 84-66 ; P 12, 6760 |

General properties—Wood greyish to brownish-yellow turning pale hrown
on ageing, but dark reddish-brown in ¢ echinocarpa and @, apeciosa ; mostly
hard to very hard but a few samples moderately hard moderately heavy to
heavy (sp. gr. 0-61-0:95 air-dry ); straight to twisted-grained : mediym to
fine-textured.

Gross structure—A  diffuse-porous wood. Urowth rings indistinot b
opcasional bands of dark coloured fibrous tissue or fairly mﬂit.inunus ba.:ds ::'
soft tissue may, however, give the impression of growth rings. Pores very small
to moderately large : { a ) moderately large and visible to the eye in 6. cambogia
G. cowa, G. indica and G. zanthochymus partly ), (
vigible to the eye in . spicata and 6. ranthochymus

b) small, ot visible or just
( partly ), (¢ ) small to very
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small and not visible to the eye in the remaining species ; the frequency of
the pores varies from few to numerous ( 3-30 per mm.=), and the species
examined can be roughly be divided into & overlapping classes, (a ) few to
moderately fow in @, cambogia, @. cowa, G. indica and G. zanthochymus, (b )
moderately few to moderately numerous in G. spicata, ( ¢ ) moderately numerous
in @, echinocarpa, (7. imberti, G. speciosa, G. heterandra and . morella, (d ) mode-
rately numerous to numerous in @, travancorica and ( ¢ ) numerous in G. wightii.
Pores evenly distributed, solitary in radial multiples of 2-3, occasionally up to
5, roundish ; vessel lines inconspicuous to indistinet, Parenchyma distinet to
indistinot to the eye, vasicentrio to aliform to fairly broad tangential lines and
bands ; the species examined can be roughly grouped into 3 overlapping classes,
(@) Parenchyma vasicentric to aliform to aliform confluent, in . echinocarpa,
. morella, . speciosa, 0. travancoriena and 6. wightii, ( b ) aliform confinent to fine
hroken fangentisl lines in @. Aeterandra and G. imberti, (¢ ) predominently in
fairly broad lines and bands in the rest of the species. Rays moderately broad
to fine, rather widely spaced to fairly closely spaced, and evenly distributed.
Radial canals occasionslly visible on the tangential surface under hand lens in
7. cowa.

Strength—A very hard and strong timber. Only three species have been
tested, viz., G. indica, G speciosa and G. xanthochymus.  For strength figures
see appendix 1.

Seasoning—It ia liable to crack and split.  Almost all the samples examined
were badly eracked.

Natural durability—None of the Indian species have been subjected to
graveyard test. Sochneider states that the Philippine species are fairly durable,
especially the red varieties which have an excellent reputation for posts. Of
the 3 Philippine species deseribed by Reyes, one has been stated to be very
durable but the other two durable only inder cover snd not in contact with the
ground. From experience it appears that a few of the Indian species may
be fairly durable, e.g., (7. spicata.

Insect and fungus attack—Drywood of G, indica andG. wightii are lisble to
be attacked by the borer Stromatium barbatum Fabr. ( Fam. Cerambycidae, order
Coleoptera ). Most of the samples examined were attacked by borers and also
discoloured by fungus attack.

Uses—(. speciosa is reported to be used for hridge posts and construc-
tional purposes. Other species apparently are not very much used at present.
It should prove to be a good constructional timber provided the timber is
properly treated.

Material—

3. cambogia — 4625 Travancore (0-76), 7864 E, Kanara | damaged ).



78 Ixpiax Woons

G. cowa — 549 Martaban, Burma (0:61), 6200 Burma (0:83),
6308 Burma (0-66), 6730 Burma (0-72), 7818 Buxa, Bengal
{0-71).

(7. echinocarpa — 4682 Travancore ( 0-87 ),

@, heterandra — 6821 Burma ( 0-75 ),

@. imberti — 468] Travancore { 084 ).

G. indica — 5600 Bombay (0-62), 7817 E. Kanara (0-68), 7819
§. Kanara ( 0-89), 7820 S. Kanars (071 ).

G, morella — 7863 E. Kanara ( 0-68 ),

. specinsa — 6442 Burma ( 0-86 ).

. spicata — 4727 Travancore { 093 ), 7787 Nellore, Madras (0:81),
7788 Nellore, Madras { 0-86 ).

(3. travancorica — 4693 Travancore ( 0-88 ).

@, wightii — 4724 Travanocore ( 0-83 ),

&, zanthochymus — 3826 Ganjam ( 0-87 ), 7163 Burma ( 0-95 ), 7859
8. Kanara ( 0-87 ), 7960 N. Kanara ( 0-96 ).

3, KAYEA Warr,

A tropical genus of small to medium-sized trees found in South and South-
East Asia. Five species have been reported to grow in India and Burma, of
which 3 were available for study. The remaining two are - K. floribunda
Wall., & large tree of Sikkim, Assam and Burma, and K. manii King, a rather
rare tree of the Andamans, The woods of the 3 species studied are
indistinguishable,

1. K. assamica King and Prain—sia-nahor (Asm.). A tall tree up to
23 m, in height with & clear oylindrical bole of more than 12 m. and 1-8-2.5 m.
ingirth.  Bark light browinsh-grey often exfoliating in large square plates.

1t is " found gregarious in North Assam, in the Lakhimpur Division, forming
& nearly pure crop over 40 sq. miles in the sub-montane forests on the north
bank of the Brahmaputra” ( Pearson and Brown J.

Description of the wood—See page 79,

2, K kunstleri King—serendab { Burma ). ahmeuptulsm.i:nhaight
found in Burma.

Demipﬁmn&thgm—ﬁeamga'm

3. K. nervosa T. And.—faung-gangaw | Burm. ). A tree 8-12 m. high,
found in Mergui, Burma,

D-:dpﬂeuofthem—ﬂmpnga?ﬂ,
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Description of the wood
( Kayea assamica, K. kunstleri and K. nervosa )

[ Pl 12, 70-71 ]

General properties—Sapwood grey or pale greyish-brown, fairly sharply
demarcated from the dull reddish-brown heartwood, with darker streaks on the
longitudinal surface which is usually more prominent in the sapwood ; hard ;
heavy (sp. gr. 0-75-0-03 air-dry ); mostly twisted or interlocked-grained :
mediom to fine-textured.

Gross structure—A diffuse-porous wood. Growth rings indistinet, more or
less continous snd fairly straight bands of soft tissues and sometimes darker
bands of fibrous tisstes may, however, give the impression of growth rings.
Pores small, not visible or just visible to the eye, moderately numerous ( 10-18
per mm.?), but very small and numerons to very numerous in K. nervosa,
fairly evenly distributed with a tendency to be aligned in oblique lines, almost
all solitary, roundish ; vessel lines indistinot. Parenchyma, (a ) abundant,
distinetly visible to the eye in more or less continuous, broad (K. assamica ) to
moderately broad, widely spaced, wavy to straight apotracheal bands which end
abruptly, and (4 ) vasicentric tracheids which under the hand lens appear like
soft tissnes, occasionally visible forming thin sheaths. Rays fine to very fine,
not visible to the eye, fairly closely spaced to closely spaced, evenly distributed.

Of the three species studied, information en physical and mechanical
properties and supply, is available for only K. assamica, which is given here.
K. floribunda for which no sample was available for this study has also been
tested for strength and natural durability at Dehra Dun.  The timber is hard,
heavy, strong and elastic, but not durable. Graveyard tests showed that it
lasts for abont 25 months. It is suitable for tool handles.

Strength—See sppendix 1.

Seasoning—It is lisble to develop surface cracks during seasoning. It
should be converted green and protected from sun and hot winds during
seasoning.

Natural durability—Not durable to fairly durable, lasts for 18-91 months,
average about 67 months.

Preservative treatment—Heartwood very refractory to treatment, side and
end penetration i practically nil

Working qualities—Although it plunes to & smooth surface, it is rather diffi-
cult to work.

Supply and uses—Fair quantities are availuble from Assam. It is suitable
for tool handles, eabinet work, and also for constructional purposes such as
beams and rafters and for internal finish.



80 Ixpiaxy Woons
Material—
K. assamica ~ 5776 Lakhimpur, Assam (0-78), 6023 Lakhimpur,
Assam (0-93 ), 7238 Lakhimpur, Assam ( 0-81 ), 7374 Lakhimpur,
Assam ( 0-85 ), 7516 Lakhimpur, Assam ( 0-90 ),
K. bunstleri — 6450 Burma ( (1-87 ).
K.nervosa — 6171 Mergui, Burma ( 0:75 ), 8258 Mergui, Burma ( 0-77 ).

4. MESUA L.

A genus of trees widely distributed in India and South-East Asia. The
only species found in India is dealt with here,

M. ferrea L.—mesua. inji or ingi-asing ( Abor ), nahor ( Asm., Beng. and
Miri ), nagesar, nageswar, nagkesar ( Beng. ), gamgatwe, kawtanok, mai-kam-kaw,
mai-ting ( Burm. ), atha ( Coorg ), karai, khimdi | Garo ), khung-khari-baphang
( Kach. ), nagasampige ( Kan. ), dieng-ngai ( Kh. ), kherser ( Kuki ), herse ( Lush. ),
churuli, nangu, peri, veluthapala, wayanave ( Mal. ), uthau (Manip. ), nagchampa
( Mar. ), nasser-bippang ( Mechi ), micharne or phik charnearony ( Mik. ), ngai-
ching ( Naga ), nagesuri ( Nep. ), nageshvaro ( Or. ), manga, na, naka ( Sinh. ),
nangil, nangu, nangul ( Tam. ), nagakesari (Tel. ), kharshei (Tipp. ). A middle-
sized to large tree up to 24 m. in height and 240 om. in girth. Barl dark
brown. peeling off in thin flakes.

It 18 found in Western Duars, Assam, Chittagong, upper Burms, Tenss-
serim, Andaman islands, western coast from North Kanara southwards.

Generally in evergreen forests ( Brandis ). It is also reported to be unoom-
monly met with in Purnea, Mayurbhanj and Orissa. Commonly cultivated.

Description of the wood
[PLxz 72; Pl x3, 73]

General properties—Sapwood greyish or pinkish-white fairly sharply de-
marcated from the brick-red heartwood, occasionally with darker streaks on
the longitudinal surface, very hard ; very heavy (sp. gr. 0.03-1-24 air-dry ) ;
somewhat lustrous ; straight to interlocked-grained medium-textured, with &
smooth feel.

Gross structure—A diffuse-porous wood. Growth rings absent. Pores
moderately large, outlines of the pores usually not distinet to the naked aye,
few to moderately few ( 2-7 per mm.? ), irregularly spaced, almost all solitary
ocoasionally due to the close proximity appear to be in chains, or clusters, muaﬂy'
in oblique radial lines or in irregular groups, round, usually plugged with
tyloses ; veasel lines conspicuous. Soft fissues (a ) reddish, visible to the eye
spotracheal, in slightly wavy broken tangential lines ending abruptly, widely
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spaced, irregularly distributed, (b ) vasicentriv tracheids, forming thin sheaths,
somewhat resembling soft tissues, distinctly visible under hand lens. Rays
fine to very fine, not visible to the eye, olosely spaced, evenly distributed.
Strength—One of the hardest and strongest of the Indian timbers. For
strength figures see appendix L.
Seasoning—A slow and difficult timber to season. It is prone to surface

cracking, warping and splitting if not carefully handled. It should be dried
out slowly under oover, protected from hot winds and sun.

Natural durability—One of the most durable timbers ; Gravevand tests,
at Dehra Dun of the sample from Assam showed that the timber lasts for
245-287 months but the timber from Madras had a life of 45-227 months only.

Insect and fungus attack—It has the reputation of not being easily
attacked by white ants. But the timber sometimes becomes useless because
of the tunnels made by the larva of Chrysochroa sp. ( Fam. Buprestidse, order
Coleoptera ). Probably the attack develops in the standing tree.

Although several wood-rotting fungi are known to attack the timber, it
is not easily susceptible to decay.

Preservative treatment—Heartwood is very refractory to treatment, side
and end penetration is practically nil.

Working qualities—Being extremely hard, it is & very difficult timber to
saw even when green, and almost impossible to saw if seasoned. It is rather
difficult to bring it to a good surface as it is linble to tear up in rough streaks
on machines.

Supply and uses—Large supplies are from the east zone, particularly from
Assam and also from the south zone. The timber is mostly used for mailway
sleepers, for constructional purposes, such ms house posts and beams and for
bridges. 1t hasbeen used for props in mines, eloctric transmission poles, wooden
shingles, road paving bloocks, ete. The timber is also sumetimes used in the
manufacture of agricultural implements, cart-building and for boat building.

Material —
520 Andsmans ( 1-21 ), 554 Martaban, Burma ( 1-16 ), 741 8. Kanara
( 1:00), 793 Kamrup, Assam { 0-98 ), 1273 Cachar, Assam ( 1-10),
2190 Nowgong, Assam (1-08), 2309 E. Duars, Bengal ( 1-04),
2504 Burma ( 1-02 ), 2700 Tavoy, Burms (093 ), 5240 Andamans
(1-19), 5241 Andamans (1-24), 5417 Malabar (1:15), 5755
Sibsagar, Assam (0:98), 6018 8., India (1:00), 64256 Burma
(0-07), 7223 Chittagong hill tracts (0-93), 7246 Lakhimpur,
Assam ( 0-96 ), 7202 Cachar, Assam (1-07 ), 7480 Wynaad, Madras
(1-17 ), 7481 Wynaad, Madsos ( 1+12), 7510 Sibsagar, Assam (1-08),
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7642 Nowgong, Assam (1:00 ), 7784 Kalimpong, Bengal (1-03),
7785 Kalimpong, Bengal (1:03), 7802 E. Kanara ( 1-00 ), 7865
8. Coimbatore, Madras ( 1-05 ), 7868 8, Coimbuatore, Madras ( 1:05).

5. OCHROCARPUS THOUARS

A palectropie genus of trees and shrubs. Two species have been reported
to grow in the Indian region. The woods of these are indistinguishable.

1. O.longifolivs Benth, and Hk. f. ( Mammea longifolia Pl and Tr. }—
gardundy ( Bombay ), phatapale, punay, surangi, surungi, wundy (Kan.),
chhuriana ( Or, ), sura-ponna ( Tel. ). A moderate-sized to large tree 12 to 18 m.
high and 18 m. in girth. Bark reddish-brown 6 mm. thick, exuding a red gum.

It is indigenous on the Konkan and Kanara Ghats ascending to 800 m.
elevation in evergreen forests ( Talbot ). Cultivated in Orissa and Andhra,

Description of the wood—See bolow.

2. O.siamensis T. And. (Mammea siamensis T. And. }—lalapi (Burm. )
A tree. Hark brown with prominent lenticels 6 mm. thick.

It is found in Lushai hills of Assam and in Burma.
Description of the wood—See balow,

Description of the wood
( Ochrocarpus longifolius and 0. siamensis )

[PL13,74)]

General properties—Sapwood pale brown gradually merging into duil
reddish-brown heartwood, oceasionally with black dots on the longitudinal
surfaces ; moderately hard to hard ; heavy to very heavy (sp. gr. 0:79-1.07
air-dry ) ; straight to twisted-grained ; fine-textured, '

Gross structure—A diffuse-porous wood.  Grotwth rings distinet to indistinot
delimited by dark coloured fibrous tissue, 2-5 per em. Pores small to
smull, not vigible or just visible to the eye, moderately few to moderately
numerous ( 7-12 per m.* ), more or less evenly distributed but with & tendency
to be aligned in oblique lines, almost all solitary, round, open or plugged with
tyloses ; vessel lines inconspicuous.  Soft tissues just visible or not visible under
hand lens, (o ) diffuse to agaregate and (5 ) paratracheal scanty to vasicentrie
mixed with tracheids. Rays of two types moderately broad and fine to very
fine, not always visible to the eye ; the former { those with radial gum canals )
rather unevenly distributed, and the lstter closely spaced and evenly distributed.

Radial gum canals visible, on the tangential surface e black dots to the naked
eye and elearly visible under the hand lens,
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Strength—0. longifolius has been tested for strength. For strength figures
see appendix T.

No information iz available regarding seasoning, natural durability, ete.,
of this timber. But from the examination of the samples available, it appears
to be liable to crack. Omne sample (sapwood ) was badly damaged by borer
attack. It finishes to n smooth surface and probably not a difficult timber
to work. Mammes americana L. of Ameriea is reporied to be moderately
reaistant to decay.

Uses—Though locally used at present, it appears to have greater pos-
gibilities. The timber is sunitable for furniture, earpentry, joinery, indoor
decoration, planking and for constructional purposes, e.g,, beams, rafters.

Material—
0. longifolius — 5324 Khurda, Orissa ( 0-82 ), 7850 N. Kanara (1-07).
0. siamensis — 4849 Pyinmans, Burma (079 ).

8. POECILONEURON Bepp.

The genus Poeciloneuron consists of two species confined to South India.
Wood of only one species was available for study and is dealt with here.

P. indicum Bedd—ballagl. kirballi ( Kan.), pwlivayala, vayila (Mal. ),
puthangali, puthangkolli, vazhala (Tam. ). A large tree up to 27 m. in height
and 75 cm. in dismeter. Bark grey, rough, 13 mm. thick.

T4 oceurs in evergreen forests of Western Ghats from South Kanars to
Travancore ascending to 800 m. elevation.

Description of the wood

[ Pl 13, 75-78 ]

General properties—Sapwood dull brown, somewhat well demaroated from
the darker red-brown heartwood ; hard to very hard ; heavy to very heavy
(sp. gr. 0-81-1-09 pir-dry ) ; straight to interlocked-grained ; medium-coarse-
textured.

Gross structure—A diffuse-porous wood. Growth rings usually absent,
darker bands of fibrous tissue may sometimes give the impression of growth
rings. Pores moderately large to small, usually visible to the eye, modemtely
few to moderately numerous ( 7-17 per mum.® ), more or less evenly distributed,
but with & tendency to be aligned in oblique lines, almost exclusively solitary,
but oecasionally due to the very plose progimity the vessels may sppear to be
round, open or plugged with tyloses ; vesse] lines conspiouous.  Soft

in pairs,
oy tracheids ) not clearly visible to the naked eye, paratracheal,

tisswes ( including
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mostly aliform to aliform confluent. Rays fine to very fine, not visible to the
eye, fairly closely spaced to closely spaced, evenly distributed, Pith flecks
ovcasionally present.

Strength—A strong, hard and elastic timber, For strength figures see
appendix L

Seasoning —It is & diffioult timber to season. It develops deep surface
eracks and end-splits, especially during kiln seasoning.

Natural durability —A fairly durable timber ; graveyard tests at Dehra
Dun showed that it lasts for 51-95 months.

Preservative treatment—Heartwood very refractory to treatment, penetra-
tion of preservatives being practically nil.

Working qualities—A hard timber, but works fairly well both by hand and
on machines.

Supply and uses—Large supplies are available from the south zone. 1
is mostly used for construotional purposes, railway sleepers, electric transmission
poles and rice pounders.

Material—

4733 Travancore ( 0-97), 6730 Palghat ( 1-09), 7772 8. Coimbatore,
Madras ( 0-81 ), 7773 8. Coimbatore, Madras ( 0:89 ), 7774 8. Coim-
batore, Madras ( 0-83 ), 7775 8. Coimbatore, Madras ( 1-06 ), 7867
8. Coimbatore, Madras ( 0-83 ), 7888 8, Coimbatore, Madras (0-89 ),
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13. THEACEAE

It iz a family of trees and shrubs distributed mainly in the tropies and
sub-tropics of both hemispheres, There are also a few ip China, Japan and
the United States of America. According to Melchior, the family contains 23
genern and about 380 species.

The most important member is the tea plant Camellia sinensis ( Linn. )
0. Kuntze. Several other species of Camellia are also oultivated as garden
plants.

From the point of view of timber, the family is not of muoh significance.
However, Laplacea brenesii Standl. of Costa Rica produces structural timber,
8o do some Sehima and Hordonia of the Indo-Malayan region.

In the Indian region about 25 species belonging to 9 genera have been
reported to grow. Of these 7 genera are dealt with here. Adinandra Jack and
Cleyera DC., were not available to us for study.

Colour of wood varies from greyish to different shades of brown and red.
In anatomical struoture, the family is a homogeneous one.  The wood is diffuse
to semi-ring porous with small to very small, mostly solitary and somewhat
angular pores. Growth rings may or may not be distinot. Soft tissues are
usually indistinet or occssionally appear as specks under hand lens, Rays
are fine to broad.

Key to the genera
1. Rays prominent to the eye .o Anneslea ( A. fragrans )
Eurya
Ternstroemia
1. Rays inconspicuous ... b

2. Pores moderately large to small, just visible to
the eye ; wood diffuse-porous, reddish-brown ... Sehima ( 8. wallichii )
Gordonia ( G. oblusa )
2, Pores small to very small, not visible to the eye ;
wood semi-ring porous, greyish to pinkish ... Comellia
Pyrenaria.
I. ANNESLEA Waw,

The genus is mostly confined to Burma and Malaya. Aecording to Kurs,
two species grow in the Indian region, viz., 4. fragrans Wall. and 4. monticola
Kurz. but Brandis is of the opinion that both are identical.

A. fragrans Wall—gangawlie, ma-mu-pi, meik-tun, ngad-hjyang, panma,

taung-gangaw ( Burm. ). Amadium-sizademﬂ?-ﬁ-&-ﬂm,inbaight.
with a clear bole of 345 m. and 45-60 om. in girth. Bark grey.
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It is found in the eng forests of Burma, up to 800 m. elevation and also
in southern China and Thailand.

Description of the wood

[PL13,77]

General properties—Wood light brown ; moderately hard ; moderately
heavy ( sp. gr. 0-84-0-72 air<dry ) ; straight-grained ; usually medinm-textured.

Gross structure—A  diffuse-porous wood. Growth rings indistinet,
occasionally dark bands of fibrous tissue may, however, give an impression of
growth marks. Pores small to very small, numerous to very numerons ( 10-45
per mm.? ), evenly distributed, mostly solitary, rarely in tangential or radial
pairs ; vessel lines not prominent. Soft lissues usually indistinet under hand
lens, when visible, appear as faint short tangential lines, often forming an
irregular network with the rays. Rays of two classes - broad and fine - the
former not distinet to the eye due to being almost of the same colour as the
ground tissue, widely spaced, the latter just visible under hand lens, closaly
apaced ; radial flecks distinet.

The timber has not yet been tested for its physical properties. However,
Desch gives the following data for 4. erassipes Hook. f. from Malayn: Weight
4356 1b., per e. ft. (sp. gr. approx. 0-69-0-85 air-dry ). Seasons quite rapidly.
Split rather badly, but surface checked only slightly. Can be sawn moderately
easily and planes to a very smooth surface. Two sticks buried in the testing
ground were attacked by fungi within 18 months and destroyed in 4 years.

Uses—At present it is mostly used locally. Probably a very useful build-
ing timber for framing, ceilings, flooring, ete., and might make good furniture
( Desch ). It may be suitable for plywood.

Material—
6253 Burma { 0-64 ), 6891 Burma ( 0:72 ),

2, CAMELLIA L.

Small trees and shrubs distributed in tropical and sub-tropical parts of
Asia. Of the 4 species indigenous in India 3 are dealt with here. Woods of
these species cannot be differentiated with certainty. However, the single
sample of 0. drupifers, examined is heavy and pinkish to reddish-brown in
colour, while the other two are moderately heavy and pale grey to light brown.

. C.caudata Wall—phulkat ( Asm. ), hpa-lap, lapet, letpet, neng ( Burm. ),
dieng-chi, dieng-tyrnem-synrang (Kh.), dieng-la-phyrmo (Synt.). A small
evergreen tree 3:-56—4:5 m. in height, with a clear bole of 1-3-1-8 m. and 30-80
om. in girth. Bark greyish to reddish-brown, smooth, very thin.
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It is found in Bhutan, in the evergreen forests of the plains of Assam and
in the Khasi and Jaintis hille and the Martaban hills of Burma.

Description of the wood—See below.

2, C. drupifera Lour. (C. kissi Wall }—hpa-lap, lapet, letpet, neng
( Burm. ), dieng tyrnem-bhoi { Kh. ), chasing, chau-kung ( Lep. ), hinguwa, Fissi
(Nep.). A shrub or a amall tree. Bark greyish-white, very thin.

It is found in the Himalayas from Nepal eastwards 1,200-2,100 m., hills
of Assam, Manipur and Burma,

Description of the wood—3See below,

3. C, thea Link. [ C. sinensis ( Linu. ) O. Ktze. |—<¢ha, chak ( Hind. ),
hpalan, lapet, lelpet, neng ( Burm. ). A shrub or a small tree sometimes up to
6-0 m. in height. Bark grey, smooth, very thin.

The tea plant is said to be indigenous in the evergreen hill forests of Assam
snd Burma, now extensively oultivated.

Description of the wood—See below.

Description of the wood
{ Camellia caudata, O. drupifera and O, thea )
[P.13,78; Pl 14, 79]

General properties—Wood, in C. caudata and . thea, pale grey to yellow
turning light brown on ageing, moderately hard and moderately heavy ( sp. gr.
0-66-0-72 airdry ), but in C. drupifers, pinkish, turning reddish-brown with
age ; hard and heavy (sp. gr. 0-92 air-dry ) ; straight to twisted-grained ; very
fine-textured.

Gross structure—A semi-ring-porous wood. Growth rings distinet, delimited
by larger and more numerous early pores | to 10 rings per em, Pores small to
very small, visible only under hand lens, very numerous, unevenly distributed,
early pores comparatively bigger and arranged in concentric rows, forming pore
zones, transition from early to late wood usually gradual, mostly solitary,
ocoasionally in obliqus pairs, shape of the pores not distinetly visible under hand
lens ; vessel lines not visible to the naked eye.  Soff tissues usually indistinot,
when visible, appear as faint, short tangential lines : Rays fine to very fine,
indistinot to just visible under hand lens in O. cavdata and @, thea but usually
more distinet in O, drupifera.

Uses—Straight branches make walking sticks and tool haridles.  The wood
appears to be suitable for toy making.

Material—

C. caudata - H61D5 Sibsagar, Assam | 0-72 ).
0. drupifera - 3358 Darjeeling { 0-02 ),
C. then — 3143 Dehra Dun, U.P. ( 0-70 ), 5104 Darjeeling ( 0-86 ),
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3. EURYA Tuauss.

Small trees or shrubs, widely distributed in the tropical and temperate
regions of both hemispheres. Four species have been reported to grow in the
Indian region, of which 3 are available for study. Woods of these can not be
separatad.

i. E. scuminata DC.—murmura (Asm, ), hpuns, lapet, shing-ling
( Burm. ), dien-pyrshit-heh, dien-shit ( Kb, ), flotungchong-jung ( Lep. ), bon-
dousa, bon-sobai | Mechi ), theng-han-jang | Mik. ), sanu-jhingni { Nep. ), dieng-
La-pyrshit (Synt. ). A shrub or small-sized tree, sometimes up to 12 m. in
height. Bark smooth, thin.

Tt i found in the temperate and sub-tropical Himalayss up to 2,400 m.
elevation from Kumaon eastwards, in the plains and hills of Assam and hill
forests of Burma.

Description of ths wood—See bolow.

2. E. japonica Thunb.—murmura, sanesi | Asm. ), jhingin { Beng. ), taung-
lapet, tawlapet ( Burm. ), yabi-chang ( Duff. ), chhamisi ( Garo ), pan-heng-heng
{ Jharua ), hulini mukiorone ( Kan. ), dieng-pyrsit { Kb, ), tungchong ( Lep. )
A shrub or small tree up to 9 m. in height, elear bole 1-5-4-5 m. and 60 em.
~1-2 m. in girth. Bark grey-brown, with lines of lighter coloured small
lenticels, thin.

1t is distributed in the eastern Himalayas from Nepal eastwards, at 900-
1,800 m., hills of Assam, Burma, South India and Ceylon.

Description of the wood— See below.

3. E.symplocina Blume—A large evergreen shrub to a small tree. Bark
brown.

It is found in Sikkim and Bhutan at 1,600-2,100 m. elevation and in the
hills of Assam and Burma.

Description of the wood—See below,

Description of the wood
( Burya acuminata, E. japonica and E. symplocina )

[PL 14, 80]

General properties—Wood pinkish-white, turning yellowish to reddish-

brown on ageing ; moderately hard ; moderately heavy ( sp. gr. 0-57-0-68 air-
dry ) ; straight or slightly twisted-grained ; fine and even-textured.

Gross structure—A diffuse-porous wood, Growdh rings indistinot, some-

times concentric bands of fibrous tissues may, however, give the impression of

growth marks. Pores small to very small, visible anly under hand lens, very
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numerons, | over 45 per mm.? ), evenly distributed, mostly solitary, occasionally
in oblique pairs ; vessel lines indistinet.  Soft Hasues indistinet under hand lens.
Rays of two classes, broad and fine, the former just visible to the eve and
distinet under hand lens, widely spaced and the latter just visible to indistinot
tmder hand lens ; some of the rays show up as fairly large flecks on the radial
surface.

The timber is said to be easily worked and does not warp much.

Insect attack—E. acuminala iz linble to be attacked by Stenoscelis
strigicollis Mshll. (order Coleoptera ), and newly cut logs of H. japonica by
Xyleborus spp. (order Coleaptora ).

Uses—Locally wsed for house posts and short poles. Appears to be
snitable for toy making.

Material—

E. acuminala — 6623 Burma ( 0-63 ), 2320 Darjeeling ( 0-69 ).
E. japovica — 3876 Nilgiris ( 0+88 ).
E. symplocina - 385 Darjeeling ( 0-57 ), 3381 Darjeeling ( 0-62 ).

4. GORDONIA Erus

Trees of this geners grow in India, Bouth-East Asia, China and Formosa.
Two species have been reported from the Indian region, of which one is dealt
with hers.

G. obtusa Wall.—nagetta ( Nilgiris ). A moderate-sized to tall evergreen
tree. Bark grey, smooth.

It is confined to Western Ghats from Konkan southwards at an elevation
of 700-2,100 m. common in the Nilgiris,

Description of the wood
[Pl 14, 81]

General properties—Sapwood and heartwood indistinet in the material
examined. Wood light reddish-brown ; moderately hard ; moderately heavy
{ Bp. gr. 0-60-0-65 air-dry ) ; straight-grained, fine and even-textured.

Gross structure—A diffuse-porous wood. Growth rings indistinet. Pores
emall to very small, numerous to very numerous ( 31-53 per mm.? ), mostly
salitary, occasionally in oblique paims ; vessel lines not prominent. Boft tissues
indistinet under the hand lens. Rays moderately broad to fine, just visible
or not visible to the unaided eye, not elosely spaced : radial flecks present.

The timber has not yet been tested for strength. Tt is reported to be liable
to serious end splitting and warping, but with reasonable care this should not
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be difficult to overcome. Green conversion and open stacking under shelter
is advocated. It is nlso a little liasblo to stain. The timber is easy to saw and
machine, and finishes to a good surface ; when out on the quarter, presents a
silver grain.

Uses—Due to clean appearance it is ococasionally psed for bullding
purposes. It is suitable for internal construction and general joinery work
and may also serve well for such articles as pen holders, foot rules and toys.

Material—

4607 Travancors ( 0- 65 ), 6216 Coorg ( 0-60 ),

5. PYRENARIA Brome

The genus comprises of shrubs and small trees, which ocour in India, South-
East Asia, China and Philippines.

Besides tho two species deseribed, 2 more species have been reported from
the Indian region. The woods are not distinguishable.

1. P. camelliaeflora Kurz—A tree 7-5-9 m, in height, with a clear bole
2-5-4-b m. and 60-90 cm. in diameter.

Tt oecurs in the drier hill forests of Martaban at 900-1,500 m. elevation.

Description of the wood—Ses balow.

2. P. serrata Blume—A rather small evergroen tree, found in Tenasserim,
Burma.
Description of the wood—See below.

Deseription of the wood
{ Pyrenaria camelliagflora and P. serrata )

[Pl 14, 82]

General properties—No colour distinction between sapwood and heart-
wood. Wood light yellowish-brown with & greenish tinge ; moderately hard ;
heavy (sp. gr. 0-569-0-69 air-dry ) ; straight-grained, fine but somewhat uneven-
textured.

Gross structure—Wood diffuse-porous to semi-ring porous, Grouth rings
distinet, demarcated by comparatively large and numsrous early pores, 4-8
per om, FPores rather small in early wood and in late wood very small, unevenly
distributed, transition from early to late wood gradual, mostly solitary, ooc-
casionslly in oblique pairs, mostly open but cocasionally filled with whitish
deposits. Soft tissues indistinet under the hand lens. Rays moderately broad
to fine, the broad rays visible to the eye, widely spaced, the finer ones just
visible under the hand lens ; radial flecks not prominent.



2 Ispiax Woobs

Uses—It appears to be suitable for turnery articles such as toys, pen
holder, eto.
Material—
P. camelliaeflora — 6761 Burma { 059 ),
P. serrate — 6393 Burma ( 0-69 ).

6. SCUHIMA Rmisw.

Trees of this genus are distributed in the South-East Asia, China, Formosa
and the Philippines. Of the two species growing in India, one was available
for study. The other 8. khasiana Dyer,, is a large tree of the Khasi hills,
Naga hills snd Manipur.

S. wallichii Choisy—chilauni. nogebhe ( Asm. ), kanak, makrisal ( Beng, ),
bonak ( Cach. ), daak-shing (Chin, ), kanak, makrisal (Hind.), kemauri or
kamauri-phang ( Kach. ), dieng-ngan ( Kh. ), kayothat ( Kn. ), man-khing, man-
thiang ( Kuki ), sambrang-kung ( Lep. ), gugra ( Mechi ), chebnan-arong, chingan-
arong ( Mik. ), ingkhia-ching ( Noga ), chilaune or sule chilauns { Nep, ), rongi-
rata (8ylh. ), dieng-shyr-ngan (Synt.), mankhing-thing (Tipp. ). A large
evergreen tree up to 27 m. in height and 35 m. in girth. Bark black or dark
grey with desp vertical oracks.

It is found in the sub-Himalayan tract from Nepal eastwards ascending
to L5600 m., Khasi hills, Manipur, Chittagong hills and upper Burma.,

Description of the wood

[TI. 14, 83)

General properties—Bapwood light greyish-white ; heartwood light red
to reddish-brown ; moderately bard ; moderately heavy ( sp. gr. (/-56-0-74 air-
dry ) ; straight to twisted-grained ; medium-textured.

Gross structure—A diffuse-porons wood.  Growth rings distine to indistinet,
delimited by darker bands of fibrous tissue 1-6 per em. Pores moderately large
to small, numerous (2442 per mm2 ), evenly distributed, mostly solitary,
oconsionally in oblique pairs, oval to angular, oceasionally filled with tyloses.
Soft tissues indistinet under the hand lens.  Rays fine to very fine barely visible
under hand lens, somewhat closely spaced, evenly distributed.

Strength—8ee appendix 1.
Seasoning—Difficult to senson. For air seasoning green conversion followed
by stacking under caver is recommended. Kiln drying gives much better result.

Natural durability—Not durable, lasts for 34-85 months in contaot with
the ground.
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Insect attack—Logsare liable to be attacked by Rhadi nomerus maesae Mshl.
(Family Curculionidue ) and Platypus indicus Stroh. ( Family Platypodidae ),
both belonging to the order Coleoptera. White ants also destroy it easily. The
timber is prone to the wood rotting fungi Fomes lamaoensis Murr., and Polyporus
dichrous Fr., which eause honey-combed rot and white rot respectively.

Preservative treatment—Heartwood refractory to treatment, inecision is
necessary for 1 to 2 om. penstration.

Working qualities—It is easy to out and saw and takes a good polish. It
is, however, not liked by carpenters and saw millers because it causes irritation
to hands when bandled.

Supply and uses—Large quantities are available from North Bengal and
Assam. It is mostly used locally for house building and agricultural imple-

ments. It has proved to be an excellent wood for plywood, suitable for tea

chests.
‘Material—

491 Darjeeling ( 0-68 ), 636 Assam ( 0-68 ), 648 Darjeeling ( 0-63 ),

1449 Mishmi hills, Assam [ (:72), 5479 Kurseong, Bengal ( 0-56 ),

5670 Cachar, Assam (0-74), 5798 Buxa, Bengal (0-74), 6437

Burma (0.73), 7281 Nowgong, Assam (0-65), 7264 Kurseong,

Bengal (065 ), 7270 Goalpara, Assam (0-71 ), 7328 Jalpaiguri,

Bengal (0-77), 7363 Jalpaiguri, Bengal (0-73), 7556 Kamrup,

Assam ( 0-70 ), 7578 Kamrup, Assam ( 0+71 ), 7600 Assam ( 0-70 ).

7. TERNSTROEMIA L.

Trees and shrubs which are widely distributed in tropical America, Asia
and Africa. Two species have been reported from the Indian region.

Since single sample of T. penangiona was available for study, it was
thought advisable not to give a key for the separation of the species. How-
ever, the wood of T". penangiana is heavier and coarser than T. japonies. The
pores in 7. penangiana sre moderstely large, while those in 7'. juponica are
small to very small.

1. T. japonica Thunb.—pani-bolw!, pani-jikiri ( Asm. ), taungkan
{ Burm. ), bamoni, kaymone, kiamonu ( Kan. ), diengla-saw ( Kh. ). A large
tree up to 24-27 m. in height with a clear bale of 12-15 m. and 1+5-2 m. in
girth. Reported to be not so tall at high elevations. Bark brown or grey,
1-25 om. thick, warty.

The plant is found in Sikkim at 2,100-2,400 m. elovation, Khasi hills,
Burma and Nilgiris, also in Ceylon, Sumatra, China and Japan ( Brandis ).

Description of the wood—See page 04.
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2. T.penangiana Choisy—faung-bok ( Burm. ). An evergreen tree, 15-24
m. in height, with a clear bole of 0-12 m, and 1-8-2+1 m. in girth.

It is found in the Andamans and Tenasserim, also in Malay peninsula,
Cochin China.
Description of the wood—See bolow.

Description of the wood
{ Ternstroemia japonica and T'. penangiana )

[ PL 14, 84]

General properties—Sapwood whitish, heartwood reddish-brown ; mode-
rately hard ; moderately heavy ( sp. gr. 0+58-0-80 air-dry ) ; straight to slightly
twisted-grained ; fine and even-textured.

Gross structure—A diffuse-porous wood.  Grouth rings distinet to indistinet,
delimited by darker bands of fibrous tissues, about 4 rings per em, ( Desch did
not obeerve growth rings in 7'. penangiana ). Pores moderately large (In 7.
penangiana ) to small (in T. japonica ), numerous in T, Japonica ( over 38 per
mm.? ), but moderately numerous in 7. pemangiana (about 18 per mm.? ),
evenly distributed, mostly solitary, occasionally in radial pairs, open. Soft
tissues indistinet under the hand lens. Raye of two size classes, broad and fine,
the former visible to the eye, widely spaced, the latter barely visible under
hand lens, fairly closely spaced ; some of the rays show up as fairly large flecks
on the radial surface.

The timber has not been tested for its physical properties but Gamble
states that it requires careful seasoning.

Uses—It is locally used for building purposes and general joinery work.
Before World War IT, it used to be imported in Bombay and sold as ‘Java
teak’, because of its chesp price. Very little timber from forests of India comes
to big timber markets.

Material —

T. japonica - 3800 Nilgiris, Madras (0-62), 3750 Nilgiris, Madras
(0:76 ),

T, penangiona — 7106 Burma ( 0-79 ).
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4. SAURAUIACEAE

A mono-generie family of trees and shrubs which oceur in tropical and
sub-tropical regions of Asia and America.

The family is not so important from the point of view of timber, Four
out of 0 speciea indigenous in India are dealt with here,

SAURAUJA Wirp. ( SAURAUIA W, )

1. S, griffithii Dyer—Rhlosiphakung ( Lep. ), gogen, gogum (Nep.). A
shrub or a tree 4:5-6 m. in height with a clear bole of 1-5-3 m. and 30-00 om.
in girth.  Bark grey-brown with prominent corky lenticels, thin,

It occurs in the Sikkim Himalayas from 1,200-1800 m, and also in
Goalpara in Assam.

Description of the wood—See page 07,

2. 5. nepaulensis DC.—gogan, gogana, goganda, gogea, gogina, pangarda
( Hind. ), ratendu ( Jounsar ), kasur-kung ( Lep. ), gogen ( Nep. ). A small tree
6-9 m. in height with a clear bole of 1-5-3 m. and 30-80 cm. in diameter,
Bark reddish-brown, smooth, thin.

It is found in the Himalayas from the Jumna eastwards from 750-2,100 m.
elevation and in the hills of Assam.

Description of the wood—Ses page §7.

3. S. punduana Wall. —maraw, numraw patok ( Burm, ), dieng-ja-ngap,
dieng-soh-khijul, dieng-soh-la-pot ( Kh. ), safar ( Lep. ), gaban, rate-gegun ( Nep. ),
dieng-la-kampied, dieng-soh-la-pied ( Synt. ). A small tree 9-12 m, in height,
with a clear hole of 2:5-4+5 m. and girth 80 em~1-1 m. Bark dark brown,
vertically cleft with prominent lenticels,

It ocours In Sikkim, terai and outer valleys, ascending up to 1,800 m. and
in the hills of Assam and Burma.

Description of the wood—See page 97,

4. S.roxburghii Wall.—bon-posola, hengunia paniposala, parbotia-sengunia
( Asm. ), maraw, wamraw, polok, shiel-lay, thit-ngayan ( Burm. ), chepu-change,
chipung-change ( Duff. ), bor-jir-sinning ( Garo ), bon-loisu-phang ( Kach. ), dieng-
soh-la-pied (Kh. ), safar-kung (Lep. ), terpui ( Lush, ), sing-khrau { Manip. ),
deibru ( Mechi ), monthler-arong (Mik. ), dia-ching, tong-bahw ( Nags ), aule
gogun, gogan ( Nep. ), arbeng-thing ( Tipp. ). A small tree up to 9-12 m, in
height with a elear bole of 3-8 m. and 00 em.—1.2 m_ in girth. Bark reddish-
brown, thin.
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Tt is found in Sikkim, terai and outer valleys, ascending to 1,200 m. eleva-
tion, throughout Assam, Chittagong, and in the hill forests of Burma,

Description of the wood—See below.

Description of the wood
( Saurawja griffithi, 8. nepaulensis, 8. punduana and 8. rozrburghii )
[PL 15,85]

General properties—Wood yellowish to pale brown ; soft ; light ( sp. gr.
0-37-0- 53 air-dry ) ; straight to slightly twisted-grained ; medium fine-textured.

Gross structure—Wood diffuse-porous.  Growth rings indistinot, cccasional-
ly darker bands of fibrous tissues may, however, give the impression of growth
rings. Pores moderately large to small, just visible to indistinet to the eye,
moderately few to numerous ( 8-30 per mm.? ), more or less evanly distributed
mostly solitary, rarely in radial or oblique pairs, oval; vessel lines incon-
spicuous.  Soft tissues indistinet nnder hand lens. Rays moderately broad to
fine to very fine, usually not very distinct tb the eve, due to very little
difference in colour with the ground tissue, closely spaced, evenly distributed,
radial flecks present but not prominent.

No information is available regarding the physical properties and working
qualitics of these species. According to Record and Hess, the timber of
American species, is “'easy to cut, saws finely woolly, is rather hairy under the
plane ; probably not durable”. Kanehirs mentions that the Formosan species
is subject to decay.

Uses—It is mostly nsed locally. It is suitable for interior construction of
minor type. [t may also serve well for packing cases and the like,

Material—
8. griffithis — 5462 Buxa ( 0-49 ), 5508 Kurseong ( 0-41 ),
8. nepaulensis — 2321 Darjeeling ( 0-37 ).
8. punduana — 5483 Buxa ( 0-53 ),
8. voxburghii — 3271 Duars { 0-48 ).
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15 DIPTEROCARPACEAE

It is a large family, consisting of 18( 1) genera and about 450 species of amall
to big to very big trees. Shrubs are rarely met with. Members of this family
are mostly confined to tropical Asia and have received considerable attention
from both systematists and anatomists because of their economic importance.
Even then the position of some of these remain uncertain. As a result, the
conception of generic and specific limits is still undefined and the number of
species in existence has assumed a speculative figure. Sinee its establishment,
Ancistrocladus and Lophira have been removed from the family, and the genera
Monotes and Marquisia of Africa, Dioticarpus of South India, and Upuna of
Bormeo have been added to it. 1In 1838-42, Korthals recorded only 34 species,
while De Candolle ( 1868 ) gave the figure as 126. Dyer { 1874 ) estimated
and gave the figure as 170 and Brandis ( 1804 ) by actual enumeration put the
specios as high as 325. 1In 1923 Merrill after certain reductions and transfers,
raised Brandis's figure to 377. Recently Foxworthy ( 1046 ) estimated the total
number of species to be 450. But according to Symington, more than 200
species have actually been found out during the last sixty years, and to make
& correot estimate of the total number of valid species in the family, con-
siderably more research would be necessary. As to the number of genera, it
was Heim who summarized the systematic aspect of works done before him.
Bentham and Hooker gave 12 geners, De Candolle, 14 genera, Burck, 10
genera and Heim himself 30 genera, Later Brandis in his important paper
on "“An enumeration of the Dipterocarpaceas” published in the Journal of the
Linnean Society in 1805 gave 5 tribes and 16 genera. In the early part of
this century, Merrill made s fresh survey and recorded 17 genera. More
recently Symington and Foxworthy have shown the total number of genera
to be 18. Desch, who made s comprehensive study of the woods of Malayan
dipterocarps, has recognized 15 divisions or groups based on anatomioal features.
In this grouping he did not consider, Doona, Dioticarpus and Valeria. However,
on anatomical grounds it is folt that though SBymington and Desch have clarified
and redefined some of the unstable genera, there still remains much to be done
to get a clear idea of all the geners that the family contains.

Balanocarpus, which once comprised of as many as 22 species, has now
been reduced to such an extent by Symington and others that it contains anly
two species. The rest have been transferred to Hopea and Shorea. Even
thess two, i.e., B. heimii King of Malay Paninsula and B, brevipetiolaris Thw.
of Ceylon have been kept under anomalous Balanocarpus for the present with
the remark that thess have no olaim for the name. Similarly Dioticarpus which
was established by Dunn in 1920 lus been transferred recently by Bole to
Hopes. This appears to be in order from anatomical point of view. Both
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Monoporandra and Pachynocarpus do not have the status of genus now, and
been rightly merged with Vaferia and Vatica respectively by Symington.
Stemonoporus has so far been recognized as o distinct genus but it is doubiful
whether it will be able to maintain its status ss such. Already systematists
have started placing Stemonoporus along with Valeria. From snatomical point
of view this appears to be more probable. Similarly [sopfera which was con-
sidered by some to be a distinet genus has now been put under Shorea. The
monotypic endemic genus Vateriopsis of Seychelles island, which was pre-
viously regarded by some authorities as distinot, 18 now considered only to be
a form of Vateria. Another genus Pentueme needs careful investigation.
The anatomical structure of Penfacme suavis and Shorea obtusa both of Burma,
has been found to be very similar and almost indistinguishable. Here is a
field of resesroh by systematist and snatomist to find out whether these two
species have enough difference to be classified as distinet species or their charac-
ters are so overlapping that Jumping would be desirable.

The distribution of dipterocarps, though mainly Indo-Malayan, covers
a wide area ranging from Africa on the west and the Philippines and New
Guinea in the east. Foxworthy has given six main regions of distribution :—
(1) Africa; (2) Ceylon; (3) India ( Western Peninsula up to Assam ),
(4 ) Eastern Peninsula or Further India (including Burma, Thailand, Indo-
China and Tropical Chins ) ; (5 ) Western Malaysia ( Malay Peninsuls, West
of Wallace's line and the Philippine islands ); and (6 ) Eastern Malaysia
{ Malay Peninsula, East of Wallace's line and up to New Guinea ). The world
distribution of genera and species according to Foxworthy is given in Table I.

From the Table I, it will be seen that members of the family Diplerocar-
paceae aré now located in areas which are separated by many seas. Yet
according to some authorities, all these members were once growing together
on 8 single mass of land whioh now stand scattered due to geological action of
the past, How far this theory is correct we do not know because paleobotanical
data so far available do not allow any such definite conelusion. All the same
there are many points which come out of the table given below. For instance,
the family is restricted only in tropical Asia and does not extend either into
tropical Australis or America. Moreover, certain genera are remarkable for
their wido distribution while others show very restrioted distribution. Monotes
and Marquesia are restricted to only Africa while Doona and Stemonaporus to
Ceylon, Again Vateria grows only in Ceylon and South India. Another
remarkable species is Vateria seychellarum Dyer, which occurs only in Seychelles
islands. Similarly Dryobalanops is found in Malay Peninsula, Sumatra and
Borneo, while Upuna in Borneo alone. The geners which have wide distri-
bution are many, particularly Shorea, Diplerocarpus, Hopea and Vatica. The
distribution of Cotylelobium is remsrkable as only one species is said to grow in
Ceylon and the rest from Thailand to Borneo, '
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Again distribution of species within & genus is no less interesting. Dip-
terocarpus gracilis Blume ( D. pilasus Roxb, ) occurs from Chittagong hill
Eracts, Andaman islands, Burma, Malay Peninsula, Sumatra, Java, Borneo and
up to the Philippines. D. grandiflora Blanco. behaves almost the same wHY.
Again, one of the shoreas namely Shorea guiso ( Blanco. ) Blume covers a very
wide area starting from Indo-China to Thailand to Malay Peninsuls, Borneo
to the Philippines. 8. talura Roxb, which was reported to be confined to
South India, has now been found to have s wide distribution, extending to
Burma, Indo-China, Thailand and Malay Peninsula. Among the Indian species,
limited distribution is to be found in the cases of Dipterocarpus bouwrdilloni
Brandis, D. indicus Bed., Hopea glabra W, & A., Shorea tumbuggain Roxh
Valeria indica Litm., and Valiea roxburghiana Blume, all of South Indis.
Hopea shingkeng ( Dunn ) Bor is another example of very limited distribution
in Assam.

Tasre I.—Geographic distribution of the genera and species of Dipterocarpaceae

Gy o | Atifea. | Coylon | Indin At i Py
Aniwopiera . - | 1F - - N 2 12 2
Bulpnocarpms . ii 1 is - . e 1
Cotplelolium .. U b . | = = 4
Dicticarpus . n 1 . : 1 - .
Diptercearpns .. e T A 5 2 [ 58
Doona = o |- - 14 - & i
Dryclalonope . b 1] : =, . - '] e
Hopes A | : 4 - 13 o ‘
Muarqussia - - 1 3
Monoporandra .. e | - 2
Monoles : Al m a1 . . , ’
Parashores 5 ] : u q 2 T
P o 3 % 1 3
Shirea ~- 131 v & -] 20 17 3
Slpmmoncporus | ‘s £ - 14 .

Fpana ' . ] % . : 1
Vesberda L 2 2
Vatioy . .| 85 o 3 1 I 82 3
Total s | o I 1 I " | e 308 12
*Includes Vateris seyrdolorsm, wiooh

oes nent fig I
rieprplh eactly into any of the regions and s 2ot in.
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Furthermore, it will be seen that the largest geners are Shorea with 131
spedies, Dipterocarpus with 73, Hopea, 73, Vatica, 85, and Monotes, 31. There
is also a tendency for members of this family to concentrate in western Malaysia
where about 303, that is, about two-third of the total species ocour, However,
the richest areas appear to be Borneo with 153 species, and Malay Peninsuls,
a close second with 141. From these facts Symington has been led to draw the
conelusion that probably Borneo and the adjacent region is the original home
or the centre of distribution of this family.

It will also be seen that the family is strikingly tropical. However, its
distribution is somewhat restricted by elevation. In India and in the entire
region from Malay Peninsula to New Guinea and the Philippines, dipterocarp
forests vocur in comparatively low altitudes and usually below 600 m,, except
in the case of Shorea robusta and two species of Dipterocarpus which reach ahout
1500 m. or little over.

The extreme north-eastern limit of the family which is more or less on the
outer fringe of the tropics is China where one lonely specics of Hopea grow in
Kwangtung and another one of Fatica in Hainan. The north-western limit
is reached by Shorea robusta which at the moment is limited to Hoshiarpur in
the East Punjab.

Dipterocarps mainly ocour in tropical evergreen and well-drained rain
forests, preferring more of soil moisture and high humidity. Usually they
eannot thrive in swampy aoil or water-logged condition except a few species
such as Anisoplera marginata Korth of Malay Peninsula, Dipterocarpus dyer
Pierre of Burma, Dryobalanops rappe Bece, of Bomeo, Shorea teysmanniana
Dyer of Sumatra, and Vatica wallichii Dyer of Malay Peninsula. Among
xerophytic spevies, Shores robusta and 5. talura may be cited as examples.
Both are capable of standing fires, but only sal can withstand frost.

The distribution of dipterocarps at the present time is said to be linked
with the geological history of the region. Baneroft and Symington have given
an outline of this, based on their study of the present and the past flora of the
family. Fossil records do not yet give a complete picture of its past distribu-
tion but it can be said without contradiction that the family was in existence
about 70 million years ago in South-East Asia during the Middle Tertisry
Period. All these information is based mainly on the identification of fossil
woods that have so far been studied. An analysis of all results of investigation
so far carried out by various workers shows that somstimes in the early part
of Tertiary Period, the members of this family started spreading from some-
where near western Borueo. The process of spreading was on all the four
directions. After reaching Borneo through Indo-China and Thailand, its
spread to India and Ceylon was by way of Burma and the present Bay of Bengal.
The presence of endemic genera like Doona and Stemonoporous in Ceylon is



102 INpiax Woons

eald to be due to the separation of the island from the Indian mainland in
early Pleistocene. As regards the presence of fossil woods of this family in
Africa, two theories have been advanced - one is that they have reached
Africa from South India by way of a southern route through Seychelles and
Madagascar, and the other is & more northernly route following a north-westers
land passage which connects Asiatic continent with Afriea, In this way it is
believed that towards the end of the Tertiary Period, the {zmily members
established themselves in the localities they are found at present. Recent
researches carried out in this laboratory show that they have shifted hundreds
of miles from the place they were growing 70 million years ago.

Whils talking about the fossil woods of the family Dipterocarpacens, it
may be pointed out that the form-genera created by some workers require care-
ful re-examination. Three form-gonsra are in existonce, viz., Diplerocirp-
oxylon, Dryobalancxylon and Shoreozylon, each of which includes fossil woods
whose matching with the living woods ean not be said to have boen always
vory accurate, The name Dipterocarpaxylon when applied in the serise that the
fossil belonged to the family Dipterocarpaceae is the safest. Advisability of
using tho other two form-genera is questionable, Based o our work in this
laboratory, we suggest that a classification somewhat on the line indicatod
‘in the key for genera included in this book is likely to remove the confusion
that now exists in the classifieation and idﬂnﬂﬁuut.]nn of fossil woods of this
family.

The most outstanding anatomical structure of the family is the presence
of gum canals in all parts of plants and st all stages of growth. It ia found
in the embryo, cotyledons, petioles, midribs, and veins of leaves; flowors, fruits,
roots, barks and woods. It is vory consplouous in the early stages due to the
schizo-lysigonoous nature of development, Tn the young axis, groups of eolls
sppear blocked out due to dense eytoplasmic nature of the colls. These are the
colls which subsequently form the gum conals and often indicats the places
whera somo of the first xylom elemonts arise. In the pith, the gum ecanals
are arranged almost in & concentric row towands the periphery.  They vary
to & great oxtent in their size, shape and number. In the pith thers may be
aa many as 100 in Diplerocarpus, 2660 in Vateria { imoluding S¢ )
3-30 in Shorea, 12-25 in Pentacme, 18-34 in Anisoplera, 1090 1 Vatica, 15
in Parashorea, and 3-20 in Doona. But in Dryobalanops and supme hopess
the gum canals are not usually many and may be sometimes ss low as 1 am;[4
respectively. In Dryobalanops, resin canals oceur more or loss in the comtro
of the pith but in the rest of the family they are armangod on the outer potiphery
of the pith. In the secondary xyjem vortioal canals are variously “mp odl
They may be solitary or in short tangential groups of 1-8 or Bven mumlﬁ:- m
concantric rows for a considerabls distance, if not all

2 round the {
first type is o characteristic foature of tertain genera and is, Ulumfﬂ?huliﬁ
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in the classification of woods of this family, The second type, which looks
traumatic in origin, occurs in all the members of this family, occasionally inelud-
ing the genera in which the first type is formed. As regards horizontal canals,
they ocour only in somse shoroas.

In the cortex, gum canals are associated with leaf-traces which are usually
throo in number - one apical and two lateral. In the charscteristic bifacial
structure of the petioles. gum canals are arranged in o somewhat semi-ciroular
fashion. Each peripheral bundle usually have one gum canal. Inside this
arc of vasoular bundles, there is either a large central bundle or several of them
where gum canals may be present or absent. In various genera, the total
number of these petiolar gum eanals varies to & great extent. An intensive
‘atudy of this variation is necessary to understand the affinity of different genera.
The result may lead to the removal of confusion that now exists regarding the
‘generie position of some members. Data so for available on the outer and
inner vasoular bundles are given in the table below :—

TasLe IT.—Nwmber of gum canals in petioles of cortavn genera

af Dipterocarpaceas
Genua Outor vasoulsr | Contral or inner
bundles vasoulnr bundles
Anisoptern 7-13 Nil or fow
Diplerocarpus 5-12 1-8
Doona 3-11 Nil-1
Dryobalanops 5 Nil
Hapea 3-b Nil-3
Penbacme 79 3
Shorea 7-12 Nil-3 or more
Parashoren b Nil
Stemonoporus 4-6 and Nil-11
p-12
(in two ares )

Vateria = 10-15 37
Vidien '3-10 Nil or few

Apart from timber, the family is of some importance from the point of
view of other products that it gives. The more well-known of these is Borneo
camphor which is obtained from the trees of Dryobalanope aromatica Gaertn. £
This camphor remains deposited in the inter-cellular canals or pockets along
with the oloo-resin showing up as colourless or light yellow orystals. This
eamphor which is orystalline in the natural state is rare and more costly
as compared with the product which is obtained after wounding the trees. It
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is said that in the past, one of the important uses of the Borneo camphor had
been for the preservation of dead bodies of high dignitaries. It is also used as
a substitute for true camphor ( Cinnamommum camphora Nees and Eberm. )
partioularly in China and Japan, where it is extensively used for medicinal and
other purposes. Essential oils such as dipentens, camphene, borneol have been
isolated from the resins or wood oils from Dryobalanops aromatica Gaertn. 1.,
and gurjunene from Dipterocarpus turbinatus Gaertn. £, D. tuberculatus Roxh.
and others.

Seads of many dipterocarps are rich in oils and fats. The well known
fat of the trade, known as tangkawang or Borneo tallow comes from the seeds
of Shorea aptera Burck., 8. stenopters Burck. and others. In Europe, this tallow
is used for spap making and in the candie industry while in South-East Asian
countries mainly as food. This is also used for chocolate making in place of
vocoa butter, Amongst the Indian trees Shorea robusta Gaertn. £, aud Vateria
indica L., yield fatty and starchy seeds.

Excopt Monotes and Marguesia all dipterocarps produce oleo-resin.  This
has been taken advantage of by developing resin-tapping in the forest of many
countries, particularly Malay Peninsula. Although resin is always present in
the bark and wood of many, yet only a few trees produce reain in sufficient
quantity. Amongst those which yield dammar of commercial value are such
genera as Shorea, Valerio, Hopea and Balanocarpus. In Malaya Balanocarpus
heimii King ( dawar penak ), Hopea micrantha Hk. ., and Shoren hypochrn
Hanee ( damar temak ), iu Java aud Sumatra Shorea wicenars Soliiftn. and in
Indis Shorea robusta and Vateria indica aro well known for the damar they
yield. Dipterocarp species like D). tuberculatus, . turbinatus and many other
Burmese and Malayan ones yield what is commonly known as gurjun balsam,
balao balsam, and malapaho balsam. Their chisf uses are for paints, caulking
boats, snd preservatives. Locally these are also reported to be used for
medicinal purposes.

Methods of tapping have been shown by Foxworthy in several trees of
Malay Peninsuls and these have been adopted more or less elsewhere. Usually
a semi-cironlar cut is made through the entire bark and cambium and a portion
of the wood., Further blazings are mado at intervala to refresh the resin-clogged
dried portions of the cut surface, This periodieal bluzings help the flow of the
oleo-resin. In each tree a number of such onts are made at sevaral places taking
care that the blazes or wounds are not too closely spaced so as to damage the
trees hadly, Careless and continuous blazings all round the bole have same-
times led to the girdling of the trees causing their ultimate death in MANY Cases,
Some of the Malayan trees which are often tapped for oleo-resin are 4 nisoptera
thupifera Blume, Balanocarpws heimii King, Dryobalanops oblongifolia Dyer
Shorea acuminata Dyer, S. leprosula Miq., and 8. parvifolia Dyer. A Eﬂﬂd
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yeilder is reported to produce 40-50 |b. ( approx. 18-23 kgme, ) of dammar a
year, though normally an average tree does not produce more than 10-15 b,
(approx. 5-7 kgms. ) annuslly, In the ease of keruing ( Dipterocarpus scor-
techinii King ), the tapping is said to be done by making a hole in the trunk
and setting fire to it repeatedly. This may raise the yield initially but would
appear to shorten the life of the trees.

The leaves and barks of many dipterocarps contain tannin. For example,
Dipterocarpus burbinatus has 7%, tannin in bark and leaves ; D). tuberculatus,
249, in bark ; Hopea odorata, 149, in bark, 119%, in leaves, 129, in wood ; H.
parvifiora, 14-28Y%, in bark ; Shorea robusta, 9+19% in bark, 7% in leaves, 20%
in young leaves, aud 229 in young twigs and leaves, Occasionally bark of
certain species may be used for other purposes. In the case of Dryobalanops
aromatica Gaerti. [, the bark can be removed in large sizes, and used for walls,
roofs, floors, beds, and sometimes for making baskets, ete.

This family plays & great part in the eeonomy of the countries of South-
East Asia, where it provides timber in abundant quantities and showing con-
siderable variation in weight, texture, grain and colour. In fact in some
countries the output of timber from this family is more than half of the total
output of the forest. Amnother advantageous point found in some of the
memberz of this family is that they grow gregariously often in a pure crop.
This gives an opportunity for using modern technique in felling and extraction
of timber at an economio cost — & practice not always possible in tropics
where most of the species grow in a mixture.

Many of these timbers are 0 good and suitable for specific purposes that
they are sought after in other countries. This applies for sal, gurjun, thingan
and thingadu of India, Pakistan and Burma. The same also applies to balan,
merants, keruing, mersawa, chengal of Malay Peninsula and yang, chan, krabak
of Thailand ; seraya and kapur of Borneo and luan of the Philippines. Though
majority of the timbers are non-ornamental, there are a few which are hand-
some and resemble mahogany. This has led to calling some dipterocarp
woods of the Philippine Islands as Philippine mahogany. To avoid confusion
in the trade such a practice should not be encouraged.

The timbers are mainly used for all types of constructional work due to
high strength properties and natural durability, Some strong, heavy and
durable timbers like Shkorea, Hopea, Balanocarpus ave suitable for railway
sleepers, bridges and wharf construotion, heavy structural work, rafters, beams,
posts, poles, joints, boat building, dug-outs and piles. Timbers not so hard
and heavy are used for a variety of purposes such as house-huilding, doors and
windows, framings, carriage and wagon building, rough furniture, carts, wells,
tool handles, ploughs and many others. The softer and moderately heavy
timbers especially shoreas of the Malay Peninsula and others are very good
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for light and handsome furniture, cabinots, boarding, interior joinery and
finishings, shop fittings, panelling, packing eases, veneers and plvwood, Meranti
is reported to be used for organ pipes and chinese coffins. Shorea bracteolata
is reported to be suitable for wooden barrels for palm oil, while Shorea kunatleri
has been used in the mines for its good wearing qualities. Tn short the woods
of this family show & great range of varistion in sustomical structure and
physical properties, thus making them suitable for many purposes, Actual
uses to which timbers of this family are put throughout the countries where
they grow are far too many to be enumerated here.

Some attempts have been made to grade timbers of this family with &
view to ensuring quality for the users whether at home or abroad, This very
fact indicates the importance and the usefulness of the timbers of this family
in the world market,

From anatomical point of view the woods of this family have some charac-
teristio structure. Tho most important disgnostic feature of the family is the
occurrence of vertical gum canals except in Monotes and Muarguesia. The
prevalence of gum or resin is also responsible for imparting resinous odour to
many of the woods. The gum canals in many timbers sre often filled with
whitish deposits which make them conspicuous. Various shades of colour,
ranging from whitish-groy or grey, brown, or yellowish-brown, piuk, reddish-
brown to red, characterise the woods. Some of them are decidedly Iustrous
and show good figure, or ribbon-grain effect while many others look very drab
and dull. In texture also they show a great variation.

Growth rings are indistinct in most timbers so much so that the counting
of growth marks is not fensible. There are a fow excoptions no doubt, but in
such cases the reliability may not be very high unless chocked under the micro-
scope. Pores are vory variable in size, very large and distinet to the eye to very
amall and not visible at all : tvloses are sometimes vary characteristio and in
sevoral timbers almost completely fill up the pore cavity making such timbers
not amensble to any preservative treatment. Soft tissues arp conspiouous jn
many of the timbers as diffuse to irregular reticulum to vasicentrie type. The
latter may be abundant round the pores and form many patterns like s thin
sheath, conspicuous to incanspicuous wyelst, or wing-like to aliform, to con-
fluent as thin Iayers linking up vessels, The wood fibres in hard and heayy
timbers are usually small in diameter with thick walls while in soft wo ot
fairly largo in dismeter and thin-walled. ~Gumi canals of the vertics! type may
be solitary or in short tangential ares and more or less in concentric bands.
Radial gum canals are present only in some shoress { Richetia section of Shorea )
but this hes not been obsorved in any Shorea from Tndia, Baysate verv uarii:
ble in width. They may be broad snd very deep in some, whils in others
moderately fine to fine and shallow in dapth Rippls marks are absent in the
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majority of the woods and only in few species like Balanocarpus, Hopea, and
Shorea may be prosent loeally*.

The family is represented in the Indisn region by about 10 genera and
B0 species. It is not always possible to distinguish all the genera under the
hand lens. They can, however, be separated as given below :—

Key to the genera

I. Gum canals always present in short rows, often broken
but uniformly distributed all over the wood .

. Gum canals absent, or when present usually in long
conoentric bands rather irrogularly distributed ... &

2, Gum canals ummllyﬂulitary. minute, appearing like
whita dots .. ver '8}

2. Gum canals rarely a-n!:tm} mueﬂjr in almrt- tangen-

tial groups, 2-8 or more. Wood brown to

reddish-brown, often with resinous odour ; coarse-

toxtured, dull . Diplerocarpus
3. Wood white or yellowish to greyish-brown :; soft to
moderately soft, mﬂdamte]y heavy, rather coarse-

textured e . 4
3. Wood brown to raddmh hmum or grey, hnﬁy to very
heavy, rather fine-textured ... Vatica
4. Pores modemtely large, mostly m!iury. Soft
tissues abundant, mainly diffuse. Gum canals
~ rather scanty e Anisoplera
4. Pores small, ofton in pairs or olustors of 2-5, some-
timea arranged in oblique rows. Soft tissues not
profuse, usually distinet round the pores or pore
groups. Gum canals numerous ... ... Vateria
5. Ripple marks present ... Balanocarpus,
Hopea in part.
B. H.1pplu marks shsent . 8
. Pores fairly large to large, usually distinet to the
aye. Wood rather coarse-textured r B
6. Pores small to extromely small, indistinet to the
aye.  Wood rather fino-textured ... ven

* Rome festures whish wre usnally visibls undor the microscops have inportance in idmtification
« and willization are :— 1) bh-l'l & lle have bolun oliserved mfoﬂ-‘;'am { .r!tu.uph'm Jand mpiﬁuml}y
hizh and low ooll in the my com of all hopess { incli leaiearpns sl xnd Diohearpus

[l !q Crystoly in the solt theanm hmﬂtmn boen roported in Dryobalanops, J’-xnu.l.m. Fruioem
anil Shores ! anid sometimes [0 rugn of Cytylilibiss, Pratueme, Hopeo and Balamocarpes.  Bilira deposits
&re alao known b occnr in Adsisoplera, Cotylelodium, Diptorcenrpus, Dryobalanops and cerinin shoress
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7. Soft tissues mostly apotracheal, diffuse or forming
irregular net-work. Pores mostly open, seldom form

obligue groupings -.. Hopea in part
{ Hard ).
7. Boft tissues mostly paratrachesl, vasicentrie or aliform.
Pores often show oblique groupings ... ... Balanocarpus,
Didicarpus,
Hopes in part
{ Very hard ).

8. Boft tissues mostly forming prominent eye-lots
round the pores. Pores not plugged with tyloses.
Wood moderately heavy, lustrous ... ... Parashorea,
Shorea in part
( Moderataly
hard ),
8. Soft tissues abundant, vasicentric and diffuse
arrangement prominent. Pores often plugged
with tyloses. Wood heavy to very heavy, not
lustrons e oo Pentucme,
Shoreas in part
( Hard ).

1. ANISBOPTERA KorTH,

The genus Anisoplers contains about 32 species, which are widely dis-
tributed starting from Chittagong, East Pakistan on the west and spreading
up to New Guinea in the Pacific. The largest number of species, h =3
ocours in the Malay Peninsula, Sumatra and Borneo. The genus consists of
moderately to very large-sized trees up to 46 m., high, found in the evergreen
a8 well as the dociduous forests. It grows from sea-level to 850 m. elevation.
The fossil records show that members of the genus wore growing over much
maore extensive area than they do now. The two species now growing in the
Indian region are confined to Chittagong snd Burma while during Middle
Tertiary, some anisopteras formed foreats in Wast Bangal {R&nigmj ) and
Garo Hills.

Like other dipterocarps, the gum duots are present in all ity parts, e.g., root,
stem, petiole, leaf and flower. In the wood they are widely dispersed sithor
singly or in concentrie rows. The timber is light coloured, from yollowish-
grey to yellow-brown to even rose-rod. The commercial uses of the timbor
i8 not so extenaive as it should be because of its good quality and the large sizes
in which it is available. The trees yeild also a dammar which, however, at
present has no commercial value.
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The Indian region has only two species namely A, oblonga and A. scaphula.
Anatomically woods of thess are often indistinguishable but occasionally can
be separated by the following characters (—

1. Wood pale yellow to light yellow-brown to brown.
Single gum ducts more frequently visihle to the eve,
easy to spot with a lens ; white deposits mostly fill
up the gum ducts, Rays mosily broad, fine ravs
inconspicuous and less common in hetween the
broad rays - A, oblonga
2. Wood wvellowish to brown, oceasionally rose-red.  Gum
duots single, small, usually not conspicuous to the
eye, visible only under lans with eare ; white deposits
not prominent. Rays broad and fine, the latter fre-
quently present in between the broad ones o A, scaphula

1. A, oblonga Dyor. Syn. Shoren nsrvesa Kurz—kaban.—Wall known in
Malays as mersawn or mersawa terbak ; baban, kaban-bok, kabamsot ( Burm. ).
A large, usually deciduons tree with white Howers. 30 to 40 m. or mors in
height, 3-8 m. in girth, frequently buttressed, with a elear bols of the fissured
scaly type similar to some of the spocies of Shorea. In Malay Poninsula it grows
in Sehima-bamboo forests and is often associated with Shorea talura. Bark
yeollowish-grey to dull grey-brown, often with gummy exudation : inner bark
laminated, consisting of layers of light and dark brown tissues, thick.

It ocours in semi-evergroen and deciduous forests from Arakan to Mergui,
Victoria point ( Burma ) at low altitudes. Also grows in Malay Peninsula.

Description of the wood—3See below.

2, A. scaphuls Pierre. Syn. A. glabrn Kurz ; A. thurifera Blume, Vatica
scaphula Dyer, Scaphula glabra Parker, Hopea scaphuls Roxb.—kaunghmu,
onoo well known as mascal wood. Boilam ( Beng. ), kaunghmu, taungsagaing
( Burm. ), mersawa gajok ( Malaya ). A very large treo, 3046 m. in height,
3-4-5 m. or more in girth, straight bole, often buttressed. Bark grevish, with
white to greyish-brown patches, pesling off in irregular fAakes, fairly smooth,
rather thick, about 2 cm, thick. The tree yields a gum but no regular tapping
is done.

It oocurs in evergreen and semi-evergreen forests up to 600 m. above sea-
level, from Chittagong southwerds, lower Burma, Thailand to Malay Peninsula.

Description of the wood.—Sea below.

Description of the wood
{ Anisoplera oblonga and A. scaphula )
(Pl 15, 86-89 )

General properties—Sapwood and heartwood indistinguishable in freshly

folled logs but after ageing the sspwood region ( 5-10 cm. ) may be demarcated
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from the heartwood zone due to discoloration ; wood pale yellow to brownish-
yellow tumning brown to occasionally dark pinkish brown or rose-red with
age ; soft to moderately hard ; light to moderately heavy ( sp. gr. 0:51-0.87
air-dry ) ; usually odourless but sometimes have a slight resinous smell in fresh
materials ; straight to interlocked-grained ; coarse-textured.

Gross structure—A diffuse-porous wood. Growth rings usually indistinet,
but occasionally faint growth marks formed by darker coloured fibrous tissue
msy be seen, which may or may not be annual rings. Pores large to small,
usvally smaller in A. scaphula, fow to moderately numerous ( 4-18 per mm?, ),
more or less uniformly distributed, occasionally aligned in oblique lines, solitary
or in radial multiples of 2-3, round to oval, mostly open but sometimes filled
with tyloses ; vessel lines conspicuous. Soft tissues distinot only under hand
lans, abundant, diffuse to diffuse aggregate forming a sort of network with the
rays ; a8 & rule inconspiouous round the pores but distinet in the zone of tan-
gentially arranged gum ducts. Rays broad to fine, the former visible to the
eyo and the latter visible only under lens, not elosely spaced, evenly distributed :
in A. scaphula, the broader rays are usually proportionately more than in
A, oblonga ; radial flecks conspicuous in both, Gum ducts small to very small,
appear as white specks to the naked sye, distinct under hand lens, fairly
numerons and uniformly distributed in 4. oblonga but fewer and irregularly
arranged and often liable to be ovarlocked in A. scaphuls ; mostly solitsry,
occasionally in groups of 2 or more or in long tangential bands filled with whitish
deposits ; depasits rather inconspiouous in A. scaphula but eonspicuous in
A. oblonga, the ducts easily visible on the longitudinal surface as short or long
white lines.  Pith flecks ocoasionally present, appearing as small whitish patches.

Strength—A. scaphula has bean tested for strongth, For strength figures
s00 appendix 1.
Seasoning—4. oblonga is reported to dry very slowly without developing
.serious dofects ; slight warping and surface checking may, however, oceur.
4, soaphula is reportod to bo a semi-refractory to non-refractory timber ; quick
oonversion and mmn.iug is desirable. When fl.'l].l.j" soasoned the timbar ia
reported to rotain its shape well and thus considerably improves ita sconomic
value,
Natural durability—Not durable outside, but fairly durabls under cover

and in ocontact with water. Graveyard tests at Dehra Dun showsd that
A. scaphula lasts for 22 to 53 months.

Insect and fungus attack—The sapwood of round and converted timber
of A. scaphula is lisble to bo attacked by Heterobostrychus asqualis Waterh.
( Fam. Bostrychidae, Order Coleoptera ). Attack by powder-post bettle and
dry-wood termites in A. oblonga has also besn reported. The timber is sus-
ceptible to staining and discoloration.



DIPTEROCARPACEAE 111

Preservative treatment—a4. oblonga growing in Malaya is reported to be
diffioult to trestment. No information is available for 4. scaphula, but it
may not be very diffieult to treat with preservatives,

Working qualities—Easy to work and finishes usually to a lustrous smooth
surface except when too much twisted-grained. Sometimes presence of silica
has a dulling effoct on saws.

Supply and uses—Limited supplies are available from Chittagong and
Burma. A, scaphula Is more common than A. oblonga. Originally it was
used for making canoes by scooping out large trunks and for dug-outs and boat
building. ¥t is also suitable for cheap furniture, packing cases, light boxes,
cup boards, planking, eto. In Malaya, large buttresses are used for making
pans for washing tin. Being a foaturcless wood, once used to be imported by
U.K: for giving different artificial finish.

Material—

A. oblongu — 88756 Burma ( 0-67 ), 0885 Burma ( 0465 ), 6884 Burma
( 0-64 ), 6886 Burma ( 055 ). '

A. scaphuls -~ 5071 Thaungyin, Burma (065 ), 5100 Toungoo,
Burma ( 0-62), 5839 N. Arakan, Burma (0:6]1 ), 83356 Burma
(0-62), 6834 Burma ( 0-62), 6880 Burma ( 0-52 ), 6881 Burma
{D-52), 6882 Burma ( 0-563 ), 6883 Burma ( 0-60 ), 6925 Burma
(0-52), 6935 Burma ( 0-51), 6984 Burma ( 0:61 ), 7370 Chitta-

gong (0-61),

2, BALANOCARPUS Beop.

Balanocarpus was originally founded by Beddome on two South Indian
trees, B. wiilis and B. erosa, having wingless fruits, Since then about 20
species have been referred to it from the Indo-Malaysn region. Revently
S8ymington has romoved all the species to Hopea and Shores except B. hemii
King of Malay Poninsuls and B, brevipetialaris Thw. of Ceylon. Indian species
of B. wiilis has been placed by him under Hopes of Euhopea group. On
anatomical grounds this change sppears to be in order. Very rocently Bole
has changed B. wiilis to Hopea wilia { Bedd. ) Bole Comb. Nov., but has retained
B. erosa as such dus to its so-called similarity to B, heimii King. B. érosa was,
however, not available to us for anatomical study.

B. utilis Bedd. [ Hopea utilis ( Bedd. ) Bole | —karun kongu ( Tam. ) ; soma
times also kmown as black kongu. A large evergreen tree with straight, cloar
bolo of 18-24 m. and 1-8—4-8 m. in girth. Bark of young trees smooth and
dark brown in colour, often with greyish patches.
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Limited in distribution to the Tinnevelly District of Madras from 300-
850 m. elevation, often growing on hill sides olose to rivers ; said to grow also
in Travanocore.

Description of the wood
[ PL 15, 90 ; Pl 16, 91 ]

General properties—Sapwood white to yellowish-white ; heartwood light
to dark yellowish-brown, often turning reddish-brown with age ; very hard to
extremely hard ; very heavy ( sp. gr. 1-00-1-12 air-dry ) ; always interlocked-
grained, showing as broad bands longitudinally ; fine to very fine-textured with
s smooth feel.

Gross structure—A diffuse-porous wood.  Growth rings indistinet to some-
what distinet, delimited either by fine lines of parenchyma or by fibrous tissus
with scanty or no pores, 4-8 por em. Pores extremely small, visible only under
lens, outlines of pores not always distinet, very numerous, rather unevenly
preanged usually in small groups at places, often arranged in short, radial or
obligue chains and sometimes in a zig-zag fashion, also solitary, round to oval,
filled with tyloses partially or completely ; yellow to orange-hrown deposits
somotimes prosent ; vessel lines fine. Soff fissues visible only under lons
usually appearing as thin white layer round the vessel groups, also in wing-
like projoctions ; oceasionally diffuse, in short fine lnes in between the rays,
and at places in fine coneentric lines at some intervals. Rays fine, distingt
under lens, clossly spaced, orange-brown deposits inside the ray oalls often
seen on the tangential surface ; inconspicuous ray-flecks on the radial surface
uoticoablo, Gum ducts present, but due to very small size not easily discornible,
risther irregularly distributed in concentric lines, occasionally may also be
present in short tangential lines ; yellowish-white deposits often £l up the duots
and when moistened with water their visihility is assured. Ripple marks absent
to faintly visible, in some specimons may be locally distinet, 25-30 per em.

Strength—See appendix 1.

Seasoning—Surfaos cracking quite common, sometimes severs i may also
warp and develop heart shakes. Green conversion and closs stacking sre ra-
eommended for efficient air-seasoning.

MNatural durability—>Said to be durable:

Insect attack—Malayan timbers are roported to be attacked by pin-hole
borers and Curculionid bettles ( Foxworthy ).

Working qualities—A tough wood, diffioult to saw and work with hand.
Difficult to plain to a smooth surface dus to interlocked fibres.

Supply and uses—Limited supply is available from Kannikatty, Kodamadi
and Kudivarai forests of Timmevelly ; may be availabls from Travancors forests
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also. Used for posts, beams, rafters and planks; &s a constructional wood
has local importance.
Material—
5160 Tinnevelly, Madras (1-12), 6200 Kodamsdy (1-04), 7173
Tinnevally, Madras ( 100 ), 7225 Tinnevelly, Madras ( 103 ).

3. DIOTICARPUS Duxw

The genus Disticarpus was established by Dunn to accommodste a single
species collocted by him from South India. It is said to be very close to
Balanoearpus but distingnished from the latter by the presence of two winged
gepals. Recently Bole, has pointed out that Dioticarpus barryi and Balano-
carpus utilis are synonymous because in both the cases winged and wingless
fruits may be developed in the same tres. Based on the similarity of fruits,
he has, therefore, combined Balanocarpus whilis and Dioticarpus under Hapea
and named these trees as Hopea ufilis ( Bedd. ) Bole Comb. Nov. Anatimocal
study of the secondary xylem also shows that it is similar to hopeas, If is
reported that D, barryi sheets in Kew herbarium has been labelled by Hutchinson
as “Hopea", Parker was of the opinion that D. barryi Dunn is & hybrid be-
tween Balanocarpus utilis and Hopea parviflora,

D. barryi Dunn [ Hopea utilis ( Bedd. ) Bolo ] —Alarge tree about 30 m.
high of the evergreen forests of Tinnevelly, Madras.

Description of the wood

[ PL 16, 92]

General properties—Sapwood and heartwood fairly distinet. Sapwood
grey to yollowish-grey, heartwood brown to reddish-brown sometimes with
a yollow cast ; moisteming the cut end surface and letting it dry makes it dirty
vellow like some hopeas ; very hard ; very heavy ( sp. gr. 100 air-dry ) ; inter-
lockad-grained ; fine-textured.

Gross structure—A diffuse-porons wood. @rouwth rings indistinet to
fairly distinet, delimited by narrow bands of soft tissne or fibrous tissue with
scanty pores, about 7 per em. Pores oxtremely small visible only under lens
but even then the outlines not always distinet, very numerous, rather un-
svenly distributed, usually in small groups whioch some time join and form an
oblique or zig-zag pattern, also solitary, roundish ; tyloses often fill up the pore
onvity ; vessel lines fine. Soft tissues (@) vasicontrio, forming & halo or eyelet
somotimes extending sideways sither tangentially or obliquely and connecting
vessel groups, ( b ) spotracheal parenchyma locslly conspicuous as short or long
white tangential lines aaross the rays and also as fine concentric lines, simul-
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ating growth marks. Gum ducts minute, in concentric lines, very irregularly
distributed, sometimes may not be present in wide areas of a dise ; yellowish-
white gum often fill up the ducts. Rays distinet under lons, rather closely
spaced. Ripple marks not observed.

Physical and mechanieal properties, and uses are very similar to those
of Indian Balanocarpus and Hopea,
Material—
7226 Tinnevelly, Madras ( 109 ), 8. 01.

4. DIPTEROCARPUS GamnTx. 7.

Thoe gonus Dipterocarpus includes about 80 species, which grow mainly
in the Indo-Malayan region, having maximum development i Borneo, Malaya
Peninsula and Sumatra. The range of its distribution is from South India
and Coylon in the west to Philippines in the east. About 13 spocios grow in
the Indian Zone ( Andamans, Burma, Covlon, India and Pakistan }, All ame
large to very large troes with clear and well shaped boles, and wherever they
ocour form a potontial source of commorcial timber. Local namos like qurjun
in India, v ( eng ) and kanyin in Burma, and keruing in the Malsy Peninsula
have almost become generic equivalents of Dipterocarpus woods in the trade ;
also somotimes called penn wond in Bombay and Karachi markets. Some

species may profor to grow grogariously whilo others may be widely distributed
or locally restricted. According to some ohservers Dipterocarpus spocios
hybridizes freely among themselves and produce natursl hybrids. Al trees
are redinous and yield to some extent an oleo-resin which is sometimes visible
on the end surface of freshly-felled trees. Oloo-resin from several specios has

madisinal propertics.
The only fossil record from India is Dipterocarporylon choudhirii found
in the north-east of Assam botween Margherita and Naharkatya and Diptero-

carpoxylon indicum from the Tertiary of South Arcot, Madras, Dipterocarpus
fossils have also been reported from Java by Pfeiffer and Van Heurn.

t. D. alatus Roxb. Syn. D. incanus Roxh.,, D. goupkerus Tures,
D. luneshi Vesquo—gurjun. Gurjun ( Andamans, Indis ), kanyin, kanyin-
byw, kayaing-bataing, kyan-wa, main-hao ( Burm. ), keruing ( Malaya ),
maiyang ( Thailand ) ; also known as ponn wood. A large ta very large avor-
grean treo up to 46-55 m, high and up to 45 m, in girth ( maximum record
6:7 m. ), with long; clear, eylindrioal bols of sbout 21-30 m. Bark groyish,
amooth, thin. Tt is used es a tonic and depurative and also in
Essential oil is & reain containing orystalline acid,

It ocours in the evergroen moist forests of South Tipperah, Chittagong,

Andsmans, Burma, Thailand, Indo-China, Malay Peninsuls. It was planted

rhoumntizm.
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in the Caleutta Botanical garder in 1808, Tress look very similar to D, tur-
binatus with which it grows in & mixed forest.

Description of the wood—See pago 117,

2. D, baudii Korth Syn. D. duperreanus Pierre, D. scortichinii King—
gurjun. Kanju, wellaung ( Burm. ). A large well-shaped tree, 24-30 m. high
and |-8-2-7 m. in girth. Bark pale coloured, smooth.

It is distributed in the evergreen forests of Burma especially Bassein,
Insein, Tavoy and Mergui.  Also ocours in Sumatra, Thailand, Malay Peninsula,
Cambodia and Cochin-China. Sometimes associated with D. pilosus trees
ini the Tenssserim forests, Burma,

Description of the wood—See page 117.

3. D. bourdillonii Brandis—gurjan. Charatla angili, karangili ( Mal. ),
karangili ( Tam. ). A lofty evergreen tree about 46 m. in height and 1-1-5 m.
in diameter, straight bolod with light coloured bark. The tree yields resin
but no regular tapping is done.

It is distributed in evergreen forests of central and north Travancore at
low altitude and also in Malabar.

Description of the wood—See page 117.

4. D. costatus Gaertn. Syn. D. scaber Buch ; D. insularis Hensi; D.
artocarpifolins  Pierre, D. parvioliusg Heim.—gurjan, Dulia gurjan (E.
Pakistan ), kankinmi ( Burm. ), keruing bukit ( Malaya ). A large dociduous
treo, 24-32 m. in height and 2-3 m. in girth. Bark dark grey, mther rough,
flnking off irregularly ; inner bark light brownish-yellow. The tree yields resin
when blazed or bumt. The resin in said to be used for unloers.

It ocours from South Tipperali to Lower Burma, Andamans, Thailand,
Indo-China snd Malaya.

Description of the wood—See page 117.

5. D. dyeri Pierre ex Do Laness—gurjan. Keruing etoi ( Malaya). A
large troe 20-37 m. in height, 2.4-3-7 m. in girth with emooth bark. According
to Bymington, it is & xerophytic Burmese spocies. In Malaya, it is tapped
for oil.

It oeours in Burma, Indo-China, Thailand and Malay Peninsula.

Description of the wood—3See page 117.

6. D, grandifiorus Blanco. Syn. D. molleyanus Hook. f., D. griffithii
Miq., D. plerygocalyr Scheffor—gurjan. Gurjan ( Andamans ), kanyinbyan
( Burm. ), kerwing belimbing ( Malaya ), also known as long-leaf gurjan A
large to very large tres 3048 m. high, 24 m. or oven mome in girth. Bark
light groy to grey, often peeling off in flakes.
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Widaly distributed from the Andamans and Burma to the Philippines in
the evergreen forest up to 600 m. elevation.

Description of the wood—Ses page 117,

7. D. indicus Bedd. 8yn. D). lurbinaius Dyer in part—gurjan. Wood
oil tree of Malabar, Kakka, kelaupayini, kalpine, kalpayan, vellaini ( Mal. ),
yennemara ( Coorg ), awyind, banasampa, challane, dhuma, ennamara, guya-
vella, kallone ( Kan. ), ennei, enney ( Tam. ). A lofty tree up to 37 m. or more
ligh and 87 m. or over in girth ; clear bole 18-21 m. eylindrical. Bark pals,
smooth, deeply cracked, 8 mm. thick. The tree yields sweet smelling oleo-
resin on tapping snd this is said to be used for rheumatism.

It is distributed in the evergreen forests of Western Ghats from North
Kanara southwards, Malabar and Travancors. Common in South Kanara at
the foot of the hills and at an elevation up to 800 m, especially in South Tra-
VAN0re.

Description of the wood—3ee page 117.

8. D. kerrii King—gurjan. Kanyin ni kanyin pyan ( Burm. ). In Malay
Peninsula called keruing gondol. A very large tree 24-37 m. in height and
1-8-3-7 m. in girth. Bark datk groy, peeling off in flakes: when tapped
vields an oil.

It is distributed in Bouth Andamans, Burma ( near Kokypin, Mergui ).
Also grows in Thailand, Malay Peninsula and the Philippines.

Description of the wood—3Soo page 117,

9. D. macrocarpus Vesque.—hollong. Holung, hullung | Asm. ), kangyin
(Burm. ). A very large deciduous tree up to 46 m. in height and 3-7-6 m.
in gb-t.h : plear bole about 30 m. This was ]Jmt'iln]uly confused with D, m
Roxb. Bark light grey to pale bluish-groy towards the outsids, reddish-browi
inside, turning yellowish near cambium, smooth.

Tt regonorates woll in the forest and natural regeneration lias Leen noticed
in 22-year old plantation. Tt is rather slow growing to start with but grows
rapidly afterwards.

It is distributed in Sibsagar, Lakhimpur, Naga hills in Assam : Margui
and Tenasserim in Burma,

Description of the wood—See page 117

to. D. obtusifolius Teysm. ex Miq. Byn. D. vestitus Wall ox Dyer
. punctulatus Pi:nrm—fuﬂm. In, inbo, kanyingok ( Burm. ), keruing beludud
(Malaya ). A medinm-sized to faicly large deciduous tree, 6-24 m. high
about 1 to 1-8 m. girth, bole oylindrioal and long. Bark rough ﬁﬂ“rad'
thick, very similar to D). tuberonlatus. ’ '
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It grows gregariously like D. tuberoulatus in the lower hill forests of Burma
up to 000 m. above soa-level ; also in Cochin-China, Thailand and Malsy
Peninsula,

Description of the wood—Ses bolow.

11. D. pilosus Roxb. 8yn. D. skinneni King, D. agugustiglatus Heim—
gurjan. Kanyaung, kanyin byan, kanyin ni, red-kanyin ( Burm. ), dhalia garjan,
dulia gurjon ( Bast Pak. ), mao yan deng, red mai yang ( Thailand ). A very
large tree 46 m. high, and b m. in girth with & clear bole up to 24 m. ; trees
ap to 7 m. girth have also been recorded. Bark light grey to reddish-grey,
appear almost white in young trees, amooth. The tres vields an oleo-resin or
balsam which is used in the treatment of diseases of urinary organs.

It ia found in East Pakistan, Burma and Thailand.

Description of the wood—3oe helow.

12. D. tuberculastus Roxb, 8yn. D. grandifolius Teysm. ; D, cordatus
Wall.—gurjan. Eng, in, dawngding, kahur, kanklaw-taro, mai-tun, ung ( Burm. ).
A large tree 30-37 m. high, 3-7—4-8 m. girth. Bark dark grey, rough, vertically
furrowod, thick. The oloo-resin obtained from this tree i reported to be usad
along with other ingredients for the treatment of uloors.

It is distributed in Burma, Cochin-China, Thailand ; also reported to be
a large troe of Chittagong hill traots, East Pakistan,

Description of the wood—See below.

13. D. turbinatus Gaertn. £. Syn. D, laevis Ham., D. jourdainii Pierre—
gurjan. Wood oil tree.  Kherjong, kural sal, ilia gurjan ( Asm. ), kali gurjan,
shweln gurjan, telia gurjan ( Bang. ), kanyin, kanyin-ni, kawtho, mai-bao, shinghin
( Burm. }. A lofty evergresn troe 3746 m. high, 4-6 m. girth ( 90 om. dia-
meter in Assam ). Bark light grey, rough, sometimes smooth, vertically
fissured, pesaling off in irregular flakes. Oloo-resin is applied to ulcers, ring-
worm, entaneous affections and the like.

It is & good germinator and up to 859, germination is reported from direct
sowings. Being a fast grower, very suitable for plantations.

It is distributed in Andamans, Assam, Burma, East Pakistan, Cochin-

Description of the wood—Ses below.

Description of the wood

{ Dipterocarpus alatus, D. baudii, D. bourdillonii, D. costatus, D. dyeri,
D. grandiflorus, D, indicus, D. kerrii, D. macrocarpus, I. obtusifolive, D. pilosus,
D. tuberculatus, snd D. turbinatus ),

{ PL 16, 93-96 ; Pl. 17, 97-102; P1. 18, 103-105 )

General properties—Sapwood and heartwood fairly well demarcated ;

sapwood dirty white to greyish to pale yellowish-brown, heartwood pale red to
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reddish-brown, sometimes with an orange tinge darkening to red on exposure,
ocoasionally with reddish streaks, often with gummy exudation on the end
surface ; moderately hard ; modorately heavy to heavy, mostly moderately
heavy (sp. gr. 0-58-0-91 air-dry ) ; straight to interlocked-grained ; coarse-
textured.

Gross structure—A diffuse-porous wood. Growth rings usually indistinet,
oceasionally faint marks delimited by narrow bands of thick-walled flattened
fibres may be present as in D. alatus, D. baudii, D, indicus, D. pilosus and D,
turbinatus, about 2-3 per om.  Pores in most oases modarately large to large,
but, vsually small in D. indicus and very lnrge in I, pilosus, fow to moderately
numerous ( 4-13 por mm.? ), uniformly distributed, mostly solitary, & few in
radial or obliquoe pairs, oval to round in shape ; open or tyloses fill up the pores
partially but somotimes locally occlude the vessels completoly ; vessel lines
usually distinet giving majority of timbers rathor a coamse-textured look
oxcept D. indicus. Soft lissues usually visiblo only under lans, seanty to fairly
abundant (a ) apotrachoal parenchyma diffuss to very short or broken fine
tangential lines, sometimes visiblo under lens as white dots within ths fibrons
tissuo ; (b ) paratracheal, round the pores forming a thin layer, usually not
conspicuons ; (¢ ) fairly conspiouous round the gum ducts forming o soveral
seriate layer, occasionally looking like 'eye-let* pattorn and often comnoeting
tangontial groups of gum-ducts with the rays and pores, ususlly very well
doveloped in D, baudii, D. costatus, D. indicus and D. turbinatus, Rays
moderately broad to fine, indistinot to distinet to tho eve, hrownish in colour,
not closely spaced, evenly distributed, often showing a conspicuous silver
grain offoot on the radial surface. Gum ducts vertical, prosent in all species ;
sizo rather variable, usually amaller than the pores : small to very small in
D, irdicus, D. kerrii, D. macrocarpus, in the rest medinm-sizod. exoept D, pilosus
which in some cases may come up to the sizo of the pores fairly uniformly
distributed, often solitary in D, kerrii, and occasionally in D. baudii, D. pilogus
and D. turbinatus, otherwise usually in tangential groups of 2-10 and may be
connected with the pores and rays ; white deposits sometimes fill up the cavity
of the duots and often oan be seen with the naked aye in the end surface and also
as white streaks on the lungitudinal surface of some resinous spocimens ;
horizontal resin canals not observed in any specimon. Pith-flecks serasionally
present in some specimens.

Strength—8 spovies, viz., D. alatus, D. bourdillonii, D. costatus, D, grands-
Slorus, D, indicus, D. kerrii, D. macrocarpus, D. obtusifoliug and D, turtinatus
have boan tested for strongth at Dehra Dun.  For strength figures ploase soe

sppendix L. The Forest Products Research Laboratory, Prinoes Risborough,

England has roported that D. tuberewlatus in air-dry condition is about 159,
howvior, 60%, harder and 40%, more shook resistant than othor Diplerocarpus

app. | gurjan ). The latter is known to be 40%, more in shock resisting ability
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and '257%, stiffor as compared with teak. In wood bending properties D.
tuberowlatus and D. obtusifolivs have boen olassified as moderata. The results
AT
For solid bends ( steamed )
*R/8 ( supported ) ... Pl 0
R/S [ unsupported ) e B2

Other Diplerocarpus spp. tested at Princos R:ﬂlu-nruugh showed that they
easily buckle and are not so suitable for steam bending purposes. 'The results
rocorded are :(—

Classification ... Poor
For solid bends {utmmmi )
R/S (supported ) ... e 30
/S ( unsupported ) ... o B0

Sekhar and Rawat have rocontly recordsd torsional properties of D,
bowrdillonii and D, indicus undor green, air-dry and sometimes kiln-dry condition.
For torsion sud shesr values see Indian For, Bull., 202, 1056. They have also
tested nail and sorew holding powers of these timbers. The results of which
are given below -—

Comparative
Composite | suitability
Species Testa holding co-sfficient
! power
Teak : 100
|
L. D.bourdillonii ... | Nail holding powur 204 | 88
| Borew holding power | 621 74
2. D.indicus .. | Nail holding power 248 107
Serow holding power 653 78

Narmsyasnamurti and Kaul on their studies on improved wood published in
Composite Wood give properties of Laminated wood of Diplerocarpus macro-
carpus made at 200, 800, 1,000, 1,600, 2,000 Ib,/sq, inch. Amongst the results
published some are of interest such as 20 10 ( compression %, ) ; 078 (sp. gr. );
15210 ( tensile strength, 1b./aq. in. ) ; 19872 { modulus of rupture, Ib./ag. in. ) ;
8780 ( compressive strangth, Ib.fsq. in. ) ; 96 { R.A. impaot, ft. Ib. ).
Seasoning—Ib is moderately easy to airsesson. It dries with little dograde.
Kiln seasining is diffionlt and the timber is lisble to the formation of moisture

* B i the raadive wand 8 b the thivkmess of the wood. [A I‘!l-ndbt‘mk of ‘hardwoods published by
Depariment of Beentile and Indestrial Remarch, London 1056 ).
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pockets as well as to warping and crookedness. Rehman, who has recémtly
made a special study of the seasoning behaviour of D. indicus, ). macrocarpus
and D. turbinatus, says that kiln drying is very difficult as they dry very slowly.

Natural durability—Fairly durable to not durable. Of the ssven spocies
subjected to graveyard tests at Dehra Dun, D. indicus gave the maximum life
and D. kerrii the minimum. The former lasted for 53-103 months and the
latter 25-37 months. The other species gave the following results, D. alafus
45-71 months, I). macrocarpus 2046 months, D. oblusifolius 3845 months,
D. pilosus 2046 months, D. tuberculatus 38-67 months, D, turbinatus 29-38
months.

Insect and fungus attack—The saupwood is easily suscoptible to insect
attack. Information on various species is recorded here in some detail.

D. alatus logs aro attacked by Trocharrhopaliis dipterocarpi Mshil. and
Zeugenia histrionica Pase, { Fam, Corentionidse. Ordor Coleoptera ), Record
of damage by the former is scanty wheroas the damage by the latter is only
oomfined to the surface layer of sapwood which is often romoved in the shaping
of the log.

D. baudii—Newly folled logs are reported to be liable to attack by shot-
hole and pin-hole borers, e.g., Platypus curtus Chap. ( Fam. Platypodidae,
Order Coleoptera ), Webbia 18-spinatus Samps,, Xyleborus declivigranulatus,
X. emarginatus Eich., X. diversicolor, X. nugaz, X. perparvus Samps., X,
psendopilifer Sohedl., X. siches Schell, { Fam. Scolytidae, Order Coloopters ).

D), indicus—Sapwood of converted timber is liable to be attanked by Helero-
bostrychusasqualis Watorh. and Sinoxylon anale Les, { Fam, Bostryohidae, order
Coleoptera). Sapwood of fellod logs is lishlo to be attacked by Heterobostrychus
aequalis Waterh., Sinoxylon anale Los., and Xylothrips Havipes Tllig. ( Bostry-
chidae ), Camptorrhinus scrobicollis Fst. ( Fam. Curoulionidse ); Atractocerns
niger Btrohm. ( Fam. Lymexylonidas );  Platypus banarensis Booson, Plalypus
obtusipennis Schodl, and Diapus furtivus Samp. ( Fam. Platypodidse ) ; Xiyle-
borus andrewesi Bldfd., X. butamali Boos., X. granulipennis Eggor., and X,
testacens Wik. { Fam. Soolytidae ) Aeolesthes holosericea Fabr. ( Fam. Ceram-
bycidas, Order Colsoptera ).

D. macrocarpus—Sapwood of nearly dry follod logs is linble to be attacksd
hf Hmrwhm Mqﬂtﬂiﬂ‘ \Fat.crrh.. Dl:ﬂﬂdﬂl‘ﬁ-ﬁ fﬂwﬂﬂ Lmq ami Iﬂm

wus Les. (Fam. Bostrychidae ). Nowly falled logs by Croasotarsus impari-
porus Beeson, C. saundersi Chap., Diapus quingquespinatue Chap., Platypus
cupulifer Wioh., P. curtus Chap., P. indicws Strohm., P. seeretus Samps., and
P. solidus Walk. ( Fam. Platypodidae ) : Webbia 26-spinatus Samps., W. 30.
spinafus Samps., Xyleborus fullax Eioh., X, interjectus BUlfd., X. infextus Boos.,

X. resscans Eggen., X. schlicki Stobb. and X, shoreas Stebbing (Fam. Soolytidae,
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Ordor Coleoptera). Converted timber is linhle to attack by Helerobostryeliua
aegualis Waterh. and Lyetus drunnens Stoph. { Fam. Bostrychidae inoluding
Lyetidae, Order Coleoptera ).

D. pilosus—Newly folled logs are liable to be attacked by Crossofarsus
smpariporus Boeson, O, latelunatus Boeson, Diacavus spp., Diapus quingues-
pinatus Chapl, Platypus cupulifer Wich., P. eurtus Chap., P, indicus Strohm.,
P. gecretus Samps., P. solidus, P. uncinatus Blandf. ( Fam. Platypodidae ) ;
Xyleborus fallax Bich., X. intertus Boas., X. ahoreae Stebb. | Fam. Seolytidae ).
Plywood is attacked by Minthea rugicollis Walk. ( Fam. Lyctidae ) - All Order
Coleoptera,

D. tuberculatus—Dry sapwood is lisble to be attacked by Apoleon ( Dy-
sides ) edax Gorh., Stnorylon ermssuwm Les, | Fam. Bostrychidae ) ; Minthes
rugicollis Walk. ( Fam. Lyotidas ) and newly falled logs by Webbia 30-apinatus
Samps. pin-hole borers ( Fam, Beolytidae } - Order Colooptera.

D, turbinatus—Dry sapwood is liable to be attacked by Apoleon ( Dysides )
edax Gorh., Helerobostrychus aequalis, Minthea rugicollis Walk. and Trogoxylon
spinifrons Les. ( Fam, Lyctidae ) and wewly folled logs by Afraclocerus emar-
ginatus Cast. ( Fam. Lymexylonidae) ; Crossolarsus saundersi Chap., Diacavus
gp., Platypus ( Platyscaphus') Cordiger Chap., Platypus eurtus Chap. ( Fam.
Platypodidae ) ; Webbia 30-spinatus, Xyleborus andrewesi Blandf,, X, bidentatus
Eich., X. cognatus Blandfd., X. eciguus Walk., X. incurrus Eggers, X. resecans
Eggors., X. sexspinosus Motsch., X. submarginatus Blandfd. and X. festaceus
Walk. ( shot-hole and pin-hole borers ) ( Fam. Scolytidae ) — Ordor Coleaptera.

The following wood-rotting fungi are known to cause the decay :—
D. alatus—Attacked by Fomes albomarginatus ( Lév. ) Cke., cansing white

pockst rot.
D. macrocarpus—Attacked by Fomes albomarginatus ( Lbv. ) Cke,, and
Ganoderma applanatum ( Pers. ) Pat.

D. turbinatus—Attacked by Daedalea flavida Lév. causing a white spongy
rot : Fomes albomarginatus ( Liv. ) Ckeo, cansing a white pockot rot ; F. lama-
oensia Murr. eausing a pocket rot ; F. lividus Kalehbr, cansing a white fibrous
rot. ; F. senexr Noos and Mont,, causing a butt rot ; Ganoderma applanatum ( Pers. )
Pat. causing a white spongy rot ; Polyporus anebus Berk., causing a white
fibrous rot : Polyporia dichrous Fr., eausing a white rot : P. gilvus Schw., eausing
a pockst rot and P, rubidus Berk. causing a white spongy rot.

Preservative treatment—Heartwood silightly refractory to treatment.
Of tho 4 species tested at Delira Dun, D). macrocarpus was found to be easily
treatable. The heartwood of I\ indicus, D). tuberewlatus and D, turbinatus was
found to be trestabls but not always with complete panetration of the preser-
vatives,
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Working qualitiss—Easy to work by machine and hand, and can be plained
to a fairly smooth surface. It shows a fairly attractive grain when quarter
sawn. It ia not an ideal turnery timber due to chipping and breaking off on
fine edge. D. bourdillonii can, however, he turned but not for fine turnery
work. Carving can be done though not of high order. Tt is rather difficult to
stain, wax and polish, 0. indicus can also be turned to a rather rough finish.

Supply and uses—Very large quantities are available from the east zone
particularly from Assam ( especially hollong, D. macrocarpus ). From the
south zone also, D. indicus comes to the market in large quantities. D. fuber-
culatus and I turbinatus are available in large quantities from Burma. It is
used for constructional purposes, e.g., heams, scantling, planking, ceiling, Aoor
boards, ship building, masts and spars, dug-outs ; also used for heavy packing
and for rough furniture. I. macracarpus is being Iargoly used for tha
manufacture of plywood for tea-chests and it is also suitable for the manufac-
ture of commercial and marine plywoods. The timber can be ussd as railway
sleepors after treatmont.

All are good for fuel and some are even considersd as excellent. The
oalorifie values of the following woods are given below :—

D. castatus : Sapwood—5,237 salorios, 9,430 BJU. ; heartwood — 5.984
calories, 9,513 B.T.U.

D. indicus : SBapwood - 5,170 ealories, 9,307 B.T.U, : heartwood - 5,199
oalories, 9,358 B.T,U.

D. turbinatus: Sapwood - 5,298 ealories. 9,537 B.T.U. : heartwood - 5,005
calories, 9,118 B.T.10.

Material —
D, alatus - 5910 Tenasssrim, Burma (0-82), 5920 Tonasserim,
Burma ( 0:00 ), 8365 Burma ( 0-62 ),

D. baudii - 8428 Burma ( 0-73 ), 8624 Burma {0-71), ABO5 Burms
(0-70 ), 6598 Burma (0-77 ). 6897 Burma (0-70 ), 6898 Burma
{061 ).

D. bowrdillonii - 5162 Travancors ( 0-84 ),

D. cosiatus - 5921 Tenasserim, Burma (0-82), 5022 Tonasserim,
Burma (081 ), 083 Pogu, Burma ( 0-78 ), 8368 Burma (0-85),
6888 Burma ( 0-87 ), 8880 Burma ( 0-81 ), 8890 Burma {0-97).

D. dyeri - 6590 Burma (0-83 ), 6801 Burma (070 ), 8892 Burma
(0-83 ).

D. grandifiorua — 5017 Tenassarim, Burma (085 ),
Burma (0:72). 5078 Tanassnc
{0:75).

5018 Tenasserim,
m, Burms (0:85), 6380 Burms
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D. indicus — 4710 Travancors ( 0-74 ), 8210 Tillichery ( 0-81 ), 6548
N. Kanara (078 ), 7419 N. Mangalore { 0:78 ),

D. Eerrii - 6700 Burma ( 0-85), 6803 Burma [ (-79 ), 8304 Burma
(0-76).

D. laewvis - 202 Burma ( 066 ),

D. mugrocarpus — 4700 Dibrugarh, Assam (0-63 ), 6516 Burma
{0:72), 6868 Margheritn, Assam ( 0-78 ), 7230 Lakhimpur, Assam
(0-68 ) 7393 Badiya, Asaam | 0-58 ), 7526 Sibsagar, Assam ( 0-69 ).

D, obtusifolivs — 3128 Attaran valley, Burma (0-85 ), 5160 Burma
(0-83), 5015 8. Tenasserim, Burma ( 0-76 ), 6916 S. Tenassarim,
Burms ( 0:80 ), 6964 Pegn, Burma { 0-91 ), 6085 Burma ( 064 ),
6899 Burma ( 0-79 ),

D. pilosus — 6374 Burma ( 0-69 ), 6381 Burma ( 0:72 ), 6900 Burma
(0-70), 7389 Caittagong (0-74), 7136 Burma (0:79), 7670
Chittagong (0-80), 7671 Chittagong (0-76). 7672 Chittagong
{ 0-76), 7673 Chittagoug ( 0-81 ).

D. tuberculatus — 308 Burma (0-82), 2480 Burma (0:79), 4518
Burma ( 0:60 ) 4517 Burma ( 0-72), 5260 Pegu, Burma ( 0:80 ),
5270 Burma ( 0-90 ), 5271 Pyinmana, Burma ( 0-74 ), 5272 Pegu,
Burma ( 0-87 ), 5743 Burma ( 085 ), 037 Myittha, Burma ( 0-83 ),
8038 Myittha, Burma ( 0-79 ), 8079 Burma ( 0-75 ), 8080 Myittha,
Burma ( 078 ), 8502 Burma ( 0-78 ), 7159 Burma ( 0:78 ).

D, turbinatus - 293 Burma (0:68), 709 Chittagong (0-78), 2218
Andamans (0-80), 2656 Burma (0-34), 5883 Toungoo, Burma
(0-85), 6984 Taungoo, Burma (0.71), 59856 Tasungoo, Burma
(0:85), 6041 Myitths, Burma (0-88), 6044 Myittha, Burma
{0-78), 6081 Myittha, Burma (0-:88), 8082 Myittha, Burma
(0-88 ), 8615 Burma ( 0-62 ), 7163 Burma ( 0-81 ), 7221 Chittagong
{ 0-77 ), 7242 Sylhet (0-76), 7297 Cachar, Assam ( 0-83 ), 7388
Chittagong (0-81), 7600 Cachar, Assam (0-75), 7607 Cachar,
Assam ( 0-75 ).

5. HOPEA Roxs.
{ Exoluding Balonocarpus wilis and Dioticarpus barryii )
Sinoe Brandis's enumeration of the Dipferocarpacene in 1895, no serious
attempt has been made to study this gonus. However, Symington has lately
made & comprebeusive study of the Malsyan hopeas. In this he has placed

most of the Balanocarpws under the genus Hopen.  As a result the genus Hopeo
at present includes about 70 species so far describod and a number of them
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still remain undescribed. It is widely scattered from India and Ceylon on the
west fo Philippines and New Guinea in the east. The maximum number of
species appears to be concentrated in Malay Poninsula, Borneo, Philippines and
India. Its northernmost limit is Assam and China, Indian region has got
about 12 species of which % were available for this study. Of the other thres,
H. andamanica King is a small to medium-sized tree up to 12 m. high. It
grows in the Andaman [alands only. Tts timber was not availsble for study,
H. canerensis Hole is a medium-sized to large tree, 15-18 m. high and 1.8-
2.4 m, girth. It oceurs in the hill forests of South Kanars and is reported to be
allied to H. glabra and H. racophloca. The properties of this timber are, how-
ever, not known. H. racophloes Dyvr. Syn. H. malabarica Bedd. - hopes,
kallu, nedwvali kongw or veduvali ( Mal. ), korung kongu { Tam. ) is also a
moderate-sized to large tree with dark bark, which peels off characteristically
in long strips and hang ou all round the trunk. Tt grows in Western Ghats
and Travancore up to %00 m. Wood is said to be yellowish-brown or red,
extremely hard, very heavy and fine-toxtured.

The genns is not so important from timber point of view like the shoreas.
Moreover, many trees do not attain timber size, whilo some are only availahle
locally. Indian hopeas are usually small to moderate-sized trees except H.
heiferi, H. odorata and H. parvifiora which sttain 40 m. in height. They grow
mostly in evergreen forests, but nowhere in abundance. There is no fossil
record from India so far to show that they were growing in areas other than
their present distribution.

Gum duets form characteristic anatomies! fosture not only of the wood but
also of other plant parts. A pale, mther poor colour resin of low value is pro-
duced from all trees ; tapping is not resorted to any great extent,

It is not always possible to soparate different species in the field dus to
somewhat similar appearance and struoture. Based mostly on hardness,
weight and texture, they sometimes may lend to grouping as given below :—

1. Wood usually hard, moderately heavy to heavy, medium to medium-

fine-textured. Pores medimm-sized to somewhat small, often visible to the eyo.
H. griffithis, H. helferi, H. minwtiflora, H. oblongifolia and H. odorata.

2. Wood very hard to extremely hard, very heavy and fine-textured,
Pores very small, not visibie to the eye.

H. glabra, H. pareiflora, H. shingkeng and H. wightiona.

1. H. glabra W. & A, Syn. . wightiana var., glabra Bedd.—hopea.
Hiribog ( Kan. ), sllapongu, irumbakam, naithambagam ( Mal, ), kara komgu,
kong ( Tam. ). A medium-sized to large tree ususlly 185-21 m, high, about
1-5 m. girth and clear bole 8 m. long, base of the tres buttressed and stom Autad,
Bork dark brown to dirty red in oolour and flakes off leaving irregular markings.
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Tt grows only in South India in the evergreen forests of S8outh Kanara, Tra-
vancore and Tinnevelly up to 1,200 m, altitude, often growing along river banks.

Description of the wood—See page 128,

2. H. grifithii Kurz—hopea. Known as merawan jantan in Malay Penin-
sula. A glabrous tree of Margui. Burma ; also grows in Malay Peninsula,
ohiofly on low hills. Outer bark darkish, inner bark reddish to white.

Description of the wood—See page 126.

3. H. helferi ( Dyer. ) Brandis, Syn. H. dealbata Hance : Vatica helferi
Dyor., Shorea helferi Kurz, Hopea andamanica King—hopea. Thingan-gyank,
thingan kyank ( Burm. ), lintha bukil ( Malays ). A large trea 21-37 m, high,
3-8 m, girth ( often 75 em. diam. ), slightly fluted with small buttress. Bark
darkish or reddish-brown, scaly and fakes off, smooth. The exudation of oleo-
resin noticeable at the base of the tree.

Tt grows in semi-evergreen hill forests of the Andaman islands and Burma.
Also oceurs in Thailand, Cambodia and Malay Peninsula.

Description of the wood—See page 126.

4. H. minutiflora Fischer.—A large tree of Tenasserim, Burma.
Description of the wood—See page 126,

5. H. oblongifolia Dyer.—A tree 25 m. or more in height. It grows in

the evergrean forests of South Tenasserim, Burma and is restricted locally.
Bark dark grey.

Description of the wood—See page 126.

6. H. odorata Roxb,, Syn. H. eglandulosa Roxb.—hopes. BSometimes
callod white thingan. Safed thingan ( Andamans ), sateehi, smwkwai, thinsingan,
thingan, thingan byw or net or wa ( Burm. ), chengal posir ( Malaya ). A large
pvergreon tree 30—40 ., occasionally up to 46 m. high, 2-4-0 m. girth, with
oylindrical clear bole, sometimes up to 24 m. Bark groyish to dark coloured,
sealy with age and longitudinally split. The bark is reported to have high
tanin oontent and is specially suitable for tanning certain types of Ipather
( Symington ). Bark is also used in medicine as an astringent. The troes
yiold *rock dammar” of the trade. Resin in powdered form is used as styptic.

It grows in the Andaman islands, Burma, Thailand, Indo-China and Malay
Peninsula ; also reported to grow in Chittagong, East Pakistan. Cultivated
in villages of Malay Paninsuls as s shade tree.

Description of the wood—See page 126.

7. H. parvifiora Bedd.—hopes. Also known as Iron wood of Malabar,
Iruppu ( Coorg), bogimara, borumara, kiralobogi ( Kan. ), kambagom, irum-
bagam, thambagom, urippu ( Mal. ), kalkoni ( Mar. ), konga, pongu, vellai kongu
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(Tam. ). A large, handsoms, magnificent evergroen tree 30-37 m. high, and
up to & maximum of 4-6 m. girth, with a long, stright eylindrioal bole of sbout
21 m. Bark rusty-brown. The tree yvields a gum resin.

It grows in overgreen moist forests of Western Ghats, South Kanara south-
wards up to 1,100 m. altitude ; common in both the moist and dry forests in the
Malabar and Travancors up to an elevation of 000 m.

Description of the wood—See page 125,

8. H. shingkeng { Dunn) Bor. Byn. Vatica shinkeng Dunn—hopes.
Shinkeng ( Asm. ). A middle-sized tres up to 18 m. tall. Bark is greyish-
brown, and thick ; it is reported to resemble that of Vatica lanceacfolia.

In Assam it grows at an altitude of 160 m. in the lower hills of the Pasi-
ghat range. According to Burkill itis a conspiouons troe growing in the Pleis-
tovene gravels at the foot of the Abor hills and on seils ovar Gondwana and
Siwalik strata.

Description of the wood—Ses page 128,

9. H. wightiana Wall.—hopes. Beribogi, haiga, hiral bogi, kalbow, buri
hanga, malui haigai ( Kan. ), kalhoni, kaosi | Mar. ), ilapongu ( Tam. ), A small
to moderate-sized, fluted and taporing trees, usually attaining 9 m. hoight and
about 1 m. in girth. Bark dark, with white patehes, exfolisting in old trees,
smooth,

It grows in semi-evergroon to deciduous forests of Western Ghats from
North to South Kanars, Coorg, Malabar and Travancore up to an altitude of
460 m. It is reported to ocour more fraquently on river banks.

Description of the wood—See pagn 125,

Description of the wood
( Hopea griffithii, K. helferi, H. minubiflora, H. oblongifolia and H. odorata )
( PL 18, 107-108 ; L. 19, 108-111 )

General properties—Sapwood pale yollow or groyish-yollow turning pale
brown on exposure, heartwood yollowish-brows to brownish-rad somatimesy
with dark streaks ; hard to very hard ; modorstely heavy to hoavy (sp. gr.
0-82-0-93 air-dry ) ; intorlocked-grained, occasionally heavily interlocked in
H. minutiflora and show ribbon-like stripes like Shoreo robusta ; medium 1o
medium-fine-textured.

Gross structure—Wood diffuse-poraus : occasionally some sugpestions of

ring-porousness may be found in some specimons of H. minutiflors and K.
iffithis.  Grouth rings indistingt. Pores small to modium-sized, varying from
just visible to fairly distinot to the oys | usually larger in H. odorata and H.
iffithis ), moderately fow to moderately numernyis ( 6-14 par mm? ), rather
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uniformly distributed, occasionilly tangentially aligned as in H. griffithii,
solitary, or mare often in radial multiples of 2t or in groups of 3-8, sometimes
in oblique chains ( H. oblongifolia ), usually round in H. helferi, H. minutiflora
and H. oblongifolia and ovalin H. odorata, and H. griffithii, open or plugged with
tyloses ; vessel linos often distinet giving a rather coarser look to H. odorata
and H. helferi. Soft tissues visible only under lens, scanty to fairly abundant ;
{ @ ) apotracheal, diffuse in irregular fine net-like structure ( often in H. odorata,
H. griffithiv and H, minutiflora ) ; () paratracheal, inconspicuous, as thin
layers round the pores or pore groups, but sometimes in H. griffithis, H. helferi,
and H. oblongifolia forming eyo-lots and extending side ways linking the pores
but rarely forming concentrie or wavy bands ; (¢ ) in tangential lines usually
associated with bands of gum canals at irregular intervals. Rays rather fine,
hardly visible to the eye, not olosely spaced, evenly distributed, often showing
ray flecks on the radial surface ; Gum ducts vertical, small to very small usually
distinet nnder lens, often in long tangential lines simulating growth marks,
very irregularly distributed ; also in short or broken inturrupted rows ; duot
orifices sometimes fillod with whitish-yollow deposits and show up conspicuously
on the longitudinal surface. Ripple marks indistinet to absont.

Physical properties of the timber are available for only H. odorain and are
given below :—

Strength—See appendix L

Seasoning—It is a slow drying timber. If stacked under cover, it seasons
satisfactorily, It is liable to develop splits along the pith in wide boards.

Natural durability—Heartwood fairly durable, average life of H. odorata
being 79 months ( 118 max.-31 min. ). Tt has been reported that as a railway
slpapeor it lasted for 1818 years, as dug-outs over 60 years and as sea going boats
2 years. Desch quoting Dr. T. H. Buckloy has recorded results of chemical
analysis of saw-dust of several hopeas to indicate their comparative durability.
Msan figures for aleohol extractives per eont of dry wood of H, Aelferi and H.
odorata were 717 and 20-59 respoctively. It is reported that figures in excess
of 109, would indicate positive durability.

Insect and fungus attack—Freshly-folled logs of Hopea odorata are some-
times attacked by large borers. Though sapwood is susceptible to sttack by
termites, hesrtwood remains more or leas unaffocted. Somo hopeas appear
durable and naturally resistant evon when exposed to insoot and fungal sttack.
H. pdorata is also Teported to be attacked by marine borers like Teredo napalis.
H. helfers is sometimes liable to fungus and powder-post beotle attack. Sap-
wood of all species is susceptible to sap-stain infeotion.

Preservative treatment—Heartwood very refractory to treatment ; side
and ond penetration almost nil.



128 Ixpias Wooos

Working qualities—Sometimes diffioult to saw but can be brought to &
fairly fine finish without difficulty. Symington reports that sawyers refuse
to out H. helferi as the saws get blunt,

Supply and uses—A limited gquantity of H. odorate is available from the
Andaman Tslands ; large supplies are available from Burma. It is a good
durable general purposes timber, suitable for construction, joinery work, boat
building, dug-outs, cart snd cart-wheels, oil and sugar-cane pressess, flooring,
furniture, and sleepers. Bymington reports that H. helferi is much in demand
for the construction of vcean going boats. As a flooring wood, H. odorata
approaches maple to & great extent, As an alternative to maple, this has also
been tried with some sucoess for shoe and boot lasts as well as for rollers in the
textile industry of Northern Ireland.

H. griffithii — A 992,
H. helferi - 0602 Burma ( 0:83 ), 6902 Burma ( 0-86 ), 6003 Burma
(0-92), 6004 Burma ( 0-85 ).

H. minutifiora — 6668 Burma (067 ), 0852 Burma ( 0-84 ), 6905
Burma ( 071 ), 6972 Burma ( 0-82).

H. oblongifolia — 6680 Burmas (0-90), 6020 Burma (1-15), 6934
Burma ( 095 ), 6979 Burma ( 0-85 ), 6980 Burma ( 0-70 ).

M. odorata — 282 Burma ( 062 ), 511 Andamans { 0-76 ), 546 Burma
(0:78 ), 2201 Andamans (081 ), 2509 Burma ( 0-68 ), 2608 Tavoy,
Burma ( 0-79 ), 2714 Tavoy, Burma ( 0-77 ), 2718 Tavoy, Burma
(0-80), 5243 Andamans (0-03), 5244 Andamans (0-83 ), 5245
Andamans ( 081 ), 5770 Tenassorim, Burma ( 0-74 ), 5837 Thanu-
gyin, Burma ( 089 ), 6444 Burma (0-82 ), 6831 Burma (0-74),
#933 Burma ( 0:62), 8936 Burms ( 0-70 ), 8037 Burma (0-70),
6971 Burma ( 0-85 ), 6873 Burma ( 0-64 ), 6974 Burma ( 0-83 ).

Description of the wood
( Hopea glabra, H. parvifiora, H. shingkeng and H. wightiana )
{ PL 18, 106 ; PL 19, 112-114)

General properties—Sapwood and heartwood not very distinet, wood pale
yellow-brown to bright reddish-brown with s yellowish tinge darkening on
exposure to deep reddish-brown often with a purplish cast, but sapwood fairly
distinot and dirty grey in H. gladre ; hard to very hard ; hmv-_-; to very hﬂavy
( sp. gr. 0:87-1-11 pir-dry ), intorlooked-grained ; fine and even-textured.

Gross structure—Wood diffuse-porons.  Growth rings indistinet to fairly
distinot, delimited usually by uarrow bands of fibrous tissue without pores,
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sometimes also delimited by tangsntial lines of soft tissues especially in H.
shingkeng ; coneentrie bands of gum canals may often be mistaken for true growth
rings ; ahout 4 per cm. in H. glabra, 3-4 per em. in H. parvifiora, 8- perom. in
H. shingkeng and 4-8 por cm. in H. wightiona. Pores very small ( H. glabra
and H. shingkeng ) to moderately small ( H. parviflora and H. wightiana ) some-
times medium-sized in H. parviflora ; numerous in H. glabra and H. shingkeng
( 20 por mm.? ) and moderately numerous in H. parviflora and H. wightiana
( 11-18 per mm.? ), uniformly distributed ; mostly solitary in H. shingkéng, and
in the rest solitary to radial multiples of 2-5 or in oblique grouping which may
be locally distinet in H. parviflora and H. wightiona ; occasionally tangential
alignment of vessels may also be noticeable, usually round in H, glabra and
H. shingkeng to mostly oval in H. parvifiora and H, wightiana ; tyloses may
partially fill up the pores ; vessel lines usually indistinet, Soft fissues not con-
spicuons, usually distinot under lens, { a ) apotracheal, seattered or diffuse-in-
aggregates, seldom profuse except sometimes in H. parviflora and H. wightiana,
( &) paratracheal, rather abundant, vesicentrio to aliform, usually distinot in
H. shingkeng and sometimes in H. glabra but less conspicuous as a thin layer in
H. parviflora and H. wightiana ; inconspicuously confluent in H. glabra and
H. parvifiora and rarely in wavy bands which are usually present locally in
H. parviflora and H. wightiana, ( ¢ ) thin concentrio tangential lines, initial or
terminal parenchyma distinot and regular in H. shingkenyg, but irregularly dis-
tributed in others ; short or long tangential lines of soft tissue embedding the
gum canals are usually distinet under lens but often so irregularly spaced that
theso may be overlooked if casually oxamined. Rays moderately broad to fine,
searcely visible to the eye, closely spaced in H. glabra and H, wightiana, but less
go in H. parvifiora and H. shingkeng. Gum ducts vertioal, small to very small,
distinet under lens, often in long tangential lines, very irregularly and widely
spaced, whitish-yellow deposits present in the canals, sometimes noticoablo on
the longitudinal surfaces. Ripple marks occasionally present in H. glabra.

Strength—Exocept H. shingkeng all have been tested for strength. For
strength figures soo appendix L. H. shingkeng is s vory hard and strong timber
comparable to the other timbers of this group.

Seasoning—The timber is liable to develop fine surface cracks, snd serious
splits. It drios slowly and if stacked under sover it dries fairly satisfastorily.
Green conversion and piling under reasonabls protection is recommended.

Natural durability—Vory durable. Two species, viz., H. glabra and H.
parviflora have boen subjected to graveyard tests at Dohra Dun. The former
lasted for 39 to more than 244 mouths and the latter 230 to more than 274
months, Howsever, experimonts conducted in the South Indisn Railwaya on
H. wightiana indieate that this species is not very durable in an untreated con-

dition,
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Insect and fungus attack—Information available only for A. parvifiora
and H. wightiana, Newly fallod logs are liable to be attacked by shot-hole
borers Xyleborus spp. ( Fam. Cerambycidae ). The unbarksd and the fire-
mmhadpohaufﬂ.pumiﬁomampmmmthuhmrtwmdhumrﬂﬂnim
venustus Pasooe (Fam. Corambyeidae ) and the sapwood attacked by Sinoxylon
atratum and Xylothrips flavipes. Thelogs of H. wightiana with barkare attackad
by Dihammus griseoplagiatus Breuning { Fam. Cerambycidue ). H. parviflora
is attacked by the wood rotting fungi such as Fomes lamacensis, Polystictus
tabacinus, P. xanthopus and Trametes stramines which oause pooket rot, white
spongy rot, white stub rot, eto., H. wightiana i susoeptible to the wood rotting
fungus, Fomes badius which oauses spongy heart,

Preservative treatment—Heartwood of H. parviflora has beon found te be
very refractory to treatment, sido and end penetration being prastically nil.
The other spevies aro also expeoted to behave similarly, as can bo judged from
their structurs.

Working qualities—It is rather hard to work and saw. Due to intarlocking

and ourly grain, peeling by rotary mothod for veneors and plywood is riot satis-
factory. But once finished it takes a good polish.

Supply and uses—Limited supplies are available from the south zone,
It is usod mainly as a construotional timber for houss and bridge building, piles,
ship-building, railway sleepers, rice pounders, platform boards, laddors and
engine break blooks. TIn the Kolar gold fields it is used as beams. Dug-out

canoes made out of it last for a very long time. As a fuel, H. parviflora is
good. The ecalorific value of the wood is: sapwood — 5,078 calories, 9,141
B.T.U.

Material—
H. glabra - 4871 Travancors ( 105 ), 6012 Madras (1:09 ).

H. parviflora - 745 8. Kanara { 0-87 ), 769 B. Kanara (0-92 ), 4530

Travancore (0-89 ), 5730 8. Mangalore (0-90 ), 5932 5. Kanara
(0-96), 6332 8. Mangalore (0-93 ), 6361 8. Kanara { 0-87 ), 7227
Tinnevelly, Madras ( 0-97 ),

Hopea shinglkeng ~ 7965 Assam ( 1-11 ).

H. wightiana - 56256 Kanara, Bombay (0:04), 5632 8. Kanara
(1:02), 5352 8. Kanara (1-11 ), 8333 S. Mangalore ( 103 ),

6. PARASHOREA Kuvrz

Parashorea is a comparatively small gonus spreading over & wide area from
Burma, Indo-China, Sumatra and Malay Peninsula on the western limit to
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Bornso and the Philippines in the east. There are about 12 species, a number
of which grow in Borneo. Only one species oocurs in Burma,

P. stellata Kurz, Syn. Shorea stellata Dyor, 8. cinerea Fischor—thingadu,
Also called tavoy wood. Kabba, kadut, kadutni, kadutpywu, kawnghmu, kawthu,
kaunta ( Burm. ). A very large evergreen treo up to 48 m. high, with long,
oylindrical bole of about 18 m. and 3-7 m. girth. Bark rather thick, dark
brown, and longitudinally fissured.

It ocours in southern part of Burma in Martaban and Tenasserim and
grows up to 450 m. elevation.

Description of the wood

General properties—Sapwood yellowish grey, heartwood yellowish-brown
to reddish-brown ; somewhat lustrous ; moderately hard to hard : moderately
hoavy to heavy (sp. gr. 0-52-0-03 air-dry ), straight to interlocked-grained ;
aven but very coarse-texturod ; sometimes “ribbon’ grain effect like sal, is
noticeable on the quarter-sawn surface.

Gross structure—A diffuse-porous wood. Growth rings indistinet, Pores
small to modorately large, fairly distinet to the eyv, fow to moderately fow
( 4-7 por mm.? ), evanly distributed, solitary or in radinsl pairs, oocasionally in
oblique chains or in eclusters, round to oval, smpty to partially filled with
tyloses ; vessel lines distinot. Soft tissues rather abundant (@) apotracheal
agattored to diffuse-in-aggrogates, ocoasionally running across the rays; (b)
paratracheal, often conspicuous, vasicentrie to aliform, sometimes conflusnt
joining pore or pore groups, (¢ ) abundant and distinot round the gum ducts
in short or long tangentinl lines. Rays moderately broad to fine, often visible
to the eve, spaced widely apart, uniformly distributed, often produce fairly
distinet ray-flock on the radial surface. Gum ducts vertical, in tangential bands
running for a considerable distance ; sometimes also in short rows, and very
irrogularly distributed ; whitish or yellowish gummy deposits frequontly fill
up the cavity of the duots and slso sometimes visible distinotly on the longi-
tudinal surfaces. Ripple marks absent.

Strength—See appendix L

Seasoning—It dries slowly and is linble to warp and twist. Kiln seasoning
is said to enhance the beauty of the planks ( Pearson & Brown ).

Natural durability—Moderately durable both under eover and in contaot
with water. Tt lasts for 60-108 months, average 83 months, in contaoct with the
ground.

Insect and fungus attack—Susoceptible to sapstain. Borer attack noticed
in the specimens examined.

Preservative treatment—Heartwood very refractory to treatment. Side
and end penetration practically nil
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Working qualities—Easy to saw and works well with tools.
Uses—Chiefly used for boat-building in Burma,
Material—
6324 Burma (089 ), 8527 Burma ( 0-52 ), 6694 Burma { 0-64 ), 8702
Tharawaddy, Burma (0:80 ), 6906 Burma ( 0-67 ), 6007 Burma
{0:65), 6008 Burma (0-67 ), 8908 Burma (0-64), 6910 Burma

(0-79), 6911 Burma (088 ), 6912 Burma (0-77 ), 6920 Burma
(0:79 ), 8985 Burma ( 0-93 ).

7. PENTACME A. DC.

The genus Pentacme has three definite species with a very irregular distri-
bution in South-East Asia. Ounly ono species Pentacme suavia A. DO, grows
in Burma, Indo-China, Thailand and Malay Poninsula, while P, contorta  Vidal )
Merr. et Rolfe and P. mindanensis Foxw. oveurs in the Philippines.

P. suavis A. DC. [ P. siamensis ( Miq. ) Kurz ], Syn. P. malayana King,.,
P. tomentosa Craib.—ingyin. Also known as Burmess sal in India. Eng-yin,
mai-pao, wak, wakbau ( Burm. ). Also known as temak batw ( Malaya ) and
mai-pau ( Thailand ). A large deciduous tree, 24 m. or more in height and
3 m. or more in girth ( Rodger recorded up to 5 m. ) ; trees have oylindrical
clear bole and produce fine logs. Bark grey to dull brown, sometimes both
horizontally and vertically fissured. In Malay Peninsula, it is a small twisted
tree.

It grows gregariously usually mixed up with Shorea obtusa and Diptero-
carpus tubsroulatus all over Burma but more in North Burma and in Pegu Yomas
and in Shan States ; also grows in Indo-China, Thailand and Malay Peninsula.

Description of the wood

General properties—Sapwood and hoartwood not cloarly differentiated,
sapwood dull groy to brown, heartwood brown with vellow east turning to red-
dish-brown or dark brown ; very hard ; moderately heavy to very heavy ( sp.
gr. 0-70-0:08 air-dry ), interlocked-grained ; medium coarse-textured.

Gross structure—A diffuse-porous wood. Growth rings indistinet, but
oecasionally visible to the eyo due to narrow bands of soft tissues and thick-
walled fibros with seanty pores ; concentric lines of gum ducts also oceasionally
give the impression of growth marks., Pores small to medium-sized just visible
to fairly distinot to the naked oye, fow ( 4-5 per mm.? ), evenly distributed,
solitary and in radial nmltiples of 24, oocasionally in obligque pairs, round to
oval, seanty to heavily tylosed, sometimes filling up the heartwood pores com-
pletely ; vessel linos distinet. Soft fissuss nbundant, (a ) apotracheal, usually
seattered, somotimes diffuse-in-aggrogate in between the rays, in some samples
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may also be present as tangential lines aotoss the rays giving the impression of
growth marks; (b) paratracheal, inconspicuously vasioentrio to distinotly
aliform, ooeasionally extending sideways across a number of rays; (¢ ) also as
fairly thick bands embedding the gum ducts. Rays hardly visible to just
visible to the eys, moderataly broad to fine, not closely spaced, rather uniformly
distributed, and may produce sometimes inconspicuous ‘ray-fleck ' on the radial
surface. (Jum ducts indistinet to visible to the eye, vertical, in distinet tangen-
tiasl bands arranged at irregular intervals, but often prominent on the end and
longitudinal surfaces due to the presence of yellowish-white deposits. Ripple
marks absent; however, in Malayan samples Desch has recorded irregular
storeys.

Strength—Ses appandix .

Seasoning—It seasons slowly and develops not many surface cracks like
Shorea robusta ( sal ).

Natural durability—A first olass durable timber ( life over 270 months ).
According to Pearson and Brown * It requires no treatment when used as railway
sleapers, for which purpose it will last 15 years”. Rodger recommends that the
tree should not be killed by girdling but to be felled green.

Insect and fungus attack—Newly folled logs aro liable to be attacked by
ghot-hole borers. Dry wood is liable to be attacked by the borer Stromatium
barbatum Fabr. In timber collection, only one specimen was found to be
attacked by insects.

Preservative treatment—From anatomical point of view, it is likely to be
a diffioult timber to treat with preservatives.

Working qualitiss—A rather diffioult timber to work with. It is prefer-
able to saw in green state. It takes a high polish after the surface has been
brought to a good finish.

Uses—A good, heavy, constructional timber and suitable for railway
sleapars on account of its natural durability.  Also used for posts, carts, ploughs,
piles, dug-outs, bridge and building eonstruction. [t is also used for bows in
Burma. According to Rodger, gives good service in mine-shafts, engineering
gtructure and also extensively used in oil-wells in Burma.

Material—

2972 Burma ( 0-70 ), 5998 Pogu Yoma, Burma ( 0-82 ), 6848 Burma
(0-95 ), 6932 Burma ( 0-96 ), 6981 Burma ( 0-98 ).

8. SHOREA Roxs.

Thngumﬁnumnaﬂhrmowmibsuﬁghltosnl(ﬁwmrumemuf
thummtimpnrhntfommmaflmﬂa. The genus, consisting of a large
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number of species some of which ocour gregariously like sal, is of great ocom-
mercial importance throughout the area known as South-East Asia. At present
it inoludes about 103 properly described species but according to Symington
there may be as many as 167 species in existence. It is widely distributed
starting from Ceylon and India on the west and throughout Burma and other
countries of South-East Asia, up to the Philippines on the east. However,
the greatest concentration of species is met with in Borneo, Sumatra, and
Malay Peninsula, the latter itself accounting for about 56 species. The Indian
region has ten species of which only four grow in India proper — one in Assam
in the east, one in the north and central parts of India, and two in the south.
Symington has grouped shoreas of the Indian region under Balsu Group ( Seo-
tion Eushorea ) of Shorea of Malay Peninsula, Fossil record of the genus is
very meagre. Only a few fossil woods from Sumatra and Java hsve been
referred to Shereoxylon by Den Berger and Voan Heurn, but Krausal has doubted
the advisability of creating this sub-division of the form-genus Dj -
lon. TFrom Indis, Mukherjes has referred a fossil wood from Sylhet Distriot to
Shoreaxylon based on its anstomioal similarity to the living shoreas. Recently
Ramanujam has reported some fossil woods collected by him from South Indis
( near Pondicherry ) resembling the woods of the genus Shores. These fossils
have been named as Shoreozylon holdeni nnd Shoreoxylon mortandranse.

Apart from the point of view of timber, troes have other economic uses,
Seeds contain solid fats, the most important being Shorea ateroptera Burck of
Sunda Islands. The seeds of this tree yield about 40-80%, fat which is used
in the manufscture of chocolates. Similarly, §. apters Burck from Borneo
yields about 509, of solid fat, S, robusta also yiolds sal butter which contain
18-20%, fat, This yield is, however, not enough for its exploitation for cho-
colate making, Seeds of 8. gysbertisiana Burck yiold illipe nuts of commerce
and give a fat resombling cocoa-butter in some of its properties.

On tapping trees yield an oleo-resin which is not of great importanoce like
other dipterocarps. Typical dammar is obtained from 8. wissneri Sohiffn. of
Java and Sumatra, Sal ( 8. robusta ) also vields dammar commonly known as
sal dhupa, or lal dhuna or ral, which is used as an incense in rolizious funotions
and sometimes also as & disinfectant fumigator.

Other products reported are tannin and fibres from certain species of
shoreas,

Woods of various species of this genus are very similar in anatomical
structure.  However, in physical propertios they vary considerably. Based
on weight and hardness it is possibls to group them into 3 overlapping classos,
viz,, soft, hard and very hard. In the first group the lightest of shorsas, §.
assamica and 8. farinosa ean be placed. These are comparable to the light
meranti group of shoreas of Malayn. The zecond Eroup comprises of §. argentea,
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8. buchananii, 8. grafissima, S. sericeiflora and S. talura. Most of these are
moderately heavy ; only a fow are heavy or light. This class more or less corres-
ponds to the meranti pa'ang group of Malsya. The last group consists of the
well known sal (8. robusia ), S. obtusa and 8. tumbuggeia. These are the
heaviest of the shoreas, although & few samples from outside their natural zones,
may be somewhat light in weight.

1. S. argentea Fischer, Syn. 8. obtuse Wall—A medium-sized to large
tree growing up to 24 m. in height. It grows in South Tenasserim, Burma.

Description of the wood
General properties—Sapwood light brown, heartwood reddish-brown to
greyish-brown ; hard, heavy (sp. gr. 0-74-0-83 air-dry ), interlocked-grained,
medinm coarse-textured. Sapwood of museum specimens attacked with
fungus and pin-hole borers.

Gross structure—Sée page 155.
Uses—It may be suitablo for all purposes for which hard shoreas are used.

2. S. assamica Dyor—makal. Mekahi, mekoi ( Asm. ), kyilan { Burm. ).
A large tree, 30 m. or more high and about 3 m, girth, with a long, straight bole.
Bark light hrown to reddish-brown, exfoliating in large raised plates looking
like tiles of a roof

It grows moro or less gregariously in Lakhimpur and Naga hills of Assam ;
also spreads to Burma where it oocurs in moist, evergreen forests of Myitkyina
and Katha Division. There are other geographical forms of 8. assamica growing
in Malay Peninsuls, Sumatra, the Philippines, Celebes and the Moluccas, 8.
assamica Dyer form globifera ( Ridl. ) Sym. is a tree of the Malay Peninsula and
Sumatra.

Description of the wood

General properties—Sapwood dirty white to grey, heartwood pale brown
to brown, sometimes with & distinot yellow east when fresh | lustrous ; soft to
moderately hard ; light to moderately heavy (sp. gr. 0-49-0.68 air-dry ) ;
fairly straight-grained, but occasionally intarlocked in broad bands showing
“ribbon® grain effect on board face ; texture even, medium-coarso to somowhat
fine.

Gross structure—See page 155,

Among the shoreas of the Indo-Burma region, this is relatively a light and
soft timber. In this respect, it comes under the “soft shoreas” or “light
meranti” group of shoreas of the Malay Peninsula and other islands in South-
East Asia. .

Strength—See appendix L
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Seasoning—The timber seasons well though liable to some surface orack-
ing. It needs some protection against rapid drying conditions to avoid undus
degrading.

Natural durability—Not a durable wood. Graveyard tests at Dehra Dun
show that it lasts for 34-71 months.

Insect and fungus attack—Liable to be sttacked by several species of
powder-post beetle, pin-hole and shot-hole borers. Most important of these
are Aeolesthes holosericea F. and Hoplocernmbyr spinicornis Newn. ( Fam.
Cerambycidae ) and some species of Bostrychidae. Fomes lamacensis Murr.
and Ganoderma applanatum ( Pers. ) Pat. have besn recorded to cause decay.

Preservative treatment—Heartwood is only partially treatable.

Working gualities—Fairly easy wood to saw and work with. It can also
be brought to & smooth, lustrous surface without much difficulty.

Supply and uses—In India it is available in fair quantities from Assam.
It is mostly used in the form of beams, scantlings and planks for constructional
purposes ; also used for furniture, veneers and plywood, tea-boxes, and pack-
ing cases.

3. 5. buchanani Fischer Syn. 8. bracleolata Dyer—A lnrge tree of ever-
groen forests of Myitkyina District, Burms.

Description of the wood
General properties—Sapwood groyish-brown, heartwood brown with a
yellowish cast ; somewhat lustrons ; woml moderately hard ; moderately heavy
(sp. gr. 074 airdry ) ; alightly interlocked-grained : medium voarse-textured.
Gross structure—5ee pago 155,

Uses—It may be used for all purposes for which &. sericeiflora is used.

4.. 5. farinosa Fischer, Syn. 8. hypochrae Hanoe —A very large tree of
South Tenasserim, Burma, growing to a height of 45 m, In Malay Peninsula
this is known as temalk, tamak merah, Also roported to ocour in Thailand.

Description of the wood

General properties—Sapwood whitish-grey, heartwood light yellowish-
brown to brown ; lustrous ; wood moderately hard ; modorately heavy ( sp. gr.
0-48-0-88 air-dry ) ; somewhat interlocked-grained ; medium coarss-textured
exvept one samplo, which was rather fine-textured,

Gross structure—Seo page 155,

Uses—The timber is very similar to 5. assamica and appears to be suitabls
for all purposes for whioh 8. assamics is used.
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5. 5. gratissima Dyer—Known in Malaya as memnti laut. A large troe
more than 30 m. in height and 3 m. girth, with & good clear bole from 15-21 m. ;
buttress quite short. Bark usually thick, dark brown or groyish-brown, deeply
fissured falling off in oblong flakes. Exudation of dammar takes place only
in small quantity.

It grows in Mergui, Tenasserim and extends to Thailand, Malay Peninsula
and probably also in North Borneo.

Description of the wood

General properties—Sspwood yellowish-grey or brown; heartwood pale
yellow brown to reddish-brown ; dull ; hard ; moderately heavy (sp. gr. 0-66-
0«74 air-dry ) ; interlocked-grained and coarse-textured.

Gross structure—See page 160,

Uses—Wood veory similar to 8. sericeifiora. For uses see under S. sericei-
flora.
6. S. obtusa Wall—thitya. Some times known as Burma sal. Mai-bok-
phe, mai-ngye, mai-nye, masa, thitya ( Burm. ). A large deciduous tree 24-30
m. in height, 2-25 m. in girth (sometimes 3 m. and over ). Bark dark grey
with longitudinal fissures, rough. :

It ooours sometimes gregariously in Ava, Prome, Martaban to Tenasserim
in lower hill forests of Burma up to 800 m. It grows often in association with
Dipterocarpus tubereulatus and Penlacme suavis and is often sold commercially
mixed up with the latter under the local trade name “thityaingyin ™.

Oceasionally this is used as a lac producing tres in Burma.

Description of the wood

General properties—Sapwood light grey to brownish-white; heartwood
yellowish-brown or reddish-brown ; rather dull ; very hard ; heavy to very
heavy (sp. gr. 0-84-1:01 air-dry ), interlocked-grainod, sometimes showing
“ribbon" grain effect like sal, medium-coarse to somewhat fine-textured,

Gross structure—Seo page 165.

Strength—See appendix L

Seasoning—A slow-drying wood of refractory nature and prone to surface
cracking during seasoning. This dafeot is not very serious, the cracks being
rather fine and straight. However, the end-splitting may be somotimes a serious
defect.

Natural durability—One of the Burma woods well-known for durability ;
very resistant to decay in natural condition. It is also durable, when exposed
to alternate wetting and drying and stands very well in contact with water or

ground.



138 Ispiax Woops

Insect attack—Execept sapwood, no attack is known ; reported to be white
ant proof ( Rodger ).

Preservative treatment—Partially treatable, penstration of preservative
is only superfivial,

Working qualities—It is & very diffioult timber to saw and work with,

rather preferable to saw when green. After some difficulty this can be brought
to a good smooth surface.

Supply and uses—Supply is always mixed up with Pentaeme suavis, so
separate figure for these is not available. The timber is available in large sizes,
squares of 30" X 127 % 12° (9:14 m.X -3 m. x -3 m.) are readily available
( Pearson and Brown ). On account of its natural durability, makes sxoellent
sleepers, bridge timber and for piles and mine props. Its other uses are general
econstruction, carts, plough, rough famiture, boat building, canoes and wells.

7. 5. robusta (Gaertn. f—sal. Widely known as sal in North Indis
Hal, sal { Asm. ), shal ( Beng. ), bolsal, borsal, borsar ( Garo ), salhu, sakioa, sal,
sala (Hind. ), mulappumarutu (Mal, ), dieng-blei, rinjal, sarai ( MP.), hal-
arongg ( Mik. ), sakwa ( Nep. ), salwoa, sckwa, soringhi ( Or. ), kungiliyam | Tam. ),
gugal, guggilom, saluva, thamba, sarjakamu ( Tel. ), korah, pirjal, serjom ( other
names ), Also known in ancient literature as amakarna, A large deciduous
tree, usually gregarious, growing often to & height of about 37 m. and a girth
of 3-7 m. or more, in favourable localities may attain even a height of 46 m.
with s clean bole of 18-24 m. and & girth 6-7-5 m. ; again; depending upon
locality, the treo often grows to 18-30 m. in height and 1:-5-2 m. in girth ;
however, in unfavourable localities it may grow to a height of 9-12 m. only.
Bark 2-5-5 cm. thick, rough, dark brown with conspicuous vertical furrows.
It can be used for tanning or making tan extracts. A brown dye is sometimes
extracted from the bark. Locally bast fibres are sometimes used for making
ropes. The fibres are short, coarse and reddish in colour and are not of any
real value. Bark is used also for fusl purposes.

The tree yiolds a natural resin (sal dammar ) which is frequently burnt
in Indian houses as an incense, in religious ceremonies, cromation rites, and for
fumigstions for warding off mosquitoes st night ; also the resin is used for canlk-
ing boats and is valuable for paints and varnishes, and a4 an hardening agent
for somoe waxes. The resin is reported to be used in medicine a8 an sstringent
and detergent. It has not proved profitable to tap the trees as the yield is very
small ; moreover, dus to the unsvientific method of tapping in vogue 4 girdlad
condition is brought about and the trees are ultimately killsd. So tapping is not
profitable. Tapping carried ont in Orissa in 194243 indicated that horizontal
method gave botter results than the vertical. June and September were found
to be the best months for tapping. The yield of resin came to about 10+7 tolas
per tree. It is said that best quality of resin comes from the firut year of tapping.
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During the last war there was & great demand for this resin by the Defence
Services. In 1943 domand of the Ordnance Department slons was estimated
to be about 33,600 maunds of dammar. To meet this sudden demand, tapping
experiments were conducted at the Jhajra forests, Dehra Dun, in 1944, One
hundred trees of 1-2-1-5 m. girth were tapped according to the method followed
in the case of Balanocarpus in Malaya. Each tree had six blazes in three rows
alternately., In shape, the initial blazes were semi-ciroulsr, the size being 10
om. % 5 om. with & base of 10 om. Froshenings were done fortnightly and
monthly under two different experiments. The results indicated that June to
November was the best period for tapping purposes and the maximum yield
gould be obtained during September to November. The girth of trees did not
seem to influence the yisld. The horizontal blazes were found to be better than
the vertical ones, while the top-most blazes yislded more gum than those at the
basal region of the trees. Furthermore, fortnightly freshenings gave more
resin than the monthly. However, these experiments were disappointing, as
the yield proved too low for commercial exploitation ( see Table IIT ). More-
ovar, the yield of the resin was very erratio ; some trees did not yield resin at all,
others started well but stopped within a short time ; still others yielded only a
little even after ona year's tapping. Anatomical study of shavings from the
blaze ( wood and bark ) revealed that soon after blazing, formation of tyloses
took place in the vessels of the sapwood olose to cambial region. This inva-
riably happened in the trees which initially started yielding resin fairly well but
stopped altogether later on.

An analysis of the anatomical data indicated that the reactions to wound
{ blazes ) in sal variod from tree to tree. Somo trees seemad to resist tha wound
botter than the others, that is, they do not readily produce tyloses blocking
the veasels adjacent to the wound as quickly as others do. The formation of
tyloses appeared to determine whether the tree was going to be a good yielder
or a bad yislder. However, much intensive research has yet to be done before
one can find out a suitable method of tapping sal.

During the last war when the import of carnauba wax was restricted,
Puntambaker succesded in preparing a substitute wax for carnauba by using
ghellac wax as the base for & mixture of bees wax and sal resin.  This substitute
was found to be satisfactory by the manufscturers of carbon paper who use it.
Puntambaker has also recorded the following data on sal resin :—

Specific gravity at 15°0, = 1-007-1-123
Melting point = 150°-175°C.
Acid value =34
Saponification value = 51:2

Seeds are produced almost every year, but a tendency to have a heavy
seed orop once in threo years or so is also well-known. Sal seeds are some-
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times roasted and eaten, especially at the time of food scarcity, e.g., famine of
1897. However, the seods are not wholesome. It is the cotyledons of the seed
which yisld an oil, known as sal butter, and is used for eooking and lighting.
This butter being white in colour is also sometimes used for adultering ghee.

While talking of seeds, the problom of the survival of sal seedlings and the
regeneration of some sal forests coma to one’s mind. This being & very difficult
problem it has been tacklod from different angles. Soms years ago the Wood
Anatomy Branch carried out some preliminary investigations on its morpho-
logical and anatomical aspects. Some of the main observations of these
investigations are recorded hers,

To start with, the sal seed is actually a 5-winged, 8-8 ovuled fruit, from
which it is not unusual to sce development of more than ons ssedling. Poly-
smbryony also ocoasionally occurs. Although the seed is very feriilo, some
time germinating on the tree, yet its visbility is very short. It seldom ger-
minates two weeks after its collection. The anatomical investigation of the
seed and its growth shows that while the radicle grows fast, the plumules
remain for a long time within the cotyledonary sheath. This difference between
the development of the root and the shoot is maintained for a long period.
Vasoularization of the root is much faster than that of the shoot, while in
hypoootyl, it is extremely slow. Furthor, the structure of the hypocotyl is
characterized mainly by parenchyma cells, often filled with starch deposits.
In the shoot production there is alsn some provision to mset the unfavourable
conditions of growth. Some axillary buds are provided on the axils of the
cotyledons. When the main shoot is damaged or starts withering these axillary
buds coms to the rescus and serve ss shoots.

Some experiments were also carried out on sal seedlings grown in water
culture with trace elements with a viow to finding out whother any of them
would stop the dying back of the shoot, These trace elements were zino,
manganese, copper, cobalt snd boron. Zine and mangansse wore found to
have some beneficial effect on the general growth of the seedling but did not
give any help in the continnous growth of the shoot. On the other hand,
Cobalt had & retarding offect on the general growth. With all these trace
alemonts, the root system was nover more than 10 em. long and thers is a ten-
denoy to produce considerable lateral root-lots. It is true that the plant fod
with trace slements showed & bettor development of vessels than what is found
in natural seedlings. But inspite of all these advantages the soedlings fed with
trace elements nltimately died similar to those which grow under natural forest
condition.

Sal ooours widely in northern and central India in apparently two zones—
one sub-Himalayan region ( 1,200-1,500 m. ) more or less in the north of the
Gangetic plain, and the other on the south of the Ganga. In the northern or
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sub-Himalayan region it has western limit up to Hoshiarpur in the East Punjab
and then extending eastwards through Uttar Pradesh, Bihar, Nepal, West
Bengal, East Pakistan and Assam. [t reaches its north-estern limit up to
Nowgong and north of Balipara in Darrang Division, Assam. Whereas, in the
region south of Ganga, its western limit is Balaghat and spreads southwards to
Andhra, and then eastwards throngh Orissa to South West Bengal and south
eastern part of Bihar. In short it is one of the outstanding trees of the Uttar
Pradesh, Madhya Pradesh, Bihar, Orissa, West Bengal and Assam, besides Nepal.

The distribution of sal in India is of considerable interest because it indieates
the north-western limit of the family Dipterocarpaceae. According to some
authorities sal was growing during the Muhammadan Period at least near about
the city of Lahore. Furthermore, it is believed that heavy pressure on land
for agrioulture has pushed sal distribution towards east throughout the gangetic
plain. It will, therefore, be seen that there has been some radical changes
within the lsst five hundred years or so in the distribution of sal.

Besides, from time immemorial sal bas been a landmark in the flora of
North India. It's glories are connected with the birth and Parinirvan of the
Buddha, Lumbini, Buddha's birth place, which was on the bank of the river
Rohini, had sacred sala-groves called * Mangals-salovana™. 1t is also said that
on the banks of the river Hiranyavati in a sal grove, the Buddha had a bed pre-
pared for himself between two sal trees. Sukraniti while deseribing the flora
of the Himalaysn region and upper gangetic plain, clussifies sal under the third
schedule ocalled Aranyaks. Similarly Charaks olassifies sal a5 & common
Aranyaka spocies. Kautilys in his Arthasastra has put sal among strong timber
yiolding trees of the forest. In Ramayana ( Aranyakands ) it is recorded that
in Panchabati where Ram built an asrama ( hermitage ), the adjacent hills were
covered with sala and other trees. In Ramayana, the description of the “ Asoka-
vanika ", which was Ravan’s pleasure-garden, contained a Sylvan grove with
sala, asoka and other trees.

The quality of sal varies from place to place. This has lad to a belisf in

in quarters that there are at least two types or varistios of sal. Sal from
Nepal, North Bengal and Assam is said to bo better than that from other looa-
lities. Judging from all points of view it can be said that it is not so much a
question of different varioties of trees as the inherent anatomioal struoture of
the sal wood. The faet is that the anatomical strusture of sal wood varies to
n great extent. In this variation the tissues that mostly take part are the
colls and the rays. Under certain conditions of growth these

tissues develop in a4 moderate quantity resulting in the production of & wood
whioch is heavy, strong and medinm-coarse in texturs, While under certain other
conditions development of these tissues may be very high. TIn the latter case
the wood becomes rather light, weak and very coarse in texture. It will,
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therefore; Ia sean that it ia not the genetical varisty so much which is responsi-
ble for the quality of sal as it is the condition under which it grows. Experience
has shown that the localities said to produce bad variety of sal have also pro-
duced the best quality of sal and vice-versa.

While making an intensive study of sal wood, on living trees, Chowdhury
has thrown considerable light on the anatomieal variation in the formation of
its growth rings. He came to the conclusion, after years' of field and laborstory
resaarch, that the so-called growth marks in sal are not annual features. They
may be formed once or twice & year or may not be formed at all for & number of
years. Furthermore, his observations on the relation between the foliar
development and the diameter growth has brought forward some fundamental
information on the growth behavionr of tropical trees, Though foliar develop-
ment in sal starts sometimes in April, the diamster growth in the main bole
starts 1-3 months later, any time from June to August. This is a very impor-
tant obsarvation in eomparison with the trees of the temperate region where
diameter activity usually spreads very quickly in the main trunk, soon after the
cambial awakening in the openming buds. In contradiction to the general
belief that tropical trees grow in diameter throughout the year, cessation of
cambial setivity in sal has been recorded by Chowdhury somefime between
Ootober and middle of November.

Chowdhury’s investigation on the xylem gradient in sal is also of some
interest. He re-classified and re-defined the protoxylem, metaxylem and
govondary xylum in young shoots of sal and came to the conclusion that it is not
80 much the hereditary factors which influence the length and width of these
tissues as those of the rate of extension growth.

Description of the wood

General properties—Sapwood and heartwood usually distinct ; sapwood
when fresh, pale white with a brownish tinge, narrow ; if left unprotected,
often turna to almost black colour due to fangus attack. Heartwood light
brown to brown turning roddish-brown on exposure ; colour distinetion between
aapwood and heartwood may not be always uniform, partionlarly when sapwood
is in the process of conversion into heartwood. This transition zons is some-
times oalled kucha-puccs heartwood and apparently looks like heartwood
in volour. As this is mot true heartwood, this is perishable somewhat like
sapwood. The only way to distinguish this kucha-pucca heartwood from true
heartwood is by Lhe presence of heavy tyloses in heartwood and its absance
in sapwood or kucha-pucca wood. Wood dull ; hard to wery hard ; usually
heavy to very heavy (sp. gr. 0:62-1-00 air-dry ); interlocked-grained, often
showing characteristic ribbon bands ; medium to coarse-textured.

Gross structure—See page 1565.
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Strength—See appondix 1.  Sekhar and Rawat have studied the torsional
properties of sal and recorded torsion and shear values after testing a large
number of sal specimens obtained from different states such as Assam, West
Bengal, Bihar, U.P.

Seasoning—An extremely difficult timbor to season. It dries slowly,
develops small surface eracks and is susceptible to case-hardening stresses,
Even under mild conditions, planks usually develop numerous surface cracks
which may still increase on further drying. Thick seantlings are liable to severe
splitting. Slow seasoning under cover in sheltered locations gives the best
results. Seasoning in log form followed by conversion and open stacking,
may also give better results. Green timber is locally favoured for building
purposes, FExperiments indicated that sal in small section, dries out more
quickly than in logs or large sections. To check case hardening, Rehman and
Jai Kishan has recommended steaming at periodic intervals during kiln season-
ing for as many as 24 hours each time depending upon the intensity of case
hardening and thickness of the material.

Interesting results have been obtained by Rehman regarding seasoning of
sal for fuel purposes. He has given precise information on the rate of drying
and total loss in weight of fuel during storage. Moisture contents of the billets
and split woods were 9969, and 85-8%, respectively. It was found that rate
of drying was faster in split wood than the billets in the first five woeks but
after that both ran parallel. Felled in winter ( November } and after stacking
for 28 woeks, moisture content of the fiel was reduced to 10-129, the total loss
being 40-50%, of the initial weight. Similarly timbers folled in summer had
45-50%, m.e. Total loss of moisture in 56 weeks was found to be 249 of the
original weight of the fuel. Rehman, while carrying out experiments to
indicate seasonal varistions of moisture content of Indian woods, found out
the equilibrium moisture content of sal in the laboratory to be 98%, and 309
R.H., and 95°F, ( 35°C. ) as 20-4 and 5-6, the difference being 14-8%, Based
on this Rehman has made several groups and has elassified aal under (3. ITI,
showing its performance like toon which shows maximum seasonal varintions
in moisture content.

Natural durability—Natural durability of heartwood is very high as it is
not attacked by white ants and fungi for & long time, Gravevard tests at
Dehra Dun showed that timber remains in good condition even after 20 Yyears
in contact with the ground ; life of 16-18 yoars is usual for sal sleopers, Sapwood
is not at all durable and would require treatment before any use. For example,
it is often noticeable that transmission poles, fence posts, and camp pegs are
standing in sifa with all sapwood eaten up. Whatever, littls heartwood ia
there, keeps them still going. Normal durability may also vary depending upon
locality factors. Cases are on record to show that even after 22 vears, sal was
still doing well. Similarly timbers of mature lmuﬂﬂrbaﬂngumdfmzﬁm
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were reported to be strong and durable ( Narayanamurti — Indian For. Bull.,
No. 140 ), Purnshottam and Vidya Bagnr have reported that proper chemical
treatmont of sal poles will not only ensure against destruotion by insects and
fungi but also a life of 2540 years is possible.

It is believed somstimes that sal from hills and north of the Ganga is more
durable than thoss occurring in south of Ganga. The basis for such a dedue-
tion is not known. This much ean, however, be said that the heartwood of
mature trees, irrespoctive of their place of origin, is more durable than the
immature wood from younger trees. The relative durability is often linked up
with the question of kucha-pucca heartwood. It is well known that the
durability of sal is confined to its trus heartwood which is dark brown in colour.
The brownish region between the true sap and dark brown heart is not true
heartwood and cannot, therefore, be durable. This point is often lost sight of
whaen talking of durability of sal.

Many old records ave also available to show the extremely durable nature
of sal. For example, the excavation st *Bulandi Bagh™ near Patna has re-
vealed wooden drains and other structures to be in a fairly good condition aftor
nearly 2,000 years' use. From this, some have been led to conclude that the
people of ancient India had some knowledge regarding preservation of timber.
At present there 13, however, little justification for drawing such a speculative
conelusion. On the other hand there are enough direct evidence that sal timber
can last for thousands of years without much deterioration. Plant remains
excavated by the archaeologist from Pataliputra show, that sal was used for the
wooden palisady made in that city 2,300 years ago. Wooden beams excavated
from the “Manryan Pillard Hall” of the same city indicate other important
uses of sal known to the people of the Budhist Period. Another example of
durability of sal was from Sambalpur, Orissa, where it was embedded in a tank
about a thousand year back and was still found to be allintact. To quote a more
rocont record, the gateway of historic Delhi Fort was found to be mads of sal.
When we examined these ancient woods, one point impressed us most was that
the timber used was not of average quality that wo come across nowadays.
In all cuses the nnstomical struoture of these timbers showed that these were
specially selected because they wore the best quality wood that sal can produce.

Insect and fungus attack—One of the principal defolintors of sal is Lyman-
tric mathure in Assam and North Indis. In Bengal severe defoliation is caused
by Maurilia iconica. Freshly fallod trees are not normally attacked during the
first month but it starts from second month onwards. It has been obsarved that
heavy sttack ocours if logs are stored in the sun. This indicates that some
drying accelerates insect attack ; borer bestles have caused havoo in sal trees
sspecially in Uttar Pradesh and Madhya Pradesh by killing healthy troes.
It is reported that profuse exudation of resin (sal dammar) may sometimes
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ha a symptom of borer attack ( Hoplocerambyr spinicornis ). Both sspwood
and heartwood are attacked by insects. Xylothrips favipes and Xylodectes
ornatus ( Family — Bostrychidae ) usually sttack sapwood. Major damage
to both sapwood and heartwood is done by the borers of the family Ceramby-
cidae ( Hoplocerambyz spinicornis and Acolesthes Bolosericea ). Among other
borers which cause damage to both sap and heartwood belong to Cerambycidae,
Curculionidae, Anthribidae, Enenemidae, Beolytidae, Platypodidae and others.
Sebastian reports that it is subjected to the action of marine boring organisms.
Bark is damaged by insects of the families Termitidae, Arbelidae and Coooidne.,

Bhatia, who studied extensively the borers of sal poles in Orissa and Uttar
Pradesh forests during 194648, found out that the principal bovers causing
damage to sal ballies are: ( 1) powder post beotles or ghoon ( Bostrychidae ),
(2) sap and heart-borers or ambrosia beetles ( Platypodidae and Scolytidae ).
Based on this study he las recommended certain control measures for the pre-
vention of borer attack. [ For dotails see Indian For. Ree. ( Entom. ), 8, 4,
1850 1.

It has been estimated that about 160 spocies of fungi cause damage to sal
trevs and timber. Many types of rot belonging to several genera such as
Fomes, Ganoderma, Lentinus, Lenzites, Polyporus, Polystictus, Trametes, ete.,
have heen roported. During the last war millions of sal poles or ballies were
damaged due to the incidence of fungus attack. The most important of these
were identified as Fomes lividus, F. lignosus, Polystictus steinheilianus, Lentinus
subnudus, Tremates cubensis, Sterenm hirsutum aud Polyporus ostreaformis.

Most of the vommon decays of heartwood of sal used in service oan be
traced to living trees which becoms infected by the fungi during various stages
of growth of the trees, Important fungi which vause unsonndness in sal over
its entire range of distribution in Indis ave Fomes ms‘ryﬂphyﬂi {pﬂp‘tﬂar]y
termed ‘govj’ ) and Hymenochacte rubiginess. Though trees of all age olasss
aro liable to infection, young pole erop is most susceptible. Fire, frost and
suppression working individually or colleotively are the factars which prodis-
poso gal to attack by ‘gauj’ while with K. rubiginesa, fire is the prineipal con-
tributory factor. Both these fungi cause unsoundness in heartwood and
continue to work into sound wood with incressing yvears. The affected treas
continue to grow enclosing the unsound timber within it. The affected trees
exhibit various symptoms by means of which the disease can be identified.
For a detailed pathologival and myvcologioal account of the fungi on sal, readers
are reforred to papers by Bagches and Bakshi.

On econvorsion of the logs of the infected trees, the fangi do not die and may
remain visble for many years, so that more and more of sound timbaer js decayed.
Many of the fungi are known to cause decay of heartwood of zal ( Bagohee ), fow
of which establish de nove in the wood while majority van be traced as a heritage



DIPTEROCARPACRAR 147

from the tres wlhile standing. These fungi fall into two groups depending
on the nature of decay. In the one, lignin is mostly destroyed so that s ‘white
rot! is produced, which may be ‘spongy” or disposed in form of ‘pocksts’ in the
desayed wood as in ‘gauj’. In the other, cellulose is mainly destroyed and a
‘brown rot’ is produced. The latter is more severe than the former. In both,
the affectod timber looses considerably the strength properties and cannot
therefore, be put to any useful purpose. A high percentage of rejection of sal
sleapers for railways is attributed to the docay caused by the wood destroy-
ing fungi.

Preservative treatment—Sapwood is easy to treat with all preservatives.
Heartwood is very refractory to treatment ; side and end penetration is practi-
cally nil. The difficulty faced with the treatment is due to mainly heavy tyloses
formation in the pores or vessels. Sometimes all the pores of heartwood are
completely blocked with tyloses. Young sal poles, due to their straightness
and length, are in great demand for electrical transmission lines and these are
generally suocessfully treated due to the presence of extensive sapwood in the
pole stage. Poles when treated with open tank process show complete pene-
tration but with Lowry Prooess only mottled penetration is obtained. Treat-
ment of poles is easy as compared with rectangular sleepars beeause in o pole
there is always good proportion of sspwood all round for casy treatment.

Working qualities—A difficult timber to saw and work with due to heavy
interlocking of fibres. Less diffioulties are experienced when sawn green than
when dry, While working with machines, picking up of fibres often takes
place and it is diffioult to get a smwoth surface, A medium gauge of saw gives
good result and for machining, cutters should not be ground too fins.

Due to interlocking of fibres, & "ribbon” grain effect is produced which is
very characteristic for sal. This figure is best seen on the face of A quarter
sawn sal board and is the result of spiral reversal that oocurs in this tree every
fow years. The width of alternating bands of light and dark colour may,
howsver, vary to some extent producing beautiful figure. On oloser examina-
tion of these bands, it may be observed that one band is more or less parallel,
and the next one oblique to the axis of the log. The result of this is that split-
ting of wood is extremely difficult — more in the radial than in the tangential
direction.

Supply and uses—Being s gregarious tree that grows over a large ares of
the Indian sub-cantinent, sal forms the largest bulk supply of timber in North
Indis, The timber is used in the form of logs, railway sleepers, beams, poles,
ballies, scantlings nnd off-cuts. Although the exact volume that is available
in the country is not known, yet there is little doubt that the quantity con-
sumed is considersble. During the World War II some estimates were made
as 1o ite availability. At first the out-turn was estimated to be about 8 million
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cubio feet ( 227,000 eu. m. ) from all sources. This later rose up to 10 million
cubic feet (283,000 cu. m. ). The highest quantity of supply was reached in
1944 when 100 million cubic-foot or 2 million tons were obtained. OF this
quantity one-third was formed of sleepers and the rest for other war purposes.

For the second five-year plan it has been estimated that a supply of at
least 10 million sleepers per year will be required for railways, industries and
forest department. On checking it has been found out that a supply up to 12
million sleepers will be forthcoming for these purposes. In this conneotion
the figures supplied by some states are available and given below in a tabla.

Tasir IV.—Availability of sal slespers in some atates

- o Nomber of sloepars
Lome
B.G. M.G. H.G. frommd MG,
North | Himockal Prodesk 30,00 12,000 k5 13000
Dttar Pradesh i o 75,000 2,565,000 1, 10,000 1, 30,000
Eant | West Bengal
(@) Kurseong Division | =smee 29,048 24,800 13,350
( 4) Kalimpong Division - - 7,000 7,000
( e} Julpaiguri Divivion ' 15,000 30,000 -
{4} Boxa Division T 30,0040 20,000 10,000
Azsam
(m) Garo Hill Division . A0 0,000

In addition to above, the outturmn expected from Nepal is about 4 lakhs
sleeper per year.

Besides sleepers, sal is in great demand in the form of ballies and poles.
During the last world war demand for poles rose to a very high piteh. It is
reparted that during the years of war, 2} million poles were annually supplied.
Sal poles after preservative treatment have been found to be suitable for over-
head electric transmission and distribution lines, telegraph and telephone cir-
cuits. For the specification of these poles sal has been olassified under group
ua"' after test hy the Forest Research Instituta. Gmup A II'IE!W.'!.N- those
strong timbers which bhave a modulus of raptures in bending of clear specimens
manging between 850-1050 kg. per 8q. em. On the availability of sal for
transmission poles, some data are availsble and these are given in Table V.

The best supplies of sal are from Uttar Pradesh { Kheri, Bahraich, Gorakh.-
pur, Ramnagar, Haldwani and Dehra Dun Divisions as well as Lansdown,
Gonda and Pilibhit ), from West Bongal ( Kurseong, Kalimpong, Jalpaiguri,
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Buxa Divisions ) from Assam ( Goalpars, Kamrup, Mechpara Estate ) ; Other
important sal yielding sreas are Bihar ( Singhbhum ), Orissa ( Sambalpur,
Angul, Mayurbhanj, Bonai, Bamra, Rairakhol and Keonjhar ). Another rich
source of sal supply is Nepal.

Tanes V.—Availability of sal poles in different states

Quantity

State Sizes of poles available

per annam
Bihar .. | 30’ (© m. ) over all length 8,000
Orissa ... ... | 35" and 36" ( 89 and 91 em. ) girth 27,000

at butt.

Punjab ... ... | 20" (6 m. ) in length 45,000
West Bengal ... | 30’ (9 m. ) in length 3,000

Sal continues to be one of the most coveted, untreated timber for all types
of constructional work where strength and durability are the main criteria.
It has many uses. The most important uses are for sleepers, beams, scantlings,
rafters, floors, piles, bridges, carriage and wagon building, dug-out boats, ladder,
carts, spokes, fallows, hubs of wheal, tool handles, picker arms, tent pegs,
ploughs, dyeing vats, beer and oil casks. Recently Chowdhury has recom-
mended sal to the ship building industry in place of imported douglas fir which
is at present used for shifting boards and feeders for grain loading. Based on
this recommendation & large quantity of sal will be required annually for this
single industry alone. Sal is very good for fuel, The calorifie value of the
wood is ; Sapwood — 5,005 ealories, 0,173 B.T.U.: heartwood — 5,433 calories,
9,779 B.T.U. However, some poople do not like it because of the sparks that
it sometimes gives due to the presence of gum ducts.

Sal bark onoe formed a useful vegetable tanning material along with leaves,
twigs and branches. The bark from old trees is not as rich in tannin as of the
younger trees. This is due to the fact that in old bark there is considerable
periderm tissue deficient in tannin. The tannin content is given here —
(@) bark, 9:29 tanmin; (&) old leaves, 7-09, tannin; (¢) young lesves,
20-0%, tannin ; twigs and leaves, 22-0%, ; powder dust, 12-0%, tannin.

After extraction of tannin, the by-product has been found to yield 45%
cellulose. The length of these fibres vary from 1-0 mm.-1-55 mm. and might
be used for making wrapping paper and boards,

As & fuel, sal bark is also used in many localities where it is available in
considerable quantities. The output of the bark is considered to be from 139
to 349, of the log. In small logs of about 3045 cm. in girth, the bark is 389,
whereas in larger logs of about 2.7-3 m. in girth, it is about 13%,.
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Some preliminary experiments oconducted by Narayanamurti and Das
indicated that thers is a possibility of utilizing sal bark in admixture with saw-
dust and resin for the production of boards. Narayanamurti and Harcharan
Singh have tried sal bark as fillers in phenolio plastics at 150°C. or 200°C. to
replace wood flour with good result. The same authors have tried making
building boards from tanniniferous sal bark wastes. It has also been reported
that not only boards of good strength can be obtained from sal bark but the
strength properties ean be improved by addition of saw-dust, They have also
recorded interesting data on different aspecta of analysis of sal bark with the
object of producing boards of suitable properties ( details in Composite Wood
2, 3, 1955 ). TFurther Narayanamurti and George have made some studies on
the production of boards and plastics from fungus infected saw-dust.  Sal wood
used in their study was attacked by Hevagonia sulcata and Trametes cubensis.
The moulded products obtained from such wood were found to have desirable
strength and water resistance propertiss. They have also given data regard-
ing chemical composition of fungus attacked sal wood.

From the many uses of sal given above one may be led to think that these
wonderful qualities of sal tree and its produots have been brought to light
entirely by modern science. But this is not the case. Old liternture of sncient
India repeatedly mention sal wood and its wonderful qualities. Brhatsambita
deolares sal wood as auspicious (subha ) and recommends its use for beds,
seats, ote. ; Yubtikalpataru giving the timbers to be used for the construotion
of different types of thrones recommends sal for hamea-simhasana. Again,
Kabikankan candi mentions sal as one of the most suitable timbers for the
construction of ships in ancient Bengal along with teak ( Tectona grandis ),
gamari ( Gmelina arborea ) and Lathal ( Artocarpus integrifolia ). There are
many other such references in literature.

Recently some direct evidences on the uses of sal in olden times have come
to light as a result of anatomical investigation carried out on the plant remains
exacvated from the sites of ancient civilization by archaeologists, It is now
known that about 2,000 years ago, sal wood was used in the performance of
yagna in connection with the horse-sacrifico ceremony ( Ashwamedh ) at a place,
called Jagatgram near Kalsi, 32 miles from Dehrs Dun. Incidently, this is
the earliest record of horse-sacrifice ceremony in India. Again, sal charcoal
was recovered from the exoavation at Ahichohatra, capital of North Panchalas,
The site ia known to be about 1,000 years old. The other uses of sal timber

and the light they throw on the knowledge and oxperience of people of ancient
Indis, have boen dealt with under natural durability, ete.

B. S. sericeiflora Fischer ot Hutch. 8yn. 8. floribunda Kurz, 8. gratissima
of Foxw, in part—kabanthangyin, Faban-ywetthe, thingan-byu, thingan-wa
(Burm. ). In Malaya Peninsula it is included under the meranti Pa’ang
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group of Shorea and locally callod merandi jerit. In Burma, it is & large tree
up to 30 m. high and 2 m. in girth with a clear oylindrical bole of about 14 m.
Bark dark grey to brown, rather rough with longitudinal furrows. In Malaya
& dammar of brown to yellow in colour, is obtained from this tree.

It grows in the evergreen forests of Tenasserim, Lower Burma, Thailand
and Malaya, especially Langkawi Island where it is & common tree in the hill
Area.

Description of the wood

General propertizss—Sapwood fairly distinet, white or grey to light yellow,
turning sometimes to & brownish-grey shade, about 5 to 7-5 em. Hoartwood
yellowish-brown with pinkish tinge at places turning to a desper shade of brown
or pink colour ; slightly resinous ; somewhat Iustrous ; hard, moderataly heavy
to heavy (sp. gr. 0-73-0:79 air-dry ), usually interlooked-grained ; medium-
oparse and even-textured.

Gross structure—Soe page 155.

Strength—Not yot tested, Desch gives average weight 57 Ib, (55-2-
61-5 Ib. ) per cu. ft. at 159, moisture content. The Malayan species appoars
to be harder and heavier than Lhanpuuimmwalmvnammimd.

ing—Accarding to Desch, the board would require careful drying
to avoid cupping and warping.

Natural durability—It is evident from the local name that it is a durable
timber. Inthe Bassein district of Burma, it is considered equal to that of Hopes
odorata. In Malaya where this timber is also available, Desch vonsiders it
probably more durable thun the timbers of meranti pa'ang group tested there,
ie., S. bractéolata and 8. hypochra. Further, he says that from the point of
view of density, S. suriceiflora has similarity with the lighter forms of balau
timbers which belong to medium to heavy, durable, constructional timbers of
the Peninsula. Moreover, he observes that timbers of meranti pa‘ang group,
including 8. sericeiflora, are likely to be resistant to marine borers due to high
silica content.

Insect and fungus attack—None of the specimens in the Forest Research
Institute, Delra Dun, collection has so far been attacked either by fungus or
insect. Desch reports the same experience in the Kepong wood collection
( Malaya ) and remarks that the timbers of the meranti pa‘ang group ( including
8. sericeiflora ) would appear to be leas liable to borer sttack than other groups
of Shorea. Aoccording to him, after felling ‘pin-hole” borers attack sapwood
readily. It is also not entirely free from the formation of “spongy heart” and
in the oase of old trees, the centre may oceasionally be hoilow. Sapwood is

to be susceptible to blue stain unless proper ventilation is provided
at the time of drying ( Desch }.
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Preservative treatment—Not tested so far bot Desch reports that “im-
pregnation of timbers in the ‘meranti pa'ang’ group involves the use of drastic
scheduls to securs even small absorptions of preservatives”. This indicates
that treatment of S. sericeiflora with preservatives may give some difficulty.

Working qualities—Acotual information based on trials is not available.
Acocording to Desch it would appear to give trouble in sawing and might produce
woolly surface on planing. The sawing difficulty is traceable to abundant
gilica deposits in ray cells and this might be overcome by using either best
quality steel saws or with widely spaced teeth and thicker gauge. It is reported
that this sawing difficulty can actually be solved if the teeth of the saws are
tipped with tungsten earbide. However, the specimens cut and planed for
the Dehra Dun collection indicate & fairly smooth surface though there may be
some ‘ picking up’ in quarter-sawn pieces.

Supply and uses—A limited supply is availuble from Burma. The timber
is of local value. Though somewhat harder and heavier than Shorea assamica
with which it has also some similarity in structure, it can be wsed for most
purposes for whioh 8. assamica is used. The Malayan species, which is harder
and heavier, is reported by Symington to be used for the construction of *“ tong-
kangs, an oceau going, Chinese sailing ship".

9. S. talura Roxb. Syn. 8. laccifera Hoyne, S. floribunda Wall. ex Kurz,
S. cochinchinensis Pierre, Vatica laccifera Wight—Lac tree of South India.
Jala (Coorg), jal, jalada, jalaranda, jalsrimaran, jali, jhallmars ( Kan. )
jhallanda (Mysore ), kungili, kungiliam, pinna-marom, talari, talura ( Tam. ),
jalari ( Tel. ). In Malaya called temak. A moderate-sized to large tree up to
27 m. high, and 2-4 to S m. in girth. Bark light-groy, fleshy, smooth or narrowly
fissured, about 20 mm. thick.

Trees yiold a resin ( dammar ) whioh is not of any importance. However,
the trees are of great value as a good host of lae inseot in South India. The
troes yield a moderately good lne erop when inocoulated with Deverbettakusum
o insect ( Laccifer lacca ) in munsoon season.

In Indis, it grows only in the moist deciduous or evergreen forests of the
west coast, Kanara forests in the Bombay State, Coorg, Madras, Malabar and
Mysore, up to 800 m. elevation. It is not typically gregarious but usually ooours
in patches in damp valleys, near stroams and hill slopes. Soms of its impor-
k) intes are Dalbergia latifolia, Mangifera indica, Mimusops sp., Phoenizx

: s marsupium, P. santalinus, and terminaliss, In Madras State it'-
in Pikkilikone valley, Tummalabilu, Seshachellam hills, South Cuddas-

pah. In North Salem it ocours in small patohes and is scattered in the Hosur
but ot some places there may lmntaudm}*togmwgmgnﬁuulg.

These patohes rarely exceed 200 hectares in extent, The most important of
thess is to be found in the Thali, Javalagiri, Tholavubetta reserves as wsll a8
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in Aiyur, Denkani Kols, Pane, Hulibanda and other reserves. The trees
here are usually stunted and the boles are budly shaped. In Jalakons plateau
it is scanty, grows with Eugenia alternifolia. These trees are rather stunted
and erooked in shape.

It is now reported that this SBouth Indian species grows also in Burma,
Indo-China and the Malaya and Thailand. The Burmese species S. floribunds
Wall. ex Kurz, 8. cochinchinensis Pierre of Indo-China and the Malayan species
8. talura are all considered by Symington as same or a form of South Indian
S. talurg. In Thailand, it sometimes grows with teak in dry mixed forests.
In Malay Peninsula it is said to be gregarious in certain parts or ocour as a more
common tree of ‘Schima-bamboo’ forest, Here the trees are small to large
with amall buttress but in exposed conditions the bole becomes badly shaped.
Sometimes it is also cultivated.

Recently Rao has worked out the embryology of 8. talura for the first time.

Unlike sal, its seeds retain viability throughout the fruiting season.
Description of the wood

General properties—Sapwood light yellow to yellowish-brown or grey.
Heartwood light yellow-brown, turning to reddish-brown or dull red on ex-
posure ; hard ; moderately heavy to heavy ( sp. gr. 0-73-0-79 air-dry ) ; straight
to interlocked-grained ; even and medium coarse-textured.

Gross structure—See page 155.

Strength—A moderately strong timber. Peamson and Brown quoting
Kann give the following strength figures :—

|
TEASSVERSE STEENGTH IN¥ LB, PER 8Q. INCH
Crushing parallel
| to grain in 1b.
Broaking strength Modulus of elasticity or per 8q. inch
| young's modulus |
11,400 I 1,590,000 | 8,065

Seasoning—It is not a refractory timber and should season without much
difficulty. Aoccording to the tests carried out in Malaya of some timbers of
meranti pa'ang group which includes 8. talura, it is indicated that radial tan-
gential shrinkage would be over 49 and 89%, respectively from green to oven-
dry condition of such timbers. Morcover, to prevent cupping and warping,
board thicknessas require cars in drying { Desch ).

Natural durability—Not durable. Graveyard test at Dehra Dun, showed
that it laste for 55-82 mounths. It is reported to be durable when used for

mining purposes.
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Inszect attack—Beetle attack following fire has killed a large number of trees
in North Coimbatore.

Preservative treatment—Heartwood very refractory to treatment ; side
and end penctration practically nil.

Working qualitiess—Somewhat diffioult to saw ; on planing works to s hard,
smooth surface. Experience of sawyers of Malaya indicates difficulty in saw-
ing due to high silica content in these timbers and the sawn surfaces may show
woolliness,

Supply and uses—Due to scattered trees, supplies are small but modsrate
supplies may be obtained from Madras. It is locally used in constructional
work such as beams, trusses, struts for trusses, bridges, pentoons, piles ; also
used for cart shafts, ploughs, canoes, bost building, wells, tool handles, rough
furniture and sleepers. Troup reports its use for ‘“timbering™ in Kolar Gold
Fields. It is excellent for fuel. The valorific value of the wood is - Sapwood —
5,247 calories, 0,445 B.t.u. ; heartwood — 5,610 calories, 10,100 B,

10. S. tumbuggaia Roxb. Syn. Fatica tumbuggaia W, & A.—tembagam,
tampakam, thambagum, vanbogar ( Mal. ), cangu, congo, karunthumbi, karuppu-
damar, tombagum, tambugai ( Tam. ), googgilapa-karra, jalori, Mﬂdﬁ-ﬂm,
tamba, thamba ( Tel. ). A medium-sized tree with & clear bole of about §-7 m.
in length and about 1 m. in girth. According to Troup, larger tress of about
18 m. in height and about 2 m. in girth have mostly been cut and such tress are
therefore, now rare. Bark dark, thick, rough with longitudinal fissures -
sembling sal to & great extent. The tree yiolds a dammar whioh is locally
used sometimes in place of pitch and also as an incenss
used in medivine as external stimulant.

Tt grows ouly in Madras State and distribution is also limited in certain
arcas such as in the Seshachellam and Palkonda hills ( Cuddapah and North
Arcot Districts ), up to $00 m. elovation. Though not exaotly grogarious, the
tree sometimes ocours plentifully in small to large putches and in this
as well as in general appearance resemble Shorea robusia of North Indis. Tis
important associntes are Plerocarpus santalinus, P. marsupium, Anogeissus
latifolia, Chloroxylon swictenia, Terminalia tomentosa, Dalbergia latifolia and
hers. According to Cox, Conservator of Forests, 8. tumdnggaia in the past
was more widely spread than st present.  Ho further obsorved that it is eapable
of growing to a very large size up to 4 m. in girth or 20 as indicated by the older
stumps but at present trees of even 13 m. girth is rather rare. Usually trecs
from 1-1:5 m. in girth are now commonly diatritrumdomuwidaimh
Seshachellam and Palkonds forest, Cuddapah Distriot, Madras, '
Description of the wood

General properties—Sapwood lighter in colour than the heartwood, often
light grey-brown, sometimes with pale yellow east; heartwood brown to

Besin is sometimes
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reddish-brown and quickly turning dark brown or red on exposure ; rather dull ;
very hard ; very heavy (sp. gr, 0:97-1:08 air-dry ) ; somewhat straight to
intorlocked-grained, occasionally showing ribbon-like bands ; medium to nearly
fine-textured ; rather close and even-grained.

Gross structure—Seo below .

Strength—Not tested yet. As quoted by Gamble, Baker gives P = 902
to 896, and Skinner, P = 980, indicating that it is & hard and strong timber.

Seasoning—According to Pearson and Brown, it is difficult to season and
is liablo to warp and crack.

Natural durability—Not tested. It is, however, reported to be a durable
timber and so there is & demand for it in Cuddapah District, Madras. Troup
says that it stands well under water and, therefore, there is a demand for its
nse in well-linings,

Insect attack—Pearson and Brown record that it is immune to insect attack.
Very old specimens in the Dehra Dun collection also do not show any attack
with the exception of one specimen in which ease the sapwood is badly attacked
by borers. It has, however, been recorded by the Forest Entomologist that the
trees aro attacked by borers, probably by Hoplocerambyx spinicornis of Ceram-

Working qualities—Easier to saw in dry than in green condition. It
works well and can be brought to s smooth finish with a little care. Heavily
interlocked-grained specimens will offer difficulty in planing.

Supply and uses—The supply is limited. Tt will be mather easy to get
this wood in small dimensions. In South India it is liked very much for house-
building especially for posts, beams, rafters, door and window frames and
planking ; locally also used for plough-handles. It may be worthwhile to try
this for turnery work.

Gross structure of the wood

( Shorea argentia, 8. assamice, 8. buchanans, S. farinoss, 8. gratissima,
8. oblusa, 8. robusta, S. sericsiflova, 8. talura, 8. tumbuggaia )

[ Pl. 20, 118-120; Pl. 21, 121-124; PL 22, 127-132; Pl 23, 133 ]

All are diffuse-porons woods but on rare occasions s tendemcy may be
noticed for semi-ring-porousness ( 8. argenten, 8. assamica, 8. farinosa and 8.
gratissima ). Growth rings usually absent or indistinotly marked, 2-6 rings
per om. ; occasionally bands of comparatively thick-walled flattened fibres with
soanty pores (8. assamica, S. talurs, S. tumbuggaia ) give the impression of
growth rings ; other anatomical structures which also give the impression of
growth marks are ( 1) fine concentric, soft tissue or parenchyma bands with
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with radially fattened fibres in the neighbourhood ( 8. argentea, S. farinosa,
8. robusta ) and (2) oceasional thiok concentric bands of gum ducts (8.
buchanani, 8. robusta, 8. tumbuggaia and others ) ; their oocurrence and dis-
tribution are, however, too eérratio to be regarded as trne growth rings. Pores
moderately large and fairly distinet to the sye ( 8. assamica, 8. buchanani, 8.
gratissima, S. robusta, 8. sericeiflora ) to small and not visible to the aye (8.
argentea, 8. talura, 8. tumbuggaia ) ; moderately fow (5-10 per mm?) as in
8. argeniea, 8. assamica, 8. farinosa, 8. gratissima, 8. robusta and 8. talura to
sometimes fow ( 2-5 per mm.? ) in 8. buchanani, S. farinosa and 8. sericeiflora ;
occasionally may be also moderately numerons ( 10-20 per mm.? ) in 8. robusta
and §. tumbuggaia ; distribution of the poresa more or less uniform, majority
solitary in 8. argentea, 8. buchanani, 8. farinosa, 8. gratissima and 8. talura
or in radial or partly oblique pairs, sometimes alinged in somewhat oblique
or diagonal lines forming inconspicuous ‘zig-zag’ pattern us in 8. assamics,
8. farinasa and §. sericeifora but less froquently aligned in tangential lines or
rows (8. farinasa, 8. sericeiflora, 8. tumbuggnia ) ; in shape majority roundish
to somewhat oval in certain species ; tyloses usually seanty in soft and lighter
shoreas like 8. argentea, 8. assamica, 8. buchanani, 8. Jarinosa, 8. gratissima
and 8, sericeiflors to abundant, and almost complotely fill up the pore cavity
in 8. obtusa, S. robusta and S. tumbuggata ; vessel lines very conspicuous in 8.
assamica and occasionally also in 8. argentea. 8. farinoss, S. gratissima and
8. robusta ; frequently inconspicuous in 8, faure and 5. tumbuggaia. Soft
tissues rather scanty to fairly abundant, just visible to indistinot to the eye ;
( 1) often presemt round the pores forming s narrow sheath { 8. argentea, 8.
assamica, S. robusta, 8. sericeiflora ) round in pores Or pore groups ; ( 2 ) some-
times aliform or ‘eyvlet’, ocoasionally extending sideways and joining similar
extension from other pores ( 8. assamica, 8. farinosa, 8. gratissima, 8. sericeiflora
and 8. fumbuggaia ) ; (3 ) diffuse to fine short tangential lines, very scanty to
fairly abundant, visible only under lans ( 8. robusta, 8. talura, 8. tumbuggaia ) ;
( 4 ) oceasionally irregularly spaced, concentric lines of soft tissue simulating
growth marks often present in 8. argentea, 8. farinasa and 8, robusta ; ( 5 ) con-
tinuous or broken bands of sfot tissus embedding gum canals usually present
in all ; usually narrow but sometimes fairly broad and prominent to the eye.
In sal, which has wide distribution in North India, remarkahle variation in soft
tissue 15 mat with from mnt._'f to abum:ln.nt. and also in the osoirrence and
distribution of differont types. This along with the size and frequency of pores
and rays is responsible in bringing about variation in their physical properties,
Rays fine to moderately broad, barely visible to distinet to the ey, spaced apart
to fairly closely spaced on the end surface ; indistinet to distinet on the tan-
gential surface as brown, spindle shaped mass, sometimes moderately numerous -
ray flecks often conspicuous on the rdial surface. Gum ducts vertical, usually
smaller than the pores, just visible to distinet to the eye, often present in short
or long tangentisl bands on the end surface, very irregularly spaced ; white
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gummy deposits often fill up the eavity of the ducts which make them visible
on all the surfaces of the wood ; gum duets may be in one or more rows. Ripple
marks normally absent bub occasionally s tendency townrds storied arrangement
may be noticeabls locally as in . asagmica and 8. robusia.

Material—
8. argentea — 6679 Burma ( 0-74 ), 7152 Burma ( 0-93 ).

S. assamica — 33690 Makum, Assam (0-51), 4411 (0-57), 4698
Dibrugarh, Assam (0-50 ), 5174 Lakhimpur, Assam ( (-57 ), 5661
Lakhimpur, Assam ( 0-64 ), 5847 Assam ( 0-52 ), 5982 Pegu, Burma
(0-68), 6512 Burma (0-61), 7240 Lakhimpur, Assam (0-58),
7513 Lakhimpur, Assam (049 ), 7604 Lakhimpur, Assam ( 0-51 ).

S, buchanani — 6673 Burma ( 0-74 ).

8. farinosa — 66068 Burma ( 0-57 ), 69123 Burma ( 0-85 ), 6914 Burma
(0-48), 8015 Burma ( 0-68 ).

8. gratissimo — 6684 Burma (0.70), 6916 Burma (0-66), 6917
Burma ( 0-70 ), 7139 Burma (0-74 ).

8. obtusa — 283 Burma (0-94), 555 Burma (0-87 ), 556 Burma
(0:91), 6847 Burma (0:809 ), 6851 Burma ( 1-12), 6927 Burma
(1-10), T135 Burmn ( 0-84 ).

5. robuata — 204 Garhwal, U.P. (0-85), 388 Oudh, UP. (0-73),
497 Darjecling (0-83), 635 E. Duars, Bengal (0-82), 702 Dar-
jeeling ( 0-88 ), 873 Kumaon, U.P. (0-96 ), 1235 Andhra (0-75 ),
2322 Darjecling (0-8 ), 2900 Garhwal ( 0-88 ), 3137 Buxa, Bengal
(1:00), 3138 Buxa, Bengal (0-03), 3385 Rangpore, E. Bengal
(0:89), 3434 Palamow ( damaged ), 3440 Palamow (0-75 ), 3478
Singhbhum, Bihar (0-69 ), 3516 Khurda Forest, Orissa (0-72),
3556 Khurda Forest, Orissa ( 0-68 ), 3624 Darjeeling ( 0-93 ), 3625
Darjeeling terai (0-71), 4000 Andhra (0-73), 7260 Nowgong,
Assam (0-85), 7266 Kurseong, Bengal (0-94), 7271 Jalpaiguri,
Bengal (0-92), 7280 Goalpara, Assam (0-93), 7334 Darrang,
Assam (0-87), 7450 Sylhot (0-84), 7456 Sylhet (0-85), 7475
Rajabhatkhawa, Bengal (0:89), 7548 Kamrup, Assam (0-72),
75677 Kamrup, Assam ( 0-88 ), 7686 Hoshiarpur, Punjab (0-83 ),
7687 Hoshiarpur, Punjab ( 0-85 ), 7680 Mauharpur, Bihar ( 0-84 ),
7690 Mauharpur, Bihar (0-85 ), 7601 Mauharpur, Bihar ( 0:83 ),
7692 Nahan State, HLP. (086 ), 7603 Nahan State, HLP. ( 0-84 ),
7694 Nahan State, HP. (0-81 ), 7734 Puri, Orissa (1-00), 7740
Ballignda, Orissa (0-82), 7741 Balliguda, Orissa ( 0-87), 7742
Balliguda, Orissa ( 0-85 ), 7743 Balliguda, Orissa (0-88), 7752 8.
Bastar, Jagdalpur (0-01), 7764 N. Bastar, Jagdalpur (0+82),
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7756 Sambalpur, Orissa ( 0-94 ), 7835 Patna, Orissa (0-89), 7933
Porahat, Bihar ( 0-79 ), 7934 Porahat, Biliar ( 0-91 ), 7935 Porahat,
Bilar (0:85), 7936 Porahat, Bihar ( 0-88 ), 7037 Porahat, Bihar
(0-84).

8. sericeiflorn — 6755 Burma (0-78 ), 6918 Burma ( 0-73 ), 6910 Burma
Iﬂ"qn }b

S. talura — 3805 Cuddapah (0-73), 6185 Salem, Madras (0:75),
8211 Qotacamund, Madras ( 0-79 b

8. tumbuggnia — 1062 Cuddapah (0.98), 1078 N. Arcot (1-08),
3894 Cuddapah (1:09), 5496 E. Cuddapah, Madras (0-99 ), 5497
E. Cuddapah, Madras (1-01 ), 8075 E. Coddapah, Madras ( 0-99 ),
6869 Madras ( 0-97 ).

9. VATERIA L.

Vateria at present is a small genus and includes only three well-defined
species. These are large trees and are confined to only Indian region. Two of
these namely V. indica L. and V. microcarpa Gupta grow in the southern and
western part of India and the third one (V. acuminata Hayne) in Ceylon.
Unfortunately this genus has not so far received any serious attention from
botanists with the result that thero is considerable confusion with its systematio
position vis-i-vis other genera of the family., For example, the monotypie
genus Vateriopsis, endemio in Seychelles Island, is considered by some to be
gimilar to the Indian Vaterias or their derivatives. Further, the status of two
other genera Stemonoporus Thw. and Monoporandra Thw., both endemie in
Ceylon, with that of Vateria is most confusing. At present Monoporandra Thw,,
does not seem to have any generic status because it has been included by some
workers under Vateria. A= regarda Stemonoporus Thw., it is still recognized by
some as a distinet genus but whether it will be able to maintain ite status as
such is doubtful. Already systematists, other than Symington had placed
Stemonoporus along with Vateria. When the position of Vateriopsis, Maono-
porandra, and Stemonoporus is olarified vis-i-vis viterias, the exaot number of
the species inclnded under the latter genus will then be definitely known.

The trees of this genus are important from the point of view of timber,
oils, and resins. V. acuminata Hayne, & tall tree of Ceylon produces one of the
best dammars known as Aal-dummala. This resin is of beautiful, clear, yellow-
ish ecolour and is suitable for fine vamishes. The fruit of thia tree is saten.
The use of bark is also prevalent in the preparation of jaggery in which it arrests
its fermentation to “toddy". In Ceylon the timbers have had great demand
in the past for tea-boxes. The two Indian gpecies have very similar timbers

which can not be distinguished for practical purposes,
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1. V. indica L. 8yn. V. malabarica Blumo—vellapine. Bilidupa, veltha-
paini ( Coorg ), dhupa, dhupada, gugle, illupathla, maddi dhupa, munda dhupa,
paimi ( Kan. ), paini mara, poyani, perum piney, vella kondrikam ( Mal. ),
ajokarna (Sans. ), dhup maram, bondricam, piney maram, vallay kungiliam,
vellei bundrikem ( Tam. ), dhupada, telladamaru ( Tel. ) ; also known as Indian
copal tree, piney varnish tree, pinkey varnish tree, whito dammar tree and
white dhup or Malabar white pine. A large handsome evergreen tree up to
30 m. in height with a elean eylindrical bole of about 15 m. in length and about
37 m. to 4-6 m, in girth. Bark smooth, whitish to grey, sometimes blotched
with green and white. Bark is bitter and acrid. It has many uses in Ayur-
vedic medicine. [t is said to cure cough, anaemia, ear diseases, urinary troubles,
uleers, wounds and skin eruptions ; also reported to be effective in dysentery,
leprosy and itehes. Tannin is obtained from the fruit rind (about 259 ),
while kernel of seed yields fat called as vateria fat, Malabar tallow or piney
tallow. Its various uses are for candle making, soap making and sizing cotton
yarn ; also used for medicinal purpeses for local application in ehronie rheu-
matism and other painful affections. [ts misuse is as an adulterant of ghee.

The tree yields an important oleoresin for which trees are tapped in two
ways. In one case, the tress are wounded by making an incision in the trunk
at the beginning of the dry season. The flow starts within three or four days
and continues for about two or three months. In the other case, fire is lighted
at the foot of the tree with the result that bark cracks with the heat and the
flow of resin starts. Though by this method more yield can be obtained but
very often trees are killed in the process. This oleoresin, which is a valuable
minor forest product, is used as an incense and also in paints and varnishes
(for carriages and furniture ). It varies in colour from white to yellow to
bright orange, light green or dark coloured. When this is distilled, a high
percentage of essential oil is obtained. The resin forms a good ointment and
when mixed with coconut oil, makes sn excellent copal-like varnish. Fine
shavings of this resin are given as o medigine for diarrhoea.

It is mainly distributed in the evergreen forests of Western Ghats up to
1,200 m., also from North Kanara to Travancore and Malabar. Usually common
in the forests of lower hills up to 750 m. and also frequently planted as an avenue
tree ( with white fragrant flowers ) in Mysore, Bombay, Malabar and Travancore.

Description of the wood—See page 16l

z. V. macrocarpa OGupta—vellapine. Vellupayens, vellappina ( Mal. ).
A small tree of about 7-5 m. or more with 4-5 m, olean bole and diameter at
breast height about 1-2 m. It is similar to V. indica Linn. and can only be
distinguished from it by large flowers, smaller triangular sepals and larger
fruits. First colleoted by M. A. Latham, Conservator of Forests, Madras in
1926 and identified as & distinet species by B. L. Gupta,
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It grows in SBouth India in the forests of Muthu Kulam, Bolampatty range,
Palghat division, Mysore.
Description of the wood—See below.

Description of the wood
( Vateria indica and V. macrocarpa )
[ Pl 23, 134-136 ]

General properties—Sapwood usually white or creamy in colour but
sometimes dirty grey ; heartwood whitish-grey or light yellowish-buff turning
brownish or pinkish-buff on exposure ; wood with resinous smell when fresh ;
soft to moderately hard ; moderately heavy (sp. gr. 0-53-0-68 air-dry ), often
interlocked-grained in narrow bands; medium coarse anil even-textured :
somewhat luostrous when firstly cut with conspicuous ray-fleck on the radial
surface.

Gross structure—A diffuse-porous wood. Growth rings indistinet. Pores
moderately large to small, sometimes hardly visible to the eye, moderately fow
to numerous ( 5-25 per mm.* ), evenly distributed, solitary or in pairs or some-
times in olusters of 2-5 and often forming irregularly arranged oblique groups
in V. macrocarpa ; round to oval, mostly apen, occasionally filled with gum,
tyloses partially fill up the pores; vessel lines somewhat conspicuous. Soft
tissues ( including tracheids ) inconspicuous to the eye, but visible only under
lens round the pores or pore groups ; also faintly noticeable round the gum
ducts a8 & thin layer. Rays visible to the eye, rather widely spaced, often
hrownish in colour, and show silver grain effect on the radial surface. Gum
ducts minute, usually attracts attention as white specks to the naked ave,
distinotly visible with a lens, uniformly scattered, mostly single, rarely in

tangential rows ; white gummy deposits often fill up the cavity of the duots
both in the end and longitudinal surfaces.

Strength—Chelvarajan has found out recently the nail holding power of
V. indica is given below :—

AVEBAGE LOAD BEQUIRED IN LB. TO PULL

1 of nail from ' 14" of nail from

Side grain | End grain Side grain End grain

104 115 117 124

For the rest of the test figures, ploase see appendix 1.
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Seasoning—Usually seasons fairly well but in green condition it is liable
to grow blue-stain and mould. Therefore, green conversion and quick drying
is very necessary. Quick surfice drying in vertical stacks, followed by hori-
zontal stacking under shade with a good circulation of air is recommended.
Onoe dried the wood behaves steadily, The wood develops a certain amount
of cupping and warping, hence careful stacking is necessary. Kiln seasoning
should bo done with some care as there is & considerable difference betwoen the
rate of drying of wood from the outer and the inner portions of alog. Accord-
ing to L8.L, Specifications it is least refractory (©C” category ) in air seasoning.

Natural durability—1It is not u durahle timber and preferably should not be
used in exposed conditions without treatment. V. indica has been found to
last for 23-28 months in contact with the ground.

Insect and fungus attack—Logs and converted timber are liable to be
attacked by a fow species of the families Anobiidae ( dry wood borer ), Bostry-
chidae ( powder-post beetles ), Brenthidae, Cerambyvidae and Lyctidae ( powder-
post heetles ) of the order Coleoptera. 1 ik easily susceptible to discolouration
and decay.

Preservative treatment—The heartwood is very refractory to treatment ;
side and end penetration is practically nil. For plywood and busttens the fol-
lowing treatment should be given :—

(@) For plywood the veneers shall be treated with 1-26% hot solution
(200° to 212°F., or 93° to 100°C. ) of boric acid or 1:99, of hot solution of
borax for 10—40 minutes based on species and thickness of veneers. These
should then be dried and moisture content brought to about 109%; before bond-
ing.

(&) For battens treatment recommended is & 69, zino chloride, borie
aoid or borax solution for two hours in & hot solution st about 140°F. followed
by immersion in cold solution for one hour.

Working qualities—The wood is easily worked and saws and finishes to a
smooth surface. It takes good polish also. Due to interlocked fibres, hand
finishing sometimes may be necessary. It requires no boiling or steaming
treatment and can be peeled green. In this method veneers become woolly
and coarse. Better veneers are obtained if a boiling treatment in water st about
170°F. for a period of about I2 minutes per em. of diameter of log is given.
The outting edge of the knife should be kept low on account of the woolly nature
of the wood. The veneers season easily without much degrade and also take
glue woll. Ramamritham and Narasimhan have studied V. indica as regards
its suitability for aireraft quality plywood. Using both core and fsce veneers
of vellapiney, they found the plywood poor in resistance to water and bending
qualities. Morvover, it was excessively knotty. The wood is not suitable for
ornamental work due to uninteresting colonr and texture.
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Supply and uses—The supply is available only from the south and west
coast of India. It is most common in south-west of Madras, Coorg and Tra-
vancore-Uochin ( Kerala ) wherefrom large supplies are available. The
quantity available from west coast of Bombay is small.

It is & well known wood of South Indis and is much used for tea-hoxes,
packing cases, voffins, planking, interior fittings of buildings, floorings, ceilings,
eordite cases, ammunition boxes, and temporary construction. It is also sold
in Bombay market as “Malabar white pine” similar to imported “deal”
woods, Recently it has come into prominence in the plywood industry of the
south. Durable plywood suitable for trunk making, opium cases, painted
oeilings, partitions and such other works can be made. It has heen tested for
tea-chest and found suitable being free from offensive smell, The wood has
been tested for match industry and has been found useful. It is a very good
wood for oars used for sea going vessols.

Material—
V. indica — 747 8. Kanara { 0-63 ), 1187 5. Kanara (0-60), 4586
Travancore (0:62), 5855 5. Kanara (0:61), 5920 5. Kananra
(053 ), 6335 S. Mangalore { 068 ). '

V. macrocarpa — 8727 Palghat, Madras (0-64), 7058 Bolampatty
Range, Madras ( 0-61 ).

10. VATICA L.

Vatica is a large genus and includes at present about 87 species, wsually
small to moderate-sized resinous trees, oceasionally shrubs. Large trees np to
49 m. height and 97 om. diameter have also been tecorded in cortain areas.
It is widely distributed, the western limit being Western Ghats, South India
and Ceylon. After passing through Assam, Burma, Indo-China, Thailand,
Malay Peninsula, Sumatra, Borneo, it reaches its eastern limit in New Guinea.
The largest number of species are, howover, found to occur in Bomeo (85)
and Malayo (29 ) In its northernmost limit of distribution, only one species
is reported tugmwhlﬂainminﬂhinamdujminthu?lﬁﬁppimm Indis
proper has two species, one in South Indis and the other in Assam in eastarn
India, while Burma is reported to huve five including one common hoth to
eastorn Indin and Burma. Ceylon has throe species,

Previously considerable confusion oxisted between the geners Sunaplea
( Synaptea ), Pachynocarpus and Vatica. Several botanists praticularly
Burkill, Foxworthy and Symington gave considerable thought to these diffieult
genera and reduced them all to Vatiea L. Originally Gilg and Brandis, re-
cognized under Valica throe sub-genera Retinodendron ( Korth ) Benth., Isauzis
Burck. and Synaplea Burck., whils Van Slooten in monographing Vatica made
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three sub-genera — Synaptea ( Griff. ) Brandis, fsquzia ( Am,) Brandis and
Pachynocarpus ( Hook. £, ) V.SL.  But recently Symington taking into consider-
ation systematic and anatomioal features has decided to gromp them undar
Vatica. Again, Desch while studying the anatomieal structure of Malayan
dipterocarps, recognized great similarity of strusture between the woods of
Cotylelobivm, Upuna and Vatica, As the taxonomy of all these geners sre not
well-defined, a careful investigation of the status of the various allied geners
both from systematic and from anatomical point of view is likely to yield
interesting results.

Unlike many dipterocarps which are generally characterized by their large
size, buttressed trunk and fissured bark, vaticas are rather small in size, un-
buttressod and with smooth bark, In the forests they do not usually appear
like diptorocarps and are, therefors, aften confused with other trees. Aceord-
ing to Symington Xanthophyllum, Sindora, Lophopetalum, Parinarium, Helicin
and oven some trees of Annonaceae are often confused with vaticas.

Resin is found in all trees except a few species ; the quantities available
are rather small and not, therefore, of much commercial importance. Vatica
roxburghiana Blume ( mendora ) of Ceylon is reported to yield abundant resin,
which is transparent and yellowish in colour and is used for varnish. Both
solid resin and aromstio oleoresin are produced by thess trees and their colour
may vary from olear white to pale yollow or sometimes greenish. Some
Aammae is said to be collocted from vatica trees in Indo-China and Indonesia.

The bark of the trees are used in Ceylon, and Malay Peninsula to prevent
fermentation in toddy.

Of the six species so far recorded from India and Burma, woods of only

four are available for study., However, woods of all these species are similar
in appearance and structure, and it is not possible to separate them®.

1. V. dyeri King—vatica. Kanyin-kyaungkys (Burm.). A tree of
Tenasserim, Burms,
Description of the wood—See page 164

2. V. faginea Dyor—vatica, A tree of Tenasserim, Mergui, Burma.
Symington has included this under & néw ocombination, V. odorala ( Griff. )
Sym. It is distributed from Tenasserim, Indo-China to the Malay Peninsula.
In the latter country, it is known as resak ranting kesal.

Description of the wood—See page 164.

3. V. grandifiora Dyer—vatica. A troe of lower Burma. Symington
has included this under V. odorata ( Griff. ) Sym.

Description of the wood—=See page 164

= Vatica scaphuls Dyer [ maseal wood ) deseribed by Pearson and Brown b Anisoplera seaphula
Piorre, of Chittagong, Arksn snd Mergul
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4. V. griffithii Brandis—vatica. A tree of Myitkyina, upper Burma.
Description of the wood—Ses below.

5 V. lanceaefolia Blume —vatica. Dieng-soh-kaina, kalang-asing, keyo-
asing, kham-khor, khirbha-champa, lamakur, mekruk, mir-kom-phor, wmoal,
mohal, morakur, morhal ( Asm.), ponthifys (Burm.). A small to medium-
sized evergreen tree. Bark almost smooth, thin, grey to greenish-grey.

Except probably in North-East Frontier, it is common in evergreen forests
of Assam up to 900 m., sometimes with a tendency of gregarious habit round

the swamps. Tt also extends to upper Burma where it grows on the Irmawady
above Bhamo.

The tree when tapped yields a clear, white, aromatic oleoresin. On
hardening, it sppears as light amber colour. Its local use is for incense. When
distilled, & scented balsam is also obtained which is commonly known as chua
and is used to flavour tobacco for vhewing with pan ( beetle leaves ). The
strong-smelling balsam, also known as ghund, is said to be used in religious
cermmonies.

Description of the wood—3Ses below.

6. V. roxburghiana Blume Syn. V. chinensis Linn.—vatica. Chern piney
(Mal. )}, mendora (Sinh. ), vellei payin (Travancore). A medium-sized to
large tree. Bark smooth pale groy.

It is found in the evergreen forests of South Kanara, Malsbar and Tra-
vancore. Also occurs in the west of Ceylon, usually near the rivers.

Description of the wood—8es below,

Description of the wood
| Vatica faginen, V. grandiflora, V. lanceaefolia and V. rozburghiana )
[Pl 23, 137-138 ; PL 24, 139 ]

General properties—Sapwood and heartwood generally distinet. Sap-
wood pale yellow to light yellow-brown or grey ; heartwood light brown or
yellowish-brown, darkening on exposure to reddish-brown or red ( V. rozbur-
ghiana ). Sometimes white gummy deposits visible to the ey both on the end
as well as on thoe longitudinal surfiuces in V. faginea and V. grandiflora. Wood
moderately soft to hard to very hard ; moderatoly heavy to very heavy (sp.
gr. 0-65-1-06 air-dry ) ; straight to somewhat interlooked-grained : rather fine
us in V. lanceaefolia and V. roxburghiana, to medium coarse or voarse-textured
in V. fagines and V. grondifiors. Like Indisn vatioas, woods from Malay
Peninsula and other South-East Asian countries also show considerable varia-
tion in their general properties being"moderately heavy to very heavy ( 41—
66 Ib. per en. ft. at 15%, m.o. or 657-1057 kg. per cu, m. ), durable or non-
durable, and medium coamss to fine-textured,
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Gross structure—All are diffuse-porous woods. Growth rings generally
indistinet, oceasionally faintly demarcated by narrow bands of flattened fibres,
sometimos in V. faginea, and ravely in V. lanceaefolia by fine tangential lines of
soft tissue or rarely due to the crowding of pores in tangential row, 3-5 rings
per em. Pores small, not visible to the eye, moderately numerous to numerous
( 13-37 per mm.? ), evenly distributed, often solitary ( V. rozburghiana ) or in
irrsgular oblique pairs of 2-3 ormore ( ¥ faginea ). Sometimes appear crowded
due to somewhst tangential to mdial grouping of pores in ¥ lanceaefolia ;
round to oval, mostly open, occasionally filled with tyloses ; vessel lines not
prominent. Soft fissuss distinet only under lens, not abundant except some-
times in V. lanceaefolia, usually present as a thin inoomplete sheath round the
pores or pore groups, or inconspicuous eyolets, diffuse or in fine tangential
lines aimulating growth marks ; indistinet round the gum duots. Rays dis-
tinet under lens, two types, fine to very fine, a fow very fino ones in between the
comparatively broader ones, medinm spaced, and usually do not show up well
on the radial surface. (Gum ducts minute, visible under only lens but sometimes
distinguishable to the eye due to the presence of whitish gummy deposits, rther
irregularly distributed, at times scanty, round, gmallor than the pores, mostly
single, occasionally in short groups of 1-3 and rarely in tangential rows, Pith
flecks oceasionally present.

Strength—These are usually hard and strong timbers excopt sometimes
V. lanceaefolia. Strength data of V. roxburghiana given by Prof. Unwin is
given below :—

Weight e 50:70 Ib.Jou. ft. ( 956-30 kg./ou. m. )
Resistanoo to shearing along

fibres ... 820-4 Ib./sq. in (43-62 kg./sq. cm. )
Crushing stress ... ... 2-810 tonsfsq. in (412 kg./sq. em. )
Coefficient of trausverse strength 0125 tons/sq. in. ( 985 kg./sq. om. )
Coefficient of elasticity ... 835-4 tons/sq. in ( 131,565 kg./sq. om. ).

Strength data of V. lanceasfolia is given in appendix T. For the rest no
figures ure available. Desch gives only weight for V. odorala Syn. V. faginea
and V. grandiflora 58 50-9 to 65-8 (62 ) Ib. per ou, ft. [ 980 to 1054 (993 ) kg.
per cu, m. ] at 15%, moisture content.

Seasaning—Testa have not been mads but samples in the timber collection
rovesl checks in many cases and cortain amount of cupping. As regards
Malsyan timbers, Desch quoting Walker recorda green to oven dry shrinkage

as follows: “radial 5:4 and tangential 9-8 per cent. Boards of V.
euspidata, 1} in. thick and 2§ to 7 in. wide, driod slowly taking 6 months to dry
from 45 to 16 por cent moisture content, The percentage of shrinkags figures
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was ; radial 0-8 and tangential 3-8 per cent ; figures from green to oven-dry
were 4-2 and 10-2 per cent respectively ™.

Natural durability—Not durable, average heartwood of V. lanceaefolia
lasts less than 2 years. It is reported that V. roxburghiana is durable under-
ground. According to Desch the natural durability of vaticas of Malay Panin.
sula varies sppreciably. Sometimes two classos are recognized there — one
very durable and the other not durable. The latter group is often characterised
by large amount of sapwood, the heartwood mueh softer and lighter.

Insect and fungus attack—Logs and converted timber of V. lanceacfolia
are liable to be attacked by powder-post beetles ( Bostrychidae, Lyctidae and
others ). Pin-hole and shot-hole borers of the families Platypodidae and
Scolytidae ( Coleoptera ) have also been reported from this timber. In Malayan
spocies, powder-post beetle-attack in sapwood of several species has been
reported ( Desch ). Fungus attack has sometimes been noticed in microscopic
sections of V. faginea and V. lancsasfolia.

Freservative treatment—As timbers of vatica are not of much commeroial
Importance, data regarding treatment is lacking. Its utilization, therefore,
depends much on its natural durability. However, V. lanceacfolia has boen
testod at Dehra Dun, and its heartwood has been found to be only partially
treatable.

Working qualities—Timber is usually difficali to saw except V. lanceasfolia
which is sometimes easy to saw and work with. Tests carried out in Malaya
on V. cuspidata and V. stapfiana indicate that both these gpecies are also difficult
to saw, probably due to the elogging of the teeth by gummy resin { Desoh ).
Heavy resin contents sometimes affect planing, yot a good finish is often
obtained, According to Reyes, vaticas of Philippine island are not difficult
to work and sometimes polish very highly.

Supply and uses—At present the supply is very limited due to lack of
demand ; more timber can be obtained from lanceagfolia which is locally
common and found growing gregariously round swamps in Assam. Tt is often
mixed up with Hopen and sold in the market as such, The timbers of other
species are not much in use, Tt is reported that V. roxburghiana is good for
underground purposes while V. lanceasfolia is suitable for planking. Tis present
use js mostly for firewood. It gives oxesllent charcoal. However, on account
of its natural durability, harder timbers can be used for heavy constructional
work. According to Desch its only use in Malaya is for honse posts.  Royes,
however, reports various nses for Philippine vaticas, Woode with finer-
texture and straight grain are suitable for shuttles and bobbins, rulers, tripods;
seientifio instruments and novolties - strong, heavy and vory durable ones for

high grade constructional work, telophons and telograph poles and for salt-
water piling when crecsoted. i X
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Material—
Vatica roxburghiana — 4729 Travancors ( 0+83 ),

V. fogines — 6589(a ) Burma (0-99 ), 6621 Burma [ 0:82), 6922
Burma (091 ), 6023 Burma (1-068), 6924 Burma (0-87), 6030
Burma ( 0-86 ), 7148 Burma ( 0-95 ).

V. grandiflora — 6785 Upper Burma (0-82 ).
V. lanceaefolia — 6860 Cachar (0-65 ), 7168 Upper Burma ( 0-90 ),
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16. MALVACEAE

The systematic position of the Malraceas and the next four families des-
oribed in this volume, as well as the grouping of some of the genera included
in them, have besn s subject of considerable study by both taxonomists and
anatomists. However, there seems to be no agreement among the taxonomists.
As far as the anatomical structure of the sscondary xylem, particulurly of the
genera desoribed here ia converned, the families Malvaceas, Bombacaceas, Ster-
euliaceas and Tilinceas show great similarity, while the Elaeocarpacear stands out
apart. Further co-operative research among botanists spocializing in different
disciplines, can only clarify the systematic position of the members of this group.

The Malvaceas, 8s it is commonly understood today, consista of about
80 genera and well over a thousand species, most of which are herbs and shrubs,
but & fow are trees. Though widely distributed and represented all over the
world, the family reaches its best development in the American tropics. Ana
tomically it constitutes a more or less compact and homogeneous group, olosaly
resembling the Bombacaceae which is included by some hotanists under the
Malvaceae.

The economic importance of the family is to some extent due to the floss
and fibre obtained from some of the geners. The sesd-hairs of various specios
of Gossypinwh provide the well-known cotton fibre of commerce. The inner
bark of some species yields u useful fibre like deccan hemp from Hibiscus canna-
binus L. and rozelle hemp from H. sabdariffa L., used for textiles as well as
cordage. Fibres of some commercial importance, used chiefly for rope-making
are also obtained from Abutilon avicennae Gaertn., Sida rhombifolia L., Kydia
calycina Roxb., Urena lobata L., Hibiscus tiliaceus L. and Thespesia populnes
Correa. The green fruit of Hibisous esculentus Linn. commonly known as
bhindi or okra, are cooked and served as a vegetable or soup, while the ripe
fruits of H. sabdariffs are used for making jam. The aseed of cotton iz rich in
oil which is edible and suitable for cooking, while the seed cake constitutes an
important source of eattle food in India. The woods of the family are mostly
of loeal importance. The West Indian genus Montezuma produces s handsome
figured timber used locally in Cuba and Puerto-Rico for furniture and musical
instruments. Another timber of some local importance is vidals lanutan [ Bom-
bycidendron vidalianum ( Naves ) Merril and Rolfe ] of the Philippines, which is
in demand for vehicle shafts, gun-stocks, eabinet-work and musical instruments
like mandolins, guitars, ete. Other genera like Hibiseus, Theapesia and Kydia
also furnish timbers which are of local importance

The family is represanted in the Indian region by about 15 genera of which
5 include trees. Three of these for which wood specimens were available for
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study are described here, Of!ihuutharm.m:ykamhiiuw
by two tree species, D. jujubifolia Bth. dantagla ( Lep. ), kubinde ( Nep. ) of the
hills of Silkim and Bhutan, and D. azillaris Bth. of Ceylon, while Julastyles Thv.
has only a single represontative J. angustifolia Thw.. which is & slender tree
endemio in Ceylon.

The woods of the geners dealt with here, show & clsar distinction into
sapwood and heartwood, the former being usually white and rather wide and the
latter ranging in colour from light brown with n faint purplish tinge to chocolate
or deep purplish-brown with darker streaks. Wood soft to moderately hard
and light to moderstely heavy in Hibisous and Kydia, but harder and heavier in
Thespesia. Pores moderately large or medinm-sized to small, mostly solitary
sud in short radial multiples, with some clusters, fow to moderately fow in Kydia
and Thespesia but generally more numerous in Hibiscus. Sofi tissues both
paratracheal and apotracheal present ; the former scanty and not visible in
Thespesia, narrowly vasicontric in Kydia with a tendency to he aliform in
Hibiscus partioularly H. tiliaceus : the latter invariably storied, predominantly
diffuse to diffuse-aggregate and somewhat indistinet or just visible in Hibisous
and Thespesia, but clearly seen in Kydia ss fine tangential lines about 3-7 por
mm. forming a distinet reticulum. Rays mostly fine and low, usnally less
than 0-5 mm. in height in Hibiscus and Thespesia but rather broad and up to
2 mm, or more in height in Kydia ; the low rays often storiad. Ripplo marks
usually present, due to storied parenchyma, storied ravs or both, sometimes
rather faint and indistinot,

Key to the genera

1, Boft timsues predominantly diffuse to diffuse-aggregate

in fins, closely spaced, broken lines, somawhat indistinet
or just visible even under lens : rays fine, usually form-
ing inconspicuous flecks 2

1. Bofy tissues distinetly wvisible, predominantly reticulate
in fine widely spaced tangentinl lines : rays broad to

fine, often forming conspicuous flecks ... Kydia
2. Soft tissues round the pores not visible ovon under
lons. Wood usually hard and heayy ... -wo. Thespesia

2. Boft tissues round the pores vasicentrio to aliform,
fuirly distinet. Wood usually soft to moderately
hard snd light to moderately heavy .. oo Hibisous

I. HIBISOUS L

A genur of about 200 species, widely distributed i the tropical and tem-
perate regions. Thamjoritymharhnnndahmm:unlyafawanamuusim
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Over 30 pecies are known to oeour in Indis, of which only two, viz., H. filiaceus
L. and H. macrophylius Roxb. grow into tree size and are considered here.
The woods of the two species are very similar and often diffieult to separate.
H. tiliscens is however, usually s little finer-textured and shows better develop-
ment of aliform parenchyma.

1. H. macrophylius Roxb—kachia-udal, kasyapala (Beng.), yedwun
( Burm. ), chamia ( Cachar ), mac-marli ( Garo ), misi-mugrong-buphang ( Kach. ),
tyllendkhar ( Kh. ), kong-krowas ( Kuki ), buiza ( Lush. ), pharna ( Mik. ), pohu
udal ( Sibsagar ), ehamia { Sylhet ), jabo ( Tippera ). A small to medium-sized
tree, growing in Burma to a height of 8-15 m. with s clear bole of 4-5-9 m. and
s girth of 1-1-5 m. Bark grey or light brown, rather smooth and fibrous,
about 8 mm. thick.

In Indis proper, it is found only in Assam. 1t also grows in Chittagong,
Burma and Malays.

Description of the wood—See helow.

2. H. tiliaceus L—Known as mahoe in United Kingdom. dola, chelwa
( Beng. ), thengpen, thinban ( Burm. ). bellipats ( Kan. ), attuparaithi, nirparatths
(Mal. ), belapata ( Mar. ), beligobel, belipatta (8inh, ). A swall tree usually
crooked up to 8 m. in height and 30-90 om, in girth. Bark light brown or
grey in eolour, smooth in young trees, but later becomes somewhat rongh and
fissured, fibrous inside, about 6 mm, thick.

Commonly found on the beach and in the tidal forests along the sea coast
in West Bangal, Bombay, Kerala, Madras, Mysore and the Andamans. Tt also
oocurs in Ceylon, Burma and Malaya.

Description of the wood—S8ee below.

Description of the wood
{ Hibiscus macraphyllus and H. tiliaceus )

{ FL 24, 140, 141)

General properties—Sapwood creamy-white or greyish-white to pale buff,
sharply defined, wide ; heartwood rather small, nsually light to dark purplish-
brown, sometimes with a vellowish or reddish-brown or even greenish tingo,
soft to moderately hard ; somewhat light to moderately heavy (sp. gr. 0-52-
0-74 air-dry ); dull to somewhat lustrous particularly in H. macrophyllis ;
straight to slighly interlocked-grained and medium to fine-textured.

Gross structure—Both are diffuse-porous woods. Growth rings usually
indistinet, but sometimes fairly distinet marked by slightly denser latewood
and a somewhat discontinuous line of soft tissus, 1-5 per om. Pores modera-
tely large to small, usually somewhat larger and more clearly visible to the eye in
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H. macrophyllus, but smaller and just visible or indistinet to the eye in H.
tiliacens, usually few to moderately numerous ( 2-14 per mm.? ) in the former.
but moderately numerous to very numerons { 13-45 per mm.® ) in the latter,
evenly to somewhat unovenly distributed, mostly solitary and in radial multi-
ples of 2 or more, also in elusters of 3-12, round to oval in outline, wsually open ;
vessol lines usually straight, visible to the eye, but finer in H. tiligcsus than in
H. macrophyllus. Soft tizsues both paratrachesl and apotracheal ; paratracheal
not visible to the eye, but clear under hand lens, usually vasicentrie, forming n
distinct whitish halo or sheath round the pores and also oceasionally with lateral
wing like extensions, tending to be aliform confluent in H. tiliaceus ; apotracheal
not visible to the eye, indistinet or barely visible with lens. diffuss to diffase
sggregate, appearing as fine dots or short broken tangential lines, sometimes
connecting adjacent rays ; ovensionally also in a narrow eoncentric layer delimit-
ing the growth rings, indistinot to the eve, but cleatly visibde with o lens as n fine
whitish somewhat discontinuous line. Rays fine to very fine, Just visible to
the naked oyw, often touching or curving round the pores, fairly widsly spaced,
forming an inconspienous fleck. generally not more than 05 mm. in height,
distinctly storied to just o suggestion of storied srrangement. Ripple marks
usually present, distinet and well defined to faint and just visible to the eye,
28-36 per em.  Grum canals of the traumatio type observed in one specimen of
H. macrophyllus.

Strength—Unly & small consignment of H. macrophyllus has been tosted
at Delirs Dun.  For strength figures please soe appendix 1.

Seasoning—According to Reyes, H. tiliaceus is reported to ssason well.

Natural durability—/#. tiliacens is said to be durable under cover but peri-
shable in contact with the ground ( Reves ).

Insect attack—Newly felled logs of H. macrophyllus are liable to damage
by shot-hole borers, while the sapwood is attacked in H. tiliacens by Aciensmis
mansueta Fst. ( Curculionidae ),

Preservative treatment—The timbers have not been so far tested for
proservative troatment.

Working qualitiess—Both the timbers are easy to work and finish rather
well.

Supply and uses—Only limitod supplios of H. macropliyllis are available
in Assam, where it is mostly used for rafters and posts for house-building. The
timber of H. tilisceus, where available, is locally used for light boats; cata-
marans, toys and oceasionally for hut-building. According to Record in the
West Indies the deeper coloured heartwood is in demand for furniture and
interior work. Reyes mentions it as being used in the Philippines for scab-
bards, housshold implements, picture-frames and musical instruments,
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Material—
H. macrophyllus — 3280 Chittagong (0:55), 7589 Assam (0-81),
H. tiliacens - 405 Sundarbans (0-52), 7710 W. Bengsl (0-53),
7768 Coimbatore, Madras ( 0-74 ),

2. KYDIA Roxs.

A small genus of treas confined to India and Burma. It includes only
two specios of which one — K. salycina Roxb. is described here. K. glabres-
coné Mast - magan, petshat { Burm. ), bukuhe ( Darrang ), stebi-sing | Miri ), -
is & latge tiwe of Assam and Upper Burma about 30 m. in height and 3 m. in girth,
for which no wood specimen was available for study.

Kydia calycina Roxb.—pula. K whuha | Asm. ), bothi ( Bhil ), balwna-shaw,
dwakbok. dwabote, dwalok, magan, magan-kaji, magap, meikyat, myet-hlwa,

- tabo, tayawni | Burm. ), kukuba ( Darrang ), changne, tabri ( Duff. ),
boldo-bak (Gara ), bosha, buruk ( Gon. ), chourpulten, patha, pola, pothari, pula,
pudi, pulw (Hind. ), modon-phang ( Kacl. ), kolra ( Kamrup ), bellaka, hends,
billu-bhendi ( Kan. ), dieng-jannep, dieng-misri ( Kh.), wala (Khond ),
bithagonyer ( Kol. ), kubinds ( Kurseong ), sedang-tagla, tagla ( Lep. ), nedunar,
volukku, venda ( Mal, ), iliya, ran-bhendi, warang ( Mar. ), arlak-arong, arlakso-
arong, parak, sarmisri-arong (Mik, ), barranga, bhoti (M.P.), heppaching
(Naga), bonkopah, bonkopaki (Nowgong ), kopasiye (Or.), pula. puliyan
({ Punj. ), olat, pusks ( Sant. ), pichola ( Sibs. ), bendi, pula, vallakannu, vendat
( Tam. ), kondapathi, kondapatti, pondiki, pedda-kungi, pedida-potri, poiri ( Tel. ).
A modarate-sized tree attaining in favourable localities & height of 12-15 ni. with
a olear bole of & m. and & girth of over 1 m. Bark groy outside, roddish and
fibrous inside, peeling off in irregular flakes or long strips, about 6 mm. thick.
1i ocours all over Indis and Burma excepting the ariil region and is common in
the deciduous forests and tho sub-Himalayan tract.

Description of the wood
(PL. 24, 142)

General properties—Sapwood creamy white, wide ; heartwood greyish-
brown with a purplish tinge, small, but sharply defined ; soft, occasionally
somewhat harder, light, sometimes sligthly heavier (sp. gr. 0-38-0°56 air-
dry ) ; lustrous when quarter-sawn ; st raight-grained, voarse to maedium-toxtured.

Gross structure—A diffuse-porous wood. Growth rings usually distinet,
delimited by denser fibrous tissun and & more or lesa continuous line of soft
tigsue, oecasionally faint, 1—4 per em. Pores moderately large, fow to mode-
rately fow ( 3-8 per mm.® ) evenly distributed, oceasionally less so, being fower
in the middle portion of the growth ring, mostly solitary or in short radial multi-
ples of 2-3, rarely more, sometimes also in clusters, round to oval in outline,



178 Inpian Woons

usually open, oocasionally plugged with tyloses; vessel lines distinot, Soft
tissues predominantly apotracheal, indistinot to the naked eye, distinet under
the hand lons as fine concentric somewhat irregular or broken lines { 3-7 per mm,
radially ) forming o reticulum with the rays ; also round the pores us a faint
white border. Rays moderately broad to fine, the former distinotly visible to the
eye, few and widely spaced ; the latter visible only under hand lens, more closely
spaced ; the larger rays prominent on the radial surface as lustrous flecks up to
2 mm. or slightly more in height, not storied. Ripple marks, present. 28-35 per
em. rather faint and some what irregular.

Strength—It has been tested only on small scale. It is & modorately strong
timber of the same class as or slightly better than semul. For strength figures
seo appendix L.

Seasoning—aAn easy timber to season, but liabls to sapstain and surface
discoloration during drying. It should be converted green and stacked in &
well ventilated shed.

Natural durability—Not durable in exposed situations but fairly so under
COVer.

Insect attack—Both logs and converted timber are subject to attack by
different types of borers, as a result of which, almost the whole interior of the
wood may sometimes be reduced to powder.

Preservative treatment—Not tried, but from its struoture and general
properties, it would appear to be easily treatable.

Working qualities—It is easy to work, both on machines as well as by hand,
giving a good surface.

Supply and uses—Laurge supplies are available in the east zons comprising
Assam, Bihar and W. Bengal. The central, western and south zones conld also
supply fair quantities while the supplies are limited in the north zone. Tt is
suitable for light: packing cases, vencers and plywood and has been trisd and
found fairly good for matoh manufacture ( boxes as well as splints ) and cheap
grade pencils. In Burma it is said to be used for ploughs and oars ( Rodger ),
while according to Talbot it is used loeally in Madrs for house-building,
agricultural implements and earving,

Material—

1163 Ahiri ( 0-53 ), 1177 Ahiri { 0-58 ), 3154 Saharanpur, U.P. (0-87),
4428 Jaunsar, ULF. (053 ), 5304 Dehra Dun, U, { 0-55), 5811
Dehrs Dun, UP. (0-51 ), 8256 Burma ( 0-49 ),

3. THESPESIA (ormga

A small gonus of tmes and shrubs, comprising about six species distributed
mainly in tropieal Asia, Africs and the Pacifio islands but exten ding also o Alin
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Caribbean. Of the two species occurring in India, T'. populnea Correa attains tres
size and is desoribed hore. T'. lampas ( Cav. ) Dalz et Gibs. ( Hibiscus lampas
Cav_) - bonkapash { Asm. ), bankapas, kakhi ( Hind. ), kaphal-muk ( Nep. ),
bankapsi ( Santh, ), bondapathi ( Tel. ) ; is o small shrub occurring throughout
Indis, Burma and Ceylon, chiefly in the deciduous forests.

T. populnea Corroa. [ T. populnea ( L ) Soland | —bhendi. Also commonly
known as portia tree or tulip tree. duwmbla, parash, poresh ( Beng. ), bends,
parascha-pipla ( Guj. ), paragipu ( Hind. ), asha, bugari, huvarasi, hoovarass
(Kan.), porassu ( Mal. ), bhendi ( Mar. ), suriya ( Sinh. ), kavarachu, porasia,
poris, portia, pursa, puvarachu, puvarasam, puvarasw ( Tam. ), gangarari, gan-
garaya, gangaregu, gangareni (Tel. ). A small to modinm-sized tree 6-12 m.
in height with a clear bole of 2-2-5 m. and & girth of about half to 1 m. or more.

Bark, grey or greyish-brown, smooth or fissured, fibrous, 3-8 mm. thick.
In the [ndian region it is quite common in the coastal forests particularly on the
west coast, in the Andamans, Bengal, Chittagong, Burma and Ceylon ; often
cultivated as mn avenue tree. It has a wide distribution in the tropics being
found in Afriea, Malaya, the Philippines, Thailand, Indo-China, East Indies and
the Pacifie islands and extonds even to the West Indies and the Caribbean.

Description of the wood
(PL 24, 143)

General properties—Sapwood white, with & pale yellowish or pinkish
tinge, darkening on exposurs, about 1-2 em. wide ; heartwood reddish-brown
to chocolate or even purplish-brown with darker streaks, sharply defined ;
moderately hard to hard : moderately heavy to heavy (sp. gr. 0-55-0-89 air-
dry ) ; rather dull ; straight to somewhat interlocked-grained, oven and medium-
textured with a smooth feel.

Gross structure—A diffuse-porous wood. rowth rings wsually indistinot,
occasionally demarcated by denser fibrous tissue and a Rint and somewhat dis-
gontinuous line of soft tissue, 1-5 perom. Pores medium-sized to small, distinot
to scarcaly visible to the eye, clearly visible under & lens, few to moderately
fow (2-10 per mm.? ), evenly to somewhat unevenly distributed, mostly
solitary or in radial multiples of 2-8 or morw, occasionally in clusters, round to
oval in outline, mostly plugged with dark red gum ; vessel lines distinot but
usually filled with gum giving a smooth appearance. Soft dissuss indistinot to
the eve, visible under lens, diffuse to diffuse-aggregate and in fine closely-
spaced interrnpted tangential lines, forming an irregular retioulum with the
rays. Rays mostly fine, ocoasionally moderately broad, indistinet to just
visiblo to the eve, distinet under lens, evenly spaced, fairly wide apart forming
an inconspiouous fleck on the radial surface usually not exceeding 0-5 mm.
in height rarely up to 1 mm., ooeasionally storied.  Ripple marks usually present,



178 Inpiax Woons

fairly distinot to just visible to the eye, rather faint and irregular about 32-40
em. Asa rule the ripple marks are more distinet in sapwood and straightor-

Strength—The timber has been tested only on & small scale, For Strength
figures please see appendix I

Seasoning—Not a difficult timber to season if ordinary proesutions in
stacking and against too rapid drying are taken.

Natural durability—The timber is rsported to be durable.

Insect attack—None of the spesimens in the F.R.L ocollections or the
logs examined showod any insect damage.

Working qualities—Not difficult to work, giving smooth and taking » high
polish.

Supply and uses—Only limitod supplies are available, mostly from the
west ooast forests of Bombay and Mysore. It is & timber of great local utility
being used for agricultural implements, furniture, cart and carriage making
(for wheels, shafts and spokes ) and boat building particularly for knees and
joints. It has proved to be a good timber for helves and tool handlss and is
used even for gun-stocks in south India. It is also said to be used for bowls,
olubs and paddles in the Carolines.

Material—
1060 Gujarat ( 0-68 ), 2470 Andamans { 0-54 ), 2488 Caleutta (0-566),
7580 Bombay (0-68), 7708 W. Bengal (0-88), 7744 Kolaba,
Bombay ( 0-67 ).
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17 BOMBACACEAE

The Bombacaceae, which is included by some taxonomists under the
Malvacese, consists of about 20-25 geners and approximately 150 species.
Mostly treos, the majority of the genera are distributed in the American tropies
while about half a dozen or so ocour in the Indo-Malayan region.

The economio importance of the family is mainly on account of its being
the source of the well-known balsa wood and kapok floss of commerce. A com-
mercially useful floss similar to kapok from Eriodendron anfrastuosusm DC.
[ Ceiba pebtandra ( L. ) Gaertn, | is also obtained from the capsules of Bombazx
malabaricum DC. and B. insigne Wall. The bark of the former yields a gum
used in indigenous medicine and also as a substitute for gum tragacanth. The

~well known ‘durian’ or civet-cat fruit of Burma and Malaya is produced by
Durio zibethinus DO. which is often cuitivated. The leaves, bark, roots and
fruita of a number of species are used in indigenous medicine and for other
purposes. Some gonera like Cavanillesia, Ceiba and Ochroma produce exoep-
tionally light woods. At the other extreme is the South Amerioan Aguiaria
whioh furnishes a very hard and very heavy (sp. gr. 1-14 air-dry ) timber, usad

locally for eonstructional purposes, Bombaz and Cullenia provide timbers of
some ecmmercial importance.

The family is representod in the Indian region by 5 genera, all of which eon-
sist of large trees. Though now found growing in a wild state, certain authori-
ties are of the opinion that some of them at least might have been introduced
long ago. Besides these five, the South American genus Ochroma, which has
been planted with some success in India and Ceylon, is also described hore on
socount of its economio importancs.

The woods range in colour from creamy or greyish-white in Bombaz, Erio-
dendron and Ochroma to pinkish or light reddish-brown in Cullenia, Durio and
Neesia, and nre usually soft and extremely light to light in the former and rela-
tively harder and light to moderately heavy in the latter. They are somewhat
similar in structuro, being featured anatomically by large to moderately largs,
scanty pores, and predominantly apotracheal parenchyma which is moatly
reticulate, in fine more or less interrupted tangential lines. These may be very
clossly spaced as in Bombax and Eriodendron, or form the bulk of the ground
mass 8 in Ochroma or spaced a little further apart as in Cullenia. Durso and
Neesia of the tribe Durioneae. Parenohyma is distinotly storied, in Bombaz and
Eriodendron giving rise to ripple marks and seoondary seriation. Rays broad to
fine, the Iatter tending to be storied in woods with ripple marks. Anatomd
the Durioneas constitute s homogensous group, distinet from the others. The
differont members of the Durionsae cannot always bo distinguished from one
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another even under the microscope. However, it is often possible to separate
the other genera as given below,
Key to the genera
1. Ripple marks and secondary seriation usually present 2
1. Ripple marks and secondary seriation absent 3

2. (loncentric bands of parenchyma often present,
delimiting growth rings, reticulate pattern pnurly
2. Concentric bands of pu.mnuhymn {lullmltmg
growth rings absent, reticulate pattern alwayu

distinet . Bombax
3. Soft tissues not clear. Wood white, extremely soft
and axtremsly light . Oohroma

3. Soft tissues distinct, visible under lens as fine inter-
rupted lines forming a retioulum with rays. Wood
light reddish-brown, moderately hard and light to
moderately heavy ... Cullenia
Dirio
Neegin

1. BOMBAX L.

A tropical genus containing over 40 species ; tho majority are in central
and South Ameriea, while a few occur in Africa and South-East Asia. In the
Indian region five are known to grow. All are large trees, excepting 8. scopu-
lorum Dunn, which is a small tree of the forests of Travancore. They grow
from sea-level to over 900 m. elevation, and are found mostly in the deciduous
and mixed forests and also to some extent in evergreen forests. B. malabari-
cum DC. and B. insigne Wall. occur in India proper, while B, cambodiense
Pierre and B. anceps Pierre are confined only fo upper Burma and Cambodis.

The timbers of the different species are similar in appearance, anatomical
strueture snd physical properties and therefore cannot be distinguished from
one another. They are usually creamy white to greyish-brown, soft and light.
B. malabaricum and B. insigne are commercially important and are dealt with
here. A single specimen of B. cambodisnse examined was found to be in no
way different from B. malabaricum and B. insigne.

1. B.insigne Wall. ( Salmalia insignis Schott and Endl. }—semul. didu
( Andamans ), semul, fula ( Beng. ), didu, didok, tavng-letpan ( Burm. ), dhum-
boil ( Cachar ), anphang-thing ( Kuki ), pang ( Lush. ), sait ( Magh ), kalilavy
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(Mal. ), tera (Manipur ), kal-ilavu (Tam.). A large deciduous tree with o
straight oylindrical bole often buttressed. In the evergreen forests of Tavoy
it attains a height of 24 m. clear bole and & girth of about 2m. 1In the Andaman
islands it grows to a much larger size, up to 4 or & m. in girth. Bark usually
dark grey, vertically furrowsd, without any prickles, up to 2+5 em. thick on the
main bole, but much thinner and covered with prickles on the branches.

In India proper, the tree is confined to the Western Ghats and Assam, but
also ocours in Ohittagong in East Pakistan. It is fairly common in the
Andamans and Burma and extonds to the Malay Peninsula.

Description of the wood—3ee below.

2. B. malabaricum I}, [ Salmalia malabarica ( DO, ) Bohott and Endl. }—
semul. fimila, himolu, kimulu simolu ( Asm. ), simal, simul, tula (Beng.),
khatsaweri ( Bhil ), letpan ( Burm. ), shimal | Garhwal ), bolehu ( Garo ), bargu,
wallaiki ( Gon. ), amwar ( Guj. ), semul, semur ( Hind. ), bonju-phang, ponju-
phang ( Kach. ), shimlo ( Kamrup ), burla, buruga, sauri ( Kan. ), dieng-kymphad,
dieng-syr-ah [ Kh. ), kamba ( Khond ), del ( Kol. ), an-phang, phunchang | Kuki ),
sunglu, tunglu ( Lop. ), ilave { Mal. ), saur, savar, sayar ( Mar. ), simla ( Mechi ),
pharkong-arong ( Mik. ), singi-asing (Miri), bowro, buroh (Or.), simbal,
shirlan (Punj. ) Eati-imbul (Sinh. ), dieng-kya ( Synteng ), illavam, parutie,
pula | Tam. ), buraga, burga, burgu (Tel, ). A large deciduous tree over 30 m. in
height and 3 m. in girth with a clear bole of 24-30 m. often with huge buttresses,
which may be as much as 4-5-8 m. in height. Under favourable conditions
it grows to an enormous size ; one tree 59 m. in height and 4-5 m. in girth has
been reported from Coorg by Pearson and Brown. On poor soil and higher
elevations, however, it is usually stunted. Bark grey and covered with large
conioal prickles in young trees, but in older trees, without any prickles, and
fissured vortieally ; outor bark fleshy and soft, inner fibrous, up to 25 em. in
thickness.

Widely distributed throughout Indis snd Burms, except in very and
tracts, ascending to over 1,000 m. Although it has a very wide range it is
nowhers very common, usually occurring soatterod in mixed deciduous forests.
Ooceasionally it tends to be gregarious on alluvial soils near river banks.

Description of the wood—8ee helow,

Description of the wood
( Bombazx insigne and B. malabaricum )
( Pl 24, 144 and Pl. 25, 145 )

General properties—Wood creamy-white when freshly cut, becoming pals
yellowish-brown to greyish-brown on exposure ; usually no colour difference
between sapwood and heartwood, but occasionally soms logs show a darker



BOMBACAURAE 183

soloured pinkish-brown to reddish-brown centre ; very soft to soft; very light to
light ( sp. gr. 0-25-0-50 air-dry ), often lustrous showing silver ffect on radinl
surface ; coarse but even-textured.

Gross structure—Both are diffuse-porous woods. Growlh rings not always
distinet to the eye, but clearly visible under hand lens, delimited by the slightly
denser late wood snd closely spaoced bands of soft tissues, usually less than 2 per
om. in B. malabaricum, but up to 8 or more per ¢m. in B. insngns. Pores very
large to large, clearly visible to the eye, very fow to fow (less than 1 to 4 per
mm.? ), usually more or less evenly distributed, with little difference in size
throughout the growth ring, mostly solitary or in short radial multiples of 2-3,
rarely more, oval in outline, usually open or partly filled with tyloses ; vessel
lines conspicuous on the longitudinal surfaces, vessel elements being individually
distinet 20-25 per cm. Soft tissues or parenchyma, predominantly apotracheal,
visible only under the lons appearing as fine, closely-spaced, somewhat inter-
rupted tangenfisl lines, forming o reticulum with the rays; lines of soft
fissue about the same width as or wider than the fibre layers, 10-15 per mm.
and often extending across two or more tays. Rays broad to fine, widely spaced;
the broader rays very few but promivent to the eye, 1-5 mm. or oocasionally
more in height, forming & conspicuous lusirous fleck on the radial surface ; the
narrower or fine rays few, just visible or indistict to the eys, distinet only under
lens, interspersed with broader rays sometimes tending to be storied. Ripple
marks usually present, distinct to just visible to the eye, but sometimes less so
under the lens, 20-22 per om. Secondsry seriation due to storied parenchyma
usually distinet under lens.

Strength—Both the speciss have been tested for strength at Dehra Dun.
For strength figures please see appendix L.

Seasoning—Very easy to season bit linble to sap stain and discoloration, if
kept in log form ; should be converted green or soon after felling and immediately
stacked in the open under cover, or kiln dried.

Natural ducability—Not st all durable, when used in exposed situations,
with an average life of about & year in the graveynrd tests st Deohra Dun, but
said to ba very durable under wator.

Insect and fungus attack—Standing trees of B. malabaricum miy be infes-
ted by a number of insects such as longhom beetles, defolintors and the semul
shoot-horer, the last baing a common pest in plantations. Logs are subject to
serious dumage by longhorn beetles ( Cernmbyvideae ) and weavils ( Curcalion-
idese ), while minor loss may be caused by pin-hole and shot-hole borers ( Platy-
podideae and Scolytideae ). Dumage due o lyetus and powder-post heetles
( Bostrychideae ) is very common in converted timber and finished articles.
Logs and converted timber of B. insigne aro also equally susceptible to insect
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damage. The timber is liable to sap stain and various kinds of rot due to
fungus attack.

Preservative treatment—Only B, malabaricum has been tested. It is very
vasily treatable with preservatives, penctration being complete, Treated
timber is moderately durable in the open but lasts longer under cover.

Working qualities—The timber of both the species is easy to saw and work.
It peels well without any preliminary treatment. On account of the toarse
texture and prominent vessel lines, it absorbs too much paint and vamish.
A good finish is; therefore, difficult but may be obtained if a filler is used. Tt
glues well.

Supply and uses—Assam and Bengal have the largest supplies of B.
malabaricwm in India. It is also availble in Uttar Pradesh, Madras, Bombay
snd Travancore-Cochin ( Kerala ) in large quantities, but the demand is
slways more than the supply. The chief sources of B. insigne are the Anda-
mans and Burma where the sawn timber is available in large sizes. Tt is
also available in Assam and the west coast. The timber of the two species
is very similar and is extensively used by the matoh industry for boxes
as well as splints. It produces a useful plywood where strength is not so
unportant. ‘Compreg’ from semul has proved suitable for bosshead of air
sorew blades. Among its other uses are packing cases, dug-outs, drums,
fishing floats toys and cheap grade pencils.

Material—

B. insigne — 2215 Andamans ( 0-50 ), 5246 Andamans ( 0-41 ), 5247
Andamans (0-88), 5248 Andamans {0-45), 5686 Tharrawady,
Burma ( 0-45 ), 5833 Andamans (0-37), 5697 Pegu Yoma, Burma
(0-29), 8480 Burma (0-41 ), 6841 Burma (041 ), 7745 Travancore
(0-35).

B. malabaricum — 301 Mandla (0-46), 466 Ajmere (0-36 ), 679
Darjeeling terai (0-37 ), 1117 Chanda ( 0-50 ), 1205 (0-50), 1297
(0-42), 1432 Assam (0-31), 1961 Chittagong (0-35 ), 2323 Dar-
jeeling terai (0-26), 3117 Burma (035 ), 5301 Burma ( 0-34),
6842 Borma ( 0-44 ), 7179 Dehra Dun ( 0. 28 ), 7339 Bengal ( 0-25),
7436 Gujerat ( 041 ), 7519 Bangal ( 0-33 ), 7619 Bombay ( 0-35 ),
7707 Assam (0-34 ), 7706 Assam (0-35), 7749 Bombay ( 043 ),
7756 Madras ( 0-38 ), 7857 Orissa (048 )

2 OULLENIA WicaT

A monotypic genus of |H-I'ge Erees, confined l'.,'ll:l.tjr to the south-west, COrner
of India, and Ceylon,
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C. excelsa Wight.—karani. Commonly known as wild durian; chaklkamullan,
kar-aini, mulluchaklo, vedipila, vetipla { Mal. ), katu-boda, mullu-plaka { Sinh. ),
ainipla, barani, barayans, korangupilave, polavu, vedipila ( Tam. ). A medium-
sized to large evergreen tree, pyramidal in shape, reaching a height of 30 m.
with a straight, clear bole up to 18 m. in height. The old trees may attain a
girth of over 3 m. but are often buttressed and futed. Bark grevish-white,
smooth and thick.

It is fairly common in the moist forests of Western Ghats, Coorg, Wynaad,
Malabar, Anamalai hills. apnd Travancore and is found at an elevation of 800
1800 m. It also grows in Cevlon.

Description of the wood
(Pl 25, 146)

General properties —Wood grey to brown with a pinkish tinge darkening
with age ; no sharp distinction between heartwood and sapwood, but oceasionally
some logs may show a pinkish shade gradually deepening towards the centre -
moderately hard ; light to moderately beavy (sp. gr. 0-51-0-66 air-dry ),
oecasionally somewhat lustrous, straight-grained ; even and medinm-textured.

Gross structure—A diffuss porous woold. Growth rings usually indistinot,
both to the naked eye and under the hand lens, occasionally faintly visible,
delimited by the somewhat denser latewood. Pores large to moderately large,
visible to the naked eve, distinot under hand lens, more or less uniform in size
throughout the growth ring, very few to moderately few ( 1-7 per mm.* ), mostly
solitary or in radial multiples of 2-3, ravely 4 or more, oval in outline, usually
open, occasionally filled with reddish-brown deposits ; vessel lines straight,
distincitly visible along the grain but not conspicuous. Sofi (lissues or
parenchyma predominantly apotracheal, indistinet under hand lens, sppearing as
light-brown, fine concentric often interrupted lines, about 3-8, usually 5 per mm.
radially, forming a reticulum with the rays, occasionally tending to be diffuse.
Rays moderately broad to very fine ; the former distinetly visible to the eye, fow
widely spaced usually 1-3 mm. in height, rarely up to & mm. forming a fairly
distinct reddish-brown flock on the radial surface, against the lighter coloured
and somewhat lustrous back ground ; the latter not visible to the eve but distinot
under a lens, somewhat closely spaced. interspersed with the broader rays,
usually not storied, but rarely with just a suggestion of irregular storied arrange-
ment. Ripple marks absent, rarely a mere suggestion due to the finer rays,
tending to be irregularly storied.

Strength—For strength figures please see appendix L.

Seasoning—Kiln seasoning gives best results. If kiln seasoning is not
practicable, the logs should bs eenverted absolutely green and open-stacked
providing the maximum ventilation.
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Natural durability —Not durable in the open, with an sverage lifs of sbout
a year and half in graveyard tests at Dohra Dun, but fairly so under eover.

Insect and fungus attack—Logs are subject to dsmage by pin-hole borers,
shot-hole borers and ambrosia beetles. Converted timber appears to be less
susceptiblo to attack as none of the specimens in the Dehra Dun collection
showed any insect damage. It is subject to discoloration snd rapid deteriora-
tion in log form dus to fungal attack.

Preservative treatment—Hasily treatable, with complote penetration.

Working qualities—Very easy to saw and split ; ean be worked with groat
ease both by hand and machines.

Supply and uses—Moderate supplies are available from the evergreen
forests of the Western Ghats in the south zone. It is & good packing ease
timber and is extensively used as planks for furniture making. It peels well
and vields a good plywood.

Material—

4604 Travancore (051 ), 6140 Olavakkot, Madras (0-58), 7714
Travancore ( 0:55 ), 7806 Coimbatore { 008 ), 7055 Madras (0:54).

3. DURIO L.

A small tropical genus of trees, consisting of nbout, 15 species found >
in Malays and the East Indies. Only one species Durio zibethinus DC. is known
to oconur in Burma in the Indian region.

The timbers of the different spocies are indistinguishable being similar in
nppearance and properties and are all known us durisn-dsun in Malaya, They
are ususlly pinkish to reddish-brown soft to moderately hard, 1 aht to m}_
heavy, medinm to somewhat conrse-textured and straigh ; mﬂnlmy =
spoviss Durio zibethinus DC. comes within the scope of this book.

D. zibethinus DC.—durian. du-yin ( Burm. ) durian daun (Malaya ). A
medinm-sized to large evergreen tree about 12-30 m. high, with & girth of
1-2-5 m. or more. Bark groy and usually smooth with fow vertical olefts e
horizontal wrinkles.

Among all the species of Durio, this has the widest distribution OCcurring
in Burma, Malayn and the East Indies. It grows wild in lower Tenasserim, and
is often cultivated for its fruit in upper Tenasserim as also in Malaya and Borneo,
Attempts have been made to cultivate the plang in Ceylon and several parts of
India. It hus beensuscessfully grown to some extont in parts of west voast and
lower clovations of Nilgiris.
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Deseription of the wood
(Pl 23, 147 )

General properties—No distinotion in heartwood and sapwood in the
spevimen examined, though Desch describes the sapwood as white and sharply
defined ; wood pinkish-grey to pinkish-brown or pale reddish-brown, darkening
on exposure ; soft to moderately hard ; light to moderately heavy (sp. gr. 0-54
air-dry J; somewhat lustrous, fairly straight-grained ; even and medium to
coarse-textured.

Gross structure—A diffuse-porous wood. Growth rings usually indistinet,
ocoasionally demareated by slightly denser latewood. Pores usnally large to
moderately large, olearly visible to the eye, often with little difference in size
throughout the growth ring, few to moderately faw ( 2-6 per mm.?), mostly
solitary or in radial multiples of 2 to 3, rarely more, round to oval in outline,
nusnally open, occasionally filled with meddish-brown deposits; vessel lines
straight, fairly prominent. Sofi lissues or parénchyma predominantly apotra-
choal not visible or indistinet to the eye, but distinot under lens as fine broken
irregular lines, about 5-8 par mm. radially, forming a reticulum with the mays,
Rays moderately broad to very fine ; the moderately broad rays visible to the eye,
very fow and widely spaced, usnally up to 2 mm. rarely moroe in height, forming
& distinot hrown flack on the radial surface ; the fine rays visible only under band
lons, somewhat closely spaoed, interspersed with the broader rays and without
any storied arrangement. Ripple marks ahsent.

No specific information regarding the strength and other properties of
Durio zibethinus is available. However, Brown Murdooh gives the voefficient of
transverse strangth of Durio spp. from Malaya as 6-00 tons per sq. inch, whils
according to Foxworthy, all the Malayan species appear to be somewhat difficult
to season, being liable to erack and shrinking badly during drying. The timber
is also said to be not durable in exposed situations, being subject to fungus attack
disooloration and insect damage. Tt is not of much commervial importanoce
even in Malaya where it is reported to be used for plywood. elog-manufaocture,
planking and sometimes for furniture and constructional work in unexposed,

parts of huts.
Material—
7074 Thaungyin, Burma ( 0-54 ).

4. ERIODENDRON DO,

{ Ceiba Gaertn. )

This i# » tropical genus of large trees containing about 15 species. The
majority are confined to the American tropies, mostly Mexico and Brazil, only
one or two occurring in tropical Africa and Asia.  The most widely distributed
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species of commercial importance is Eriodendron anfractuosum DO, [ Cuiba
pentandra ( L ) Gaertn. | the well-known kapok tree, which is described hers.

E. anfractuosum DC. [ Ceiba pentandra ( L) Gsertn. |—kapok. schuoat-
semwul ( Beng. ), letpan, thinbaw ( Burm. ), hatian, katan, snfed simal, semibal
( Hind. ), biliburuga, dudi mara (Kan ), mull-ilavu, panji, panji-ilavw, panya,
scemapaoln ( Mal. ), pandhari savar, shamienla ( Mar. ), pulun imbul ( Sinh. ),
slavum, panji ( Tam. ), kadami, pur, tella buruga ( Tel. ). A medium-sized to
to large deciduous tree with branches in horizontal whorls. In the American
tropies, it grows into a massive tree, 24-30 m. high, with a oylindrical stem
and thick buttresses. It is a tree of the open with a large crown, having a spread
of about 150 ft. ( Record ). In India it is only & moderate-sized troe with n
olear bole of 12 m. Under favourabls conditions it has been reported to grow
very fast reaching some 9 m. in height at the end of 3-4 years. In young trees
the bark on the main trunk as well as the branches is usually covered with
conieal prickles which disappear with age,

It has an extensive distribution in the tropies, being indigenous to Malaya,
Afrioa and South America. Tt is also found in the Andamans, According
to some authorities, there are more than one variety in this species. 1t is not
indigenous in India but has become naturalized on the west coast and elke-
where. It grows in a wild or semi-wild state from sea-lovel up to an altitude of
900 m., but is at its best at elevations less than 450 m.

Description of the wood
(Pl 25, 148)

General properties—Wood greyish-white, oatmeal or groyish-brown in
colour ; without any sharp distinetion into heartwood and sapwood - extremely
soft to soft ; extremely light to light (sp. gr. D-14-0-28 airdry ), dull to
somewhat lustrous, some times with rough feel : straight-grained ; even and
ooarse-textured.

Gross structure—A diffuse-porous wood, Growth rings indistinet to fairly
distinet to the eye, distinet under hand lens, usually delimited by a continuons
band of goft tissue, less than 1 to 8 per om.  Pores large to moderately large,
distinetly visible to the cye, more or less uniform in size throughout the growth
ring, very few to few ( 1-5 per mm.? ), ovenly distributed, mostly solitary or in
radial multiples of two or more, oval in outline, usually filled with tyloses ;
vessel lines distinct, but not so prominent as in semul Soft tissues or paren-
chyma predominantly apotracheal, indistinot to fairly distinot, showing an
irregular, poorly defined retioulate patiern ; also present as concentrie bands
usually delimiting growth rings. Rays moderately broad to very fine, rather
widely spuced ; the former distinct to the eve, usually 1-3, oceasionally up to
4 mm. or more in height showing up as flecks on the radial surface, interspersed
with fine rays, visible only with a lens and oceasionally tending to be storied.
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Ripple marks present, but poorly defined, just visible to the eye, about
24-28 per em. Secondary seristion due to storied parenchyma clearly visible
under hand lens.

Strength—Gamble gives the value of P ( coefficeint of tranaverse strength )
48 400 and weight of wood at 30 Ih.

Seasoning—Not possible to season in the log. Quick vonversion followed
by proper air seasoning or kiln drying may give olean dry timber.

Natural durability—Not durable. Almost certain to discolour and very
likely to rot if kept long in log form.

Insect attack—Easily attacked by inssots.

Pressrvative treatment—No reliable information is available.

Working qualities—Very soft and easy to work

Supply and uses—It is nowlhere available in India in commercial quantitios.
But if & demand arose for it, ita onltivation might easily be extended. The
wood has been reportad to be of poor quality and inferior to semul, However,
being very light and soft, it appears to be suitable for dug-outs, canoes, platters
and toys. Schneider mentions it as being used in the Philippines for fish-nets
and live fence posts, According to Record other suggested uses are core-stock
for veneers, slack cooperage, packing cases and boxes. Timber from fast-grown
trees is extremely light (sp. gr. 0- 15-0-20 gir-dry ) and if properly selected and
earefully ssasoned may serve as a substitute for balsa

Material —

7736 Travancore ( 0-14 ), 7757 Madras ( 0-28 ), 7823 Madras (0-18),
7824 Madras (018 ),

5. NEESIA Broowmz

A tropieal genus of treea confined mostly to Malays. Of the seven species
ineluded in the genus only one has been recorded in Burma and is considered
here. According to Desch the timbers of the different species are not distin-
guishable and are all known under the name apa-spa.

N. synandra Mast.—apa-aps (Malaya ). A tall straight tree 20-30 m.
high, found in Mergui in Burma snd Malaya peninsula.

Description of the wood
(PL 25, 149 )
General properties—Wood light brown with a pinkish or reddish tinge
( heartwood only examined ). According to Desch in N. altissima Bl the
sapwood is “pale yellow, sharply defined about 1§ inches in width”. Wood
soft, light ( sp. gr. 040 air-dry ) ; straight-grained, medium to coarse-textured.



160 Ispiax Woons

Gross structure—A diffuse-porous wood.  Growth rings usually indistinet,
occasionally faintly delimited by somewhat denser fbres. Pores large to mode-
rately large, distinotly visible to the eye, more or less of the same size throughout
the growth ring, very few to fow ( 2-5 per mm.?), evenly distributed, mostly
solitary or in short radial multiples of 2-3, rarely more, round to oval in outling,
usnally open, occasionally fillad with orange-brown gummy deposits ; vessel lines
straight, fairly prominent. Soft tissues indistinet to the ove but visible under
lens as fine irregular broken lines about 4-7 per mm. radially, forming a reticnlum
with the rays. Rays moderately hroad to fine, just visible to the sye, distinet
under lens, rather closely spaced, usually less than 1 mm. in height showing up
as distinet brown flecks on the radial surface, not storied.

No data regarding strength, working qualities and other properties of the
timber are available. However, from the olose similarity to Cullenia and Durio
it would appear to be suitable for plywood and planking for furniture.

Material —

6578 Burma ( 0.49 ),

6. DCHROMA Sw.

A tropical genus of extremoly light and softwooded trees, found growing
in their natural state in tropical South Ameriea and the West Indies. The
gonus is not represented in the Indian region but is inoluded in this book firstly
on account of its commercial importance as yielding a timber of great strategic
value and seocondly beoauss of the fairly successful attempts that have recently
beon made to grow it in plantations in some parts of India and Coeylon. Though
some authors recognize about a dozen species within the gonus, according to

others most of these may for all practical purposes be considered ns only forms
or varieties of a single species Ochroma lagopus Sw.

Ochroma lagopus Sw. [ Ochroma pyramidale (Cav.) Urban |—balsa.
An extremely fast growing tree, reaching under favourable conditions a height of
18 m. or more with s clear bole of 8-9 m. and & girth of 1-2 ;. in -8 years. It
is eassntially a tree of the moist hot tropies, growing from sea-lovel up to 600 m.
elovation. Though not indigencus to India, it has hoen successfully grown in
plantations at Kannoth snd Top-slip in the Wynaad and South Coimbators
Forest Divisions of Madras, and may do well in other areas including the Anda-
mans. It is also reported to be eultivated extensively in Coylan

Description of the wood
(Pl 25, 150 )

Gmuupmperuu—-ﬁ'mq ( only upwmdﬁmminnd}almmwhitatomh
mlmhumdwithn&ghtpmhhnrgmﬁnh tinga:lmartwnodwhm Present, said
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to be pale brown to reddish-brown ( Reoord ) ; extremsly soft, easily indented
with the finger nail, extremely lighti ( sp. gr. 0~ 12 to 015 air-dry ) bub reported
to be sonsiderably heavier ( sp. gr. up to 0 -40 ) under vertain adverse conditions,
strnight-grained, medium to cosrse-toxtured, somowhat lustrous with a smooth
velvetly feel. It is extremely buovant and resilient and has remarkable heat
and sound insulsting propertios.

Gross structure—A diffuse-porous wood. Growth rings usually indistinet
but oceasionslly delimited by somewhat crowded vessels, less than one ring per
3 om. in fast grown material.  Pores large to moderately laege, very few to fow
( 1-5 por mm. * ), usially evenly distributed but some times with a tendenocy to
crowding especially near growth marks, mostly solitary or in short radial multi-
ples of 2-3, rarely more, oval in outline and open ; vesssl lines distinet, but not
very conspiouous. Sofl fasues abundant, forming bulk of the ground tissue,
reticulate, but indistinet and not distinguishable from Abres even under hand
lens owing to the lstter being extremely thin-walled.  Raygs broad to moderately
broad, distinot to the eye, few and wide apart, evenly spaved and not storied.

Strength—It is the lightest, weakest and softest of all commercial timbers,
hut waight for woight is reported to be stronger than even sitka spruce. Curi-
ously enough the so-called hewrtwood has been found to be only half as strong
as the sapwood which is the commercial product. For strength figures of Indian
balsa (sapwood ) ploase see sppendix I.

Seasoning—As it is apt to shrink considerably, balsa is reported to be rather
difficult to seuson, Kiln drying has been found to be the best. Tt can also be
satisfactorily air-seasoned by yuick conversion and end-stacking the boards
against a horizontal support.

Natural durability—Not at all durable. It decays quickly in the presence
of moisture.

Insect attack—Liable to borer attack.

Preservative treatment—Adequate protection against decay in contact with
moisture is provided by simplo water proofing treatment such as impregnation
with hot melted paraffin or suitable water repellant preservatives.

Working qualities— Easy to work with sharp thin-edged tools on which there
is practically no blunting effect. It is casy to screw and nail without any
splitting, but does not hold them well wmder strain. It glues excesdingly well
and is best joined this way.

Supply and usss—The chief sources of supply are in tropical South America
particularly Eousdor, while some of the contral American States and the West
Indies also produce it in commercial quantities, In India it is not yet produced
on & large soale and the demsnd has to be mot from imports. Balsa is chiefly
used where oxtroms lightness and speeinl insulating properties are called for.
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During the last two wars it came into prominenos as a timber of groat strategic
value being much in demand by the Navy and the Air Force. The lightest
grade timber (sp. gr. 0-12) is required for aireraft, the Navy requirements
being met by slightly heavier timber (sp, gr. 0-18 ). 1t is used by the Navy
for rafts, floats, lifebuoys and other life-saving squipment, while its chief use
in aircraft is for corestock of sandwich material used in the construction of
Mosquito Bombers. Another important uss is as insulating material parti-
cularlly for refrigeration trucks and cold storage rooms. It is also used for sound
deadening and cushioning heavy machinery for preventing transmission of
vibrations in buildings. Other uses are for novelties, toys, hat blocks and model
plane kits. The last have becoms so popular that s single factory in England
is at present using as much as a million ou. ft. per year for these toy kits.

Material—
7760 8. Coimbatore ( 0-12 ), 8033 Mysors ( 0-15 )-
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18. STERCULTACEAE

The family Sterculiaceas is mainly tropical snd sub-tropical and comprises
approximataly 50 genora and about 700 specios of trees, shrubs, olimbers and
horbs having & wide distribution. It has recsived oconsiderable attention
from systematists as well as wood anatomists. The two African geners Man-
sonia and Triplochiton have boen placed by some botanists in & separate family —
the Triplochitonaceae. Others consider the section Busttnerioideas — which
includes besides thess two genera, Eriolaena, Helicteres and Plerospermum among
those described here —as a distinct family the Buettneriaceae.

The economic importance of the family is mainly due to the well-known
commercial product, covos or chocolate, which is obtained from the seeds of
the South American plant — Theobroma cacao L. The nuts of the African spe-
cies Oola acuminate Schott. and Endl. are also of some commercial importance
as they contain caffein. On sccount of their stimulating properties, cola nuts
are said to constitute a staple article in negro diet and form 4 principal item
of trade in West Africa. Beeds of some spocies of Stereulia, chiefly 5. foetida
L. and 8. uréns Roxb, are often roasted and saten, while the inner bark of
8. villoss Roxh., S. urens, Helicleres isora L. snd Abroma augusta L. yields a
good fibre suitable for making ropes and coarse canvas. Sterculic wurens
troes are often tapped for the gum - known as "katira'' which clossly
rosembles gum-tragacanth and is used as a substitute for it. A fow others like
species of Melochia and Dombeya nre frequently grown in gardens as ornamental
plants,

The Sterculiaceae are not very important from the point of view of timber.
Tha best known timbers of more than local importance are the West African
oboche | Triplocheton scleroxylon K. Schum. ) and mansonis or pruno ( Man-
somia altissima A. Chev. ), which are often exported to the United Kingdom.
The former is & soft, light, easily worked timber used for interior joinery,
yensers, core-stock for plywood and furniture, while the latter is & handsome
timber resembling walnut and is suitable for high-class furniture and cabinet
making. Timbers of some importance in the Indo-Malayan region are also
furnished by Heritizra, Plerospermum and Steroulia.

The family is represented in the Indian region by 12 or 13 genera of which
about © or so are woody, Wood specimens were available for study for &
genera, which are desoribod here. Among those not represented in the wood
polloction st Dohr Dun are Lepionyehia glabra Turez o small tres of the Western
Ghats and Resvesia Lindl. a genus of small trees occurring in the eastern
Himalayas. Buettneria Linn. is s genus of woody climbers of which four
species occur in the Indian region, chiefly in Sikkim, eastern Himalayas,
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Burma sand the Andamans. Adbroma augusta L. though naturalized in several
parts of India is only doubtfully indigenous while Guazuma tomentoss H.B. &
Kunth., Melochia velutina Bedd. and Klsinkovia hospita L. are introduced
trees frequently cultivated and planted in gardens.

The woods exhibit wide variation in their colour, hardness, weight and
other physieal properties as well as in their gross anatomical structure. It is
therefore usnally possible to distinguish the different genera without recourse
to microseopic study, while in some cases even specific identification is not
very difficult. The colour varies from pale yellowish-white in Helicteres and
most species of Sterculia, through intermediate shades of greyish or light
reddish-brown in Plerospermum and Mansonia to brick red or deep reddish-
brown in Eriolaena and Heritiern, As regards other physical properties, they
vary from extremely soft to very hard, extremoly light to very heavy (sp.
gr. 0-16-1+10 air-dry ), dull to rather lustrous and coarse to very fine-toxtured.
The woods are ususlly diffuse-porous with oceasional semi-ring-porous tendency
in Helicteres. Pores large and mather fow in Stereulia to very small and
numerous in Helicteres and Mansonis (in part ) with intermodiate sizes pre-
dominating in other genera, mostly solitary and in radial multiples of 2-3 or
more, rarely in elustors, usually open but filled with reddish-brown gummy
deposits in Heritiera and tyloses in some species of Sterculia. Soft tissues or
parenchyma predominantly apotracheal in Helicteres, Heritiera, Mansonia,
Plerospermum and Sterculia (in part ), ocourring as fine, closely spaced, inter-
rupted or broken tangential lines, forming a net-like structure visible only
under the lens, sometimes tending to be diffuse and rather indistinct ; in broad
wavy or straight tangential bands in some species of Sterculia and predominantly
paratracheal in Eriolaena and some Stereulia spp. forming distinet sheaths or
eyelots round the pores, occasionally aliform confluent and connecting adjacent
pores by short wavy or straight tangential lines ; also in more or less continuous
lines or layers delimiting the growth rings as in Eriolaena and to some extent
in Heritiera, Mansonia and Sterculia. Rays usually of two distinot sizes in
Sterculia, broad and fine, the former clearly visible to rather prominent to the
aye, the largest of about the same width as the pores, not storied, the latter just
visible and sometimes indistinet even under the lans, often indistinetly storied
or tending to be storied giving rise to faint and somewhsat irregular ripple
marks. In all the remaining geners the rays mostly medium-sized to fine,
usually storied except in Helicteres, giving rise to fairly distinct ripple marks,
Resin canals of the traumatic type, arranged in short or long tangentisl bands,
occasionally present in Sterculic and Heritiers.

Key to the genera

|. Pores very small, very numerous, just visible under the
lens, Wood fine to very fine-textured ... e 3
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1. Pores large to medium-=sized, fow to moderstsly fow,
clearly visible to the eye. Wood medium to coarse-

textured w3
2. Ripple marks present. Wood very hard, very heavy,
often scented ... .. Mansonia
(M. gagei )
2. Ripple marks absent. Wood moderately hard,
moderately heavy, without any seeut ... Helicleres
3. Rays broad, prominent to the eye. Wood usually soft,
light and coarse-textured ... -.. Sterculia

3. Rays medium to fine, indistinct or just visible to the
eye. Wood moderately hard to very hard, moderataly
heavy to very heavy and medium-textured - 4
4. Boft tissues predominantly paratracheal in narrow
vasicentric sheaths or eyelets round the pores, or join
two or more adjacent pores by short wavy tangential
4. Boft tissues predominantly apotrachesl in fine,
closely spaced interrupted tangential lines forming
a distinot to somewhat indistinet net-like struoture 5
5. Ripple marks very distinet, prominent to the eye, 20-24
per om. Wood usually vellowish to greyish-brown ... Mansonia
(M. dipikae )
5. Ripple marks fairly distinet to faint and somewhat
indistinet, 30-40 per om. Wood pinkish-grey to
8. Wood usually very hard, very heavy and dark
reddish-brown ... ... Heritiern
8. Wood usually moderntely hard, moderately heavy,
and pinkish-grey to light reddish-brown -. Plerospermum

1. ERIOLAENA DO.

A tropical genus of 7-8 species of trees distributed in the Indo-Malayan
region. Bix or seven spocies ooour in the Indian region of which five are
described here. The woods of the different species studied are similar in
structure and properties and are indistinguishable from one another,

1. E, candollei Wall—salmon wood, swani. dwani, pefwun, stoani,
tayow-ywetwsing lm 5 %w, kadegi ( Kan. ), bothi, bute ( Mar. ), kutiki-
botuku ( Tel. ). Amedium-sized o fairly large tree about 9-18 m. in height and
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1-2 m. in girth with a clear bole of 4:5-9 m. Bark grey, with short narrow
fissures, about 25 mm. in thickness. '

It is found chiefly in the deciduous forests of North Kanara, the Deccan,
Bhutan and Burma.

Description of the wood—Ses below,

2. E. hookeriana W. and A.—bhonder, kunjai, kuthi (Gond.), bhoti
( Hind. ), dandiyase, dhasiro ( Kan. ), bundun, halibomo, oit-bulung (Kol ),
guakasi (Mal-pahari ), arang, bhondic dhaman, bother, botku, bute (Mar. ),
ponra ( Oran ), bonohandi, bomoksndu, bonta ( Or. ), guagoli ( Sant. ), pulichai-
vands, thuthi, uduppei, peruduppai ( Tam. ), narbotku ( Tel. ). A small tree of
the deciduous forests of western and southern India and Madhya Pradssh
extending northwards to Chota Nagpur and Bihar,

Description of the wood—See below.

3. E. spectabilis Planchon—A small tree of the hill forests of Nepal,
Manipur and apper Burma from 1050-1350 m. elevation.

Description of the wood—See below.

4. E. stocksii Hook. f—dhaula, giala, giali (Aravalli hills ), jehali
( Panchmahal ). A amall tree closely allisd to and perhaps not specifically
distinet from E. hookeriana. Bark grey, with fine horizontal fissures, about
6 mm. thick

It is found in the Aravalli hills, Panchmahals, Konkan and South Deccan.
Description of the wood—See below.

5. E. wallichii DC.—A small tree. Bark brown about 8 mm. in thickness.
It is found in the Nepal and Sikkim Himalayas.

Description of the wood—See below.

Description of the wood

( Eriolaena candollei, E. hookeriana, E. spectabilis, E. stocksii,
and E. wallichii)
(Pl 26, 151, 152 )

General properties—Sapwood light brownish-grey, darkening on exposure,
about 2-3 em. wide ; heartwood sharply defined, reddish-brown to brick-red
with darker streaks when first exposed, fading into a rather dull brown on
oxposure; hard; usually heavy (sp. gr. 0:69-0-94 air-dry); ooccasionally
somewhat lustrous ; straight-grained and medium-textured.

Gross structure—All are diffuse-porous woods. A single specimen of K.
candollei however showed a slight ring-porous tendency. Growth rings usually
present, but not conspiouous, delimited by a fine, more or less continuous line
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of soft tissus, 2-7 per em. Pores moderately large to small, fairly distinet to
just visible to the eye, moderately few to moderately numerous ( 5-18 per mm.* ),
mostly solitary or in radial multiples of 2-3, occasionally in tangential or oblique
groups of 2-8, rounded to oval in outline, open or partially plugged with tyloses,
oocasionally filled with reddish-brown gummy deposits ; vessel lines distinct
on the longitudinal surfaces, but not conspicuous. Soft tissues barely visible
to the eye, distinot under lens, usually forming narrow, light coloured sheaths
round the pores or pore-groups, sometimes as eyelet or halo occasionally
joining two or more adjacent pores by short wavy tangential bands ; also as &
fine more or less continuous line delimiting the growth rings. Rays moderately
broad to fine distinet to just visible to the eye, rather prominent under lens,
being of a much lighter colour than the background, uniformly distributed,
somewhat closely spaced forming an inconspicuous, rather low ( less than 1 mm.)
fleck on the radial surface, with a distinet tendency to storied arrangement
in some specimens of E. candolles. Ripple marks present, distinet in gome
specimens to rather faint and indistinet in others, sometimes just a suggestion,
about 30-33 per em.

Strength—E. candollei is reputedly a strong timber, but has not been tested
at Dehra Dun. However, according to tests carried out by Brandis in 1864,
the value of P ( coefficient of transverse strength ) is 1020, that is slightly more
than sal and sbout 25 per cent higher than teak.

Seasoning—Not an easy timber to season as it is liable to develop longi-
tudinal splits and surface checks. Quick conversion and careful stacking bet-
ween stickers, under cover and protection from too rapid drying are recommend-
ed for satisfactory results,

Natural durability—The timber ( E. candollzi ) is durable, with an average
life of over 10 years in exposod situations,

Insect attack—Of all the specimens in the authentic wood collection only
& single specimen of E. stocksii showed damage due to borer attack.

Working qualities—Rather hard to saw, but works and finishes well, both
by hand as well as on machines, taking an excellent polish.

Supply and uses—Of the 5 species only E. candollei is of some commercial
importance. However anly limited supplies ars available from Burma, whils
Bombay and Mysore can perhaps supply a small quantity of small to medium-
gized logs. The timber being toagh and durable is locally used for house-build-
ing, for felloes and spokes of earts, for ploughs, agricultural implements, paddles
and rice-pounders. 1t is nlso said to be used for gun-stocks { Gamble ), but has
been tried and fonnd unsuitable for military rifie-stocks. Howard considers
it to be s valuable decorative hardwood, suitable for the European market
particularly for cabinet making, inlay, turnery, ete.
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Material—

E. candollei — 286 Burma ( 060 ), 326 Burma (0-88), 2512 Burma
{0-86), 6325 Burma' ( 0-80), 6826 Burma ( 0-87 ), 7109 Burma
(0-87).

E. hooleriana — 3181 Chanda, C.P. (0-75), 3437 Palamow [ D87 ),

E. spectabilis — 4505 Burma (0-78 ).

E. stocksii — 3867 Cuddapah (0-94).

E. wallichii - 2326 Darjeeling { 0-78).

2. HELICTERES L.

A tropical genus of about 45 spacies of shrubs or rarely trees, having &
wide distribution throughout the tropics, except in Africa. The genus is
represented in India and Burma by seven species, of which only one is described
here.

H. isora L.—aimora ( Beng. ), thunge-che, tingkyut ( Burm. ), aita ( Gond. ),
bhendu, jonkaphal, kapasi, maraphal, marorphal, murad (Hind. ), kawuri, kavargi,
kempukowri ( Kan. ), pita baranda Khond ), potoporla, renta, sakomsing, sin-
kari ( Kol. ), kayyuna, kolnaru, valambiri ( Mal. ), kevani, muradsing ( Mar. ),
liniya ( Sinh. ), edampuri, karuva, Lasavu, valambiri, vatiachi ( Tam. ), adavicha-
manthi, guba-thads, kavanchi, pedda-shamala (Tel. ). A large shrub oocasionally
attaining the size of a small tree. Bark light grey outside, fairly smooth, with
fine honey-comb like fssares ; fibrous insids, about 3 mm. thick.

It is found widely distributed over the country in the sub-Himalayan tract
from Jhelum eastwards to Nepal, in Bihar, Eest Bengal, Central and South
India and also in upper Burma and Ceylon.

Description of the wood
( Pl 26, 153)

General properties—Wood pale yellowish-white to buff ; moderately hard,
moderately heavy (sp. gr. 0-56-069 air-dry ), usually straight-grained and
rather fine-textured,

Gross structure—A diffuse-porous wood, with occasionally a slight
ring-porous tendency, Growth rings distinot, nsually demarcated by a some-
what faint and discontinuous belt of light coloured tissue, denser latewood
and an oceasional tendency for eoncentric grouping of earlywood pores, about
3-8 par om. Pores small to very small, not visible to the eye but discernible
with & lens, very numerous (40-50 per mm.* ), avenly distributed mostly in
radial multiples of 2-8, but with tendency to tangential grouping at the beginn-
ing of the growth ring, rounded to oval in outline, usually open ; vessel lines not
visible or inconspicuous on longitudinal surfaces, Soft tissues or parenchyma
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not visible to the eye, barely visible or indistinet even under lens, in fine closely
spaced, short or interrupted tangential lines, forming » fine retionlum or net-
like strueture. Rays moderately fine to fine just visible to the eye, distinet
under the lens, evenly and closely spaced, without any storied arrangement.

No information is available regarding the strength and other properties
of the wood. The two specimens from the authentio colleetion which were
examined, were found to be rather badly attacked by borers, The wood is
said to be used for fuel, fonceposts and roofing in thatehed huts. Tt cuts and
works rather well with a pocket knife and may do well for watoh pegs, tooth-
picks and applicators, where size is not of muzh impartance.

Material—
2804 Berar (0-56 ), 4801 Saharanpur, UP. (069 ),

3. HERITIERA Arr.

A gmall genus of 6-7 species of trees confined to tropical Asis, Africa
and Australia. Atleast 5 species are known to ocour in India, of which; viz.,
H. fomes Buch. and H. littoralis Dryand sre littoral and the rest inland. Only
four species for which wood specimens were available for study are described
bere. The woods of the species considered, closoly resembls one another in
practically every respect and cannot therefore be separated.

1. H.acuminata Wall—bendonthuphang ( Kach. ), thing-phelem ( Kuki ),
arkhar ( Kuki and Lush. ), chokla { Mal. ), chingren ( Naga ), rashwe! ( Synteng ),
chokla, sadanangu, soundalai-unnu ( Tam. ), thing-saipho (Tippera ). A middle-
sized to large tree of the Khasi and Jaintia, Cachar and Lushai hills, i
up to 600 m. ; also found in the evergreen forests of the Westarn Chats in Tra-
vancore and Tinnevelly extending northwards to the Nilgiris, from 600-1200 m.
elevation. The tree growing in the south is often considored as & distinet
species — H. papilio Bedd. — closaly allied to H. acuminata Wall.

Description of the wood—See page 201,

2. H. fomes Buch. ( H. minor Lam. )—sundri. sunder, sundri ( Beng, )
pinle kanazo, razo, ye-kanazo ( Burm. ), A medinm-sized to large tree, ofien
buttressed, attaining a height of 15-24 m. and a girth of 1-2 m. in favoursble
localities. It is found gregariously in the Sundarbans and along Chittagong
coast, but reaches its best dovolopment in Burma whers it occurs throughout
the tidal forests, from Arakan to Tenasserim.

Description of the wood—See page 201,
3. H. littoralis Dryander—smdri. In Malaya it is known as dungun.
mawlda ( Andamans ), sundn ( Beng. ), pinlebanas

: ¢ (Burm. ), chandmarg
(Kan. ), sundrichand, kolland { Mar. ), stunag ( Sinh. ), chomuntiri, kannady
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ilai ( Tam. ). A small to medium-sized tree about 8-12 m. in height and 1-2m
in girth. Bark grey or discoloured, with longitudinal fissures.

It is not found in the Sundarbans, but is otherwise more widely distributed
than H. fomes. It grows gregariously in the tidal forests, all along the sea-shore
from Chittagong to Tenasserim and is common in the Andsmans. Tt also occars
on the west coast from Kanara southwards extending ap to Ceylon, but is not
eommon. C(utside the Indian region it is widely distributed along the sea
ooast in tropical Asia, Africa and Australia, particularly in the Malayan region,
the Philippines and Java.

Description of the wood—8ee below.

4. H. macrophylla Walltepop-pomik ( Abor), thing-ansil { Kok ).
A large evergreen tree often buttressed at the base when old. Bark dark brown
or almost black, rather smooth, exfoliating in amall square flakes, light red or
whitish inside, fibrous.

It ia found in the Khasi hills, Cachar, Manipur and North-East Frontier
distriet in Assam and also occurs in upper Tenasserim in Burma.

Description of the wood—See below.

Description of the wood
{ Heritiern acuminata, H. fomes, H. littoralis and H. macrophylla ).
( PL 26, 154, 155)

General properties—Sapwood pale pinkish brown or buff, 5-9 em. wide, not
always sharply defined, sometimes gradually merging into the heartwood ;
heartwood deep reddish-brown, with dark brown or porplish streaks, often
darkening with age ; very hard ; heavy to very heavy (sp. gr. 0-84-1-20 air-
dry ) ; dull, fairly straight to somewhat interlocked-grained ; even and medium
to fine-textured with a rather smooth feel.

Gross structure—All are diffuse-porous woods. Growth rings distinet to
indistinet, when distinet delimited by denser fibrous bands and sometimes by a
more or less continuous line of lighter-coloured soft tissue, 3-6 per cm. Pores
moderately large to small, mostly medium-sized, visible to the eye, few to mode-
rately few ( 4-9 per mm.? ), fairly evenly distributed, mostly solitary or in short
radial multiples of 2-3, rarsly more ; vessel lines distinet on longitudinal surfaces,
often filled with reddish gum, hut not conspicuous. Saft Hasues not visible to
the eye, distinct under lens as fine, light-eoloured, olosely-spaced, somewhat
interrupted or dotted lines forming a retioulum or net-like structure with rays :
also diffuse and scattered and sometimes as a more or less continuous fine line
delimiting growth rings. Rays fine, barely visible or indistinet to the eye, dis-
tinet under lens, uniformly distributed somewhat closely spaced forming a low,
rather inconspicuous fleck on the radial surface, the largest not more than 1 mm.
in height, with a tendency for the smaller rays to be storied on the tangential
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surface. Ripple marks usually present, rather faint and indistinet, often just
a suggestion, but invariably somewhat better defined in the sapwood, aboat
3240 per em. Gum ducts of traumatic type occasionally present arranged in
short or fairly long tangential rows embedded in u belt of soft tissue.
Strength—Of the 4 species incloded here, only H. fomes has been subjected
to full scale standard tests at Dehra Dun. For strength figures please
oo appendix . Some figures are also awvailable for H. littoralis based on
tests earried out on Ceylonese and Malayan samples. For the former, Gamble
quotes, Prof. Unwin's figures obtained st the Imperial Forestry Institute,
London - weight 75-47 Ib. per cu. ft., resistance to shearing along the fibres
1333 Ib. per 8q. inch, crushing stress 2- 938 tons per sq. inch, coefficient of trans-
verse strength 6-460 tons per sq. inch, and coefficient of elasticity 737-2 tons
per 8q. inch. For the Malayan timber ( dungun ), Desch gives the following
figures based on tests carried ont at the Timber Research Laboratory, Sentul.

Strength figures from tests on small clear samples of H. littoralis Dryand
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These figures compare favourably with those of sundri ( H. fomes ) and it
appears reasonable to conclude that from the point of view of strength
properties, H. littoralia is not much inferior to H. fomes, especially as all speci-
mens of H. littoralis in the Dehra Dun colleetion were considerably hesvier
than the Malayan test samples, with an average sp. gr. of 0-96. The wood
specimens examined of the other two species — viz., H. acuminata and H.
macrophylla were practically the same as sundri in weight, hardness and stroo-
ture, and may be expected to behave more or less similarly under stross.

Seasoning—The timber { H. fomes ) is rather slow in drying and prone
to fine surface cracks. Apart from this, it seasons well and develops fow
defects, 1Tt should be converted green and dried slowly under cover, but with
good air ciroulstion, Kiln-seasoning st rather low temperatures has besn
found to give satisfactory resolts during trials conducted at Dehra Dun,
H. littoralis is also subject to surface eracks and is Hable to end splitting. Good
resulta ean however, be obtained by eareful air-sansoning or kiln-seasoning.

Natural durability —Though both sundri ( H, fomes ) and dungan ( H.
littoralis ) ave reputed to be very darable timbers, there are no experimental
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data to substantiate this. In actual graveyard tests carried ovt at Debra Dun
sundri was found to have an average life of only 3-4 years. Asccording to Desch
H. littoralis also behaved more or less similarly in tests carried out in Malays,
only 3 out of 11 pieces surviving o little over & years. H. acuminala and
H. macrophylla are also probably of the same durability class, The latter is
susoeptible to attack by wood rotting fungi.

Insect attack—In bath H. fomes and H. littoralis sapwood of logs, especially
when newly felled, is liable to be attacked by shot-hole borers. Of the 16
specimens in the Dehra Dun wood colletion, only one specimen of H. littoralis
showed insect attack in the sapwood. Desch reports that one specimen of
the same species in the Kepong collection is attacked by a long-horn borer.
The timber is said to possess some resistance to marine borer attack { Bianchi ).

Preservative treatment—Aoccording to Trotter the sapwood treats readily
with preservatives, but the heartwood is more refractory, penetration being
patchy.

Working qualities—Both sundri and dungun being very hard are rather
difficult to saw, but otherwise machine well and ean bo worked to an excellent
surface taking s high finish and & beautiful polish.

Supply and uses—Supplies of sondri ( H. fomes ) in India are either prac-
tically exhansted or are so negligible as to be of little commercial importance.
The timber however is available in commercial quantities from East Pakistan
and Burmsa. Considerable sapplies of H. littoralis should also be available
from the Andamans. Sundri is known to be extensively used for boat-
building as planking, oars, spars and masts, 1t is also commonly employed
in carriage building for shafts, felloes and spokes and in construction work
for beams, posts and piles for bridges. Ths timber has been ased and found
satisfactory for picker arms and tool handles particulsrly of the larger and
heavier type. On account of its hardness, toughness and strength it is suitable
for agricultural implements, palley-blocks, tent-pegs and pit-props. It has
been tried by some paper mills in India for suction box covers with satisfac-
tory results. It also yields an excellent firewood and is very muaoch in demand
for fuel purposes. The timber of H. littoralis though not so well known is
used for similar purposes in Burma. The wood of H. scuminata is locally
nsed in the south for construction wuork, carriage building and agrioultural
implements and should be capable of being put to the same uses as sundri.

Material—

H. acuminata — 5163 Travancore ( 1-04 ).

H. fomss — 3125 Burma ( 1-10 ), 5361 Burma ( 0:95 ), 5742 Burma
(1:06 ), 6451 Burma ( 0-95 ), 5742 Burma ( 1-06 ), 6451 Sundarbans
(0-88), 6531 Burmsa (1-06), 7299 Sundarbans ( 1-06), 7302
Sundarbans ( (-93 ), 73056 Sandarbans ( 0-95 ).
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H. littoralis — 517 Andamans (0-92 ), 2226 Andamans ( 0-85 ), 2285
Andamans (1-02), 2016 Andamans (1-10), 5832 Andamans
(0-90).

H. macrophylla — 8417 Burma ( 0-94 ),

4. MANSONIA J. R. Deusm.

A small genus of trees, with somewhat limited distribution. OFf the G speaies
recorded, three have been roported from tropical Africa while the other
two are confined to Indin and Burma. The woods of the two species des-
oribed here are very dissimilar, and can be distingnished from each other
without much diffieulty.

Key to the species
Pores minute, indistinet under lens, very numerous : ripple
marks present but not very prominent, 32-38 per om.  Wood
very hard, extremely fine-textured, ocoasionally scented oo M. gagei
Pores medium-sized to small, just visible to the eye, distinet
under lens, moderately numerous to numerous ; ripple marks very
prominent, 20-24 per em. Wood moderately hard, medium-
textured, not scented ¥ oo M. dipikae

1. M. dipikae Purkay.—badam, lapse, lapseodal ( Asm.). A large tree
about 25-35 metres in height and 3 metres in girth. Bark grayish-white with
longitudinal fissures.

It is found in the Dhansiri Reserve, Nowgong and Rangpahar Reserve
of Naga Hills in Assam.

Description of the wood
( Pl 26, 156 )

General properties—Sapwood pale yellowish or greyish-whits abogt
4-6 om. wids ; heartwood sharply defined, yellowish to greyish-brown, often
with darker purplish-brown streaks; moderately hard moderately heavy
( #p. gr. 0-60-0-66 air-dry ) ; somewhat lustrous but without any distinet scent .
straight-grained ; even and somewhat coarse to medium-fine-taxtured,

Gross structure—A diffuse-porous wood. Growth rings fairly distinet to
indistinet ; when distinet delimited by denser latewood and somstimes by & more
or Jess oontinuous line of soft tissuo, 3-7 por em.  Pores medinm-g; 1 to small,

just visible to the eye, distinet umder lens, moderately numerous to numeronus
( 1487 per mm.? ) more or less evenly distributed, solitary or in radial multiples
of 2-3 occasionally 4, rounded to oval in outline. usually open : vessal lines
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visible on the longitudinal surfaces, but rather inconspicuous. Soft tissues or
parenchyma indistinet or just visible under the lens, scattered or diffuse and in
fine short, hroken tangential lines forming an irregular net-like structure.
Rays fine, not visible to the eye, distinet under lens, evenly and closely spaced
forming an inconspicnouns fleck less than 05 mm. high on the radial surface,
distinctly storied. Ripple marks present, well defined, very prominent to the
eye as well as under lens, about 20-24 per em.

Strength—From the limited tests carried out at Dehra Dun it appears to be
a rather strong timber for its weight comparing favourably with walnut. For
strangth figures please see appendix I.

Seasoning—Not tested at Dehra Dun. However, Mansonia  allizsima
A. Ohev. from Weat Afriea ( sp. gr. 0-6] air-dry ), which is very similar to
M. dipikae in practically overy respect and cannot be distinguished from it, is
known to air season readily with little degrade apart from splitting of the
knots. The Afrioan species also kiln seasons fairly rapidly and well, the
amount of shrinkage beiug very low 2-7-8-1 por cent tangentially and 0-9-1-5
per cent Tadially while drying from the green condition to about 10 per cent
moisture content. The Indian species may be expected to hehave somewhat
similarly.

Natural durability—The timber is still under test at Dehra Dun. Inspeo-
tion after one year showed all heartwood specimens to be perfeotly sound.
Mansonia altissima is said to be very resistant to decay.

Insect attack—None of the specimens in the Dehra Dun coilection  showed
any insect attack. Logs of M. altissima are however, reported to be susceptible
to pin-hole borer and long-horn beetle damage, which iz usually confined to the
sapwood.

Preservative treatment—From the limited tests so far carried out at
Dehra Dun, the heartwood appesrs to be refractory to trestment even nnder

pressure.

Working qualities—Easy to work and planes to s good, smooth finish.
Mansonia alfissima is reported to nail, screw and glue satisfactorily taking an
excellent polish, Though not very suitable for peeling on & rotary machine,
the African timber is said to yield very good veneers when sliced. The saw-
dust from the dry timber however is sometimes reported to cause skin and
nasal irritation and smarting of the eyes.

Supply and uses—The timber is availsble only in Assam, and supplies are
naturally limited. It is a handsome timber, very much resembling walnut
in appearance, strength properties and working qualities and should prove
saitable for most purposes for which walnut is used, particularly high class
furniture, cabinet work, show-cases and, panelling. It may ba worthwhile
trying for carving and turnery work and oven for rifle-stocks. The light coloured
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sapwood, which is often very wide should be useful for drawing and mathe-
matioal instruments.
Material—
8005 Assam { 060 ), 8006 Assam (063 ), 8007 Assam ( 0-83), 8000
Assam (065 ), 8010 Assam ( 0-86 ).

2. M. gagei Drumm.—kalamer. A small to medium-sized tree about
12m. in height and about | m. in girth, confined to South Tenasserim in Burma.

Description of the wood
( Pl. 27, 167 )

General properties—Sapwood pale yellowish or brownish-white darkening
on exposure, rather wide ; heartwood sharply defined, deop reddish or olive
brown, with darker purplish-brown or chocolate coloured streaks : vory hard ;
heavy to very heavy ( sp. gr. 0-82-0-07 air-dry ), rather dull with a somewhat
oily, but amooth feel ; sometimes with & sweet scent resembling that of eagle-
wood, fairly straight to interlocked-grained ; even and very fine-textured,

Gross structure—A diffuse-porous wood.  Growih rings usaally indistinet,
sometimes faintly delimited by denser latewood and a somewhat broken line
of soft tissue, 4-8 per em. Pores very small to extremely small, not at all
visible to the eye, not distinot or harely visible under the lens, Very numerous,
more or less evenly distributed, solitary orin radial multiples of 2 to 3, oces-
sionally 4 or more, rounded to oval in outline, open or plugged with reddish-
brown deposits ; vessel lines not visible on the longitudinal surfaces. Saft
tissues or parenchyma indistinot or not visible even under lens. Rays very fine,
not wisible to the eve, distinct under lens, evenly and elosely spaced,
forming a vory inconspicuous fleck on the radial surfaces, distinetly atoried.
Ripple marks present, distinct, but much finer and less conspicnous than in
M. dipikae, about 32-36 per om.

No information is available regarding the mechanieal and other properties
of this wood, as it has not been tested at Dehra Dan or elsowhere. OF the
three specimens examined, two show borer damage. Being fine-textured and
scented it has been reported to be used as a substitute for sandalwood.

Though hard, it appears to be suitable for small carved wooden  pisces.
It is also said to be nsad #s & cosmetic by Burmese ladies,

Material—
1950 Burma ( 0-97 ), 6788 Burma ( 0-82 ), 6827 Burma (0-83).
5. PTEROSPERMUM Scmzms

A tropical Asiatic genus of about 20 species of trees distributed throughout
South and South-East Asia, the Andamans, Java, BmmomdthuPhi]ipm
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About & dozen species ocour in the Indian region, of which 9 are described here.
Exeept for slight variations in weight and hardness, the woods of the species
included here are very similar and cannot be distinguished from one another.

1. P. acerifolium Willl —hathipaila. sipon-asing. tepop-paplok ( Abor ),
bon-morla, hdipeala, larubanda, moragos, morra, mota-marulia ( Asm. ), kanalk-
champa, kuchokunda, mus ( Beng. ), magwi-napa, sinng, taung-pstwoun ( Burm. ),
taguri changne ( Duff, ) mat-bul-japha, rikhabok ( Garo ), mayeng ({ Jaunsar ),
laidorbuphang, lati-gongrai-baphang, rangirala ( Kach. ), dieng-dit-la-khoh,
dieng-khoh, dieng-khong-swet, dirng-myrhaw, dieng-sla-um-pas, dieng-tharo-masi
(Kh. ), naklar-theng ( Kuki ), numblong ( Lep. ), waisil-thing ( Lush. ), gaik
( Magh ), kukle ( Manipur ), makchand ( Malpahari ), kanak-champ, karnikar
{ Mar. ), kongla-arong, lokong-krong-arong, lopok-lok-arong ( Mik. ), hatipaile
( Nep. ), machkund ( Sant. ), modubura ( Sylhet ), thadaya-maram { Tam. ), avor,
ching-pha ( Tippera ). A large tree up to 24 m. in height and 1-5-2-6 m. in
girth with a clear cylindrical bols of 9-12 m. Bark grey or brown outside,
smooth to somewhat rough, inside purplish with white streaks, thin.

It is found in the sub-Himalayan tract from Jumna eastwards in Uttar
Pradesh, North Bengal, hills of Assam, Chittagong and Burma. It also ocours
scattered in Bihar, Madhya Pradesh and Orissa and is often planted as an
ornamental tree.

Deseription of the wood—See page 205,

2. P. glabrescens W. and A-—pambaram ( Mal. ), mooli, valta-polavu
(Tam.). A medium-sized tree up to 18 m. in height and 1-1-5 m. in girth.

It is found in the Western Ghats from South Kanara to Travancore at
alevations of 300-600 m., not common.

Description of the wood—Seo page 208,

3. P. heyneanum Wall,—kesali, oopin ( Kan, ), mala-vuram, nay unam,
palaka-unam, thopali ( Mal. ), giringe ( Or. ) ndupai, polavu ( Tam. ), lada thada
(Tol. ), A middle-sized tree of the forests of Deccan, on the oast coast and
inland hills in Ganjam. Northern Circars and Cuddapah.

Description of the wood—See page 208

4. P. jackianum Wall.—ngwe-la-byin, taung-myingye [ Borm. ). A
medium-sized to large tree of Tenasserim. Also found in Cochin-China and
extending southwards to Penang.

Description of the wood—See page 205,

5, P. lancaefolium Roxb.—bon-baguri, bon-nahor, bon-tituli, mola-nahor
(Asm. ), ban-kall {Beng.), pung-i-tabri {Duf. ), bol-nabat, bokia (Garo ).
lai-kwlaiphang ( Kach. ), dieng-nor-sha ( Kb, ), phong-arong, theng-pitulz-arong
( Mik. ), nahorobu ( Miri ), chingnai ( Naga ), singani ( Nep. ), narch (Sylhet ),
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phai-bomarta ( Tippern ). A medinm-sized to large tree of Khasi hills, Manipur
Description of the wood—See below.
6. P.reticulatum W. and A.—mala-vuram ( Mal. ), muli polavn, tholpuli

(Tam, . A medium-sized tree of the forests of Malabar and Travancore,
ooourring st low slovations.

Description of the wood—3ee helow.

7. P. rubiginosum Heyne—malam-thodali, mala-vuram | Mal. ), chinna
polavu, chittalai polavu ( Tam. ) A tall tree up to 24 m. in height and about
2 m. in girth, found chiefly in the evergreen foresta of the Western Ghats from
Malabar southwards, ascending up to 900 m. elovation.

Description of the wood—See bhelow,

8. P.semisagittatum Ham.—nayye, najyay-pen, nakyay-pen ( Burm. ),
nioleinbyeng ( Magh ). A medium-sized tree, 15-18 m. in height and 1-2 m.
in girth with clear bole of 89 m. usually fluted. Bark grey, thick.

It ocenrs in Chittagong and all over Burma.
Description of the wood—See below.

9. P. suberiflolium Lam.—baili ( Khond ), muchucuda ( Mar. ), baclo,
bayalo, giringa, makai-champa (Or. ), welanga ( 8inh. ), polavw, muravanks
senolugu, vinaku ( Tam. ), lolugw, thada ( Tel. ), A small to medium-sizedl tree
of the forests of Deccan on the east coast and inland hills in Orissa, Northern
Cirears extending southwards to Cuddapah, It is also found in the drier regions
of Ceylon but its oocurrence in Kanara and Konkan is rather doubtful.

Description of the wood

( Pterospermum acerifolium, P. glahrescens, P. heyneanum, P. Jockianum, P.
lancasfolium, P, reticulatum, P. rubiginosum, P. semisagittatum, P. suberifolium ).
( Pl 27, 158 )

General properties—Sapwood distinot from heartwood in P, acerifolium,
white ; heartwood in all the Indian species described here, light greyish or pin-
kish-brown to light reddish-brown often with a distinet purplish tinge, turning
somewhat darker on exposure ; soft to moderately hard, and nsually moderately
heavy, oocasionally somewhat lighter or heavier (sp. gr. 0-44-0.77 air-dry ) ;
rather lustrous ; fairly stmaight to slightly interlocked-grained and medium-
fine-textured.

Gross structure—All are diffuse-porous woods. Growth rings indistinet
to distinet, often irregular in contour, demurcated by the slightly denser and
darker coloured latewood fibres, 2-6 per om. Pores visible to the eve, distinet
under the lens, medinm-sized to small, moderately fow to moderately numerous
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{ 5-20 per mm.? ), sometimes fewer, rarely more numerous, more or less evenly
distributed, solitary and in short radial multiples of 2-3, occasionally more or
in amall clusters, in contact with rays on both sides, mostly oval in outline and
open ; vessel lines visible but not prominent. Soft Hasues or parenchyma not
visible to the eye but seen under the lens, usually ocourring as fine, closely-
spaved, interrupted or hroken tangential lines extending from ray to ray,
ocoasionally tending to be diffuse and not very distinet. Rays usually fine,
ocoasionally somewhat broader, all more or less of the same size, indistinet to
the eve being of the same colour as the hackground, visible under lens, nsually
numerous and olosely spaced, but sometimes fewer and a little further apart,
rather low and not very distinet on the radial surface, mostly storied. Ripple
marks present, due to storied rays and parenchyma, usually distinet, visible both
to the eye as well as under the lens, sometimes rather faint and irregular and
difficult to count, about 3040 per om.

Strength—Of the species included here, only P. acerifolium has been tested
for strength at the Institute, and the other rematks that follow also are based
mostly on observations made on this timber. For strength figures please see
appendix T.

Seasoning—Apart from a tendency to develop surface cracks the timber
is epsy to season. Green conversion snd open stacking under cover, away from
direct sun are reoommended for satisfactory results.

Natural durability—Not durable in the open, bat fairly so under cover,
Agcording to Burkill, in Javs, the timber of P. diversifolium Bl is said to be
exeellent in contact with water, which however, is contrary to Reyes observa-
tions on Philippine timber of the species.

Preservative treatment—Heartwood is only partinlly treatable.

Working qualities—The timber presents no diffienlty when sawn green.
It is easy to work both by hand and with machines and finishes well taking n
good polish.

Supply and uses—Moderate supplies of Plerospermum acerifolium are
available from the east zone, chiefly Assam and also from Burma. The supplies
from the north zone including Uttar Pradesh and Himachal Pradesh are limited.
The other species are not exploited on a commercial seale being used only locally.
The timber of P. acerifolium is used ohiefly for planks, packing cases and turnery
artioles. It has been tried for matches and match-boxes and not found suitable,
Though not tested for plywood at Dehra Dun it has been tried for this purpose
in Assam and gives a good commercial plywood for general use.  P. rubiginosum
is locally used on the west coast for house-building and boats. According to
Reves, the Philippine timbers of the genus chiefly P. diversifolium are used for
house-building, furniture, eahinet work, turnery and household and agricultural
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implements. The Malayan speciea P. javanicum is said to be used for bridges.
house-construetion and boats ( Heyne ).
Material—
P, aeerifolium — 593 Darjeeling terai (0-78), 2510 Burma (0-73),
3135 Darjeeling terai (0-73), 5315 Dehra Dun, UP, (0-72),
5814 Dehra Dun, U.P. ( 0-64 ), 6294 Burma ( 0-57 ), 6685 Rangoon
[0:52), 8873 Motichoor, TP, [ 0-68).

F. globrescens — 4532 Travancore | (-44 ).

P. geyneanum — 4225 Cuddapah (0-72), 4581 Travancore ( 0-88),
6265 Madras ( 0-74 ).

P. jackianum — 7151 Barma ( 0-70 ),

P. lancasfolium — 4645 Dehra Dun, U.P, ( 0:88 ),

P. reticwlatum — 6196 Kanara ( 0-68 ),

P. rubiginosum — 4531 Travancore ( 0-71 ).

P. semisagitiafum — 2611 Burma ( 0-62 ), 2706 Tavoy ( 0-77 ).

P. suberifolium — 1250 Ganjam ( 0-56 ), 1311 Ganjam ( 0-55 ), 3534
Orizsa ( 0-89 ),

6. STERCULIA L.

(Inoluding Firmiana Marsighi, Pleroeymbium R. Br., Plerygota Endl. and
Beaphium Endl, )

A large genus of usually soft and light wooded trees reaching ite best
development in tropical Asis. It consists of well over hundred species of
which about twenty are represented in the Indisn region. Woods of onlvy
thirteen of these were available for study and are included here. The m,
though usually soft and light and somewhat similar in their general properties.
show considerable variation in their anatomical structure and are therefore
considered here separately under five distinet groups. Based on gross anatomy
it has been found possible to correctly assign woods of the genus, to respective
groups of spovies, and in some cases even to partioular species. It is interest-
ing to note in this counection that some systematic botanists have also split up
the genus into n number of genera, which are to some extent in general agTee-
ment with the grouping based on gross structure,

Key to the species
1. Heartwood usually distinot from sapwood, reddish-brown 2
1. Heartwood ususlly not distinet from sapwood, oreamy
or greyish-white to light greyish-brown ... e |
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2., Broad tangential bands of soft tissue present atb
irregular intervals. Eumdmuumaﬂypmnhm

long tangential rows ... . 8. wrens
2. Broad tangential bands ufwﬁtmnotpromt
Gum duocts absent v . 8. foetida
3. Soft tissues in broad, wavy orfﬂuiyﬁtmght-tnngmhl]
bands... . 8. alata
5. coccinea
S. colorata
S fulgens
S. populifolin
3. Soft tissues not in broad, wavy or f[airly -st.mighL
tangentinl bands .. e o'

4. Soft tissues present, in numerous fine mlam:pt.ud
tangential lines, distinct, often appearing as
fine, clossly spaced dots under lens; and also
round the pores, but not well defined ..o 8. angustifolia

4. Soft tissues in numerous fine interrupted or broken
tangential lines absent, or if present, not visible
under lens. Soft tissues round the pores distinet
and well defined . THR

5. Growth rings indistinet, not delimited h_v, a layer of
soft tissue. Soft tissue round the pores, in a thin

sheath forming a distinet halo oo S companu-
lata

5. Growth rings distinet, delimited by a continuous layer
of soft tissue. Soft tissue round the pores, often
aliform, forming an eyelet not infrequently connect-
ing adjacent pores ... 8. scaphigera

1. S. alata Roxb. [ Pterygota alata ( Roxb. ) R. Br. |-—narikel. pahari
( Asm. ), tula ( Beng. ), haron, let-kok, sinkadet ( Burm. ), budda-narikel ( Chit-
tagong ), mibol ( Garo ), bandar-pela, thailokhrong ( Kach. ), talbe-mara, tatiale
( Kan. ), dieng-klong, dieng-soh-lakor (Kh.), bantai [ Kuki), phunder-pui
( Lush. ), hangkyow { Magh ), anathondi, kodathani, poola, porla, pothondi ( Mal. ),
bara-laiphanzeh ( Mechi ), bong-long-thing, pong-ong-thing ( Mik. ), khamari,
labshi, mustini ( Nep. ). A large tree sttaining in favourable localities a height of
over 45 m. and a girth 2-5-3 nu with & straight eylindrical bole of 2430 m. up to
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the first branch, often buttressed at the base, Bark greyish-brown outside,
fairly smooth, but corky with horizontal wrinkles and shallow vertical fissures,
showing green underneath, and fibrous inside, rather thick.

1t is found in the evergreen foresta of North-East India, particularly Assam
and in the Western Ghats from North Kanara to Travancore ascending ap to
900 m. but reaches its best development in Chittagong, Burma asnd the
Andamans.

Description of the wood—See page 217,

2. S. angustifolia Roxb.—mainma-shaw ( Burm. ). A small to medium-
sized tree found in lower Burma from Msrtaban to Tenasserim. This species
is considered by some botanists us not distinet from S. balanghas L. — nar-
thondi, nattuthondi (Mal. ), nave ( Sinh. ), kevalom (Tem.). A medium-
sized tree of the Western Ghats from Malabar sonthwards and the low country
of Ceylon.

Description of the wood—See page 219,

3. S.campanulata Wall. ex Mast. | Pterocymbium tinctorium ( Blanco )
Merr. |—pspita. papila ( Andamans ), suwbya, show-pye ( Burma ). A large
tree 30-40 m. in height and 2-5-3 m. in girth with & 24-30 m. straight, eylin-
drical bole without any buttresses. Bark grey and patehy.

It is found m lower Burma from Martaban to Mergui and Tenasserim and
in the Andamans, where it is also grown in plantations., It wlso oocurs in the
Malay Peninsula snd Java.

Description of the wood
{ PL 29, 160 )

General properties—Sapwood and heartwood not distinet.  Wood ereamy-
white to ost-meal coloured, often showing dirty grey discoloration ; soft to
very soft, often easily dented with a finger nail, very light ( sp. ar. 0-91-0-34
air-dry ), lustrous on radial surface when not diseoloured ; straight-grained,
even and conrse-textured.

Gross structure—A diffuse-porous  wood. Growlh rings indistinet to
fuirly distinet demarcated by the slightly thicker-walled Iatewood fibres and
sudden flaring or widening of the rays. Pores large to moderately large,
distinetly visible to the eye, fow ( 24 per mm.? ), more or less evenly distri-
buted, mostly solitary, bul sometimes in short radial multiples of 2-3, lod
to oval in outline, open ; vessel lines straight, distinet to rather conspictons.
Saft tissuzs or parenchyma indistinot to the oye, but visible under the lens form-
ing » more or less well-defined sheath or halo round the pores ; also diffuse and
in numerons fine interrupted tangential lines, indistinet or not visible sven
under lens, due to the extremely thin-walled fibres, which can often be seen
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individually with » lens. Rays of two sizes, very broad to moderately broad
and fine, the former prominent to the eye. the largest heing of the same
width or oceasionally even wider than an average sized pors, widely spaced,
forming & conspicuous lustrous fleck on the radial surface about 2-5 mm.
or move in height and the latter very few and visible only nnder the lens;
not storied.  Ripple marks indistinet or not visible to the eve, rather faint and
irregular even under jens, sometimes just & tendency due wostly to the storied
arrangement of the fhbres, parenchyma and vessel clements. Gum ducts,
opoasionally present, fraumatio and arranged in long tangential bands.

Strength—Only asmall consignment has been tested at the Forest Research
Institute, Dehes Dun, For strength figares please see appendix 1.

Seasoning—Easy to season without much degrade. However, the logs
should be converted absolutely green immediately after felling and open-
stacked under cover so & to prevent sap stain and digeoleration, which are

oOmMMon. Kiln seasoning gives the best results.

Natural durability—Very perishable in exposed situations and in contact
with the ground, but if properly aensoned lasts fairly well under cover.

Insect and fungus attack—Both logs and converted timber are subject
to damage by insects, chiefly powder-post heetles and shot-hole and pin-hole
borers. Logs and unseasoned timber are also easily susceptible to hlue sap
stain and fingus attack.

Preservative treatment—No data sre available.

Waorking qualities—The timber is very easy to saw and work both by
hand as well as with machines. When quarter sawn it gives pleasing lustrous
boards.

Supply and uses—The chief gources of supply are the Andamans, where
abundant supplies are available. The timber is used mainly for light packing-
onses and is in great demand by the match industry for match-splints as well
as hoxes. It has been tried at the Forest Research Institute, Dehra Dun for
both ehemioal and mechanieal pulp for writing and printing papers and found
anitable. According to Reyes the timber is used in the Philippines also for
rafts ( floaters ), fish-net flonts and wooden shoes,

Material—
#4083 Andamans [ 034 ), 6547 Burma (0-26 ), 6844 Burma ( 0-22 ).

4. S. coccinea Roxb.—nak-chepela | Asm. ), kyiat, makai, shawa ( Burm. ),
lntam-pelom-changne ( Duft. ), banthior-kung, katior ( Lep. ), konkelu ( Mik. ),
sagle-papio (Min ), chiwari-pal, sitto-wial ( Nep. ). A shrub or small tres,
Bark grey snd warty ontside, green underneath.
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It is found in the eastern Himalayas, ascending up to 800 m, in Bhutan,
Sikkim and Assam hills and in Burma extending southwards to Tenasserim.

Description of the wood—See page 217,

5. S. colorata Roxb. [ Firmiana colorata ( Roxb. ) R, Br., Erythropsis
colorata Ridley }—berda ( Andamans ), jari-udal, jhari-udal, kath udal ( Asm. ),
moolu ( Beng. ), khowsey pini ( Burm. ), bhari-koi khansi ( Bombay ), gupchymu,
gupju, gupju-hla, mai-paw-che, ta-u-shaw, wetshare ( Burm. ), balazong, bolajus,
. chengaw, walgem ( Garo ) bodala, bodula, samarri, walena ( Hind. )y lerisma
( Kharwari ), dieng-sangkhlor, dieng-symphlor (Kh. ), sisi (Kol), malam-
parathi (Mal ), natol ( Malpahari ), kowsey ( Mar. ), bohog-odla ( Mech. ),
mulruk (Merwara ), omra, phirphiri, seto-udal { Nep.), kodalo, pani-kodal
( Or. ), sisir (Oran ), udal | Sant, ), malai-paruti | Tam. ), (arasingi, karaka,
kondat-mara, yerru-puliki ( Tel. ), kenawila (Vedda ). Usually a medium-sized
tree, 9-16 m. in height, and 1-1-5 m. in girth, with a elear bole of 69 m.,
ooceasionally Iarger reaching up to 24 m. in height and over © nt. in girth. Bark
whitish-grey, fairly smooth.

It has & wide distribution in Indis being found throughout the sub-
Himalayan tract from the Juoma eastwards, ascending up to 1200 m. in Assam
and in Central and South India in the Decoan, Western and Eastern Ghats.
It also ocours in Burma and the Andamans.

Description of the wood—See page 217,

6. S. foetida L.—goldaru, kwa-mhad, wagul-buda, wirkoi ( Bombay ),
kadung-hta, lethok, letkop, let-pan-shaw, shawbyu, shaw-wak ( Burm, )y Jangli-
badam ( Hind. ), kudre-goil, pemari, sembadi ( Kan. ) pinari, potta-kavalam,
thondi ( Mal. ), telambu ( Sinh. ), kudra-pudullu, ottai-puduklku, pee, pec-nari.
pinari (Tam. ), gorapu-badam, guragu-vadam (Tel ). A large tree 2427 m.
in height and 2:5-3 m, in girth, with & clear bole of 12-18 m. Bark whitish,
flaky and thick.

It is found on the west const at low elevations from Konkan southwards,
Ceylon and Martaban and upper Tenasserim in Burma, Outside the Indian
region it has a wide distribution from tropical East Africa to North Australia,

Description of the wood—See page 220,

7. S. fulgens Wall, | Firmiana fulgens Wall, Erythropsis fulgens
Ridley ]. A tree of Burma, Malay Peninsuls, Java and Sumatrs,

Description of the wood—See page 217.

8. S. guttata Roxb—hirik ( Asm. ), happu-savaga, kampirike, kudre-
gonadti ( Kan. ), kavalam, kithondi, thondi ( Mal. ), chakra, goldar, koket;, kookar,
kukari ( Mar. ), kavili, thondi (Tam.). A medinm-gized to large tree up to
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18 m. in height and about 2 m. in girth, often buttressed. Bark brownish or
greyish-white, rather smooth, sbont 12 mm. thick.

It ocours in the evergreen forests of the Western Ghats from Konkan to
Travancore, ascending up to 600 m. in Assam and also in Tenasserim in Burma.

Description of the wood—Bee page 219,

9. S.omata Wall.—gahtu, Ma, kalda, pawlin, penlang, shaw-privah, shatni,
shaw-wa ( Burm. ), A medium-sized to fairly large tree very similar to Ster-
culia villosa Boxb., 15-18 m. in height and 1-1-5 m. in girth with a clear bole
of 8-12 m. Bark light brown and smooth with scattered, oval or oblong,
vertically arranged lenticels, about 5-6 mun. in thickness,

It is found chiefly in the tropical forests of lower Burma, from the Pegu
Yomas downwards to Martaban and Tenasserim.

Description of the wood—See page 219.

10. S. populifolia Roxb.—delibuda (Tel. ). A small tree of the hills
of the Deccan and Eastern (thats, Buark grey and fibrous, about 10-12 mm,
thick.

Description of the wood—Ses page 217.

11. S. scaphigera Wall. [ Scaphium wallichii Bchott. and Endl. | —shaw,
taung-thinbaw, thibyu, thitlsung ( Burm. ). A large tree 27-36 m. in height
and 2-3 m. in girth with a clear bole of 15-20 n. often deeply fluted and heavily
buttressed. Bark greyish-brown outside, peeling off in irregular flakes, fibrous
inside, about 12 mm. thick. A tree of the tropical forests of Pegu Yomas, Mar-
taban and Tenasserim in Burma, it is also found to some extent in Chittagong.

Description of the wood
(Pl 28, 163)

General properties—Sapwood and heartwood not distinet. Wood pale
greyish or yellowish-white to light buff ; soft and light ( sp. gr. 0-45-0+52 air-
dry ) ; somewhat lustrous when quarter sswn ; straight-grained and rather
eoarse-textured.

Gross structure—A diffuse-porous wood.  Growth rings distinot demareated
by & continuous line of soft tissue, 2-5 per om.  Pores visible to the eye, though
outlines not very distinet, large to small, mostly moderately large or medium-
sized, few (2-5 per mm.?), evenly distributed usually solitary and in ehort
radisl multiples of 2-3, rounded to oval in outline, open. Vessel lines
distinetly visible but not prominent. Soft Hssues or parenchyma just visible to
the eye, distinot under the lens, in continuous lines or layers delimiting the
growth rings, and also paratracheal often forming an eyelet and sometimes
sonnecting adjacent pores by lateral extensions. Rays of two distinet sizes,
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moderately broad and very fine, the former distinetly visible to the eye, the lar-
gest: being of about the same width as an aversge-sized pore widely spaced,
forming a fairly conspicuous fleck on the radial surface, not storied ; the latter
visible only under the lens, mostly uniseriate, fairly colsely spaced, storied,
Ripple marks fairly distinet to rather faint and irregular due to the storied
armngement of the small rays and fibres, abont 20-24 per om. Resin canals
not observed in the specimens studied ; Desch has, however, recorded tranmatic
resin canals in the closely allied Malayan species Scaphium affine Pierre.

No information is available regarding the strength, durability, sensoning
properties and uses, eto., of this wood. Acvording to Burkill, the timber from
Scaphium affine of Malaya " can be used for planking and is sometimes sawn .
But on the other hand Desch says that on account of their high silica content
it is doubtful whether the Malayan woods of the genus Seaphium can be pro-
fitably worked. However, he reports that “experimental peeling of logs
yielded veneer that made up into pleasing plywood panels”. The wood of the
species described here does nol appear to contain appreciable quantities of
silica, and should therefore be not difficult to work. From its appesrance and
general properties it should prove suitable for plywood, veneers, light packing
cases and other uses for which semul is commonly in demand.

Material—
6421 Burma { 0-52 ), T120 Burnus ( 0-45 ),

12. 5. urens Roxb.—kalru { Ajmere ), hatchand, odla ( Asm. b gurs, kaira,
kalu, karaj, taklej ( Berar ), shaw ( Burm. ), katira (Garhwal ), Ritlum. pino
( Gon. ), kada, karai ( Guj. ), gular, gulu, karrai, kulu, tabsi. tanukis { Hind. ),
kaddw, karr ( Jeypore ), kempudale ( Kan. ), bud ( Khandesh ), Launji ( Kharwari )
genduli ( Khond ). telsy { Kol ), Ehonji ( Koderma ), talhi ( Kurku ), anaingr,
thondi, vakka (Mal. ), keonge (Manbhum ), gwire, kandol, karai, saldawar
( Mar. ), kerounji, mogul ( Monghyr ), girunjila, kodaro ( Or. ), keomgi ( Oran ),
kalauri ( Panchmahals ), gangher, karaunji, keonji, telhes | Sant. ). kavalam,
kavali, senthanulu, vellay putali ( Taw. ), tabs, yerra poliki (Tel, ). A moderate-
sized to large tree which in Burma acoording to Kurz, sometimes reavhes up to
I8 m. in height and 2-5-3 m. in girth with » clear bole of 12 m. In India it is
usually a mmeh smaller branching tree up to 2 m. or more in girth, but rarely
more than 4-5 m. up to the fist branch.  Bark greenish-yrey or ash-coloured
and smooth, peeling off in large papery flakes.

It is found in the sub-Himalayan tract from the Ganga, eastwards, through-
out dry rocky forests of the Deccan plateau, hills of Rajputans and eentral
India and also in lower Burma and Cevlon ssvending up to 000 m.

Description of the wood—See page 220,

13. S, villosa Roxb.—Udal. sergok-asi ( Abor and Miri ), chills, lol-chilia
( Andamans ), odal, odela, odla, omak, salua, udal | Asm. )i gahta, Mo, kahta,
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pawleny, shawghaw, shasones, shaumi ( Burm, ), udal ( Cachar, Duff. and Sylhet ),
udalia ( Doti. ), udalu ( Garhwal ), whak udare, wmak, wpak, { Garo ), baringa,
budar ( Gon. ), yod-gudala, odal, odals, wilal, wdar ( Hind. ), dulhundu-phang,
takundu-phang ( Kack. ), bilidale, chawri, kaithali, kalsoge, sage, samikas, suvaye
{ Kan. ), udal ( Kharwari ), disng-star ( Kh. ), pironja, sisi, walkom { Kol. ), ruija
( Kuki ), fudalu { Kumaon ), buti | Kurku ), kanhlyem ( Lep, ), sambeing (Magh ),
vakka, vekka (Mal. ), kuthada, sarda, sarde ( Mar. ), oda! ( Mechi ), chekong-
arong, jinje-kong, kong-kulu, theng-chi-kong-long ( Mik. ), pironja ( Mundari ),
heppuk-bang ( Naga ), odal ( Nep. ), kodalo ( Or. ), sisir ( Oran ), god-godalo, gui-
bodla, gul-kandar, massu | Punj, ), gangher, udale ( Sant. ), poshwa ( Sutlej ), anai-
nar, arnd, kavali, kotlai-thanulw, murethan, vakkainar ( Tam. ), kummari-poliki
( Tel. ), chop( Tha. ), japui-kung ( Tippera ), dadiya { Vedda ). A medium-sized
to large tree of the tropical forests reaching its best development on the
Andamans and Burma, where it often attains a height of 18-24 m. and a girth
of 1-:3-2 -5 m. with a clear bole of 12-15 m. Tn India proper it is a much smaller
tree reaching only 1-1-5 m. in girth in favourable localities as in U.P. Bark
grey outside, fairly smooth with numerous corky warts, light red and fibrous
inside about 25 mm, thiok.

It ascends to over 1,000 m. and is found throughout India, Burma and the
Andamans except in the arid regions.

Description of the wood—Ses page 219,

Description of the wood
( Sterculia alata, S. coccines, S. colorata, 8. fulgens, and 8. populifolia )
( Pl 27, 159, 161 and 162 )

General properties—Sapwood and heartwood not distinet ; wood greyish
or pale yellowish-white to light greyish-hrown, often showing greyish-hlack
diseolaration ; usually very soft to soft and very light to light ( sp. gr. 0-26-0-48
air-dry ), but sometimes moderately hard and moderately heavy ( sp. gr, up to
0-62 air-dry ) in S. alate ; somewhat lostrous on the radial surface when not
discoloured, particularly in 8. alaln ;| usually straight-grained and coarse-
boxtured.

Gross structure—All are diffuse-porous woods. Growth rings indistinet
to fairly distinet, demareated by somewhat denser and darker latewood, 1-5
per em. Pores large to moderately large, occasionslly medium-sized, usually
few to very few ( 1-5 per mm.? ), sometimes or in portions moderately few to
moderately numerous and hence somewhat ynevenly distributed, solitary or in
short radial multiples of 2-3, oceazionally in large multiples and small rounded
tlusters, rounded to oval in outline, mostly open ; vessel lines distinet to fairly
oonspienous. Soft tissues or parvenchyma distinetly visible to the eye, conspi-
ouous under the lens arranged in broad wavy or fairly straight tangential hands,
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slightly narrower than or about the same width as the somewhat darker fibre-
layers between them. Raye of two sizes, broad to moderately hroad and fine,
the former distinet and sometimes very prominent to the éye being of the same
width as or wider than the pores, particulurly in 8. coccinea, S. coloruta and 8.
fulgens, widely spaced, forming a farily conspicuons fleck on the radial surface
and the latter very few and visible only under the lens, not storied. Ripple
marks indistinet or faint often just a suggestion due to the storied arrangement
of the parenchymsa which usually show secondary seristion. Gum ducts of
the traumatic type, arranged in tangential rows have been observed in some
specimens of S, coccinea and 8. fulgens.

Strength—Out of the 5 species included here only & small consignment of
narikel ( 8. alala ) has been tested st Dehra Dun.  For strength figures please
see appendix I

Seasoning—=. alate can he seasoned easily without much degrade. How-

ever, it should be converted soon after felling and open-stacked under cover
#0 as to prevent discoloration.

Natural durability—Not at ull durable in exposed situstions,

Insect and fungus attack—Both logs and converted timber of S. alalg
and §. colorata are susceptible to various types of insect attack and
chiefly by shot-hole borers, pin-hole borers and powder-post beetles. They
are also easily subject to sap stain and discoloration. White spongy 1ot caused
by Polystictus occidentalis Klotsch, and Trametes corrugata ( Pers. ) Bres. and
honey-comb rot due to Fomes lamaoensis Murr. have been observed in Sterculia
alata.

Preservative treatment—No tests have so far been carried out. But the
timbers should be easy to treat.

Working qualities—S5. alala is easy to work both with hand and machines
and finishes to a better surface than sy of the other species of Heroulia,

Supply and uses—Moderate supplies of 8. alata are svailable from Assam
and from the west coast forests of Mysore and Kerals, A good timber of jts
dlass | it is used chiefly for light packing cuses, and plywood. It has also been
found moderately suitable for both mateh-boxes and splits, Recently, trinls
carried out at Dehra Dun have shown that chemieal pulp from this wood eonld
he used for writing and printing papers.

Material—

N. ‘ulata—4563 Saharanpur, UP. { 0-42), 4732 Travancore {0-62),
6205 Dehra Dun, UF. ( 044 ), 6441 Burms {0-48): 7850 Hal-
sugaon, Assam ( 0:80 ).

8., eoccinen—573 Darjeeling terai ( 0-28 ), 5464 Assam (026 ),
8. colorata—13%4 Chittagong (0-37 ).



BTEROUIIAURAT 219

8. fulgens—63%6 Burms (0-37 ).
8. populifolia—5607 Madras ( 0-42 ).

Description of the wood
[ Sterculia angustifolia, 8. gutiata, 8. ornata and 8. villosa )
(Pl =28, 165 )

General properties—Sapwood and heartwood not distinet, wood pale
yellowish or greyish-white to light greyish-brown, often diseoloured ; extremely
soft to soft and often spongy and easily dented with a finger nail ; extremely
light to light (sp. gr. 0-16-0-46 sir-dry | ; somewhat lustrous on the quarter-
sawn or radial surface ; straight-grained and even and coarse-textured.

Gross structure—All ure diffuse-porous woods. Growth rings indistinet
to distinot, marked by s line of soft tissue, nbout 2-8 per em, Pores large
to moderately large oeccasionally of medinm-size or smaller, fow to moderately
few (2-9 per mm.? ), more or less evenly distributed, solitary or in short radial
multiples of 2-3, occasionally in small chusters of 3-5, ronnded to oval in ontline,
open or sometimes filled with tyloses ; vessel lines distinet to fairly prominent.
Soft tizssuss or parenchyma not visible to the eye, but distinetly visible mder the
lens, in numerous, fine, closely spaved, interrupted or broken lines across the
rays, forming a sort of fine, irregular reticulm, sometimes tending to be diffuse -
also round the pores but not clearly defined.  Rays of two sizes, very broad
to moderately broad and fine, the former conspicuons to the eye, the largest
being of the same width or even winder than the pores, widely spaced, forming
a conspicuous fleck on the radial surface up to 5 mm. in height, and the latter
very few, visible only with a lens, not storied. Ripple marks not visible
to the eye, indistinet or faint even under the lens, often not more than a
suggestion, due to the storied arrangement of the parenchyma which usually
shows secondary serviation. Gum ducts usually traumatic, arranged in tangential
bands, ohserved in some specimens of 8. gutiata, S. ornala and 8. villosa,

Strength—None of these woods have been tested for strength. However,
as they are all very soft and light they appear to be of poor strength and in
this respect very much inferior to 8. aluta,

Seasoning—~. villosa can be seasoned easily without much degrade, crack-
ing and warping being entirely absent, The timber is, however, lisble to
stain. Quick conversion and stacking in open under eover are recommended
to avoid discoloration.

Natural durability —Easily perishable.

Insect attack—Fasily attacked by insects in logs and converted timber,
damage due to shot-hole and pin-hole borers and powder-post beetles being
fairly common. One specimen of §. gulats, one of 8. ornats and two of
8, villosa, in the Dehra Dun colleetion show borer attack. :
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Preservative treatment—No information is available.

Working qualities—S. villoss is very easy to saw and work both with hand
and machines, but rather diffienlt to bring to a good finish.

Supply and uses—West Bengal and Assam can supply fairly large quanti-
ties of S, villosa, while moderate supplies are available from the west coast forests
of Mysore and Kerala and also from the Andamans and Burma. The timber
i chiefly used for light packing cases. It has also been tested for mateh manu-
facture, but yields splints and boxes of poor quality. 8. ornaela from Burma
being extremely light (sp. gr. 0-16-0-23 air-dry ), might be tried as a substi-
tute, for balsa, whieh it resembles in many respects.

Material—

S, aniuslifolia—6356 Burma { 0:47 ).

S, guttata—4677 Travancore (022 ),

8. ornaty—4850 Pyinmana, Burma { 0423 ), 5012 Thaystmyo, Burma
(0:22), 5073 Thaungyin, Burma (0-20), 5103 Toungoo, Burms
{ 017 ), 6806 Burma ( 0-16),

8. villoss—620 Darjeeling terai (0-25), 847 Kanara (0-28 ), 2324
Parjecling terai (0-32 ), 48354 Burmn (0-38), 6234 Dehra Dun
[ 0-22 ), 6481 Burma ( 0-32 ), 7262 Kurseong ( 0-23 ), 7320 Jalpai-
guri (0-32), 7449 Jalpaiguri (0-16), 7522 Chittagong (0-29),
7581 Jalpaiguri ( 6.23 ).

Description of the wood
{ Bterendin foelida and S, wrims )
( Pl 28, 164)

General properties—Sapwood greyish-white to pale pinkish buff, -6 om.
wide ; heartwood distinet, reddich-brown, soft to moderately hard ; light to
moderately heavy (sp. gr. 0-41-0-67 air-dry ). oather dull with a distinet oily
feel and somewhat pungent odour when freshly eut | straight-crained : even and
eoarse-textured,

Gross structure—A diffuse-porous woord.  Growth rings indistinet to fairly
distinot, delimited by 4 line of soft tissue, 3-8 per em. Pores visible to the eye,
large to moderately large and few, but not infrequently medivm-sized or
smaller snd moderatoly few to moderately numerous in 8. urens, more or less
evenly distributed, golitary or in short radial multiples of 2-3, with a tendenoy
to be armanged in small rounded multiples or elusters of 35 particularly in S,
wrens, more rounded than oval i outline, with abundant tyloses in the heart-
wood ; vessel lines visible to the eye, but not conspienons.  Soft tiasues or paren-
chyma indistinet to visible nnder the lens delimiting the growth rings but pre-
dominantly diffuse or in fine closely-spaced, interrupted or broken tangential
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lines, often with broader bands st irregular intervals in 8. wrens.  Rays of two
sizes broad to moderately broad and fine, the former prominent to the eye, the
largest of about the same width as an average sized pore, widely spaved, forming
distinet but not conspicuous flecks on the radial surface, usnally not more than
23 mn. in height and the latter very sparse, visible only under lens, not storied.
Ripple marks not present or indistinet, but secondary seriation due to storied
arrangement of parenchyma is sometimes seen particularly in sapwood of 8.
wrens. Gwm canals not observed in 8. foetida, but often found in 8. wrens
forming long uniseriate tangential rows, nsually traumatic.

Strength—The timbers have not been tested for strength and as such no
relinble figures are available. However, judging from their weight and hardness
they appear to be stronger than other stereuline with the possible exception of
S alata.

Seasoning—Heartwood of & wrens is easy to season being not liable to
warping and cracking. The sapwood however is susceptible to stain and
should be converted immediately after fellng in the dry season.

Natural durability—Sapwood of 8. wrens is very perishable but the heart-
wood is fairly durable ander cover. According to Reyes, 8. foetida is very peri-
shable when exposed to the weather or in contact with the ground, bat very
dursble for interior work.

Insect and fungus attack—Logs and converted timber of 8. urens are lishle
to be attacked by borers, but the damage appears to be eonfined mainly to the
sapwood, In the two specimens in the Dehra Dun Colleetion which show
insect damage, only the light-coloured sapwood was found to be attacked,
the darker reddish-brown heartwood being singulurly free. The sapwood is
ulso liable to stain and discoloration due to fungus attack.

Preservative treatment—No data available. Bub according to Pearson
snd Brown “there can be little doubt that the timber (8. wrens ) would readily
absorb an antiseptio’’. While this may be true of the sspwood it may not
hold good for the heartwood, where all vessels are heavily clogged with tyloses,
hoth in 8. nrens and S. foetida.

Working qualities—Both ar easy to saw and work and Bnish well.

Supply and uses—Supplies of S. wrens are limited as this tres is lound
growing seattered in the forest, chiefly in Central India and the Doccan.
8. foetida is confined only to the west coast, where it is used locally. The former
socording to Troup is used for doors of hmts, dug-out eances, boat-planking,
guitars and carved toys. [t is also said to be used for inferior packing cases
and hoards in Madras. It was tested for matches, but was found to yield
splints and boxes of poor quality. S, foetida is also used for similar purposes
as, 8. urens, chiefly inferior buildings, dug-outs, rough packing ecases and



232 Isprax Woons

cheap plywood. According to Reyes iv is used in the Philippines for general
houose construetion partioularly sidings, eeilings and partitions,
Material—
8. Joetida—5513 Burma | 0-16 ), 7822 Coimbatore ( 0-67 ).

S. wrens—471 Ajmere | 0-48), 1102 Ahiri (0-59 ), 3436 Palaman
{ 0-41), 6277 Burhampur, M.P. ( 0-57 ), 6402 Palghat ( 0-83 ).
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19. TILIACEAE

The family Tiliacens exciuding the Blacocarpacene, which is considered
wparately, consists of approximately 3540 genera and about 400 species of
trees and shrubs and rarely herbs, having & wide distribution throughout the
tropical and temperate regions of the world. The anatomical structure of the
woods of the genera deseribed here resembles that of the Malvaceas, Bombacaceae
and Sterewliaceae, more closely than that of the genera included under the
Flarocarpaceas.

The economic importance of the family 1 more due to the valuable bast
fibres obtained from some genera, than on account of timber. Corchorus cap-
sulariz L. and . olitorius L., are the gource of the well known jute fibre of com-
merce from which gunny and hessian are made. The inner bark of some
species of Grewia, Erinocarpus and Triumfetta yields a fibre nsed for cordage
and rope making, while the fruits of some grewias are edible. The bark,
roots, leaves and fruits of various species of Grewia are used in indigenous
medicine, particularly for dysentery and other stomach disorders. From the
standpoint of timber, perhaps the best known is the temperate genus Pilia
which furnishes the well-known bass-wood of Americn and the lime or linden
of Europe. Danta ( Cistanthera papaverifera A. Chev. ), which is sometimes
exported from West Africa, is somewhat similar to yellow birch and is used for
tool handles and carrage-building. Other well-known timbers are thitka or
Burma mahogany ( Pemlacz burmanica Kurz. ), dhaman ( Grewia tiliaefolia
Vahl. ) and Trincomales wood ( Berrye ammonilla Roxh. ), all of which are found
in the Indian region.

The family is represented in Indin by about ten or so genera of which eight
are woody and attain tree size. Six genera, for which wood specimens were
available for examination, are considered here. Of the remaining two, Pity-
mnthe verricosa Thw. — dikwenna ( Binh. ), vidpasni ( Tam. ) is a tree of Ceylon
and yields a strong, tough wood, much in demand for axles of carts. Prichos-
permum kurzii King is a small to medinm-sized tree up to 18 m. in height, fonmd
in the Nicobar islands.

The woods of most of the genera described here, show considerable varia-
tion in their general properties and anatomical structure and can usually be
soparated without much difficulty from one another. They range in colour
from pale yellowish or pinkish-grey and light brown to dark reddish-brown or
chocolate, and are soft Eﬂ very hTﬁ light to very heavy (sp. gr. 0-50-1-07
air-dry ) dull to rather lustrous with attractive ribbon . fairly straight
mmmhmhkdﬂmdmdmndiummﬁm-ﬁti:fmrhﬂwm
usually diffuse-porous, but sometimes may be semi-ring-porous in Erinocarpus
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and some species of Grewia, and even distinetly ring-porous as in G. pilasa,
Pores usually moderately large or medium-sized to small, few to moderately
numerous, evenly distributed except in @. pilosa, mostly solitary and in radial
multiples of 2-3 or more, rarely in clusters of 3-8, usually open, but completely
filled with tyloses in Berrya and only parily so in Pentace and 6. tiliaefolia.
Soft tissues or parenchyma predominantly paratracheal in Grewia, Erinocarpus
and Berryu, forming narrow vasicentrio sheaths in Grewia, aliform to aliform-
confluent with tendenoy to form irregular wavy bands in Erinocarpus, and in
distines tangential bands in Berrya ; predominantly apotracheal in a,
Columbia and Penlace oceurring as fine, closely spaced interrupted or broken
lines forming a sort of reticulum occasionally tending to be diffuse. Rays
mostly fine and regularly storied giving rise to distinet ripple marks in Berrya,
Brownlowia and Pentace, while in the remaining geners, viz., Columbia, Erino-
carpus and Grewia, they are of two distinet size classes, moderately broad and
fine, the latter only somewhat irregularly storied or tending to be storied giving
rise to rather faint and not very distinet ripple marks, often just a suggestion.

Key to the genera

I. Soft tissues, mainly vasicentric, paratracheal
zonate or in straight or wavy tangential bands,,, 2

. Soft tissues predominantly apotracheal, in fine,
closely spaced, interrupted, tangential lines
forming a reticulum, and also diffuse ol

2. Wood ring-porous ... «o. Grewia ( (. pilosa )
2. Wood diffuse-porous, to semi-ring-porous ... 3
3. Rays fine, all storied giving rise to distinet ripple
marks. Wood very hard, very heavy, dark
reddish-brown .. Berrya
Rays moderataly broad and fine, only latter tend
to be storied giving rise to faint and irregular
ripple marks. Wood wmoderately  hard,
moderately heavy, usually light coloured .., 4

4. Soft tissues round the pores mostly aliform
to aliform-confluent, somistimes forming

=

irregular wavy bands . Erinocarpus
4. Soft tissues round the pores, mostly vasicen-
trio, forming a narrow sheath -+ Grewia | excluding
@G. pilosa and @.

microcos )
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5. Rays, fine, storied, giving rise to distinot ripple-

Pentace

5. Rays, rather broad and fine, only latter somewhat
irregularly storied, giving rise to faint ripple-
marks ..- *Columbia, Grewna

{ . microcos ).

1. BERRYA Roxs.

A small tropical genus of trees containing four species, all of which are
confined to the Indo-Malayan region and Polynesia. Only one spocies B.
ammaonilla Roxb, occurs in the Indian region and is described here.

B. ammonilla Roxbh. | B, cordifolia ( Willd. ) Burret | —trincomalee wood.
mai-long, mai-tonghu, petwun ( Burm. ), halmilla ( Sinh. ), ehavandalai, bamba-
maram, thirukbonamollay ( Tam. ), sarala devadarn (Tel. ). A large tree 18-
27 m. in height, 2-2-5 m. in girth with a clear hole of 9-11 m.. often futed.
Bark brownish-grey, rather smooth with longitudinal fissures; thin. Tt is found
in the heach forests of the Andamans, and throughout Burma from the Shan
hills to Pegu Yomus and Martaban up to 800 m. It is also fairly common in
Ceylon. Though said to be found in Malabar and Travancore if is never seen
there in the wild state and is probably only planted. Outside the Tndian
region, it oceurs in the Philippines and Cochin-China and is also cultivated in
the Malay Peninsuls, Java, West Africa and Hawaii,

Description of the wood
{ PL 28, 166 )

General properties—Sapwood whitish to light greyish-brown, heartwood
dark reddish to chocolate-brown, often with darker streaks very hard, heavy
to very heavy (sp. gr. 0:79-1:02 air-dry ) ; rather dull with a somewhat oily
feel and » characteristic odour when freshly exposed, often showing partridge
motiling ; slightly interlocked-grained ; medinm to rather fine-textured,

Gross structure—A diffuse porous wood. Growth rings distinet to indjs-
tinet, when distinet clearly visible to the naked eye, delimited by darker bands
of fibrous tissue with comparatively fewer pores and scanty soft tissues. Pores
moderately large to moderately small, fairly distinct to just visible to the eye,
moderately numerons ( 10-20 per mm.* ) but fewer in the darker bands &
fibrous tissue, solitary or in radial multiples of 23, mostly 2-3, oceasionally
in small clusters, round to oval in outline, abundantly plugged with tyloses -

o, \higugh oy rmermbang Doinlosi can oftet be distinguished fearm it by by masally

interdocked grmin miire prominent ripple marks. Columbis s wually softer, BOmaw
m“t;:’i- than G, microces and has mote promiment rays, ¥ Ao shd =
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vessel lines not very conspicuous, but distinet on the longitudinal surfaces as
light coloured or whitish scratches against the darker background,  Soft fissues
or parenchyma round the pores and also connecting them by fine, fairly straight
or wavy tangential bands, distinet under lens, but just visible or indistinct to
the eye on account of their comparatively dark colour. Rays fine to very fine
not visible to the eye, visible nnder lens but not sharply defined, being of only
a elightly lighter colour than the background, less than 0-5 mm. in height,
storied. Ripple marks present, barely visible to the naked eye, distinet under
lens, fairly regular and well defined, about 32-37 per em.

Strength—Jt is & strong tough timber with high shock resistance. For
strength figures pleass see appendix I

Seasoning—For a timber of its weight and hardness it seasons fairly well
and s not usually subject to serious splitting. Surface eracks are, however,
liable to develop especially towards the centre of broad planks.

Natural durability—A first elass exceptionally durable timber, even in ex-
posed situations, with an average life of over twenty years.

Insect attack—Only outer sapwood is subjeet to borer aftack, and is,
therefore, generally removed during conversion.

Preservative treatment—Not &0 far treated, but does not appear to require
any treatment for practically all purposes.

Working qualities—Diffioult to saw, but machines well and works to a
good finish taking high polish. If flat-sawn judiciously, gives highly decorative
boards with handsome partridge mottling, Though somewhat interlocked-
grained, it splits clean and straight in the tangentisl plane.

Supply and uses—Large sopplies are available from Burma, while the
Andamans can probably supply only o small quantity. It is an ideal timbor
where durability, strength and elasticity are called for, and is, therefore, suit-
able for carriange and eartmaking ( spokes, shafts snd bent parts ), sgricultural
implements and tool handles. It is a good timber for building and general
sonstruction and is also used for boat building, particularly for sampans, masnls
boats and heavy oars. It is much in demand for oil-casks and barrels. Though
decorative, it is rather heavy for ordinary furniture, but makes into nice bent-
wood walking-sticks and might do well for bentwood furniture.

Material—
288 Burma (0:79), 327 Burma ( 1-02), 1452 Burma (0-95), 1420
Burms (0-96), 2722 Burma (0:95), 3118 Burma (082), 5275
Burma (0-80 ), 5276 Burma ( 1-03), 5202 Burma ( 1-07), 5293
Burma (0-98), 5204 Burma (0-88), 5285 Burma (0-95), 5793
Burma ( 1:02).
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2. BROWNLOWIA Roxs.

A tropical Asiatic genus of trees comprising about 10 species. Of the
three species known to occur in the Indian region only B, elafz Roxb. is des-
cribed here as no wood specimens were available for the other two spesies.
B. lanceolata Benth. — bola sundri, kedar sundri ( Beng. ) - is & small tree or
large shrub of the tidal and mangrove forests of the Sundarbans, Chittagong,
Burms coast and the Andamans, while B. pellate Benth. is & small tree of
Tenasserim

B. elata Roxb.—maj, majol, masjat, mosse (Beng. ) is a large tree often
reaching a girth of 3-4-5 m., found frequently associated with sundri ( Heri-
tiera spp. ) in the tidal forests of the Bundarbans, Chittagong and Tenasserim.

Description of the wood
(PL 28, 167)

General properties—Wood light reddish or greyish-brown ;
hard ; moderately heavy (sp. gr. 0-70 air-dry ) ; not lustrous: straight-grained
and medium to fine-textured.

Gross structure—A diffuse-porous wood. Growth rings distinet, 2-4 per
em. delimited by durker bands of fibrous tissus. Pores medinm-sized to amall,
just visible to the eye, moderately numerons { 14-20 per mm?2 ), evenly dis-
tributed, mostly in short radial multiples of 24, also solitary, round to oval in
outline, usually open ; vessel lines visible on the longitudinal surfaces, but
rather fine and inconspionous. Soft fissues or parenchyma not visible to the
eye, distinet undor lens, diffuse to diffuse-aggregate and in fine, closely-spaced,
interrupted, tangential lines forming an irregular reticulum with the Tays.
Rays rather fine, scarcely visible to indistinet to the eye, but distinet under lens,
evenly spaced, fairly close, forming a rathor dull darker coloursd flack on the
radial surface, the largest about 4 mm, in height, mostly storied.  Ripple marks
present, fairly distinct to the eye, as well as under lens, about 30 per cm,

No data regarding strength, working qualities and other properties are
availablo. The wood, however, closely rosembles that of Pentace and Pteros-
permum. Tt is said to be locally used for beams and scantlings, and may prove
suitable for furniture, planking and packing cases.

Material —

1851 Chittagong ( 0-70 ),

3. COLUMBIA Pggs.

A small gonus of trees and shrubs confined to tropical Asia, Three species
occur in the Indian region of which only one €. Jloribunda Wall. is described
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here. O, flagocarpa C. B, Clarke is a small to medinm-sized tres of Chittagong
hill-tracts and C. merguensis Planch. is & small tree or shrub of Mergui in
Burma for which no wood specimens were available for study.

C. Aoribunda Wall. [ Colona floribunda { Kurz ) Craib {arubanda ( Asm, ),
dmbﬂj"l Hikgan, MMJ Wﬂﬁ' ‘. Burm. }- W*WW‘P’“‘W { Kach. ]r antha-
thing ( Kuki ), thaltre ( Lush. ), arlak-pi ( Mik. ), khasre ( Nep.). A shrub or
amall to medium-sized tree up to 16 m. in height and 00 em. in girth with fluted
trunk. Bark, grey and rough outside, cream-coloured or reddish-brown inside,
finely fibrous, 8-19 mm. thick.

It ocours as & medium-sized tree in Assam growing more or less grogariously
in Sibsagar, Nowgong, Lushai hills, North Cachar hills and Naga hills, In
Burma, it is usually much smaller, either a shrub or small tree and is found in
Martaban hills and Shan hills.

Description of the wood
(Pl. 28, 168)

General properties—Wood oat-meal or light brown in colour ; soft ; light
(sp. gr. 0-B3 air-dry ); somewhat lustrous; straight-grained and medium-
textured.

Gross structure—A diffuse-porous wood, Growth rings distinet on all the
three surfaces, sharply delimited by the darker and very much denser latewood,
with somewhat smaller pores, about 1-2 per em, Pores moderately large to
small, somewhat smaller in the latewood, rather few to moderately numerous
( 4-156 per mm.? ), evenly distributed, mostly solitary and in short radial multi-
ples of 24, sometimes in small clusters of 3-8 particularly in Istewood, round
to oval in outline, usually open ; vessel lines distinet on longitudinal surfaces
but not conspicuous. Soft lissues or parenchyma not visible to the eye, not
quite dietinet even under lens, appearing as fine, short, broken lines between
adjacent rays, forming an indistinot reticulum. Rays of two distinct size
classes, broad to moderately broad and fine ; the former sometimes as wide as
the average sized pore, distinctly visible to the eye and prominent under lens,
fow, widely spaced not storied; the latter visible only under lens, numerous,
closely spaced and somewhat irregularly storied. Ripple marks present, visible
to the eve, but not well defined under lens; about 25-30 per cm.

No information regarding strength, seasoning and other properties is
availablo. The single specimen examined, however, showed a tendency to
split along the broad rays. Being soft and straight-grained, it should be easy
to work and may prove suitable for packing cases.

Material —

6410 Burma { 0-563 ),
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4, ERINOCARPUS Nnmuo =x J. Gram.

A monotypic genus of trees confined to South India.

E. nimmonii Grah.—adiei bhendy, kad bende ( Kan. ), chira, chor, chours,
haladi ( Mar. ), A medium-sized tree. Bark grey or brown, smooth, but with
narrow longitudinal elefts, fibrous, about 10 mm. thick. It is found in the
Deccan, Konkan and Kanara in the mixed monsoon forests of the Western Ghats.

Description of the wood
( PL 29, 180 )

General properties—Wood pale yellowish-brown ; moderately hard ;
moderately heavy (sp. gr. 0-72 air<dry); not lustrous; straight-grained;
medium-textured.

Gross structure—A diffuse-porous to semi-ring-porous wood. Growth
rings distinot, delimited by somewhat denser latewood with smaller pores and
& more or less continuous line of soft tissue, 2-6 per om. Pores moderately
large to small, visible to the eye, somewhat large in the early wood and gradually
tending to be smaller in the latewood, moderately fow to rather numerouns ( 8-25
per mm.* ), somewhat unevenly distributed, being usually more numerous in
latewood, mostly solitary and in radial multiples of 2-3 oceasionally up to 5,
rarely in tangential pairs or small clusters, round to oval in outline : vessel lines
digtinet on longitudinal surfaces but not conspicucus. Soft tissues or paren-
chyma just visible to the eye, distinet under lens, mostly round the pores as
“haloes™ or “eyelets” often connecting sdjacent pores and somotimes forming
irregular wavy bands; also in fine tangential bands delimiting growth rings.
Rays of two sizes, moderately biroad and fine ; the former distinctly visibla to
the eye, prominent under lens, few and widely spaced up to 2-3 mm. in height
but not conspicuous on the radial surface, being of the same colour as the bagk-
ground ; the latter visible only under lens, more closely spaced, about 3-6
between the broader rays with a slight tendency towards storied arrangement,
Ripple marks just a suggestion.

There is no information regarding strongth and other physical properties
of this timber. It is said 1o be used locally for rafters, house-building and yokes,

Material—

5378 South Thana, Bombay ( 0-72 ),

6, GREWIA 1.
( including Misrocos L. )

A large tropical and sub-tropical genus of aver 150 species of trees and
shrubs, having & wide disiribution in Africa, Asis and Australia, More than
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30 species are found in India of which only six are included hers. Apart from
minor variations in colour, hardness and weight, the woods described are more
or less similar and cannot always be distinguished with certainty from ome
another, except for (7. pilosa Lam. and . microcos L. ( Microcos paniculata L. ).
The former a large straggling shrub, shows typically ring-porous structure. The
latter has been placed by Burret in separate genus Microcos L. which from
anatomical point of view, appears to be in order. Besides the six species con-
sidered here, wood specimens of @. orbiculata Rottler, . populifolia Vahl
[ G. tenaz ( Forsk ) Aschers & Schwf. ] and 4. salvifolic Heyne ( G. daminae
Gaertn. ) - all shrubs of arid regions were also available for examination and
were found to be similar in structure to the other diffuse-porous grewias.

Key to the species
1. Soft tissues predominantly apotracheal, in fine,
closely spaced, interrupted, t-u.ngﬁutml lines rum-

ning from ray to ray ... . 3. microcos
1. Soft tissues predominantly pnntmnhaﬂl in namow
vasicentrio sheaths round the pores el
2. Wood distinetly ring-porous .o G, pilosa
2. Wood mostly diﬂ’uaﬂpmuu, rarely semi-ring-
porous .8

3. Pores usually filled with tylnees or chalky white
deposits,. Wood reddish-brown to dark brown

with darker streaks e . hilinefolia
3. Pores usually open. Wood pale wl[umahgrﬁv to
light yellowish-brown ... = . *@. elastica
G lasvigala
G oppositifolia.

1. G. elastica Royle—bijol-gach, man-bijal, phuhura ( Asm. ), penglarow,
pintayo ( Burm. ), pharson ( Dotial ), pharsanyi, pharsawon ( Garhwal ), Ehen-
glhriwakbik ( Garo ), dhamma ( Jharua, Garo hills ), bimls, dhaman, pharsia
{ Hind. ), laiman-phang, mikir-lato-phang, thai-a-dow (Kachl), dieng-sol-
langhri-that, dieng-tha-ballich ( Kh. ), gonyer ( Kol. ), thai-girip-theng ( Kuki ),
pharsuli ( Knmaon ), kunsung ( Lep. ), pershuajelah, thusura ( Mechi. ), dhamia,
hasa-dhamin ( Merwara ), bong-der-so-arong, the-long-dar-arong ( Mik. ), sial-
phosra ( Nep. ), poto-dhamun [ Palamau ), dhamman, farri, phalwa ( Punj. ),
nanhaolad { Bant. ). A small to medium-sized tree nsually 6-12 m. in height and
6000 em. in girth, with a clear bols of 3-8 m. In favourable localities, as in

* Quite ofton it is possihle to distingnish (7. elastics from (ke other two on sccoust of i alightly
ooarser texture and usmally appearance due to densor and darker istewood bands, which dzm
rather prominently on loogite surfnce, (1, opporiifoliv i the Onest toxtured among the Grewiss
deacribod hors and is also usually barder snd somewhat beavier than (. leoripata,
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Assam, it attains a larger size reaching up to 18 m. in height and about 1-5 m.
in girth. Bark groyish-white outside, exfolisting in rectangular flakes, whitish
ingide with pink streaks, turning brown.

It is found in the sub-Himalayan tract from the Indus eastwards to Bangal,
in Chota Nagpur, Madhya Pradesh, Assam and Burma ascending wp to 800 m.

Description of the wood—See page 235.

2. G.laevigata Vahl—bulaw-shaw, kwe-tayaw, kyet-tayaw, layawe { Burm. )i
bolmengw ( Garo ), bhimwl, kakki, katbhewal, kbath-bimla ( Hind. ), Ehaw-thlem-
maising-phanyg, khav-khlem-marsi, Fithang-samjia { Kach. ), purgurs, javanigalle,
kaori ( Kan. ), dieng-doh-40li, dieng-tiew-aot, dieng-tiei-ser ( Kh. ), gara bursu
(Kol. ), gulgellop ( Konkani ), thing-nhap-khir, wai-thel-te-thing ( Kuki'), dali-
bhimal ( Kumaon ), dhansagla ( Lep. ), kobur-sida ( Mechi ), rampak-arong,
senam-longda, theng-rom-pa | Mik. ), kaki ( Or. ), marang jowar ( Bant. ), gan-
ghthi ( Bylhet ), anaikatti-maram, narathai { Tam. ), allpeyar, thegalle ( Tel. ),
patat ( Tharn ). A small to medium-sized tree up to 14 m. in height and about
a metre in girth. Bark dark grey or brown outside with vertical reticulations,
cream-coloured inside, thin.

It is found in the outer Himalayas from the Jumna eastwards to Bengal,
in Chittagong, Assam, central and southern India, the Andamans and Burma,
ascending up to 900 m.

Description of the wood—See page 235.

3. G. microcos L. { Microcos paniculata L. y—pisoli ( Asm, ), asar, aswar
" ( Beng. ), myat-ya, mya-ya, myinka-hpan, thayoh ( Burm. ), bolchibins, borsubret
( Garo ), keipura, lakhul-guta, pipi ( Jharna ), dieng-soh-dkhar, dieng-soh-liong-
hadem ( Kh. ), tarah ( Magh ), kotta ( Mal. ), heitup ( Manipur ), asolin, pachaw,
shirul ( Ma. ), theng-pranke-arong ( Mik. ), keliya, kohu-kirila ( Sinh. ), pesonds,
phisindia ( Sylhet ), kottei (Tam. ). Very variable in habit, nsually, a small
to medium-sized tree up to 12-15 m. in height and 1-1-5 m. in girth, with s
clear bole of 3-8 m., often fluted, at times only & shrub. Bark dark brown to
almost black outside, exfoliating in small thin flakes, pink or reddish and fibrous
inside, about 6 mm. thick,

It is found in the overgroen forests of the Western Ghats from Konkay
southwards, in the hills of Assam up to 600 m. in Chittagong, the Andamans and
throughout Burma. Tt also oceurs in Ceylon, Cochin-China, Java and Sumatra.

Description of the wood
(Pl 29, 172)

General properties—Wood light greyish-buff to pale pinkish or reddish-
brown ; moderately hard ; moderstely hoavy ( sp. gr. 0-70-0-71 sir-dry ) ; some-
what lustrous ; straight-grained and medinm-fine-textured.
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Gross structure—A diffuse-porous wood. Growth rings fairly distinet,
usually visible only under the lens, delimited by somewhat denser and slightly
darker latowood, 1 to 3 per em. Pores just visible to the eye, medium-sized to
small, moderately few to moderately numerons ( 8-20 per mm.2 ), evenly dis-
tributed, mostly solitary and in radial multiples of 2-3, rarely in longer multi-
ples or clusters of 3-8, usually oval in outline and open.  Soft tissues not visible
to the eve, but fairly distinet under the lens, predominantly apotracheal, in
fine, closely-spaced, very much interrupted or broken tangential lines, running
from ray to ray, occasionslly tending to be diffuse. Rays apparently of two
sizes, moderately broad to fine and very fine ; the former often just visible to
the eye but not very distinct, being of the same colour as the background, fairly
widely spaced, not at all storied ; the latter barely visible even under the lons,
rather closely spaced and somewhat indistinetly storied. Ripple marks present,
fairly distinet to rather faint and irregular, sometimes just a suggestion, nsually
seen better with the naked eyve than under lens, about 24-28 per cm.

No reliable information regarding strength, seasoning and other properties
is available. However, the timber of the closely allied Philippine spovies des-
cribed by Reyes under Microcos stylocarpa ( Warburg ) Burret, is reported to
be ''moderately strong ; seasons well but susceptible to sap stain ; works and
finishes very well ; not durable when exposed to the weather or in contact with
the ground™ and is said to be used for general construction and agricultural
implements. TIn physical propertios and structure the Indian timber closely
resembles Plerospermum spp., and may prove suitable for packing cases and
plywood.

Material —

6203 Burma ( 0-71 ), 8627 Burma ( 0-70 ).

4. G, oppositifolia Roxb. ex Mast.—bahul, behel, bewal, bhengal, bhimal,
biul, biung ( Hind. ), biur ( Jaunsar ), bhiunl ( Kumaon ), dhamman, pharan,
pharwa ( Punj. ), katar ( Pushtu ). A small to medium-sizéd tres, 8-12 m. in
height and about a metre in girth, with a clear bole of 34 m. Bark grey.
amooth.

It ooours throughout the north-western Himalayas ascending up to 1,800 m.
and extending eastwards to Nepal. Tt is fairly common in the Punjab and
Uttar Pradesh.

Description of the wood—Ses page 235,

5. G. pilosa Lam. ( G. flavescens Juss. )}—posangni, ghor-dhaman ( Berar ),
kirkali ( Kan. ), gursikri ( Kharwar ), bhorkund ( Monghyr ), parangan, pasangan,
phiongli, pisangan ( Rajputana ), eilerga ( Sant. ), karichli (Tam. ), fegali
(Tel. ). A large stragagling shrub with sharply 3 to many angled or con-
spicucusly fluted stem. Bark grey, smooth 2-3 mm. thick on the ridged
portions, elsewhere papery thin.
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It occurs chiefly in the dry regions of Rajputana, Bihar and the Decean,
ascending up to 1,100 m. in West Khandesh.

Description of the wood
( PL 29, 174 )

General propertiess—Wood divided into triangular wedges due to the
deeply fluted or sharply 45 angled shape of the stem; yellowish-brown :
moderately hard ; moderately heavy ( sp. gr. 0-84 air-dry ) ; straight-grained ;
rather coarse and mmeven-textured.

Gross structure—A distinctly ring-porous wood. Growth rings distinetly
marked by a broad belt of large pores in the early wood, 7-8 per em. Pores
large to small, unevenly distributed, early wood pores large to moderately large,
distinctly visible to the eye, mostly solitary and in radial, oblique or tangential
pairs ; latewood pores small to very small, visible only under the lens, mostly
in clusters of 3-8 ; usually rounded and not infrequently filled with tyloses :
vessol lines distinct. Rays fine to very fine, visible only under the lens, fairly
clossly spaced, the shorter ones tending to be storied. Ripple marks present -
very faint and irregular, indistinotly seen only in latewood.

The wood is not much in demand, but the branches are ussd locally for
making baskets.

Material—
6300 Chanda ( 0684 ).

6. G. tilinefolia Vahl—dhaman, damnak ( Bhil. ), pintayaw, tayaw
( Burm. ), pharsai ( Garhwal ), aintn, baranda kasul, khosla ( Gon. ), dhamana
( Guj. ), dhaman, dhamin, phalsa, pharsa ( Hind. ), batala, butale, tadasal, thadsal
( Kan. ), dhaman ( Kharwari ), kehelmohru ( Khond ), ahsing, dhaman, gonyer,
goyar, marar ( Kol ), pharsia ( Kumaon ), dhamni ( Kurku ), chadache, chadicha,
sadachu (Mal. ), daman, dhamani ( Mar, ), kultho ( Mayurbhanj ), bhangia,
dhamani, dhamono, dhamwro ( Or. ), tara ( Palkonda ), jangolat, olat ( Sant. ),
daminiya (Sinh. ), chadachehi, charachi, wnam, unu ( Tam. ), charachi, jana,
tharra | Tel. ). Usually & medinm-sized troe up to 12 m. in height and 1-1 .5 m.
in girth, with a straight eylindrical bolo of 4-5-8 m. Tn favourablo localitins
as m Malabar, Kanara and Coorg it attains a larger size over 2 m. in girth, with
a 0 m. clear hole. Very large trees, however, may often be faulty at the centre.
Bark palo grey in young frees, dark or blackish-brown in old trees, rough and
fibrous, peeling off in small flakes, 1-2 em. thick.

It is found in the sub-Himalayan tracts from the Jumna to Nepal through-
out central and southern India ascending up to 1,200 m. and is rather eommon
in the Western Ghats, particularly, Coorg and Wynaad where it reaches ita
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best development. It also occurs in upper Burma and the low country of
Ceylon below 450 m.
Description of the wood—3Ses below.

Description of the wood
( Grewmia elastica, (. laevignla, (7. oppositifolia and . tiliaefolia )
{ Pl. 29, 170, 171, 175 ; PL 30, 175 )

General properties—Sapwood pale yellowish-white 1o yellowizh-grey to
light greyish-brown in @. hliagfolia, distinet from the heartwood, which is
reddish-brown to brown with darker coloured streaks ; wood pale vellowish-
grey to light yellowish-brown in others with characteristic darker streaks in
Q. elastica ; & small, light reddish-brown centre was observed in one specimen
of G. oppositifolia ; somewhat soft to moderately hard and light to moderately
heavy (sp. gr. 0-50-0-60 air-dry ) in G. laevigata, but moderately hard to
rather hard and moderately heavy to heavy (sp. gr. 0+ 67088 air-dry ) in others,
dull, sometimes with a faint smell mildly suggestive of teak in . tiliaefolia, but
fairly lustrous in others with a somewhat unpleasant odour in @. eppositifolia,
especially when freshly cut ; fairly straight-grained and medium to medium-
coarse-textured in @, elastica and . hlaefolia, and medium-fine to rather fine-
textured in 6. laevigata and . oppositifolia.

Gross structure—All are diffuse-porous woods with occasional semi-ring:
porous tendency in soma specimens, particularly of G, tiliaefolia. Growth rings
distinet, delimited sither by narrow, light coloured lines of soft tissue as in 6.
laevigata and G. oppositifolia or by denser and darker latewood portions, which
often ghow up as distinet dark-coloured streaks on the longitudinal surface as
in . elastica and . klinefolia, 2-5 per cm.  Pores fairly distinet to just visible
to the eye, moderately large or medinm-sized to small in @, elastica snd G, tiliae-
Jolia, and usually small to very small in @. laevigata and 7. oppositifolia, mostly
moderately few to moderately numerous ( 6-10 per mum.? ) but often rather
numerons { 20-30 per mm.2 ) in G. eppositifolia ; evenly to somewhat unevenly
distributed, mostly solitary or in short radial multiples of 2-3, cccasionally in
clusters of 3-5 or more, often round rather thau oval in outline, usually opoeo
except in G. tiliagfolia, where they are filled with tyloses or chalky white
deposits ; vessel lines distinot in @. elastica and G. liliagfolia, somewhat less
distinet or just visible in G. laevigata and @. oppositifolia.  Sofl tissues pre-
dominantly paratracheal, visible under the lens as narrow vasicentric sheaths
or haloes round the pores, sometimes also with s little diffuse parenchyms,
which is indistinct or barely visible even under lens, as in @. elastica and @.
tiliaefolia ; also usually forming fairly distinot narrow layer delimiting the
growth rings in 6. laevigata and G. oppositifolio. Rays apparently of two size
classes, moderately broad to fine and very fine, the largest in the former class



238 Ixpiax Woons

visible to the eye, the latter visible only under lans, fairly wide apart to rather
closely spaced ; the small rays comparatively few with just & tendency to
storied arrangement in G. ftiliaefolia, and indistinet or somewhat irregularly
storied in @, elastica and G. laevigata, relatively numerous and distinctly storied
m @, oppositifolia. Ripple marks present, due to the storied arrangement of
small rays and longitndinal elements, rather faint and indistinct, often just a
suggestion in G. filiaefolia, more distinet in the others, particularly in @, opposili-
Jolia, 35-45 per cm.

Strength—Excepting . laevigala all others have been tested at the Forest
Research Institute, Dehra Dun. For strength figures please see appendix I

Seasoning—{. liliaefolia is & moderately refractory timber, though liahle
to surface cracking and end-splitting during air seasoning. Conversion of logs,
soon after felling and proper stacking under shade give good results. The other
three species also have a tendency to develop surface cracks and end-splits,
while 6. elastica and @, laevigata ave very liable to warp as well. TIn all cases
green conversion and open-stacking under cover are recommended for satis-
factory results in air seasoning.

Natural dusability —The timber of Grewia tiliagfolia, though reputed to be
very durable in the open, was found in actual graveyard tests at Delira Dun
to be only moderately durable, with an sverage life of 6 years, the minimum
heing b years and the maximum just under 10 years. The others are not at all
durable in exposed situstions, but fairly so under cover,

Insect and fungus attack—Nowly felled logs of @. tilinefolic are liable to
be attacked by shot-hole borers — Xyleborus noxius and X, festuceus Wek,
while the sapwood when mostly dry is subject to powder-post damage. All
the four timbers when dry are liable to be attacked by the borer beetle - Stro.
mativwm barbiutum Fab.  Besides sap rot caused by Schizophyllum commune Fr.,
white spongy-rot due to Daedalea flavida Lév., and Ganoderma applanatum
( Pers, ) Pat., and white rot as » result of attack by Fomes fastuosus Lév.. have
heen recorded on G. hliaefolia.

Preservative treatment— Heartwool of . tilinefolia is refractory to treat-
ment, incision being necessary for 1-2 em. penetration. The others should be
more amenable to treatmont,

Working qualities—&. filingfolia and . elastica present no difficulty in
sawing and machining. They are both easy to work and finish and lend them.
salves well to turning. The former can be pesled though not an economical
proposition for plywood. @. eppositifolio is somewhat difficult to saw and
work with hand, whiks G, laevigats doos not finish to a good surface,

Supply and uses—By far the largest supplies of @, tiliaefolia ( dhaman )
are from the south sone — chiefly the Coorg and Kanara forests of Mysore,
Moderate supplies are available from the north zone, whils the central zons
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conld supply small quantities. The timbers of other (rewia spp., are also often
kmown as dhaman, and are available in fair quantities from the north and east
zones, while the supply is rather limited in the central and west zones. Being
strong, elastic and tough, dhaman ( @. tiliaefolia ) is used extensively, where
these qualities are called for, as in agricultural implements, axe-helves and tool-
handles, picker arms, oars, for shafts, felloes and spokes in cart construction,
motor-lorry bodies and buses, camp furniture, military tent-poles, golf shafts,
billiard cues, ste, Tt is also suitable for genoral construction, particularly for
door and window frames, carriage building and furniture. It has been tried
and found very suitable for both slack and tight cooperage, being excellent
for cement barrels and making really good beer kegs comparing favourably
with those of English oak. With proper precautions in seasoning and selection
it might do for various types of shuttles, bobbins, pirns, reels and textile mill
acoessories. (7. elastica being almost as strong and perhaps as little tougher
could perhaps be used with satisfactory results, for most purposes for which
6. tiliaefolin has heen found suitable. According to Troup, G. oppositifolia is
also locally used for shoulder poles, axe handles, bows, oars and other purposes
requiring toughness and elsticity. (7. laevigata, which is somewhat lighter and
softer is not of much commercial value even locally, but perhaps might be tried
for cheap turnery, cement barrels and rough packing cases,
Material—
. elastics — 651 Darjeeling terai (0:-67), 2325 Darjeeling terai
( 0-77 ), 3120 Burma ( 0-77 ), 6670 Siwaliks ( 0-86 ), 5051 Motichur,
U.P. (069 ), 6052 Dehra Dun, UP. (0-71 ).
6. lacvigata ~ 4835 Dehra Dun, U.P. ( 0+50 ), 6230 Dehra Dun, UP,
(0:60).
. oppositifolia - 154 Sainj, Simla (0-73 ), 8051 Dehra Dun, U.P.
(076 ),
. tiliaefolin — 188 Mandla, M.P. (0-78), 1168 M.P. (0-86 ), 1253
Ganjam (080 ), 3818 Canjam ( 0-88 ), 5723 Kanara ( 0-73 ), 57563
Kanars ( 0-73 ), 5878 Raipur, MLP. ( 0-78 ), T497 Madras (0-75),
7498 Madras ( 0-69 ), 7499 Madras ( 0-70 ), 7603 Madras ( 0-71 ).

8. PENTACE Hassg,

A tropical genus of about 15-20 species of trees confined mostly to Malaya
and Burma but does not grow in Indis proper. Two species occur in Burma
and are described here. The woods of these two species are very similar in
appearance and structure and cannot be distinguished from each other.

i, P. burmanica Kurz—Burma mahogany, thitka. kashit, Lathitka,
takothet, thethel, thitka ( Burm. ). A very large, tall tree reaching in favourable
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localities a height of about 40 m. with a clear bole of 20-23 m. and a girth of
of 1-5-2-5 m. It is found in the tropical forests of Burma, in Pyinmana, the
Pegu Yomas, Martaban and Tenasserim.

Description of the wood—See ‘below.

2, P. griffithii King—fhithale, thitso ( Burm, ), A large, much buttressed
tree of the forests of Tavoy in lower Burma.

Description of the wood—3ee below.

Description of the wood
( Pentace burmanica and P. griffithii )
( Pl 30, 176)

General properties—Sapwood and heartwood not sharply defined, gradually
merging into each otber ; wood nsually light reddish-brown, turning darker on
exposure sometimes with a yellowish-grey tinge ; moderately hard ; usually
moderately heavy (sp. gr. 0-55-0-74 air-dry ), but slightly heavier in P.
griffithii ; rather lustrous often showing ribbon or roe figure when quarter-sawn ;
usually jnterlocked-grained and medinm-textured.

Gross structure—Both are diffuse-porous woods. Growth rings fairly dis-
tinet to indistinet; when distinet wsually demarcated by darker and denser
latewood, oceasionally also by a somewhat interrupted to more or less conti-
muous line of soft tissuo, 2-6 per em.  Pores moderately large to small, visibls
to the eye, distinct under lens, moderately numerous to numerous ( 11-32 per
mm.? ), evenly distributed, mostly solitary or in radial multiples 2-3, oceasion-
ally more, or in small clusters, round to oval in outline, partly filled with tyloses :
vessol lines distinot on the longitudinal surfaces, but not conspicuous. Soft
liganes not visible to the eye, distinet under lens as fine, light-coloured closely-
spaced interrupted or dotted tangential lines connecting adjacent rays and
forming a net-like strueture with them, alao diffuse and seattered i oceasionally
in somewhat interrupted to more or less continuous lines delimiting growth
rings. Rays fine, indistinot or not visible to the eye, distinct under Jens, evenly
and rather closely spaced forming low but distinet dark flecks on the radial
surface less than 0°0 mm. in height, prominently storied. Ripple marks
present, very conspicuous, distinet to the eye as well as under lens, 23-30
per om.

Strength—Both P. burmanica and P. griffithii have been tested at Dehira
Dun, the former on a limited scale, as only a small consignment was available,
For stremgih figures please see appendix 1.

Seasoning—Thitka is not a refractory timber to senson, with no marked

tendency towards warping or splitting. Though rather slow to dry, if properly
stacked and protected it is reported to air season without much difficulty. It
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can also be kiln ssasoned satisfactorily with little degrade other than slight
tendency to check and warp.
Natural durability—Both species are very durable under cover and durable

in exposed situations, giving an sverr go life of 13-14 years in actunl graveyard
tests at Dehra Dun.

Insect attack—The wood of both the species appears to be little liable to
insect attack. None of the 13 specimens in the Dehra Dun collection showed
any insect damage.

Preservative treatment— T'ests carried oot at Dehra Dun, show that heart-
wood of thitka is refractory to treatment, incision being necessary for even
I-2 om. penetration.

Working qualities—Thitka is casy to work both by hand and with machines.
However, due to interlocked-grain and the consequent tendency to picking up,
quarter-sawn bourds require some care in bringing to a good surface. The
timber takes stain and polish well, and when quarter-sawn gives a handsome
stripe ot ros figure, It has also fairly good nailing, screwing and glueing pro-
perties.

Supply and uses—(Considerable supplies of Burma mahogany or thitka
( Pentace burmanica ) are available from Burma, the chief ports of extraction
being Rangoon, Moulmein and Tavoy. It is 4 high quality timber, similar in
many respects to the true mahogany ( Swiefenia spp. ) of the West Indies and
South America. It isextremely decorative whon judicionsly sawn, and is ideally
suited for high class furniture, cabinet making, interior fittings and panelling
and makes up into good walking sticks and mathematical instruments. 1t is
used in boat-building particularly sampans, for planking, gunwhale, stringers,
masts and oars. It has also been tried on a small seale in railway coaches
particularly for repair work and appears quite suitable for the purpose. The
wood of P. griffithii closely resembles Burma mahogany and though considered
slightly inferior to it may be used for practically the same purposes.

Material— ]

P. burmanica - 280 Burma ( 0:64 ), 802 Burma ( 063 ), 815 Burma
(0-70), 1386 Burma { 0-63), 20150 Burma ( 0-65), 3119 Burma
(0:58), 5764 Burma ( 0:55), 6172 Burma ( 0:70 ), 6293 Burms
{ 0-60), 7096 Burma ( 0-69 ).

P. griffithis — 6385 Burma ( 0-74 ), 7081 Burma ( 0-72 ), 7082 Burma
(0-67 )
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200 ELAEOCARPACEAE

This family is placed by some botanists under Tiliaceae. It consists of
about 7-10 genera and over 120 species of shrubs aud trees, distributed in the
tropios and sub-tropics of both the old and new world. The anatomical
structure of the wood of the genera described here is distinet from that of the
T'iliaceae and justifies their being treated separately.

The family is not of much economic value, from the point of view of timber
as well as other products. The fruits of some spocies of Elasocarpuas ( . serra-
tus L., E, lanceaefolivs Roxb., E. varunna Ham. and E. floribundus Blume )
and Aristotelia are edible and may be pickled or eaten in curries. The hard
tubercled stones from the fruits of E. ganitrus Roxb., and E. tuberculatiz Roxb.
are cleaned and polished and used as beada for rosaries, necklaoes, bracelets
and other ornamental objects. The fruita as well as the bark and the leaves
of a number of species of Elneocarpus are of medicinal valus. The three genera
FElasocarpus, Sloanes and Echinocarpus yield timbers of local impartance only.
*White or silver quandong’ ( Elaeocarpus grondis F. v. M. and E. kirtonii
F. v. M. and ‘blush carrobean’ ( Sloanea australis F. v. M. ) of Australia are the
best known timbers and are used for decorative and stained cabinet work.
Though the timbers are mostly soft to moderately hard and easy to work, some
species of Sloanea from the West Indies prodice very hard, very heavy and
strong timber known as ‘Sloans’s green-heart’ or break-axe’. The Australian
‘ebony-heart of Cairns’ obtained from Elacocarpus banoroftii F, v. M. ot Bail
is also very hard and heavy somewhat resembling ‘lignum vitas'. The wood
of the Bouth American Aristotelia magui L. Hor., though too small to be of com-
maercial importance, is said to resemble basswood.

Ounly two genera, Echinocarpus Blume and Elacocarpus L., are ropresanted
in India and are described here. The woods aro mostly light-coloured, soft
to moderately hard, light to moderately hoavy and easy to work. They are
featnred anatomically by amall pores, which are usually in radial multiples of
24 or more and by rays of apparently of two sizes. Soft tissues are not visible
even under hand lens in Echinocarpus and some specimens of Elaeocarpus.

The two genera have so similar wood that they can not slways be separated
with cortainty by their gross structure. However, the presenve of a somewhat
continuous line of soft tissuo delimiting the growth rings in many specimens
of Elacocarpus, sorves to distingnish them from Echinocarpus. The latter also
hos a somewhst smaller pores and a finer texture.

1. ECHINOCARPUS Broume

A small genus of trees containing about a dozen species, confined mostly
to South-East Asia and Australia. Five species are known to oceur in India
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of which three are described hers. E. sterouliaceus Benth. — thabola ( Magh ),
saimuladdi ( Mechi ), banj ( Nep. ), is & very large troe of Bhutan, Sikkim and
hills of Martaban and Tenasserim, while E. tomendosus Banth, — taksor ( Lep. ),
kaktay, runche ( Nep. ), is a medium-sized to large tree of Bhutan, Sildim and
Khasi hills from 600-1,200 m. For both these no wood samples were available
for study, The timbors of the threo species studied sre practically similar
in all respects and can not, therefors, be distinguished from one another,

1. E, assamicus Benth. (Sloanea assamica Rehd. et Wils. )—sibe-taba,
tane-asing (Abor), bandor-kadoi, jaba-hingori, phul-hingori ( Asm.), sinia,
sita ( Cachar ), tophen-changne ( Duff. ), phaithing ( Kuki )y sarang ( Mechi ),
phong-rong-arong ( Mik. ), sibe-taba, sibe-latar ( Miri ), thing-pathhui ( Tippara ),
is & moderately large tree up to 18 m. in height and ovor 15 m, in girth, often
buttressed at the baso. Bark blackish to greyish with white blotches, fairly
smooth, thin,

It is a common tree throughout Assam ocourring more or less gregariously
on river banks, It is also found in Sikkim.

z. E. dasycarpus Benth. | Sloanea dasycarpa ( Bth. ) Hemsl. |—tabsol
( Beng. ), be-it-kung, taksol ( Lep. ), gobri, gobria ( Nep. ), is a large troo, with &
straight but buttressed trunk. Bark dark grey.

It grows at elevations from 1,600-2,400 m. in Bhutan and Sikkim in the

eastern Himalayas and also ocours in Khasi and Naga hills in- Assam from
1,100-1,600 m. It is also found in Ching.

3. E. sigun Blume ( Sloanea sigun K. Sohum )—is a large troe of Khasi
hills and Burina, found growing st elovations from B00-1.600 m. It also
ooours in Cambodia and Java.

Deseription of the wood
( Echinocarpws assamicus, K. dasycarpus and B. sigun )
(PL 30, 177)

General properties—No colour distinetion between sapwood and hesart-
wood of any of the specimens examinod ; wood cream coloured to light yellowish-
grey to greyish-brown, sometimes with piukisl tinge, often discoloured with
dirty groyish-brown or black streaks ; soft ; very light to light ( sp. gr. 0-33-
0:51 air-dry ) ; somowhat lustrous with slight silver flack o radial surface ;
straight-grained ; rather fine and oven-toxtummd.

Gross structure—A diffuse-porous wood. Growth rings distinet, demar-
cated by darker coloured bands of denser lstewood fibres, 2-5 per em.  Pores
small to very small, indistinct to the sys, moderately numerous to numerous
( 1642 per mm.? ), evenly distributed, mostly solitary or in radial multiples of
2-3, rarely more or in clusters, rounied 1o oval or somewhat angular im outling,

usually open, occasionally filled with ty » vessel lines inconspicuous or just



ELAROCARPACEAR 243

visible on the longitudinal surfaces. Soff fissues not visible to the eye or even
under hand lens, Rays apparontly of two types, moderately broad to fine
and nxtremely fine, the former visible to the eye, few and widely spaced and
the latter indistinot to just visible under hand lens, very oclosely spaced.

Strength—None of the timbers has been tested for mechanieal strength.
They are as a rule soft and somewhat weak and appear fo be of the same class
as semul.

Seasoning—According to Pearson and Brown, the timber ( E. dasycarpus )
stains rapidly and is somewhat liablo to warp. (reen conversion and open
stacking as well as kiln seasoning are recommended for good results. The same
remarks will perhaps apply to the other two species deseribed in this book.

Matural durability—The timber (E. dasycarpus) perishes rapidly in
oxposed situations and is only modorately durable under cover.

Insect attack—Freshly felled logs of E. dasycarpus are liable to attack by
shot-hole borers.

Working qualities—FEasy to saw and work giving & fairly smooth surface,

Supply and uses—Only limited supplies are available locally in W. Bengal
and Assam. The timbers ars all nsed for planking and packing cases. E.
has been tried for match manufacture and found fairly satisfactory
for both splints and boxes,
Material—
E. assamicus — 6809 Burma ( 0-43 ), 7248 Lakhimpur, Assam ( 0-32),
7602 Lakhimpur, Assam ( 034 ), 7620 Lakhimpur, Assam ( 0-33 ).
B. dusycarpus — 694 Darjeeling (0+51), 5131 Bengal (0-50), 6110
Darjesling { 0-45 ).
E. sigun — 0636 Burma ( 0-01 ).

2. ELAEOCARPUS L.

A large genus of treos comprising well over & hundred species the majority
of which are distributed in the Indo-Malayan region. The genus, however,
is spread over & wide ares being also ropresonted in Madagascar, Socotra,
Cochin-China, the Philippines, Formoss, the Pacific islands, Australia and
New Zoealand. About 25 species ocour in the Indian region of which only 13,
for which wood specimens ware available for study, are included hore. Except-
ing minor variations in colour, hardness and weight, the woods of these species
are not distinguishable from one another.

t. E. braceanus Watt—A small tree with warty bark, found in Naga
hills and Khasia and Jaintia hillsin Assam up to 1,600 m., Manipur and Kachin

hills in upper Burnu.
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2. E.ferrugineus Bodd. ( E. recurvatus Carner }—solabikki ( Kan. } A
medium-sized tree about 12 m. in height with & clear bols of 3 m. and a girth
of about 90-120 om.

It ocours in the forests of the Western Ghats, in the Nilgiris, Anamalais,
Pulney hills as well as the high hills of Travancore at 1,300-2.400 m,

3. E. floribundus Blume—belphoi, jalpai ( Asm. and Beng.), banghkri,
mai-mamon-pan, thitpwe ( Burm. ), badar-phang | Kach. ), rom ( Kuki ), charphal
( Manipur ), ok-hi-siming-ti, theng-koreng-arong ( Mik. ), koying (Nep.). A
medium-gized tree usually 9-12 m., clear bole 3-4-5 m. and about 00-150 om.
in girth, but some times up to 18 m. and & girth of 2.4 m. Bark greyish-
brown, vertically fissured often with horizontal wrinkles.

It is found in North Bengal, Sikkim and Assam, up to 1,500 m. and also

occurs in Chittagong and the tropical forests of Martaban hills and Tenasserim
in lower Burma up to 900 m.

4. E. ganitrus Roxb. [ E. sphaericus ( Gaertn. ) K. Schum. }—ludurai-
asing ( Abor. ), rudai, rudrai, rudraksh ( Asm. ); rudrakhya ( Beng, ), Iudrok,
wdrok ( Garo ), rudrak, rudraksh { Hind. ), sob-lang-skei ( Kh. ), van-tha-mu-
thing ( Kuki ), lekam-arong ( Mik, ), boragi-asing ( Miri ). A medium-sized to
large tree attaining a beight of about 18 m. ( clear bole 9-12 m. ) and a girth
of 1:2-1'56 m., usually buttressed st the base. Bark greyish-brown, fairly
smooth with slight retienlate fissures, 8-12 mm, thick, fibrous inside.

The tree is found in Nepal, Assam, North Bengal, Chittagong and Tenas-
serim and also grows in Malay Peninsula, Java and Celebes,

5. E.lacunosus Wall—bankhei, butalet ( Burm. ), i8 & medinm-sized tree
12-16 m. in height ( clear bole 3-8 m. ) and 00-120 em. in girth, but usually
with a crooked trunk. Bark dark grey, somewhat rough and striated,

It is widely distributed in Burma in the tropical evergreen and moist
upper mixed forests of Pogu and Martaban down to i

6. E.lanceaefolius Roxb.—sakalang ( Asm. ), banghbri, budalet ( Burm. ),
shipkyew (Lep. ), dieng-sohkhyllam (Kh. ), batracki, bhadras ( Nep. ). dieng-
soh-lymgka ( Synteng ), is a large tres up to 30 m,inhaight(charboluﬂ—lzm,)
and 2-4-3-7 m. in girth. Bark greyish-brown and wrinkled, ontside light red
and fibrous inside.

It ocours chiefly in the eastermn Himalayas from 1,800-2,400 m., Khasi

hills, Manipur and Tenssserim andalsufaunﬂtommna:tmtmtheﬂnaﬁm
Ghata.

7. E. robustus Roxb. [ E. tectorius ( Lour. ) Poir. }—panonaks { And-
amans ), huara, poreng, seleng ( Asm. ), Aminkya, kayakmwe, kyeng-twai, mailim,
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tawmagyi ( Burm. ), agong, bol-ragong, gangmai, ragong { Garo ), bon-khong-Lrai-
phang, muga-phang, songrung-baphong ( Kach. ), dieng jaroi, dieng-lasaw, dieng-
soh-khyllam ( Kh. ), chekio ( Magh ), theng-phrang-ki-arong ( Mik. ), tehei-chi-
ching ( Naga ), batrachi, bepari ( Nep. ). A moderate-sized to fairly large tree
12-18 m. high and 00 em.-1-8 m. in girth, often buttressed at the base.
Bark greenish grey and fairly smooth in young sterns, but rough and warty in
older trees, fibrous inside.

Tt is found in the eastern Himalayas up to 600 m., in Sikkim and North
Bengal, and also in Assam, Chittagong, the Andamans and the Malay Peninsula.

8. E. rugosus Roxb.—laruk-pai-asing ( Abor and Miri ), bor-chopa, gat-
ronga, phul-champa ( Asm. ), sanku-nurw ( Duff. ), ankhi-si-phak ( Garo ), bon-
Lai-sw-phang { Kach. ), kadeng-srang-arong ( Mik. ), nundekhi ( Nep. ). A large
tree usually 18-24 m. in height and about 1-8-2-4 m. in girth, but may some-
times attain a height of 30 m. or even more and a girth of as much as 4-3 m.
ark grey, rather smooth to somewhat striated or wrinkled outside, 6-8 mm.
thick.

ia found in Assam, Chittagong and the tropical forests of Pegu Yomas,
and Martaban in Burma.

9. E. serratus L.—changbale, kumbang ( Kan. ), kara-mavu, nalla-kara,
valia-kara ( Mal. ), karai, karamaram, olan-karai ( Tam. ). A medium-sized to
fairly larga tree up to 18 m. in height and about 1-2-1-5 m. in girth. Bark
dark grey, smooth, inner bark dark brown fibrous, 8-19 mm. thick.

Tt oceurs chiefly in the evergreen forests of the Western Ghats up to 1,500
m. from North Kanara sonthwards and is also found in Ceylan.

10. E. stapfianus Gagnep. Syn. E. simplex Kurz—A medium-sized tree
of Assam and Burma.

11. E. tuberculatus Roxb.—bhutali, danala, kadambola ( Kan. ), ammak-
karam, badraksham, koda vasi, naggara, savadi, pilahi, pulanthi, rudraksham
( Mal. ), malan-pinnai-patrachi, rudracham, rutthracham ( Tam. ). A large tree
about 24 m. in height and 2:1 m. in girth, buttressed at the base. Bark dark
coloured, mottled and rongh outside, yellowish inside.

1t is found commonly in the evergreen forests of the Western Ghats and
adjoining hills in Bombay, Madras, Mysore, Ooorg and Travancore-Cochin up
to 1,600 m.

12. E. varunna Ham.—{aruk-pai-asing ( Abor and Miri), bhadraik,
bhadraksha, gangma-chiring, niganibual, poreng, sxdburi, tullealy | Asm_ ),
gangma-chiring ( Garo ), dieng-ri-lam, dieng-sin-sah (Kh. ), mir-chobe ( Mik. ),
pong-o-test ( Naga ), bhadrax ( Nep. ). A fairly large tree up to 16 m. in height
and about 1-8 m. in girth, Bark grey or brownish-grey nearly smooth or
lightly fissured.
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It occurs in the sub-Himalayan tract from Nepal eastwards aszoending
up o 1,200 m, and is also found in Assam and Chittagong.

13. E. wallichii Kurz—bamo, waso | Burm. ), A large tree 18-21 m.
high with a clear bole of @ m. or more and & girth of 90 cm.—1 -8 m. Bark greyish-
brown, rather smooth, 8§ mm. thick.

Tt is found chiefly in tho eng forests of lower Burma, from Martaban down
to upper Tenasserim and along the base of the Pegn Yomas. It also oocurs
in Goalpara in Assam.

Description of the wood
( Blacocarpus braceanys, E. ferrugineus, E. Jlonibundus, E. ganitrus,
E. lacunosus, E. lanceaefoliua, E. robustus, E. rugosus, E. serratus,
E. stapfianus, E. tuberculatus, E. varunna and E. wallichii )
( PL 30, 178-180 )

General propertiess—Wood whitish, pals straw to greyish-brown to olive,
occasionally purplish grey with a pinkish tinge ( E. floribundus ) : heariwood
observed only in two specimens of E. robustus and E_ tubereulatus, darker than
the sapwood, well defined ; soft to moderately hard ; light to moderately henvy
( #p. gr. 0-40-0-T1 air-dry ) ; somewhat lustrous, straight-grained to somewhat
curly or wavy-grained, sometimes giving rise to handsome fiddle-back figure
( E. robustus and E. tuberculatus } ; medium to fine-textured.

Gross structure—A diffuse-porous wood. Growlh rings well defined to
indistinet in the same species, sometimes in the same specimen ; when distinet,
demarcated by denser fibrous tissus or mare or less continnous line of soft tissue
or both. Pores moderately large to small, fairly distinet to just visible to the
eye, moderately fow to numerous ( 5-40 por mm ¥ ), mostly solitary or in radial
multiples of 2 to 4, sometimes more, up to 7, rounded to oval in outline, usu
open or sparsely filled with tyloses; vessel lines visible on the longitudinal
surfaces fairly distinet to inconspienous. Soft tissues fairly distinot to indis-
tinot, when distinot, forming a fine mare or less continuous line dolimiting the
growth rings. Rays apparently of two sizes, medium-sized to fine and ex-
tremely fine, the former just visible to the eye on the end surface, widely spaced
and the latter visible only with lens, numerous, closely spaced. Pith flecks
observed in a number of specimens.

Strength—Only F. tuberculatus has been tested at the Forest Research
Institute, Dehra Dun. For strength figures please seo appendix T.

Seasoning—Not difficult to season, though . Jerruginens and E. lancage-
Joliua are somewhat liable to end erack.  E. robustus and £, tubereulatus are not
at all refractory, but the latter is easily susceptible to discoloration and stain
especially if kept in the Jog. Green conversion and upen stacking under cover
are recommended.  Kiln sensoning of green timber should also give satisfactory
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Natural durability—Not durable in exposed situations but fairly so under
cover.

Insect attack—Both logs and eonverted timber are susceptible to attack
by shot-hole and pin-hols borers.

Preservative treatment—No tests have been carried out but should not be
difficult to treat.

Working qualities—Easy to saw, working to an even surface without
difficulty. According to Swain and Boas, ‘white quandong’ ( sp. gr, 0-44-
0:-50 ) of Australis produced by E. grandis and E. kirtonii holds mils well and
takes glues and stain satisfactorily while straight-grained timber is ideal for
bending. The Indian species being similar may do equally well.

Supply and uses—Excopting K. tuberculalus supplies are limited and are
availuble only looally, Moderate supplies of E. tuberculalus are available
from the south zone, while the supplies of the same timber from the west zone
are limited. The woods are all locally used for planking and light packing
cases. Carefully selected figured stock of some species, showing fddle-back
mottling, should prove valuable for decorative furniture and cabinet making.
E. lanceacfolius and E. tuberoulatus have been tried for matoh manufacture and
found fairly satisfactory. Logs from the Andamans have peeled and sliced well.

Material—

E. braceanus — 6824 Burma ( 0-59 ).

E. ferrugineus - 6124 Ootacamund ( 0-71 ).

E. floribundus - 6686 Burms ( 0-68 ),

E. gunitrus — 4878 Sylhet (0-45), 5524 Darrang, Assam (0-40),
5641 Kamrup, Assam ( 0-40 ).

E. lacunosus — 6693 Burma ( 0-53 ).

E. lancesefolius — 358 Darjeeling ( 0-57 ), 5132 Bengal ( 0+56 ), 6113
Darjeeling ( 0-53 ).

. robustus — 581 Darjecling terai (0:57), 6056 Balugau, Orisss
( 0+62), 7813 Andamans ( 0:53 ), 7821 Andamans ( 0-66 ).

E. rugosus - 8736 Burma ( 0-54 ), 7121 Burma ( 0-56 ).

E. serratus - 4612 Travancore ( 0-49 ).

E. stapfianus — 6261 Tavoy, Burma ( 0-55 ).

E. tuberculatus — 6125 Palghat (0-47), 6743 Burma (0-46), 7583
Palghat { 0-50 ), 7636 E. Kanara ( 0-48 ).

B. varunna — 4887 Assam ( 0-42 ),

E. wallichis - 6690 Burms ( 0:66 ).



245 Ixpiax Woops
BIBLIOGRAPHY

Baker, K. J. The hardwood ol Australia and their economics, Tech, Edue. Ser,, 3,
m;:g. Boas, L H. Commuercial timbers of Australia, “mmruaam e,
1 » 1947, Council of Scientific and Industrial Research, Wealth of India, g,
New Delhi, 1052, Dadswill, H E. and Eckersley, A. M. The identificntion of the princigal
commercial Aunstralinn timbers other than Ewealypins. Tech. Pap. Coun. Sci. shd. Res,
Div. For, Prod, Melb,, 16, 1935, Den Berger, L. G, Houtsoorten der cultourgebieden
van Javaen van Sumatra’s Oostinst, Meded. Prosfal. Bosche., Batavia, 13, tg26.  Descly,
H.E. Manual of Malayan timbers, y and 3, Malay. For. Rec., 15, 1947 and 1954
H.L. A gritical revision of certain taxonomic groups of the Mahales, Parts 1 and 11,
New Phytol, 34, 1 and 2, 1935, Gamble, .5 A mannal of Indian timbers, London
192z, t, G. A, Soms New Zealand woods, Prof. Pap. N2, For. Serv, 1, 19311.
Howard, A. L. A manual of the timbers of the world, London, 1048, Forest Resaire
Institute. Notes on the utilization of timbers nsed in wood based industries in India.
I'ndian For. Bull,, 162, 1952. Kanehira, R.  Anutomical chammcters and identification of
Formasan woods, Taihoku, rgz2:. Kanechira, R. Identification of important Japanese
woods by anstomicul charcters, Taihoku, 1921. Kanehira, B, [dantification of h

ine woods by anntomical characters, Taihoku, 1024. Kukachka, B F. and Rees, L. W,
gya&mtic anatomy of the woods of the Tiliaceae, Tech. Bull. Minn. Agric, Exp. Sta.,
iﬁ. 1053 Lecomte, Ho  Les bois de I'Indochine, Parls, 1025, Lewis, I-s.ru'l‘.hnvqgm

products of Ceylon, Colombo, 1934, Metcalfe, C. R. and Chalk, L. Anatomy of
dicotyledons, O 1g5o. Moll, J. W. and Janssonius, H. H.  Mikrographie dis holzs
der anf Java Vorkommendsn Baumarten g, Loiden, 1906, Pearson, R S and Brown.
H.P. Commercial timbers of India, Calcutta, 1932 Ramaswamy S. Iudian woods
tested for match manufacture, New Delhi, 1936, Reconl S, J. and Hess, B. W. Timbers
of the New Worlll, New Haven, 1643, Record, S, 1. and Mell C. D. Timbers of tropical
Amarica, Now Haven, 19z4. Rodger, A. A of the forest products of Burma,
Rangoan, 1936, Stone, H  The timbers of commerce and their identification, London,
ror8. Swain E H F. The timbers and forest products of Lnsensland, Brisbane, 1028,
Trotter, H. The common commercial timbers of Tndia and thelr uses, Dehra Dun, 19
Troup, B.S. Indian woods and their uses, Indian For, Mem., v, 1, 1900, Troup, R.
The gilvimltm of Indian trees, Oxford, 1015

K. Ramesn Rao.



APPENDICES

240



|

250 Ixpiax Woobns
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Properties of Woods
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Alr-dry i 11933 147.200 145 5637
{Gmn A 3584 1,600 i 175-2
Alrwlry . 400-3 07,300 iz 2738
{Hm - 830 51,000 w3 1508
Air-dry I 428-3 o, B 45 221
Giroati ia = e - . Soall  con-
Adr-dry ys 7058 0,300 : 5196 wignment.
{ e T1-5%)
{Grm e - - e : Small  eon
Ajr-dry -F1 10445 2 15, 500 ) Bid-) mignmisnt
{ mae BR-4% )
Cireen I Grki-4 102,200 L] 300- 5
Afr-idry — g8 125,600 7 anl-1
{Gwm - &2 07,7080 i 36-1
Air-dry La W21-0 120,200 5l a71-9
{_ﬂm. v o7 56,500 L] HO-5
Alrdry e TO- T 101,500 51 T
{llm * p = Smull o
Afrdry . s 05, (WM 158 58245 signment.
{ mue, 13- 69 )
{Gram [ T 5 124,500 ™ a01-2
Alr-dry = 1M1 145,800 B 571-1
[ Green < G026 A48, 100 76 #2-1
Alpdry ¢ .. 47 11,500 ™ 580
Green a01-5 70, TOL i3 248-0
Kir-dry 8033 03,500 4 Gld-8
Ciresn G015 1068, SHM) T4 3184
Adr-dry i 1020:7 161,000 ™ Bs2-1
Lipsem ‘ LTy 127,100 w 20117 Bmall on-
Abr-dry ‘ 10513 156,200 ] 5514 algmmenl.
Green B adl-2 120,500 R4 4342 Small ocon:
Alrdry o« 1127-6 140,800 ] &850 5 sigtment,
(oo 19-8% ]
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APPENDIX L—Mechanical

Specific Shrinkage %, green
gravity Woight s uru?dry
Ferial . " Loeality from based ai P cu.
No. Name of apesies where tested woight mitre
orendey | a4 1290 Tangen: | Volne
st volume |nue.inkg.  Radial | tia) metis
green
1 2 3 4 ' L 7 ]
18 | 13 grandiftorus Rorth Amdaman 0 60 53 i-0 113 18-1
19 | I indiens 8. Coorp. Myworm [IEEIT RS T3 LR 11-4 180
S0 | 1, kerrii Burius 0816 TRa 68 12-3 103
a1 | I, macrocurpos Lakhimpmur, 0- 505 T 52 10-3 178
Asemm
22 | D.obinsifolin Burms 0- 580 r . i
22 | D tuberenlatus Insein, Burma 0-728 0 &4 1 14:0
24 | D, turbinutos lusein, Burma 0 BoG Tha -2 8-0 150
iy Elneocarpes tubere-
Intus « | N. Mangalors, - 402 463 a1 g-1 -4
Mywore
48 | Garcinds indise Earuyra, Mynare f i lflaj 06
" nt ’
me,
27 | Garoima spocioan Burmn 0-748 5 .. -
28 | G. xanthochymus .. | Kanara, Mysore 0-87% il ; i
[ at 1130
. )
#) | Growis vlastice Kurseong, Bengal 0+ GG TH: B4 05 10:0
30 | Grewis oppositifolia .. | W. Pakistan 0+ 653 &011 50 | 78 | je2
A | Growis titisefolis Malsbar, Kermla 0-651 T8 i1 70 | 145
82 | Hortiors fomes Diedun, Burms L1 i1 1041 BiD 118 20,9
33 | Hibisous mucrophyTlus | Bibeagar Div., 0 552 3-4 a4 i1-8
Amam
34 | Topea glaben Palghat, Kerals 0 %60 1073 3 | 87 | 124
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Properties of Woods— contd. )
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Lo
“Statio Banding Impact Beoding to grain
Cendition Max. height of Resurss
Moduins of Modulms of drop of & 22-88 | Max. erushing
Bupiurs, Elsatjrity kg. hammer etress, kg fom.®
kg. por om.® kg./em® i
L] 10 i 1% 13 14
Cireen e B25-5 117100 74 317-4
Ajr-dey 10166 161,300 76 25
Green L 7881 162,900 71 4111
. Afr-sdrx 18452 201400 11z Ti0-4
Green 715:7 136,200 54 3243
Apr-dry 1381-1 186,0600 100 601-8
Gresn ofl 722-8 133,400 an 353-6
Atrdry Fr 1208-1 170,400 112 f83d-a8
Green - T08-4 115400 368-5
A.Ir-dr{ el 1238-5 144,500 405-5
{me 11-8%)
e >~ Bl15-3 13,500 102 306-7 Small con-
Air-dry 5 11977 136,400 112 BBT-2 signment
Green - T74-9 142,000 81 d12-2
Ajr-dry e 1203-4 161,000 102 575-8
Girean - 483-7 57400 il 2530
Alrdry - G5 08,600 56 2311
= o - xh Small con-
Conditionml . J018-4 114, 060 51 5345 signment.
(e 119 ]
(reen 10805 124,000 124 627:3 Small con-
Afr-dry . p . slgnment.
7 . 1107-3 137.500 118 g7 signment.
(m.e. 13:3%)
Green . 05 120,000 142 638
Afr-dry . 11820 182,800 163 5i0-3
Cireen i fag. 4 70,2000 o £38-8 Emall oon-
Eilu-dry - iy~ 1 | B, 800 140 i G sigminenl.
ab 16495 muo. )
lireon $12-0 148,200 Wl 450-3
Airdry 1301-0 163,000 124 12
(irven «d a3 1 137,800 122 4021
Air-dry =1 13354 176,700 | § G40-9
{G:rm =5 5450 108, Bl 1089 410-8 Small con-
[ireen 10673 47,000 124 BAL-4
Alr-dry 12037 100,700 180 710-5
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APPENDIX L—Mechanical

Bpecifie Blifinkage 9, green
gravity Weight o m::uy
Rerial Locality teom based on' | per eu,
N, Kumep of spweies whare tewtod wright metre
oven-dey | wb 1297 Tangen-| Volu-
sl widume | e, n kg | pradial tial motrio
groen
1 - - i 4 & T B
A | Hopoa odimata 8, 'Fennassrin, 03T a3 5.4 05 b-3
Burma
36 | H. parvifiom 8. Mangalore, (T4 T 024 3.8 81 1.5
M psors
37 | Kayea nesnmica Lakldmpur, 0:712 A0 "
Azmam { nk 1542
.
a4 widin nalyoina lakhimpur, 0347 54 .
e A { at 14-47
mae )
39 | Mazsoals & ! 0577 i1 wa
oo Amenm [k 8-357
e §
40 | Mesun ferren Sibangmr, Assam 0800 081 -0 b5 158
41 | M. fareen 8. Coimbatare, 0070 1088 2
Madras [ Volume
ot bewt )
43 | M. ferrea E. Kannra, 0-0%7 1080 e
Mywore { Volume
Ak teat |
43 | M. ferom W. Bongal 0T 10040 T
{ Yolums
&t test )
44 | M, forres Madrma 1-002 1121 = as
{ Volums
&t toat |
45 | Michelis eathenrtsi Kurssong, Bongal 0455 330 57 a0 15:2
41 | M. champsos Kumeang, Hengal 0426 it 3.2 52 B2
47 | M. cxcelaa Kurseong, Dengal 0441 G513 3-0 T-0 11-1
# | A ablinge Biuxa THvn., =375 440 2.2 a1 i
Bengal
40 | Mifives veluting oo | Deobra Then, Uttar 0-628 Tod 8 03 ;
Pmde=h
80 | Oehrooarpus foline | N, Kanars, 0127 1041 - .
= Mywore { Voluma
AL towt )
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Properties of Woods—{ contd. )

Clomy i
Btatio Bemling Lepaat Bending tp grain
Coudditiun Misx. Tokght of | Bweanns
Alotinins of Modulus of | drop of & 22-08 | Max. crushing
Rupture Rh.ll.luiir kg. hammer | stress, kg.fom.?
kg por v T i e,
# 10 i 12 13 14
irean RR-T L, &) a6 441-3
Alr.dry i 117400 T4 4718
Cirvsn o W8 150,800 M 528-0
Airdry | 1853-7 145,100 127 fuz-u
{Gm o ; = yi = Bmall oo
Air-dry ra 10783 142,704 ) &70: 0 Eignument.
(16435 m.c. )
Giroon - 3 = L - Hmall con-
Airdey < 1834 78,700 4 2a7-2 mignent,
o 495 mae, )
G i av e e . Small con
Cunditionsd .. 1£15-8 147,200 114 6570 signment.
st 837 me )
{Gm 4 11060 163,000 130 t2]-2
Alr-dry e 1710-3 SN 142 S84:0
ireen - . y' (s - Small con-
Afr-dry 16410 217400 ing ali-1 signmoti,
at 13 9‘,’& e, )
lrean aa - - Boall con
n.ir-lhg o 10714 i, (N 10764 algnment.
{ sk B-99% m.o. )
Crean . - -~ il Hunall oon-
L Alrdey . 16683 162,000 500:7 slgment,
at 1119 m.e. )
Giresn o I W 5 - Somall con-
Air-dey A 1784-4 221,300 178 00 7 sigmment.
at 1409 mee. )
Groen .t 5207 L, N 5l 2451
Alrdry 1 B2 136,000 o $96-3
Green i £3,000 L 82l
Alrdry G340 05,100 6l 4151
Gresn n38-8 101,200 B 288: 0
Alralry Bil-2 LR T00 o8 4237
Bnm JUT-4 1000 7l i78-9
gah-0 5,700 &3 W26-4
ﬂl.'lﬂ 5838 70,200 in 2516
T67-2 13,200 58 478-6
A&-dr{% 12845 103, 500 6732 slgmiisnt.
L. i
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APPENDIX I.—Mechanical
Hooifio Bhrinkage 9 gree
gravity Wedg ht lnmnﬁry
: Locality from basod an per e
E;,:l Numo of speci=s whete Loalel waight netre
oven-dry al 129 Volt-
and volome | me.inkg: | Radisl | tia] | etrie
Ereen
1 2 3 + & ] Y ]
51 | Parmaliwa stellas .. | Tharmawaddy, ) pao vl &2 05 14-2
Hurma
8 | Pentwome sauvis I’mm. 0-T78 U E] 48 B0 | 143
63 | Pentace burmanies .. | Burms 0-568 B4 1 3-1 85 10-1
& | Pentace yriflithil Tavay, Burma .. 0-725 % 6l B4 130
85 | Poecilotweron jndieum | N.  Mangalore, 0: b0z 1121 85 10-4 180
Mysoro
3 | P, iwdbouwm 8. Cafinboatars, - 780 581 : i
Madras { Volume
at test )
57 | P. fragrans Malabiar, Madras 0445 513 34 T8 10-5
58 | P. simisrum Ganhati, Assaimn, , 0- &6 TG 37 80 11-7
66 | Plerospermum  averi
folinm o | Buxn, Hangal 0-507 L L 34 -0 B8
60 | Saccopetaloy  Gainen-
tosnm <o | F- Ennars 0-815 787 4-8 88 121
81 | Sagemos llateri B, Andamsn 0-727 Bo6R f-4 sed 13-7
62 | Schimna wallichit Buxn, Beagnl 0530 6an i5 85 20-1
01 | Shores sssamiea Takhimpur, 0-470 545 al -7 10-8
Asmry
i | Shores ohtum Burma L 1041 ) g7 16-1
65 | Shores robusts oo | Balaghat, ALP. .. -4 Rl &0 -4 1tz
06 | Shores robots W wnd 0745 BE7 -1 80 14-3
67 | Shores mbusta K. EKbheri, Hald. 0-753 Lo | -2 8 -
vk Goraklgr, Bifinea
Liar
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Properties of Woods—( contd. )

| Simtio Betuhivg Imjpuse Beoding Mn
el itaon, [ | Mas. beight of | Besmanxs
Modutun of Aloadushun of deop of » 22468 | Max. i
Huptum k. hanumor stress, kg, lem
kg. per om.® kg fom. | in eoL
W 10 1 | 12 13 |
Green - T16:1r 124,000 | 76 3853
Airdry T 1o 8 1 58,800 &l i S
Ciroom . IME 0 141,00} | oz 450 5
Alirdry 4 1iTh-5 LSS L | 4 | a81-%
|

Cirsan o b L Nl D | L] 407-1 Small aon:
Ajrdry e #eg:2 114,0040 T A21-0 sipnment.
{irem _s 1i7d- = 118,500 l i 5754
Ale-dry i 1436:0 Is2600 | 142 7152
Grean - 11075 162, Tim Iy . B
Alr-tley -, -1 217,500 | 130 Wi B
Grreon b ; Hmall con-
Alr-dry = 1304- 1 R L 750:3 sigmment,
(mt 12-47%; m.e, )
Cirenn . Lo LAY ) o LR
Afrdry [ 100D, 5 M A5G0
Green ’ TH7-0 124,504 Wi as1-d Suuall von-
Rils-dey Lk 5 Ladi o0 L S0 mignmant.
120, m.o. |
[HT] ; ih-h {05, THEM s BT
Adr-dey i 0557 116,006 107 435+ 1
Gree s 44 110 =fr 3472
Alrdry . 650+ 7 1241, R ] S18.9
Greon 10551 150, 0 1A% bl B
Air-dry ; 1728 4 168,77 [T 7534
Green = L A5, U ™ 5 H
Ajr-dry ; 10842 ETATTT i 360 T
Crensn Gl L TIM H 240
Alr-dry s 1 T 1 ik & T
Lot - LT R usy o773 |
A_'it‘dr’ -+ | Fov B (R 12 T46:-H
Green - LT 126, T {1 3341
Afr-dry = 10642 140,800 o7 4343
(Groety - R1-5 150, 1imy L4 Wg-=
Airedry . (365 4 I TSN 140 BTN
Green . HE1-4 ST, M) 17 -3
Ar-dry ion1-4 132 200 1o 5865
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APPENDIX L—Mechanical
I .
Specifie Shrinkage Y, grem
gravit Waeighe ] M'-ﬁn
Ruria Loeslity fram based oo parciL
Xo, : Nann of apecies .,hm,} welght mistro 1
iven<lry ut 1 Tongen- | Volu:
and yolame | nue.m Hadial | tial thnkrii
Eroan
1 -4 3 4 a [} 5 -]
48 | Bhorea robusis Haldwani, Titur T30 &1 i-a /8 12
Pradesh
o | Shyrea mbusta Kurseony, Benjal [T wal (] o4 -t
70 | Bhoves robuits Hamnusgar, Uttar hiTas S5 0 - 3%
Pradoah
T1 | Bluses robtuts Jdalpaiger, Bengal 0737 LT 44 b1 CH ] I4-1
72 | Shoroa robustn Ginraktipur, Uttar {1 B A -3 ] 13-4
Pradesl
T3 | Shores robusus Kurseany, Hengal T 07 44 Hii-4 LI
T4 | Bhores sobusts Baryeila, Rituir Wy s41 46 #-1 1356
{ Valley type ).
75 | Ehorea rolnmia Sarumln, Hihar inTin 18 | 126
{ IVEIE dype ).
| Shoren pobusin Kll:g;:rl s Tuar 070K A4l 40 82 | 188
77 | Shores robusts N, Khori, Duar b Tl ALl 38 8+1 1M
Prcleals
78 | Bhores rohuaia Bengal 0T L1 a0 @ew 13w
1 | Sheoren solngta Kbty 1 TN R 4-3 {3-] 141
Asaam
8 | Bteronlls alate Ammm 475 A% 4.4 F:00 102
8l | Bteroulis campanulnrs. | Insem, Baroa i) 209 Ay LR 5M e
B2 | Thenpesis pojulien .. | Koliba [Ny, ] THe 3-5 a0 (18]
Bombay
8l | Vaterin inilies N. Mangalore, (I ar? a4 164 14:3
Mymoce
8 | Vawena macrocarps o | Palghat Divn., 0 g=e M3
Kemin { Volmne
1 il tost )
B Yatioa linoeanhialie .. | Assan i &0l 7
{ w1208
| ik § |
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Properties of Woods—{ concld. )

! Lom i
Bratio Batuling Imjmat Hending pnm !
Coaditien | Hlax, hoight of Mestangs
Mosdishuen vf Moslubies of drop of « 2288 | Max, crashing
Rupture, Eipatiniiy kgz. hammer stress kg, fom.F
kg, poe cm® k. foim.# in etn.
L] 10 4] [ 1 14
{ﬂum - 10803 147,400 124 G587
Alr-dry 12358 184,700 127 a0
Green 10209 144,100 130 5511
Air-dry L253-2 158,400 145 6344
CGiroeny ' 10060~ 1 130,800 117 B4
Alr-dry = 12052 156, T00 13 $30-5
roem Jinke-fi 1500, 300 117 BE71:7
Alrdry . 1284 -1 163,500 H1 B4R
Grean 10351 134, 400 130 S24-1
Alr-dry 12488 152,500 L #4533
{E.‘m "i4-7 145,600 13z _5- 4
12342 163,700 142 603 -4
(iroen S8 144,300 14 dol-4
Afr-dry 1207 -0 158,000 25 58400
Green = 570-7 154,100 104 433:0
Alrdry — Lot - 4 L1500 14 6737
Grean = R53-1 138,500 112 478-8
Ajrlry " 173K 154,300 e 6230
{ireen a- UTh-l 134 B0 124 533-2
Afr-dry “ 1135 1440, 1 0W) an 6004
firpen -0 MR 132, G(w) 127 5218
Alreelry = 1400: 1 161,500 1% 7178
Green ~ 5% 132,500 150 453.7
Abrdry . 13087 187,700 152 6314
{Gmu 0aE-2 | €, S 1 2245 Small oon-
Alr-dry 571 LA 400 a4 i signmant.
i 2334 7,000 i 163- | Bmall oon-
Ad-1 Lrf = 2817 sijmmont.
<30, me. ;
52 1R, 600 100 A50-4% Small con-
Ah'-chj' 1204 -8 L1200 (k1] ari-3 Fignment.
{ &73- 1 101,500 fil - 2 Small eon-
Air-dry TR 100,800 l ANT5 signment.
Gresin oy - e - Bmall com-
Air-dry o ToR-8 112300 o -4 signment.
BET-To ma)
{ﬂﬂﬂ} 1 r v | ; . Small can-
Afr-dry N T 43,500 | H Aeided nignment
b 12: 79 mue, ) i
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APPENDIX 11

CLASSIFICATION OF WOODS ACCORDING TO
ANATOMICAL STRUCTURE

{ When a character is nsually present in a genus or species, the name is
printed in roman ; less frequent ocourrence is indicated by italies ).

I. Rixe-rorous

Berberis Grewia pilosa
*B. nopalensis *Myricaria
*Camellia *Pyronaria
*(Frewvin *Tamarix ericoides

II. VEssEis EXTEEMELY LARGE

Bombax Poarushorea stellatn
Dipterocarpx Sterculin

IMl. VEsSELS EXTREMELY BMAILL
Camellia Hydnoearpus alping
Eurva Mansonia gagei

IV. VEsSsELS vyew TO VERY FEW
Bombax Stercrilin
Eriodendron Unona latifolia
Ochromis Nanthophyllom
Pentacme

V. VEssWLS VERY SUMEROUS
Ralanocarpus H}'dlln[mrpl.lﬂ alpinia
Camellia Kayea nervosa
Drioticarpus Mansonis gagei
Furya Taraktogenos
Gordonio Ternstroemia japonicn
Helicteres Vatica lanesaefolia
VI. VEssELS IN LONG RADIAL MULTIFLES OR CHAINS

Asteriastigma Casearia
Cadaba Flaoourtia
Capparia Hydnocarpus

* Tudlontos sami-ring: porous Lype.
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V1. VessELS IN LONG RADIAL MULTIPLES OR CHATSS—| contd ).

Muerva Taraktogenos
Niebuhria Xylosma
Seolopin
VII. VESSELS IN OBLIQUE CHAINS
Balanocarpus Shorea farinosu
Calophyllam 8. serieeiflova ( 8, floribunda )
Mesuan Vaterin
Poecilonetron

VIII VessELS I¥ FLAME-LIKE PATTERNE

Berberis

IX. VESSELS SOLITARY
Aunneslea Mesua
Calophyllum Ochirovarpus
Camellia Poeciloneuron
Cocoulus Pyrenania
Dillenia Sauraujs
Eurys Schima
Gordonia Xanthophyllum
Kayea

X. Vgssms 1IN CLUSTERS
Berberis Tamarix dioica
Pittosporum
XT. PARENCHYMA 1N CONCENTHIC LINES (initial or terminal )
Elaeocarpus Magnolin
Erinocarpus Manglietin
Eriodendron Michelia
Eriolaena Polygala
Grewia Sterculia scaphigera
Hopea shingkeny Talanms
XIT. PARESCHYMA DIFFUSE TO DIFFUSE-AGGREGATE

Anisoptera Dioticarpus
Anneslea Dipterocarpus
Cadaba indics *Eriodendron
Camellia Eurya

Dillenia Gordonia

* Jpedipates tendonuy towants reticuinte areangement,
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XII. PARENOHYMA DIFFUSE T0 UIFFUSE-AGGRBGATE— condd, |

*rewis

*Heritiera
Hibiscus
Hopea
Ochrocarpus
Puarashorea
Pentacme
Pyrenaria
Schima
Shorea robusta
8. talura

8. tumbuggain

XIT1.

f Bambax
TBrownlowia
Cadaba trifoliata
olumbia
TCullenin
Cvathocalyx
tDuria
Goniothalamus
Girewia microcos
Helioteres
Kydia
tMansonis dipikae

*Stercalin angustifolia
*8. campanulata
*8. foetida
*B. guttata
5. ormata
*H. urens
*5. villosa
Ternstroamia
*Thespesia
Vaterin
Vatica
*Xanthophyilum

PARENCHYMA RETICULATE OR XEABLY SO
Milinss
Mitrephora
t Neesis
Orophea

TPantace
Polyalthia

tPterosparmum
Saccopetalum
Sagaraed
Unona
Xylopia

XIV. PARRSUHYMA 1N THIUE APOTRACHEAL BANDS ENDING ABRUPTLY

Calophyllum
Cratoxvion
Farcinin

Kayea
Means

XV. PARENCHYMA VASICENTRIC TO ALIFORM

Balanocarpus
{Calophyllum
Cratasva
Dioticarpus
Dipterocarpus
Erinocarpus
flarcinia

Grewia ( excluding G. microsos )
Hibisens
Hopea

(Kavea

Mesua

{ Ochrocarpus

Parashoren

. Iu-!ium:m.l.lumy tewands rotimluto arTRNgmmenL "o —
t Indirstos tendoney towards difneeaepresnte arrungnment

1 Mainly trachebls
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XV, PARENOHYMA VASIOHNTRIC TO ALIFORM—( contd. )

Pantacimns
*Poocilaneuron
Shorea

Sterculia campanulata

Balanoecarpus
Berrya
Erinocarpus
Farcinin
Hopea

Kayen
Sterculin alats
8. coccinea

Berberis

Coceulus
Goniothalamus
Orophea hexandra
Sawrawjn

Sterculia angustifolia

Balanocarpus
Berrys
Bombaz
Brownlowia
Columbia
Eriodendron
Eriolasna
Grewin
Heritiern

8. seaphigers
Tamarix
Vateria
Vatica

XVI. PARENCHYMA CONXFLUBNT

Parshorea
Shorea farinosa
8. gratissima
8. tumbuggais

XVII. PirENUHYMA BANDED

8. colorata
8. fulgens
8. populifolia

. RAYS CONBFIODOUS

8. eampanulata
5. guttats

8. omata

8, villo=a
Tamarix

Unona longiflors

XIX. RIPPLE MARKS

Hibiscus
Hopea glabra
Kydia
Mansonia
Pentace
Ptarospermum
Sterculia
Thespesia

XX. LONGITUDINAL GUM CANALS — SOATTERED

Anisoptera
Dipterocarpus

Vateria

Vatica

T ® Maloly trachsids.
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XXI. LoNGITUDINAL GUM CANALS - CONOCENTRIC

Balanoearpus Parashorea
Oapparis Pentacmao
Dioticarpus Shores
Heritiera Sterculia
Hibiscus Vatica
Hopea

XXI1. RADIAL QUM CANALS
Garcinia cowa Ochrocarpus

XXIIl. IxoLUDED PHLOEM
Cudaba trifoliata Maerua
Corculus Niebuhria

XXIV. Woop LIGET TO VERY LIGHT

Bombax Ochroma
Echinooarpus Saurauja
Eriodendron Sterculia ( excluding 8. alata, 8. foe
Kydia tida and 8. urens )
Neesin Unons latifolia

XXV, Woon vERY wravY

Balanocarpus H. wightiana
B‘.grr_vg Mesun
Dioticarpus Ochrocarpus
Heritiers Poeciloneuron
Homaliom Shorea obtusa
Hopea glabra S, tumbuggaia

H. shingkeng Scalopia
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APPENDIX III
CLASSIFICATION OF WOODS ACCORDING TO USES

AQRICTLTURAL IMPLEMESTS
( Ploughs, yokes, harrows, ete. )

Berrya ammonills Miliusa spp.
Cratoxylon neriifolium Pontacme suavis
Erinoearpus nimmonii Pterosparmum spp.
Eriolaensa candollei Schima wallichii
Flacourtia spp. Shorea obtusa
Grewia spp. 8. robusta
Heritiera spp- 8. talura
Homalinm spp. Thespesia populnss
Hopen odorata
BATTERY SEPARATDES
Michelia spp.
BrAMS AND SOANTLINGS
Hee under House building
Brarmwas
Heritiora spp. Mesua ferrea
Hopea parviflora
BoAT BUILDING
() Dugows
Anisoptera seaphula Hopea odomts
Bombax spp. Pantacme suavis
Dillenia spp. Shorea robusta
Dipterocarpus spp. Sterculis spp.
Eriodendron anfractuosunt
(b)) Hul
Anisoptera scaphula Ptorospermum spp.
Berrya ammonilla Pentace burmanics
mgphyﬂm Spp. Sageraea alliptica
Heritiera spp. Thespesia popuinea

Hopea spp.
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() Masts
Calophyllom spp. Homalium spp.
Dipterocarpus spp. Pentace burmanica
Heritiera spp. Rageraea alliptica

id) Oars
Calophyllum spp. Miliusa spp.
Dillenia spp. Saccopetalum tomentosum
Dipterocarpus spp, Thespesia populnea
Grewia spp. Vateria indica
Heritiera spp.

BOBBING AND SHUTTLES
Grewia tiliaefolia Haccopetalum spp.
Michelia spp. Vatica spp.
Brinaes

Calophylium spp. Mesua ferrea
Dipterocarpus spp. Parashorea stellata
Garcinin speciosa Pentaome suavis
Heritiera spp. Shorea spp.
Hopes spp.

Broye AND FLOATS

Erfodendron snfractuosum SBteroulia ornata
Ochroma lagopus

Canrs
(o) Axle and hubs

Haritiera spp. Pentacme suavis
Hopea parviflors Shorea obtusa
Mesua ferrea S. robusta
Milinsa spp. 8. talura

(b)) Felloas and wheels

Berrya ammonilla
Capperis aphylia

Cyathocalyx martabanicus

Dipterotarpus spp.

Grewis tilisefolis
Hopea odorata
Mitrephora spp.
Thespesia populnes



Balanoearpus utilis

Berrva ammonilla
Dipterocarpus fuberculatus
Grewia tiliaofolia

Heritiera spp.

Homalium spp.

Hopea parviflora

Berrya ammonilla
Eriolaena candollei
Grewia tiliaefolia
Heritiera spp.
Hopea odorata

Bombax spp.
Grewia spp.
Michelia champaoca

Berrya ammonilla
Growis spp.
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(e} Shafts
Mesua ferrea
Miliusa velutina
Pentacine suavis

‘Sagorasa spp.
Shorea spp.
Thespesia populnes

[d) Spotes

Miliusa spp.
Mitrephora spp.
Shorea robusta

Thespesia populnea

COoOrERAGE
{a) Dry
Saccopetalum tomentosum
Shores robusta
Steronlin nrens
(b Wet
Shorea robusta

FURNITURE AND CABINET MARING

Berrys ammonilla ( bentwood )

Calophyllum spp.
Cullenia excelsa
Elasocarpus spp,

Grewia tilisefolis ( bentwood )

Manglietia spp.
AT ia dinil
Michelia spp.
Miliusa velniina

Anisoptera oblonga
A. scaphula
Calophyllum spp.

Pentace burmanica

Ptorospermum spp.

Saccopetalum tomentosum | bentwood |
Sageraes elliption ( bentwood )

Shorea assamica

Talanma spp.

Thespesia populnes

Xvlopia parvifolia

Hovsg pUILDING

(o) Ceiling

Iipterocarpus spp.
Echinocarpus spp-
Gynocardia odorata
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Hovse sumomso—{ condd. )
{a) Ceiling—( contd. )

Magnolis spp. Tulauma spp.
Michelia spp. Vateris indica
Shores assamica

{ &) Flooring
Balanocarpus utilis Hopes spp.
Calophyllum spp. Miliusa spp.
Dipterocarpus spp. Shorea spp. ( except 8. assamion )

(c) Posts

Balanoearpus utilis Mesus ferrea
Calophyllum spp. Pentacme suavis
Eurya spp. Poeciloneuron indicum
Flacourtin spp. Sharea spp.
Gynoecardia odorata Vatica spp.
Heritiern spp. Xylosma longifolium
Hibizous macrophyilus

id) Rafters
Balanoearpus utilis Hibisous misorophvilns
Calophyllum spp. Eayen spp.
Erinocarpus nimmoni Sharea spp.

{e) General
Asteriastigma macroearps Mansonia dipikae
Burrva ammonilla Ochrocarpus longifolins
Brawnlowia elata 0, siamensis
Capparis spp. Parashorea stollata
(asearia spp. Ptarospermum spp.
Cratoxylon neriifolium Schima wallichii
Dillenia spp. Sterculia foetida
Eriolaena spp, S. urens
Garcinis spp. Ternstroemia japonica
Gardonis obtusa T, penangiana
Grewin spp. Vatica spp.
Hydnocarpus alpina Xanthophyllum spp,
Kydia calycina

MARIXE PILES AND HARBOUR WORK

Heritiorn spp. Pentaome snavis
Hopea spp. Shorea spp.
Mesua forrea

8. robusta ( fenders for docks )



Bombax insigne
B. malabaricum

Echinocarpus dasycarpus
Elasocarpus lanceaefolins
E. tubereulatus
Hydnocarpus wightiana
Kydia calycina

Berberis spp.

Eurya spp.
Gordonia obtusa
Helicteres isora
Hydnocarpus alpina
Magnolia campbellii
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MaTcHES

Michelia spp.
Polyalthia spp.
Sterculia alata

8. campanulata
Taraktogenos kurzii
Vateria indica

MATHEMATICAL INSTRUMENTS

Mansonia dipikae
Pentace burmanica
Pittosporum spp.
Polygala arillata
Xylopia parvifolia

MIxE WORK AXD PIT PROPS

Dipterocarpus indicus
Heritiera spp.

Hopea parvifiora
Mesua ferrea

Shorea robusta
S, talura
8. tumbuggain

MoToE LORRY AND RUS BODIES

Calophyllum spp.
Dillenia indi
D. pentagynas
Diptervearpus spp.

Anisoptera oblonga
A. seaphula

Bombax insigoe
B. malabaricum
Columbia Aoribunda
Cullenia excelsn

Calophyllum spp.

Dillenia spp.
Dipterocarpiis macrocarpus
Dipteroearpus spp.
Michelia spp.

Grewin tilisefolia ( for bent parts )

Sageraen =pp. ( for bent parts )
Xanthophyllum Havescens

PACKING CASES
{ @) Light

(Grewia laevigata
Kydia calycina
Sterculia alats
8. campanulata
8. villosa
Vateria indica

L&) Heavy

Miliusa spp.
Polyalthia spp.
Pterospermum spp.
Shorea assamics
Talauma spp.
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Bombax malabiricum
Cullenis excelan

Elaeocarpus tuberculatus
Kyvdia calycina

Asteriastigma macrocarpa
Berberis spp.

B. malabaricum

asearia spp:

Camellia spp.

Growia tilinefolin
Heritiera spp.
Hopea parviflora

Calophyllum tomentosam
C. wightianum

Cullenia oxcelza
Dipterocarpus spp.
Heritiera minor
Homalium tomentosam

Ixpiax Woons

Pexons

Michelia champaca
M. excalsa
Schima wallichii

PEN-HOLDERS

Eurya spp.
Gordonia obtusa
Helicteres isors
Hydnocarpus spp.
Pittosporum spp,
Xylosma longifolium

PicEEr M=

Saccopetalum tomentosum
Sageraea elliptica
Shorea robusta

Poizs

Mesua forrea
Poecilonevron indicum
Shorea assamica

8. robusta

Vatica lanceaefolia

RATLWAY sLEEBPERS

(4 ) Treated ( with or without incision |

Cullenin exonlsa
Dillenia spp.
Dipterocarpus spp.
Hopea spp.

Kayea assamica
Maguolia campbellii

Hopea odorata
Mesua ferrea

M. pterocarpa
Poecilonsuron indicum
Polyalthia simiarum
P. pterospermum
Shorea sssamics
Vatica lanceasfolia

{b) Ummld{nuhmnj

Pentacme suavis
Shorea robusta
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BRAILWAY CARRIAGE AND WAGUN RUOILDING
Berrys ammonilla Michelia spp.
Calophyllum spp. Pentace hurmsiics
Dipterocar pus sp) Shorea robustis
Hopea odomita

Rice poOONDER

Eriolaena candollei Shorea robusta
Hopea spp. 8. tumbuggais
Poecilonstron indicum

SHIP BULLDING

Dipterocarpis spp. ( stago plank ) Shorea robusta (shifting board for

(irowia tilisefolia

Polyalthis fragrans

Grewia tilisefolis

Sagerasa alliptica

Grewia elastica ( shafts )
. tilisafolin ( shafts )

Mansonia dipikae
Miliusa velutina 5

Calophyllum spp.
Grewia tilinefolis

grain loading, keel blocks, shores,
ate. )

SPORTING RBQISITES
{a) Billiard cue

Saceopetalum tomentosuin
Sacorasa elliptica

{ b)) Cricket stumps
Polyalthia fragrans

{ o) Fishing rods

(d) Golf cluba

Mesua forrea | heads )
Sageracs slliptica ( shafts |

{e] (Fun stocks
Thespesia populnes

TeENT POLES

Heritiera spp-
Shores robusts
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TooL BANDLES AXD HELVES
Berberis spp. ( for kukri haodles ) Heritiera spp.

Berrya ammonilla hayea Horhunda
Capparis spp. { for small tools ) Milinsa velutins
Uamellia spp. { for small tools ) Mitrephora maingayi
Cyathocalyx martabanions Sageraea elliptica
Grewia elastica Shorea robusta | for axes )
(+. oppositifolia . talura ( for axes )
i, tilinefolia Thespesia populnes

TO¥S AND CARVED ARTICLES
Anneslea fragrans Hydnocarpus alpina
Berberis spp. Ochroma lagopus
Bombax insigne Magnolia spp.
B. malabaricum Manglietia spp.
Cadaba indica Michelia spp.
Camellin spp. Myricaria germanica
Casearin spp. Pittosporum spp.
Urataeva roligiosa Polyalthia spp.
Eriodendron anfractuosum Polygala arillsta
Gordonin obtusa Pyreuaria camelliasfiors
Helicteres isora P. serrata
Hibiseus macrophyllus Tamarix spp.
H. tiliaveons

VExvEERS AND rLYwooD

Bombax insigne Michelia spp.
B. malabaricum Polyalthia spp.
Calophyllum spp. Prerospermum acerifolinm
Cullénia excelsa Schima wallichii
Dillenia spp. Shorea assamics
Dipterocarpus indicus Sterculia spp.
D. macroocarpus Talsuma spp.
Kydia calyeins Vateria indica
Magnolis spp. Xylopis parvifolia

Mangliotia spp.
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APPENDIX IV

LATEST CHANGES IN NOMENCLATURE OF THE SPECTES
DEALT WITH IN THE BOOK

Names given in the book Latest names qiven by the
Forest Bolanist
IMLLESN IACEAR
Delima sarmentosa Lo Tetracers asiatica ( Lour. ) Hoogl.
Dillenia pulcherrima Kurz D). aurea Sm.
MAONOLIACEAR
Michelia eatheartii Hk. . & Th. Alcimandra catheartii ( Hk. £ & Th. )
Dandy
M. excelsa Blume M. doltsopa Buch, Ham. ex DC.
Talsuma phellocarpa King Michelia baillonii Finet & Gagnep.
ANNONAURAR
Milinsa tectons Hutchinson ex (. K. Baccopetalum tectonum ( Hutchinson
Parkinson i ex Parkinson ) Chatterjos
Polyalthia andamanica Kurz P. jonkensii ( Hk. £ & Th.) Hk. £ &
Th.
P. corasoides Benth & Hk. f. P. cerasoides ( Roxb. ) Bedd.
P, fragrans Benth & HEk. f. P. fragrans ( Dalz. ) Bedd.
P. longifolia Benth & Hk. L. P. longifolia ( Sonnerat ) Thw,
P. simiarum Benth & HEk. T, P. simiarum ( Hk. f. & Th. ) Hk. . & Th.
P, suberosa Benth. & Hk. 1. P. suberosa ( Roxh, ) Thw.

Saccopetalum tomentosim Hi f & Miliusa tomentosa ( Roxb. ) of. Sinelair
Th.

8. nnguiculatum C. K. C, Fischer Miliusa wngiculata ( 0. E. C. Fischer )

J. Binclair
{aurins Daleell R, Iaurifolia { Grah. ) Blatter

Unona latifolia Hk. £ & Th Canangs Iatifolia ( Hk. £ & Th. ) Finet
& Gagnop.

U, longitlors Roxh. Desmos longiflorus { Roxb. ) Saff.

BEEBERIDAUEAR
Berberis coriaria Royle B. aristata DO,

B. nepalensis Spreng. Mahonia nepanlensis DC.
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CAPPARIDEAR
Cadaba indica Lamk. C. farinosa Forsk.
Capparis aphylla Roth (. decidua Pax
Capparis divaricata Lamk. €. stylosa DO,
C. horrida L. f. . zoylanica L.
Crataeva religioss Forst. This name refers to a Palvnesian
species which is distinet from the
Indian species. There are two
different plants in India which may
be considersd as distinet species.
They are :—C. nurvals Buoh.-Ham,
and C. odora Buceh. - Ham.
Nishuhria hnearis DC. N. apetals Dunn
Fracoreriacmar

Asteriastigma macrocarpa Bedil.

Flacourtia cataphracta Roxb.
F. ramontchi L' Heritier
Hydnocarpus wightiana Blume
Seolopin rhinanthera Clos,
Taraktogenos kurzii King

Hydnocarpus  macrocarpus ( Bedd, )
Warh,

F. jangomas ( Lour. ) Raeusch,

¥. indica | Burm. . ) Merr. ( in part )

H. Iaurifolia ( Demn. ) Sleum.

S. macrophylia { W. & A. ) Clos.

Hydnocarpus kurzii ( King ) Warh.

TAMARICACEAR

Tamarix articulata Vahi

T. aphylia Lanza

GUOTTIFERAR

Calophyllum spectabile Willd.

. wightinnum Wall.

Ochrocarpus longifolivs Benth. &
Hk. f

(). sinmensis 1. And.

C. sculattri Burm, f.
C. apetalum Willd.
Muammea longifolia PL & T,

Mimmea sinmensis T Anddirs,

TyRarBAR
Camellin drupifers Lour. . kissi Wall,
(. thea Link. U. sinensia { L, ) O, Kize,

Eurya symplocina Blume
Behima wallichii Choisy
Ternstroemia japouica Thunb,
T. penangiana Choisy.

E. cerasifolia { D. Don ) Kobuski

8. wallichii ( DU. ) Korth.

T. gymmanthera ( W. & A. ) Bprague
T. wallichiana Engler

Mirvaceam

Thespesia populnes Correa.

T. populnea ( L. ) Sal.
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BoMBAUCAUEAR

Bombax insigne Wall.
B. malabaricum D

Drurio zibethinus L.
Friodendron anfractucsum DU,
Ochroma lagopus Sw.

Salmalin insignis { Wall. ) Sohort &

Enddl.
Salmalin malabarica ( DC. ) Sehott &
Endl.
. zibethinus Murr.
Ceiba pentandra ( L. ) Gaertn.
(Ochroma pyramidale ( Cav. ) Urban

STERCULIACHAR

Prerospormum  glabrescens Wight
& Arn.

Sterculin alata Roxb.
8. campanulats Wall.

8. culorata Roxb.
S, fulgens Wall.

8, seaphigera Wall

P, diversifollum Bl

Pterygota alata ( Rexb. ) R, Br.
Pteroeymbinm  tinctorium | Blaneo )
Merr.

Firmiana coloeata ( Roxb. } B, Bir.

Ervthropsis fulgens ( Wall. ex Mast. )
Ridley

Seaphinm wallichii Schott & Endl.

TrrAcHAR

Berrya ammonills Roxb,
Columbia floribunds Wall.
Grewia laevigata Vahl.

(3. microcos L.

(3. oppositifolia Roxh.

G. pilosa Lam.

. populifolia Vahl.

(. salvifolin Heyne

B. cordifolia ( Willd. ) Burret

Colona floribunda ( Kurz ) Craib

Gr. glabra Blume

Microcos panicalata L.

G. optiva J. R. Drumm.

0. flaveseons Juss.

G. tenax ( Forsk. ) Aschers. & Schwif,
. damine Gaertn.

ELABGCARPACHEAR

Fohinocarpus assamious Benth.
E. dasyearpus Benth.
Elasocarpus ferruginens Bedd.
E. ganitrus Roxb.

E. robustuz Roxh.

Sloanea assamica Rehd. & Wib,
Sloanea dasyearpa ( Bth. ) Hemsl,
BE. recurvatus Corner

E. sphaericus ( Gaertn. ) K. Schum,
K. tectorius ( Lour. ) Poir.
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Paom
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Fane Faus
Dmﬂwmt Elaggcarpus L.
Piorre ox Do Lanes .. 11O, 114, 17— lacunosus Wall. .. L s a6
123 janceasiolius Roxb. A Ill.:tu.;:ﬂ
goupterus Tares .. o 114 ;ﬁ
groailin Blume o : 100 recurvaiis Camior .. e
grandiflorus Blaawo 1K), 115, 117-122 | robustus Boxbh, .- - M4 a46-247
urandifulins Teyam - 117 rugoses Roxb. .. . quo;:g
gdll-lnﬂlﬂq. o4 - 115 | serratus L. — Lo 341, 848,
imoanns Roxh. " . 114 .
indicus Bedd. ¥ oo b L8, TET stmples Kurs iy Al ;i“.»
) 133 sphaericus { Gaerta. j Ko Schis 24
imsularis Hanst - 1i5 stapfanus Gagnep . . we BD, ze0-247
Py .. . 17 tectorius { Lour ) Poir. - 24
King . .y 118, nrdlg tuberculatus Hoxb. 241, 35, 246
lasvis Hum, . i 17, 247
Iuneabi Vessgue ; ~ Lia varumua Ham - Sg), BU5 246247
macrocarpus Vesqua wbviid, | 16, 117-123 wallichii Kurs - . 246347
motleynnns Hook £ . 115 I Nimmo ox J, Gmb., . 24, 335 330
obtusifolius Toyem. ox Mg - 116, 107-123 nimmontl Grah. .. Ff 230
parviolive Heim .. A= il | Eriodendron [H. = .. |80, 188189
pilosus Eoxb, 3 Lo loo, L1G, 118, anfractussum DC .. 150, 151, 188189
n'_r-ug | a1 -a xliti
prerygocalys Schatfor - 1t D, as 104, 05, o8-
punctulstns Pierre i 118 199
soabar Buch. L. - 115 candollei Wall. .. . 1), 1G7-199
soortechinii Eing . i 105,116  hookeriana W. & A ‘e 197-199
skinneri Kmng - A 117 spectabilis Planch.... 1 197100
specied iv .« xxxvi, xiv, xlvid, stocksii Hook. £ .. ¥ 57199
114, LIS, 110 wallichii 1M1 L i Iq‘ﬁ:ﬁg
tuberculatus Roxh, 104, 105, 116, | Erythrins subsross . . i
rr7-123, 132, 137 Erythropsis colorata Ridley e 214
turhinutus Dyor sod LGaerte, £ 104, 105, 118, fulgens Ridloy . L. ais
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’e = {4 Eurya Thunb, T o Hil, By-go
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sromsts Uaert. 1 oo lua, 104, 106 | Exeoscaria ! = Vil
oblongifolls Dyer .. ¥ 104 Fogucens = = £II
Boco. - d 101 Fiomm = . £XX
Ton = i LU, 134 specles - AA whiid
Durio 1. . , wavili; 150, 181, Fimiana Mlarigli - .. xxwit, 210
156187, L Colorsta { Boxb, ) B b = 214
aibethinus LW : ! 180, 186187 fulgens Wall. A v 2
Apoies = oy 187 Flacourtiaceas = ‘e 40-56
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