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PREFACE.

In Forest Bulletin No. 77 (1932) ““ The Identification of Im-
portant Indian Sleeper Woods ”, it was mentioned in the Preface
that it was the intention of the Forest Research Institute to publish
keys for the identification of the woods of each Province in India.
A key for Burma timbers has already been published. This
Bulletin represents the next step in that direction, and covers
the common commercial woods of the Punjab. Punjab commer-
cial woods are few in number and their identification is not difficult.
At the same time, confusion often arises, especially amongst pur-
chasers of timber who are not very familiar with the subject, and
it is hoped that this little booklet will help in clearing up any
doubts that may exist.

In order to make the Bulletin as useful as possible, brief notes
on the strengths, seasoning properties, durability, working qualities
and uses have been added for each species, and as the information
given is up-to-date and the latest available for the timbers in
question, it may prove of use even to experienced timber users,
and will, perhaps, help to dispel some of the popular fallacies
which are known to exist in respect of some of the timbers con-
cerned.

In addition, photographs of cross-sections of the timbers des-
cribed, as seen under a pocket lens, have been included, so that,
with the help of these and the key, no difficulty should be experi-
enced, even by the novice, in identifying any of the timbers men-
tioned.

ForesT RESEARCH INSTITUTE, H. TROTTER,
Denra Dun. Forest Economist,

December 1933,



INTRODUCTION.

Intensive research during the last twenty years has resulted
in an increased knowledge of the timber resources of India. At
present the number of timbers sold in the market is much greater
than it was a few years ago. This has caused a certain amount
of difficulty in the correct identification of some of the species
which the timber trade is now handling. The aim of this Bulletin
primarily is to show the differences of the anatomical structure of
some of the more common commercial timbers of the Punjab and -
the way to identify them on the spot with the help of a pocket
knife and a hand lens. Secondly, it was thought that short notes
on the strength, durability, seasoning properties and working
qualities of these timbers would be helpful in addition to the
anatomical descriptions, and these have been added.

To start with, the publication contains some elementary notes
on wood structure. Although these notes were published in a
former publication on the identification of timbers, they are again
included in this Bulletin in order to make it as complete as possible.
A key for the identification of the timbers has also been added.
This is meant as a guide and includes only those anatomical charac-
teristics which are of distinguishing value. A detailed descnptlon
of the wood structures visible with a hand lens follows. This is
based on an examination of numerous specimens in the collection
of the Forest Research Institute at Dehra Dun, and gives the
range of variation that is likely to be found in a species. In order
to help in identification, low power (X 10) photomicrographs have
also been included. Tn this connection it may be mentioned that
there are two methods of taking photomicrographs— negative
prints and positive prints. Positive prints are suitakle for high-
power work, when one examines sections under a microscope.
But for low-power work negative prints are usually the most
helpful, for in their case the cell lumen appears dark, i.e., exactly
as seen with a hand lens, although in the case of conifers the gene-
ral look of the photozmcrograph is somewhat open to criticism.
For the sake of general uniformity throughout this Bulletin and
of its ultimate utility, the latter method has been followed.
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In conclusion, my thanks are due to Capt. H. Trotter, Forest
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The Identification of the Com-
mercial Timbers of the Punjab.

I. THE GROSS STRUCTURE OF WOOD.

(a) Sapwood and heartwood. The light coloured outer
portion of a log is called sapwood and the deep coloured centrai
portion heartwood. The sapwood, as the name implies, is for the
conduction of sap (liquids), while the heartwood is dead and does
not take any active part in the life of a tree except to give rigidity
to the trunk. The colour distinction between these two portions
‘of a log is not, however, always present. . There are certain species
like mango (Mangifera indica), Himalayan silver fir (Abies pindrow)
and spruce (Picea morinda) which do not show any difference in
colour between sapwood and heartwood, although from the physio-
logical point of view a certain amount of heartwood is always -
present in the mature wood of any species.

It is well known that under identical conditions heartwood
is more durable than sapwood. For this, no explanation can be
put forward from an anatomical point of view, since there is little
difference between the anatomy of sapwood and heartwood. The
greater durability of heartwood has often been attributed to the
preseuce of chemical deposits such as gums, resins and oils, which
may serve as natural preservatives of the wood. Moreover, on
account of the carbohydrates and starch deposits in the living
cells of the sapwood, favourable conditions necessary for the
germination of fungal spores are more likely to be created in the
sapwood than in the heartwood. '

There seems to be a popular notion that heartwood is stronger
than sapwood, but there is no foundation for such a theory. Re-
searches carried out in timber testing laboratories in different
parts of the world show that under identical conditions sapwood
is as strong as heartwood. This can be well understood, when
the fact that, anatomically, there is little difference between sap-
wood and heartwood is taken into consideration.
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When logs are left in the open for some time, they are otten
subjected to what is known as ‘sap-stain’. When this happens,
the logs are discoloured and look defective but actually the strength
of the timber is not materially affected. This appearance of
discoloration in the sapwood is caused by some fungi, which live,
for the most part, on the carbohydrates and starch deposits in
the wood but do not damage the timber as & whole,

(b) Spring wood and summer wood : early wood and late
wood. The terms spring wood and summer wood were originally
applied to timbers in temperate regions, where there are two
distinet growth seasons—spring and summer. In India, these
terms cannot be applied in the same sense, for, at least in some
localities, growth activities of trees do not correspond to the spring
and summer seasons. On the other hand, there are trees in which
variable intensity of growth is prominent —a rapid growth in the
form of thin-walled cells followed by a slow growth of thick-walled
cells. The former may be called early wood and the latter late
wood. Early wood, as a rule, has a lighter shade of colour than
late wood.

Growth rings. The greater the difference between late wood
and early wood, the more distinct is the growth ring, often also
called the annual ring*. Rate of growth shows great variation,
depending on many facters such as species, locality, and the con-
dition of the soil in which the tree grows. Boxwood (Buwus
wallichiana) and: parrotia (Parrotia jacquemontiana) have usually
very narrow growth rings, while in other species like mulberry
(Morus alba) the rings are very wide. Again, there are many
Indian trees which do not show any distinet growth ring due to
the fact that their intensity of growth is more or less the same
throughout the growth season.

(c) Tracheids, vessels or pores. Wood is composed of
minute tube-like cells, whose size and shape show considerakbie
variation, depending on the physiological and mechanical func-
tions they have to perform in the living tree. In conifers, tracheids
are the main longitudinal elements and their function is to conduct

* Ag the ring shows the difference in growth from season to season which
may not be one full year, it seems judicious to use the term ¢ growth ring ’ instead

of ¢ annual ring ’.
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liquid (sap) and to give rigidity to the tree. Tracheids are minute,
narrow, elongated, thick-walled cells with closed tapering ends.
In broadleaved trees, there is a division of labour; there are
vessels for conduction and fibres for strength. The vessels or
pores are comparatively short cells with wide openings, and
are usually visible to the eye or with a lens. The wood of broad-
leaved trees is, therefore, called porous, and that of conifers, non-
porous.

Ring-porous and diffuse-porous woods. Porous woods aTe
divided into two groups, namely, ring-porous and diffuse-porous.
In ring-porous wood, the early pores are comparatively larger
than the late pores and they form a concentric band at the early
part of the ring ; while in diffuse-porous wood, the early and late
pores show no appreciable difference in their size and are more or

-less evenly distributed throughout the ring. Among the porous

woods included in this Bulletin, the following are ring-porous :—-
toon (Cedrela toona), hill toon (Cedrela serrata), mulberry (Morus
alba), BEuropean ash (Frazinus excelsior), Persian lilac (Melia
azedarach) and teak (Tectona grandis), and the rest are diffuse-
porous.

Again, the manner in which the pores or vessels are distributed
in a growth ring is of some value in the classification and identi-
fication of timbers. In mulberry (Morus alba), for example, the
late pores are arranged in tangential groups of many, while in toon
(Cedrela toona) they are either single or in radial lines of 2-4.

Tyloses and their importance in the witlization of wood. Pores
of certain timbers contain in-growths known as tyloses. With 2
hand lens, they appear as shiny foam-like structures, which often
fill up the entire pore-cavity. When tyloses are present in a
species, they are a constant feature of the heartwood and occasion-
ally of the inner sapwood.

Tt has been found by experience that tylosed timbers are usually
durable. Sal (Shorea robusta), for example, when used as sleeper,
in contact with soil, lasts a long time, and it is a profusely tylosed

- timber. This, however, does not mean that tyloses by themselves

make timber durable, but they control, at least to some extent,

" the moisture and the temperature of the wood inside, and thus
“serve as a protection against fungal attack,
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Gummy deposits. Some timbers contain chemical deposits in
their pores. The colour of the chemicals present is usually charac-
teristic and has often been used with advantage for the classification
and identification of timbers. Toon (Cedrela tooma) and babul
(Acacia arabica), for example, have brown-coloured deposits, while
in the case of teak (Z'ectona grandis) the colour of the deposit is
yellowish. :

(1) Fibres. TFibres are anatomically similar to the tracheids
of conifers. They are present in broad-leaved trees and are res-
ponsible for the strength of the timber. Individually they are
too minute to be visible with a hand lens, but collectively their
distribution may be of some value in the identification of timbers.

(e) Parenchyma cells or soft tissues. Parenchyma cells
or soft tissues are short, thin-walled cells. Like fibres, they are
not individually distinguishable with a hand lens, but collectively
their distribntion and arrangement are of importance in the classi-
fication and identification of timbers. For erample, in walnut
(Ju(ﬂoms w’gir') and North Indian ebony (Diospyros tomentosa),
they are in fine tangential lines forming more or less a reticulum
with the wood ravs, while in babul (4cacia arabica) and cutch
{(dcacia catechu) they form conspicuous eyelets round the pores
and also sometimes demarcate the growth ring by fine tangential
lines. Again, another type of distribution is found in sal (Shorea
robusta) in which they are scattered throughout the wood.

Pith flecks. (lertain timbers show irregular patches of paren-
chyma cells in the midst of fibrous elements. These patches are
called pith flecks and are formed as a result of injury caused by
insects in the cambium. On the face of a hoard they sometimes
show up rather conspicuously against the natural colour of the
wood and may be mistaken for resin canals. Unless they are of
large size, they are not serious defects of any timber. However,
the 13re<°nce of pith flecks in certain timbers is-often of diagnostic
value, for some timbers seem more hable to form pith flecks than
others.

{f) Wood rays or medullary rays. Rays, wood rays, or
medullary rays, are groups of horizontally arranged cells running
radially from the bark towards the centre of the tree. Their

function is storage and radial conduction of food materials. On
% .
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the end surface they appear as straight lines, sometimes too incon-
spicuous to be visible to the eye. On the tangential surface
even they are not always visible to the eye, but with a hand lens,
or by moistening the surface of the cut, their somewhat dark,
spindle-shaped structure is easily visible. On the radial surface
also they are not usually visible to the eye, except in the case of
unusual height when they appear as small plates and produce
the effect known as “ silver grain ”.

Ripple marks. In some timbers, ray or other vertical cells
are arranged in tiers so as to bring about, on the tangential surface,
the effect of fine, equidistant, wavy lines at right angles to the
grain. These are called ripple marks. Andaman padaak (Ptero-
carpus dalbergioides) is a typical example of this. Among Punjab
commercial timbers none has pronounced ripple marks except
-sissoo (Dalbergia sissoo), and this species shows these marks only
occasionally.

(9) Resin canals. Some timbers of both conifers and broad-
leaved trees have resin cavities, known as resin canals. These
run verticallv along the grain and are responsible for the dark
streaks that are often found on board faces of spruce and pine.
In some species they are also present in the wood rays, but too
minute to be visible with a hand lens and hence beyond the scope
of this Bulletin.

The arrangement of resin.canals is usually of two types. In
- sal (Shorea robusia), toon (Cedrela toone) and deodar (Cedrus
deodara) they are found in bands of variable length at irregular
intervals, while in pine and spruce they are more or less evenly
distributed throughout the wood.

II. THE GENERAL PROPERTIES OF WOOD.

(@) Colour. Colour in wood is due to the infiltration of chemical

products that are present in the wood. The heartwood of a tree,

. a8 a rule, contains more infiltration products than the sapwood,

and that is why the heartwood is usually darker in colour than the
sapwood.
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Colour is a very variable feature in wood. It varies not only
in different species but also in the same species. Although one
cannot entirely rely on the colour of wood for its identification,
yet it has some diagnostic value, especially when timbers are similar
in structure but show a difference in colour. For instance, blue
pine (Pinus excelsa) and chir (Pinus longifolia) can often be sepa-
rated by their colour, in spite of their somewhat similar structure.

Many woods become darker on exposure to light and air. This
is due to the oxidization of chemical deposits under ordinary
light and atmospheric conditions. Mulberty (Morus albe) when
freshly cut is a dull golden brown but on exposure turns to a dark
brown colour. Steaming also darkens wood. Commercially, this
is extensively practised in some countries, For example, in the
United States of America, it is a common practice to steam black
-walnut (Juglans nigra) logs so as to get a uniform colour in both
sapwood and heartwood.

Natural colour usually indicates soundness of timber. Dis-
coloration or loss of colour may be due to fungal attack. In this
connection, the blue-stain found in pine and spruce may be men-
tioned.

(b) Lustre. Lustre or sheen in wood is due to some special
property of the wood cells to reflect light. This property, however,
isnot present in every timber. For example, spruce (Picea morinda)
and boxwood (Buzus wellichiana) have a characteristic lustre,
while other timbers like deodar (Cedrus deodara) and teak (T'etona
grandis) are not lustrous. When lustre is present in a wood, it
is usually found on the longitudinal—more often on the longl-
tudinal-radial-- surfaces.

Some timbers when guarter-sawn reflect light from their rays
in contrast with the non-lustrous fibres. This gives a pleasant -
‘“ figure ” effect to the planks, and for such planks there is always
a good market for high class furniture.

(c) Odour. It is the chemical deposits in the form of tannins
and oils that give odour or scent to certain timbers. Owing to
the abundance of chemical deposits in the heartwood, it usually
gives off a more pronounced odour than the sapwood. Certain
freshly cubt timbers have a strong odour which, however, may
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disappear on prolonged exposure, but can be regained by making
a fresh cut and moistening it with water.

It is well-known that some timbers like sandalwood and cam-
phorwood can often be identified by their characteristic odour.
This does not, however, mean that odour is easy to define verbally.
For instance, the odonr of deodar (Cedrus deodara) is so charac-
teristic that it can hardly be mistaken for that of anything else
and yet it is almost impossible to define it. All that can be done
in the way of defining the odours of wood is to compare them
with some other familiar smell. Thus, teak is said to have a leathery
odour, and pines that of turpentine.

(d) Weight. The weight of wood varies greatly in different
species, in the same species, and even in different parts of the
same individual tree. Tt depends mainly on the following factors :
cell wall substance, mineral and organic depogits in cell cavities,
and moisture-content. Of these, the most important from the
utilisation point of view is the ‘moisture-content’. ¢Moisture-
content * is a technical term and is used $o indicate the amount
of moisture in the wood, shown as a percentage of its oven-dry
weight.

The moisture-content of green timber may vary from 50-200
per cent. depending on the species. Creen timber on exposure
first looses the free water in the cell cavities and then the water
that is absorbed in-the cell wall. {inder ordinary atmospheric
conditions the moisture-content may be brought down to from
8-15 per cent. Timbers dried in this fashion are known as air-dry
timbers. Again, timbers can be dried under artificial conditions,
such as in a seasoning kiln, to any percentage of moisture-content
required. Lastly, timber can be dried in an electric oven till it
reaches a constant weight. In giving the weight of a timber, it
should, therefore, be stated whether the timher was green, air-dry,
kiln-dry or oven-dry.

The following classification® of weights is based on air-dry
(12-15 per cent. moisture) weight and volume determined at the

* This classification is also used by the Fo'resi? Products Laboratory, Madison,

U.S. A,
B
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Torest Research Tnstitute, Dehra Dun, and has heen followed in
the deseriptions of the woods given in this Bulletin :-—
Weight per

- cubie ft.
Very light s s s . s . . up to 22 Ib.
Light . . . . . . .. . 2221,
Moderately light . . . . . . 27-32 ,,
Moderately heavy . 3 S S 5 . 32-39 ,,
Heavy . * . " 5 . N » 39-49 ,,
* Very heavy . . . - . . . 50 ,, and over.

{¢) Grain and texture. These two terms have often been
loosely used causing much confusion. For the sake of a clear
understanding of the description of the woods that follows, it
- seems advisable to define them here. °Grain’ applies to the
alignment of cells, 4.e., the direction in which the cells run in rela-
tion to the axis of a tree. Thus a timber is described as straight-
or spiral—, ribbon-or interlocked -, eurly-or wavy-grained. In
this- connection, the spiral-grained or “ twisted ” chir {Pinvs
longifolia) of certain localities is too well known to require more
than mere mention here. .

 Texture ”” applies to the size of cells and their proportion in
unit volume. Fine and coarse are the two terms usually used as
modifying adjectives for texture. For examyle, boxwood (Buaus
wallichiana) has a very fine texture, while sal (Shorea robus‘a) is a
coarse-textured wood. Among conifers, hlue pine (Piuas ercelsa)
has even-textured wood while that of chir (Pinus longifolia) is
uneven. This difference is due to the fact that in the former the
transition from early to late wood is gradual but in the latter it is
abrupt. Thus, it will be seen that the characteristic testure of

some woods is helptul in their identification, especially when they

show similar anatemical structure.

III. PROCEDURE FOR THE GROSS IDENTIFICA-
TION OF TIMBERS.

With some experience in handling timbers, one may be able
to identify some of them by their general look. But this is possible
only in a few cases, and even then, too much imjortance may be
given to variable features like colour and weight, and mistakes
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made thereby. The most reliable method of identifying timbers
is by the structure visible on the end surface. For the gross
identification of woods two things are reqaired ; a good steel
knife which mnst be kept very sharp, and a lens magnifying 10-12
times. The lens can be obtained {rom any scientific instrument
dealer. In addition to these, a small chisel and a hamm-~ are
often useful, egpecially when one has to identify big pieces of
timber which can not be lifted easily. A small piece can be cut
off with the chisel and hammer, and examined according vo the
method of procedure given below : —

Make a sharp cut on the end surface, hold the lens close to tiie
eye and gradually bring the object near till its structure is clearly
visible. As a rule, moistening the surface helps to bring out the

-strueture in detail but there are ewceptions to this. Both ways

should be tried until the best definition is obtained.

The wood should he held in such a way as to get a good light
ou the cut surface. The portion to be examined need not be large
(half an inch square will be sufficient) but it must not be taken
from the portion too near the pith. In most cases, a single cut -
will be sufficient for satisfactory identification. A number of
cuts, however, may be required in some cases to ensure observation
of 1mp0rtant characteristics such as the type of distribution of
resin canals. A little experience will enable one to judge when
such extra checks are necessary.

IV. HOW TO USE THE KEY.

The key that follows this chapter, mainly refers to the anato™
mical structure visible on the end surface. Whenever other
surfaces have been taken into consideration, they have been speci-
fically mentioned. It will be noticed that timbers have been
grouped according to.their structural features, and everv group
has a duplicate number on the left-band side, showing alternative
characteristics. The numbers on the right-hand side indicate
where further divisional characteristics are to be sought. In
this way, each group is taken up separately and divided into
further groups until the species are nltimately separated off. For
example, a timber, on examination appears to be porous. This
leads us to number 6. Tf it is a diffuse-porous wood, it will take

B 2
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us:‘to number 12. On further examination, if it shows resin canals,
then it is sal (Shorea robuste) : if not, it will go under 13, and we
shall have to continue in this fashion till the timber has been
traced. Tt will be observed that in one case three species have
been grouped together in the final separation. This is unavoidable,
for these species cannot be separated with the help of a hand lens.

Tt will be noticed that a certain timber has been mentioned
in the key more than once. This is due to the fact that it shows
structure which is on the borderline of the two alternatives, and
that it may be classified under either group. On account of the
difference in personal interpretation, it has been thought advisable
to place them under both alternatives. Whenever in doubt, the
best thing to do is to try both groups.

It should be remembered that a key is only a means for identi-
fication and cannot he made to give a full description of the wood.
Only those features which are of distinguishing value are mentioned.
For detailed information on structure, one must refer to the des-
cription of the wood in the latter part of the Bulletin.

Lastly, a key will offer the best help for identification, only
when the structural details are clearly seen. Kxamination of an
unevenly cut surface is often confusing, and may even lead to
-wrong identification. It is, therefore, of primary importance
that the surface to be examined should be clean cut with a very
sharp knife.

In conclusion, the key and the description of species will serve
the best purpose when one has acquired the habit of careful obser-
vation, which can be attained only after some practice. Should
any difficulty be encountered, a reference to the Forest Research
Institute at Dehra Dun will be always treated with sympathy,

and a visit from anyone interested in identification of timbers will
be welcomed.
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V. KEY FOR THE IDENTIFICATION OF COMMER-
CIAL TIMBERS OF THE PUNJAB.

1. Wood non-porous . . " . . . . g . . 2
1. Wood porous . . . . . 6
2. Resin canals present, mostly scattered . . s . . 3
2. Resin canals usually absent, if present grouped in tangential bands 5

3. Resin canals fairly large, distinctly visible to the eye, fairly numerous.
Wood with pronounced resinous odour . . . . . 4

3. Resin.canals minute, not visible to the eye, scanty. Wood without
resinous odour, lustrous. HIMALAYAN SPRUCE, Picea morinda  p. 14

4. Wood yellow to pale reddish brown. Transition from early to

late wood abrupt. CHIR, Pinus longifolia : s . p. 17
4. Wood with a pinkish tinge. Transition from early to late Wood
gradual. BLUE PINE, Pinus excelsa . . . . . p. 19

ot

. Wood with characteristic odour. Tangential bands of resin canals
occasionally present. Heartwood distinet from sapwood.

DEODAR, Cedrus deodara . : a g 3 3 « . p. 21

5. Wood without any characteristic odour. Resin canals absent. Heart-
wood not distinet from sa,pwood HIMALAYAN SILVER FIR,
Abtes pindrow . ¢ . . s : . 5 . p- 23
6. Wood ring-porous or semi-ring-porous . . . o .7
H 6.. Wood diffuse-porous . . . 5 3 . . 12
|, 7. Late pores either single or in radial hnes of 2-4 " . . . 8
\ 7. Late pores in tangential or obliquely radial groups of many . .1
| 8. Tyloses fairly abundant, partially occludmg the vessels. Wood
‘ dull yellow to golden brown . 9
8. Tyloses absent but dark gummy deposﬁ: presont Wood me
to brownish red . 10

? 9. Wood light yellow. Pores not contamlng any. duposm Late pores
| occasionally connected by thin p(xrenchyma bands: EUROPEAN
| ASH, Fraxinus excelsior . p- 25

. Wood yellow to golden brown. Pores often contammg yellow (:lepOSlt.
Late pores not connected by parenchvma bands. TEAK, 7'ectona

1 grandis . . . . . . . op. 27
! 10. Barly pores mostly inconspicuous, one or rarely two in radial
(1 . line. Transition from early to late pmes rather gra.dual TOON §

’ i Cedrela toona . . . . ; p- 29.
| 10. Early pores mostly conspicuous, in 1ad1al rows of -4. Tmnsmon
from early to late wood rather abrupt HILL TOON Cedrela

=l

f serrata . E p. 31
1 11. Tyloses fairly abundant, pa,rtmlly ﬁlhng thc pores. Gummy depomts

j‘ absent. Wood golden brown, slightly darkening on exposure.
\ MULBERRY, Morus alba . . . . . . . . . p. 33

=

T
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11. Tyloses absent. Dark gummy deposits often filling the pores. Wood

pinkish red to reddish brown. PERSIAN LILAC, Meclia azedarach p. 35
12. Resin canals present, often containing whitish substance, grouped
in long tangential hbands. Tyloses completely ﬁlhng the pores
‘of the heartwood. SAL, Shorea robusta . . . . p. 37
12. Resin canals absent . . 8 : : . 2 3 13
13. Pores fairly large to medium size, individually distinct to the eye 14
13. Pores minute, indistinct to the eye . 5 5 5 ; . 23
14. Parenchyma in eyelets round the pores, occasionally also cnnnectmg
the pores by wavy tangential bands . : . .15
14. Parenchyma not in eyelets round the pores . 19
15. Wood moderately heavy. . . . . . A s . 16
15. Wood heavy to very heavy . s 17
16. Parenckyma in thick tangential lines, clearly visible with a lens,
cften ending abruptly. Wood whitish yellow to brownish gley
MANGO, Mangifera indica . . . 5 p- 39
16. Parenchyma in fine tangential lines, ]ust visible w1th a hand ]ens.
Wood greyish to dark brown, with darker streaks. KOKKO,
Albizzia lebbek . F E 5 . p. 4l
17, Rays broad to fairly broad, distinetly visible to the eye 18
17, Rays fine, indistinct to the eye. Parenchyma often in wavy tangential
bands connecting the pores. SISSQO, Dalbergia sissoo . . p. 43
18. Heartwood distinct from sapwood. Parenchyma in concentric
lines, delimiting the growth rings. Pores more or less evenly
distributed. BABUL, 4cacia arabica s s . . . p.- 45
CUTCH, Acacia catechu 5 . . p. 47
PHULAI, Acacia modesta . p. 49
18. Heartwood mnot distinct from sapwood. Parenchyma cells not
delimiting the growth rings. Pores somewhat unevenly distri-
buted. FARASH, T'amarix articulata . . . . p. bl
19. Parenchyma forming more or less reticulum with the rays 20 .
19. Parenchyma not forming reticulum with the rays . 21
20. Wood moderately heavy, moderately hard, dull grey to greyish
brown, often streaked black. WALNUT, Juglans regia . p. 52
20. Wood very heavy, hard, pinkish white, occasionally containing '
black patches. NORTH INDIAN EBONY, Diospyros lomeniosa  p. 54
21 Growth marks distinctly visible, delimited by a whitish line . . 22
. Growth marks indistinct. Wood dark brown, heavy to Very heavy
JAMAN, Eugenia jambolana . . . p. 55
22. Vessel lines clearly visible on the longitudinal surfaces. Pores
rather scanty. Wood moderately hard to hard, moderately
heavy to heavy. JUJUBE, Zizyphus jujuba . 3 3 . p. b7
22. Vessel lines barely visible on the longitudiral smifaces. Pores
numerous. Wood soft, light to moderately light. INDIAN
POPLAR, Populus e’u_fphmt'»ca . . - P s . p. 58
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23. Pores distinctly visible with a lens . . . . s ) .
23. Pores barely visible with a lens . . - . . . .27
24. Rays of two types present. Broad rays rather conspicuous, ap-
pearing as brownish lines on the tangential surface. BLACK
ALDER, Alnus nitida . . . . . . p. 60
24. Rays of one type present . . . . . . . . 25
25. Parenchyma in tangential bands, forming more or less a reticulum
with the rays. Wood pinkish white, occasionally containing black
patches. NORTH INDIAN EBONY, Diospyros tonentosa _ p. 54
25. Parenchyma not in tangential bands but forming eyelets round the
pores and often connecting the adjoining one. Wood greyish brown
to dark brown, often with a greenish tinge. INDIAN OLIVE,
Olea cuspidata . . s . v . . p. 62
26. Wood dull yellow to browmsh yellow, hard. BOXWOOD Buacws
wallichiana . . . . . . p. 64
26. Wood pinkish Whlte to browmsh grey, very hard. PARROTIA
Parrotia jacquemontiona . . . . 2 . p. 66
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VI. DESCRIPTION OF THE TIMBERS.

HIMALAYAN SPRUCE,

Picea morinda, Link.

VERNACULAR NAMES ¢ kachal, rai, tos, raiong.

DistriBuTION : Found in the Himalayas as far east as Kumaon,
at 6,000 to 11,000 {t.

GexErAL PropERTIES: Wood white to dull brownish-white,
usually no difference in colour between sapwood and heartwood,
although false red heartwood is found in some trees; soft to
moderately hard ; very light to moderately heavy, air-dry weight
(12 per cent. moisture-content) 21 to 39 lb. per cubic foot, the
average being 29 lb.; straight-grained; rather fine and even-
textured ; with characteristic pearly lustre : resinous odour not
prominent. '

Gross STRUCTURE : 4 non-porovs wood.

Growth rings distinct on the end surface, also distinet on the
longitudinal surfaces, 820 per inch; late wood narrow, rather
conspicuous, delimiting the boundary of the ring.

Tracheids individually indistinct with a lens.

Resin canals minute, not visible to the eye but discernible with
a hand lens; on the longitudinal surfaces often visible in fine
darkish lines or dots.

Rays mostly very fine on the end surface, those containing
horizontal resin canals slightly broader, hence prominent under a
lens.

SiMiAR Woops: It resembles Himalayan silver fir (d4bses
wpindrow) in having no difference in colour between sapwood and
beartwood, but it can be identified on account of its resin canals,
which are absent in silver fir.
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SrreveTH : In strength slightly inferior to Himalayan silver
fir, but suitable for structural use. Its strength relative to teak
is shown by the following figures :-—
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(Punjab).

Contrary to the popular notion, there is not much difference
in the strength of white heartwood and red heartwood, provided
the moisture-content is the same for both.

SeasoNiNG : The timberis easy to air-season. It can be stacked
in the open provided the stacks are covered with thatch or some
other kind of protection against the sun and rain; kiln drying is
equally easy.

Durasrry : The timber is rapidly destroyed by white ants
and fungi when laid down in the ground. In the form of railway
sleepers and structural timber, it requires to be incised for obtaining
a satisfactory side penetration with preservative fluid. When
chemically preserved, it is a very good structural timber. The
timber is, for preservation purposes, similar to silver fir.

Worgking Quarities : The timber offers little or no difficulty
if saws to be used are well spaced and spring-set with deep round
gullets. Trouble may arise in a machining process, should high-
speed spindle cutters and planing knives come in contact with
hard dead knots in the timber. It is suitable only for stained
or painted finish, and not for polish.

SupPLY AND USES : Available in large quantities in the Punjab,
Kashmir and other North Indian bill states. It is difficult to
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estimate its supply as it is mostly sold mixed with silver fir. TIts
main use is for treated sleepers, packing cases, boxes and rough
furniture. Obtainable at Jhelum, Wazirabad, Dhilwan and
Doraha depots.
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CHIR,

Pinus longifolia, Roxb.

OTHER COMMON NAMES : Long-leaved pine ; vern :---chul, chir.

DistrisuTion : The best quality chir is found between 2,000-
5,000 ft. along the Himalayas.

GENERAL PrOPERTIES : Sapwood almost white, heartwood
yellow to pale reddish-brown. Wood moderately hard ; moderate-
ly light to heavy, air-dry weight (12 per cent. moisture-content)
27 to 50 1b. per cubic foot, the average being 38 Ib. ; grain usually
straight, although twisted grain in some localities rather common ;
texture moderately fine to coarse, uneven ; lustre not prominent,
occasionally may be noticed on the radial surface ; characteristic
resinous odour present.

GRroSS STRUCTURE : 4 non-porous wood.

Growth rings very distinct on the end surface, also distinct on
the longitudinal surfaces. Transition from early to late wood
abrupt ; late wood usually conspicuous, delimiting the boundary
of the ring. Rate of growth variable, dependmg on the locality ;
4-20 rings per inch.

Tracheids not individually distinet to the eye or with a hand
lens, although they from the main longitudinal elements of the
wood.

Resin canals large and conspicuous, distinctly visible to the
eye, rather irregularly distributed; on the longitudinal surfaces
they often show up as blackish dots or lines.

Rays mostly very fine on the end surface, some contain hori-
zontal resin canals and are rather broad, and show up prominently
under a lens.

SimitaR Woons: The only other timber which it resembles
in gross structure is blue pine (Pinus excelsa), but chir can be
usually identified by its characteristic colour, uneven grain and
prominent summer wood,
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StreENGTH : In strength slightly inferior to deodar, but an
excellent structural timber. TIts strength relative to teak is shown
by the following figures :—
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SeasoNiNG : Except the twisted-grained wood, which is liable
to surface cracking, the timber offers no difficulty. It is casy to
air-season as well as kiln dry. Stacking can be done in the open,
if protection is provided on top of the stacks.

" Durasiuity : Though in the natural state, the timber iz not
durable, it is one of the finest timbers for antiseptic treatment.
It is perhaps the only pine in the world that can be treated in the
heartwood satisfactorily.

WorkiNG QUALITIES : An easy timber to work and lends
itself well to conversion and machining under ordinary workshop
conditions. Suitable for either paint or enamel rather than a
polish finish.

SupprLy aAND wUsks : Chir is available in large quantities both
in the Punjab and Kashmir. A very good timber for ordinary
joinery and constructional purposes. Largely used for treated
sleepers, shingles, packing-cases and rough furniture. Obtainable
from Abbottabad, Jhelum, Wazirabad and Dhilwan depots.
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BLUE PINE,

Pinus excelsa, Wall.

Oruer Common Names : Blue pine ; vern :—-kail, bear, lim.

DistrisuTioN : Found only in the Hills from 6,000 to 12,000 ft.

GENERAL PRrOPERTIES : Sapwood yellowish to greyish white,
heartwood with a distinct pinkish tinge. Wood moderately hard ;
light to heavy, air-dry weight (12 per cent. moisture-content) 23
to 45 1b. per cubic foot, the average being 32 Ib.; grain usually
straight ; texture fine to moderately coarse, even; lustre not
prominent ; characteristic resinous odour present.

Gross STRUCTURE : 4 non-porous wood.

Growth rings distinet on the end surface, also occasionally pro-
minent on the longitudinal surfaces. Transition from early to
late wood gradual; late wood narrow, inconspicuous. Rate of
growth Varlable 5-20 rings per inch.

Tracheids not individually distinet to the eye or W1th a hand
lens.

Resin canals large, but not so large as in chir ; more distinct
in the heartwood than in the sapwood ; irregularly distributed,
showing up in darkish lines or dots on the longitudinal surfaces.

Rays mostly fine on the end surface, those containing horizontal
resin canals slightly broader, often showing up prominently under
a lens.

Siminar Woobs : It resembles chir to some extent, but unlike
chir its colour is distinctly pinkish, and the late wood inconspicuous.

StrENcTH : Similar in strength to IHimalayan spruce and
suitable for structural use. Its strength relative to teak is shown
by the following figures :—
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SEASONING : It is easy to air-season as well as kiln dvy. For
air-seasoning, the stacking can be done in the open, if the stacks
are protected on top against the direct sun.

Duraprriry : The timber is moderately durable, but when
used in localities infested with white-ants it requires to be given
an antiseptic treatment. For pressure impregnation with wood
preservatives, it is more refractory than chir, but is more amenable
to treatment than spruce and fir. For satisfactory results, it
requires to be incised and treated when used for structural purposcs.

Working QuariTies : It is easy to saw and machine, when free
from knots. As it usually absorbs excessive polish, its surface
should be sized before polishing.

SurpLy AND uUsEs : Itis available in large quantities in Kashmir
and the Punjab, mostly in the form of sleepers and logs. Is the
best of the Indian pines, and is suitable for high class furniture
construction work, pattern-making, drawing-boards, etc. It makes
a good treated sleeper. Obtainable at Jhelum, Wazirabad, Lahore,
Dhilwan and Doraha depots ; also at Jagadhri,
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DEODAR,

Cedrus deodara, Loudon,

Oraer CommoN Names: Himalayan cedar; vern :—paludar,
diar, khelo, keelu, kelmunyg.

DistriBuTionN : Along the Himalayas, mostly at 6,000-
9,000 ft.

GeNERAL Prorertries : Sapwood almost white, heartwood
yellowish-brown.  Wood moderately hard; moderately light to
heavy, air-dry weight (12 per cent. moisture-content) 25 to 48 1b,
ver cubic foot, the average being 35 1b.; straight-grained ; mo-
derately coarse and even-texturced ; somewhat oily, with charac-
teristic pungent odour.

GRross STRUCTURE :. 4 non-porous wood.

Growth rings distinct on the end and longitudinal swrfaces ;
transition from early to late wood gradual; late wood narrow
and dark. Rate of growth varies, 8-30 rings per inch.

Tracheids individually not distinguishable.
Soft tissues not visible with a lens.

Resin canals normally absent, sometimes present in concentric
rows, not scattered as in the case of pine and spruce ; fairly large,
often visible in long darkish lines on the longitudinal surfaces.

Rays mostly fine on the end surface; those with horizontal
resin canals slightly broader, often showing prominently under a
lens.

Smvit.ar Woobs : Its characteristic odour singles it out from
other Indian conifers. Himalayan cypress (Cupressus torulose) is
the only timber to which it shows some resemblance in colour, but
its odour is very unlike that of cypress.
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StrENGTH : A typical structural timber, strongest of the
common Indian conifers. Its strength relative to teak is shown
by the following figures :— '

2 =
Sl 212 |28
3 g @ 3
_ -1 < ) .g
< < "_93 = oy
] w b S}
@ = B 2z a .
& = 2 |5 2 -3 2
b=
% | 8| & |=E| 4 E 5|
G g 18 |88 2 = 8 g
E |2 | & |2 | 8 | B | B
Teak . . . 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100
Deodar (Punjab) . 80 80 80 85 60 85 90 70

SnasoNIng : The timber loses moisture rather slowlv, and is
apt to suffer some surface-cracking and splitting. For proper air-
seasoning, it should be stacked under cover. Can be kiln-dried
with little degrade. Contains a fair amount of volatile oil (from
about 3 per cent. to 10 per cent.) which affects the moisture-content
results as determined by the ordinary oven-drying method.

Durarinity : The timber is naturally durable in the heartwood,
but it is not unknown for deodar heartwood to be attacked by
both termites and fungi.  The sapwood requires antiseptic
treatment.

WorkiNG QuaLIties : It is easy to saw and machine under
ordinary workshop conditions. It is not really suitable for a
paint, enamel, or polish finish, as the oil in the wood invariably
seeps through such finishes and stains them.

. SupPLY AND USES: Among the commercial timbers of the

Punjab, this is the most important. It is available in the form
of large logs, scantlings, and sleepers. Its principal use is for
sleepers. Tt is also used for beams, posts, window frames, con-
struction work, furniture and packing cases. Obtainable at
Jhelum, Wazirabad, Lahore, Dhilwan, Doraha and Jagadhri
depots. Has been imported by the Indus and Kabul rivers to
Nowshera depot, North West Frontier Province.
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HIMALAYAN SILVER FIR,

Abies pindrow, Spach.
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'HIMALAYAN SILVER FIR, _

: Abies pindrow, Spach.
OTHER cOMMON NAMES : Silver fir; vern :—rewar, palundar,

rat, tos, span, krok. _
DistriBuTion : Found in the Himalaya, mostly at 7,000-

10,000 {t. :

GENERAL PROFERTIRS : Wood white to dull brownish-white,
no difference in colour between sapwood and heartwood ; soft
to moderately hard ; light to heavy, air-dry weight (12 per cent.
moisture-content) 25 to 49 Ib. per cubic foot, the average being
33 1b. ; straight-grained ; fine to.medium-coarse textured ; lustre
sometimes present ; resinous odour absent.

GROSS STRUMURE : A non-porous wood.

Growth rings fairly distinet on the end and longitudinal surfaces,
8-15 per inch ; transition from early to late wood gradual; late
wood narrow and inconspicuous.

Soft tissues not visible with a lens.

Tracheids individually indistinct.

Resin canals absent,
StmiLaR woons : Ttresembles Himalayan spruce (Picea merinda)

in general look but spruce has resin canals, while it has none.
StrENeTH : In strength it is similar to chir, and suitable for
structural use. Tts strength relative to teak is shown by the fellow-

ing figures :—
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SEasoNTNG : It behaves the same as Ficea morinda, and both
are usually sold together under:one nare.

Duraertiry : The timber is not durable, especially when laid
down in the ground. It requires antiseptic treatment. In the
form of railwayv sleepers and structural timber, it requires to be
incised on the sides to obtain a satisfactory .peretration of the
antiseptic.

WoRrrkING QUALITIES : Same as for Himalayan spruce.

SuprLy anD vUsms: Available in large quantities both in the
Punjab and Kashmir. Used for treated sleepers, packing cases
and rough furniture, and supplies are often mixed indiscriminately
with spruce. Obtainable at JThelum, Wazirabad, Lahore, Dhilwan
and Doraha depots.
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EUROPEAN ASH,
Fraxinus excelsior, Linn.
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EUROPEAN ASH,

Fraxinus excelsior, Tinn.

OTHER coMMON NAMES: Himalayan ash; vern:—Sum,
angu.

DistriBurioN : Western Himalayas usually at 8-10,000 ft.,
Hazara, Kashmir and Chamba. Occasionally found lower down at
4,000 ft., provided the soil is suitable.

'GENERAL PROPERTIES : Wood whitish yellow, turning dull brown
on‘exposure ; ‘heartwood often the:same colour as sapwood ; mode-
rately hard to hard ; moderately heavy to heavy, air-dry weight

(12 per cent. moisture-content) 86 to 49 lb. per -cubic foot, the

average being 45 1b. ; straight-grained, somewhat fine-and uneven-
textured.

GROSS STRUCTURE : A ring-porous wood.

Growth rings distinet -and :conspicuous ‘on the -end and longi-
tudinal surfaces ; variable in 'width, 7-15 per‘inch.

Pores of early wood large, oval, mostly single, forming a loose
ring of 1-4 (mostly 3) in a row ; partially filled with tyloses. Tran-
sition from early to late wood somewhat abrupt; extreme late
pores minute, appearing as white dotsto the eye but distinct
under a lens.

Seft tissues in thin lines round the pores ; occasionally connecting
the pores of extreme late wood by wavy bands.

Rays just visible to the eye, distinct under a lens ; not so cons-
picuous on the radial surface.

Simizar woons : Woods of different species of Frazinus have
almost similar structure, and it is not always possible to separate
them in the field.

c2
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StrENGTE : A very tough and strong timber. Its strength
relative to teak is shown by the following figures :—
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SumasoNING : Girdling of trees before felling would give good
results, except that there is a risk of attack by boring insects.
Green conversion with prompt stacking is recommended, and

- some kind of end-coating may be useful in preventing end-splitting.

Duraririty : Not durable in outside locations. :

Workineg QuaLitiis : Not a difficult timber to work by hand
or to machine. Like the same species grown in Europe it is a good
furniture wood and takes a fine finish without much difficulty.

SuprLy AND UsEs : Either due to the difficulty in extraction or
to its being available only in small quantities, the supply is limited.
It is a very good timber for tool handles, oars, sport requisites, and
other uses for which strength and toughness are required.

—— — _




PraTte VII

TEAK,
Tectona grandis, Linn.
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TEAK,

Tectona grandis, Linn, f.
VERNACULAR NAME : Sagun.

DistriBuTioN : Teak does not normally grow in the Punjab,
and has been planted only in certain localities. It is, however, a
well known wood which is used in large quantities throughout the
Province.

GENERAL PROPERTIES : Sapwood white to pale grey, usually
small ; heartwood gelden-yellow to golden-brown, darkening on
exposure. Wood moderately hard; moderately light to heavy,
air-dry weight (12 per cent. moisture-content) 30 to 4¢ Ib. per cubic
foot, the average being 40 lb. ; usually straight-grained ; medium,
uneven-textured ; When fre%hly cut, often Wlth a characteristic
odour. :

GROSS STRUCTURE : 4 ring-porous wood.

Growth rimgs distinet on the end surface, appearing as narrow
grooves on the Iongltudmal surfaces ; rather 1rre0rular in width,
2-18 rings per inch.

Pores of early wood large, oval, in a narrow, loose ring ; partially
filled with tyloses ; often containing dall yellow chemical deposits.
Transition from early to late wood gradual. Extreme late pores
visible with a lens, single or in radial lines of 2-3

Soft tissues not discernible with the naked eye, with a lens
visible round the early pores.

Rays fairly distinet to the eye, moderately broad, often appearing
as handsome silver-grain on the radial surface.

SiviLar woons : There is no other timber in India which
resembles teak. Its loose ring and characteristic colour and smell
are sufficient to distinguish it from other timbers.
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STRENGTR ; A very strong timber which keeps its shape remark-
ably well.
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SEASONING : It air-seasons. very easily and without any appre-
ciable degrade. Stacking under cover is recommended.

DurariLiTy : The timber, in the heartwood, is one of the most
durable in the world. The sapwood, however, is easily destroyed
by white ants and fungi, and if used requires to be treated with a
wood preservative.

WOoRKING QUALITIES : It is easy to convert by machine or work
by hand.

SueprLy AxD UsEs : Teak used in the Punjab is usually imported
from South India and Burma, where it is available in large
quantities. The uses of teak are too well known to require further
mention here. Central Indian teak, though not so strong.as Burma
and Malabar teak, is usually more handsome than the timber from
these areas and:is, therefore, very suitable for panelling and
furniture - work.
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Cedrela toona, Roxb.
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TOON,

Cedrela toonu, Roxb.

OrHER coMMON NAMES : Red cedar ; vern :—iun.

Distrisution : Found in the plains and border hills of the
Punjab up to 4,000 ft. e.g., Kangra district, most of it growing
eastward of Rawalpindi, very often planted.

GENERAL PROPERTIES : Sapwood dulll grey to dull brown ;
heartwood light brick-red, darkening on exposure. Wood' soft
to moderately hard ; moderately light to moderately heavy, air-dry
weight (12 per cent. moisture-content) 26 to 34: 1b. per cubic foot,
the average being 30 lb. ; straight-grained ; moderately fine and
slightly uneven-textured ; lustrous ; with-a pleasant odour.

GROSS STRUCTURE : A ring-porous wood.

Growth rings distinct on the end surface, also distinet on the
longitudinal surfaces, delimited by the large pores of early wood ;
often irregular in width, 2-9 rings per inch.

Pores of early wood large, oval, in a loose and narrow ring ;
without tyloses, often plugged with darkish-Brown gum ; transition
to late wood zone rather gradual ; extreme late pores single or in
radial lines of 2-3.

Resin canals or gum. canals normally absent, occasionally fcund
in short tangential groups, often containing blackish deposits.

Soft tissues not discernible with the eye, just visikle with a lens;
especially round the early pores.

Pith. flecks fairly common, visible to the eye as darkish spots or
streaks.

Rays in fine lines, visible to the eve, of almost the same coloux
as the fibrous tissue.

Sivinar wooDs : It resembles hill toon ((edrela serrata) in
almost every respect, except for the fact that its early pores form
& narrower band than any that can be found in hili toon.
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STrENGIH : A light, soft timber. Its strength relative to teak
is shown by the following figures :—
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SeasoNinG : The timber is usually subject to warping and
collapse, which is due to irregular growth; as the trees are generally
grown either on the road-side or singly in fields. Stacking shonld
be done immediately after conversion into scantiings, and the stacks
weighted on top. Kiln-drying gives more satisfactory results than
air-drying. Tt is liable to excessive shrinkage during dryving.

Duraetity : The timber is not durable when exposed to
outside locations.

" ‘Worging QuariTing : Toonis an excellent peeler, and makes
a durable, and often handsome, plywood panel. The timber
converts and machines well, and presents little or no diffienlty
when being worked on almost any type ot wood-working machine.
Though sometimes woolly, the timber is not difficult to clean to a
good finish. Tt takes a good spirvit polish. A medium type of
hardwood saw tooth gives good conversion results.

TUses aND sprLy : Tt is extensively used for cheap furniture,

packing cases,; and tea boxes, because it is easy to work and plentiful.
1% is a common wood and can be obtained in any local bazar.
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HILL TOON,
Cedrela serrata, Royle.
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HILL TOON,

Cedrela serrata, Royle.

VERNACULAR NAMES : drawa, draws, darl, durt.

DisTriEUTION : It grows in the Himalayas, mostly at 4,000
8,000 ft. elevation.

GENERAL PROPERIIES : Sapwood pinkish white, heartwood
krick-red, darkening on exposure. Wood soft to moderately hard ;
usually lighter than toon (Cedrela toona); straight-grained ;
moderately fine, uneven-textured ; lustrous; with an aromatic
odour.

GROSS STRUCTURE : A ring-porous wood.

Growtk rings very distinet on the end surface, more so than in
toon ; on the lonoltudmal surfaces appearing like groox es, rather
irregular in Wldth 2- per inch.

Pores of early wood large, oval, conspicuous, in a well marked
‘ring of 2-4 in a row; without tyloses, but often: plugged with
darkish gum ; transition from early to late wood abrupt. Late
pores very much smaller than early pores; visible with a lens,
single or in radial lines of 2-3.

Resin canals or gum canals absent.

Soft tissues not discernible with the naked eye, just visible round
the pores in early wood.

Pith flecks fairly common, appearing as darkish spots or
streaks.

SimiLarR woops : It resembles (toon Cedrela toona) in general
look, but its early pores form broader bands than those found in
toon.
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Strexeta : The Burma species is moderately strong wood. Tts
strength relative to teak is shown by the following figures :-—
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These figures apply only to samples from Burma. Punjab
samples have not been tested and may possibly not give such good
results.

Seasontyg : Behaves more or less similar to Cedrela toona.

Durazriry : The timber is moderately durable even when
exposed to outside locations.

WergING QUALITIES : The timber is easy to work, and converts
and machines well. It takes a good spirit polish. Pretty grain
effects are often obtainable. ‘

Usgs AND supPLY : It is used for the same purpose as foon,
namely for cheap furniture, packing cases, etc. It is obtainable
in: fair quantities in the hill distriets.
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MULBERRY,,

Morus alba; Tinn;
VERNACULAR NAME & fuf,

DistriBuTION : Mostly found in the plains and lower hills ;
extensively grown in the irrigated plantations.

(ENERAL PROPERTIES : Sapwood white to yellowish-white,
heartwood liglt golden-hrown, turning to darker colour on a few
hours? exposure ; hard ; moderately heavy to heavy, air-dry weight
(12 per cent. moisture-content) 39 to 45 1b. per cubic foot, the
average being 42 1b. ; lustrous ; straight-grained ; fine to moderately
coarse, uneven-textured.

-GROSS STRUCTURE : 4 ring-porows wood.

Growth rings distinct and conspicuous on the end and longitudinal
surfaces ; variable in width, usually broad, 1-4 per inch. Early
wood narrow ; late wood comparatively broad.

Pores of early wood large, oval, conspicuous, forming a ring of
2-5 in a row; partially filled with: tyloses ; often containing white
gummy deposits. Transition from early to late wood abrupt ;
extreme late pores minute, appearing as white dots to the eye, but’
visible with a lens, arranged in wavy tangential groups.

Soft tussues in thin lines round the pores, often connecting
extreme late pores in interrupted but conspicuous bands.

Rays in fine lines on the end surface, distinctly visible to the
eye ; rather conspicuous on the radial surface.

SimiLar wooDns: In general look it resembles Morus serrata
which is not so well known commercially and from which it can be
separated by its wider band of early pores. Its golden-brown
colour, ring-porous character and distinctly wavy tangential bands
of parenchyma at the extreme end of the growth ring single it out
from all other Punjab timbers.
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STRENGTH : A strong wood, and very tough, and of much the
same quality as good ash. Its strength relative to teak is shown by
the following figures :—
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‘SeasowinG : As the timmber is required green by the Sialkot
Sports trade and is extracted and sold immediately after felling,
its seasoning properties need not be discussed here.

Duragrrary : The timber is not durable when laid down in the
ground or when exposed to white ant or fungus attack.

WorkiNG QUALITIES : Though a hard wood, mulkerry is quite
easy to work under ordinary workshop conditions. It machines
well and turns to a good finish. ,

SuppLy AND USES : The demand for logs is greater than the
supply. At present Changa Manga plantation is the only source
of supply. The timber is greatly in request for sports requisites
such as tennis-racquets, badminton-racquets, hockey-sticks,
cricket-stumps, etc. In India, it is used for the same purposes for
which ash is used in Kurope, and even in Europe is considered
to be superior to ash for hockey sticks. A good firewood.
When Chichawatni, Daphar and Khanewal plantations: come into
full bearing the supply of mulberry will be much increased.
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PERSIAN LILAGC,

Melia azedarach, Linn.
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PERSIAN LILAC,

Melia azedarack, Linn.

OTHER COMMON NAMES : Bread tree, bastard cedar; vern :—
bakain, drek. ’

DistrisuTion : Said to be indigenous in Jhelum valley and
Baluchistan, cultivated in the plains, grows in the hills up to 9,000
ft., fairly common in irrigated plantations, e.g., Changa Manga.

GENERAL PROPERTIES : Sapwood yellowish white ; heartwood
pinkish red, turning to reddish brown with age ; moderately hard
to hard ; moderately heavy to heavy, air-dry weight (12 per cent.
moisture-content) 36 to 41 lb. per cubic foot, the average being
38 1b. ; somewhat lustrous ; almost straight-grained ; rather coarse,
uneven-textured.

GROSS STRUCTURE : 4 ring-porous wood.

Growth rings distinct on the end surface, appearing as wide
groove on the longitudinal surfaces ; 1-5 rings per inch.

Pores of early wood large, mostly oval, single or in pairs, often
filled with dark gummy deposits, in well defined ring of 2-5 (mostly
4)in a row. Transition from early to late wood abrupt ; although
pot so prominent in a wide ring. Summer pores small, appearing
as white dots to the eye but visible with a lens ; numerous, arranged
in radial or tangential or oblique groups, often continuous across
the rays.

Soft tissues mostly round the spring and late pores, often con-
necting the late pores in continuous but irregular bands, rather con-
spicuous due to their light colour against the dark back ground.

Rays fine, usually not visible to the eye but distinct when
moistened with water, rather conspicuous on the radial surface.

Simiar woors : In general look it shows some resemblance to
hill toon (Cedrela serrata) but they can be easily separated with a
hand lens. In Persian lilac the late pores are in conspicuous groups
of many, while in hill toon they are rather inconspicuous, snd
mostly in a group of 2-3.

StrenaTH : No strength figures available, but Gamble quoting
Skinner gives a transverse strength of 7,414 1b. per sq. inch which
represents about half the strength of Burma teak (Pearson).



36 IDENTIFICATION OF PUNJAB TIMBERS.

SeasoNING : It offers no difficulty in seasoning.

Durasinity : Reputed to ‘be one of the best of the Punjab
timbers for withstanding attack by white ants. Has always had a
good reputation for durability.

WorkING QUALITIES : Easy to saw and peel, though the fibre
is liable to pick up under a plane. It takes a high polish (Pearson).

SuppPLY AND USES : Due to its scattered distribution, it is not
available in large quantity from any one locality but logs are sold
in the Changa Manga depot. It is mainly used for toys, small
articles and sporting requisites, but Pearson says it would have a
big future if supplies were available.
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SAL,
Shorea robusta, Gertn.
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SAL,

Shorea robusta, Gaertn. f.

VERNACULAR NAME : Seal.

DisTriBuTION : Sal grows in the Sub-Himalayan tracts in the
South East corner of the Punjab but has very poor growth, as this
area is on the extreme northern limit of its natural habitat.

GENERAL PROPERTIES : Sapwood pale white with a brownish
tinge, narrow ; heartwood brown. Wood hard; heavy to very
“heavy, air-dry weight (12 per cent. moisture-content) 46 to 65 1b.
per cubic foot, the average being 56 1b. ; with interlocked grain,
often showing up in ribbon bands ; coarse in texture.

Gross STRUCTURE : 4 diffuse-porous wood.

Growth rings usually not visible ; concentric bands of resin canals
sometimes show like growth marks, but they are not marks of true
growth ring.

Pores moderate-sized, clearly visible to the eye ; single or.in
pairs, rather crowded. Tyloses often entirely filling up the pore-
cavity.

Soft tissues mostly round the pores and resin canals, often con-
necting them with fine, thin bands; sometimes irregularly dis-

tributed ; rather diffuse, also occasionally present in thin tangential
bands.

Resin canals usually present, for the most part in long concentric
rows, rarely single ; appearing as a white line to the eye, often
running for a considerable distance, occurring at irregular intervals,

Rays fairly distinet, moderately broad, rather inconspicuous on
the radial surface.

SrminaR wooDs : Sal does not resemble any other Punjab timber
and it can be easily identified by its characteristic resin canals,
brown colour and somewhat coarse texture.
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StreENGTH : Extremely strong, hard and tough. TIts strength
relative to teak is shown by the following figures :—
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SEASONING : Loses moisture extremely slowly, and a certain
amount of surface cracking during the process of seasoning is
inevitable. Tor constructional purposes, this cracking is of little

consequence. (reen scantlings, if not properly stacked, are liable

to warp.
DuraBILITY : The timber, in the heartwood, is very durable,

but the sapwood requires to be preserved artificially.

WORKING QUALITIES : It machines fairly well, although it is
not-an easy timber to saw by hand.

SuprLy anp vses: Sal grown in the Punjab is of such poor
quality that most of the supplies of this wood are obtained from the
United Provinces, where it grows in abundance. Its chief use is
for railway sleepers, construction work and house building, for
which purposes it has a well deserved reputation. It is emmently
suitable for heavy constructional works where strength and dura-

bility are required.
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MANGO,

Mangifera indica, Linn,

VERNACULAR NAME : am.

Drsrrirurton @ Cultivated as a fruit tree in the plains and lower
hills, and often found wild in the submontane districts.

GENERAT. PROPERTIES : Wood whitish-vellow to brownish-grey ;
no difference in colovr between sapwood and heartwood ; mode-
rately hard ; moderately heavy to heavy, air-dry weight (12 per
cent. moisture-content) 37 to 4% lb. per cubic foot, the average
being 41 1b. ; grain slightly interlocked, occasionally curly ; texture
medium and uniform.

GRross STRUCTURE @ 4 diffuse-porous wood.

Growth rings usually indistinct.

Fores fairly large, distinet to the eye, single or in pairs, rather
evenly distributed ; sometimes partly filled with tyloses.

Soft tissiues round the pores, often forming conspicuous evelets :
also in thick tangential bands, ending abruptly.

Rays scarcely distinet to the eye, moderately broad with a lens,
rather conspicuous on the radial surface.

SIMILAR WooDs : Mango can be identified by the soft tissues in
the eyelet round the pores, and the fact that sapwood and heart-
wood cannot be distinguished.

STRENGTH : A moderately strong wood. Its strength relative
to teak is shown by the following figures :—
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SmasonIne : The timber is apt to discolour due to the growth
of moulds on the surface, if not dried rapidly. Otherwise it gives no
trouble during air-sessoning. Kiln-drying is easy, and kiln-dried
timber possesses a good appearance.

Dursriity :  The timber is not durable against white ants
and fungi. If used for structural purposes under shelter, it may te
given a brusk treatment with creosote or some other standard
antiseptic. It treats under pressure satisfactorily.

WoRKING QUALITIES : Mango is an easy timber to saw and
machine to a finish. Suitahle for packing cases and similar com-
modities.

SUreLy AND USES: As it is an important fruit tree, supplies
of the wood are rather limited, but it can usually be obtained
inany ‘ocal bazar. Itischiefly used for cheap furniture and packing
cases,

B W
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KOKKO,
Albizzia lebbek, Benth.

OTHER COMMON NAMES : Hast Indian walnut; vern :—- sirgs-
The name Bast Indian walnut should be avoided as the timber has
no connection with true walnut nor does it look like it.

Distrizurion : It is said to be indigenous in Sub-Himalayaz
tracts, often found in the Outer Himalayas ascending to 4,000 ft. ;
cultivated in the plains.

(ENERAL PROPERTIZS @ Sapwood white to yellowish-white ;
heartwood grey to dark brown, streaked with light and dark bands.
Wood moderately hard ; moderately light to heavy, air-dry weight
{12 per cent. moisture-content) 30 to 47 lb. per cubic foot, ths
average being 40 Ib. ; grain straight to slightly twisted, interlocked ;
texture coarse and even ; prominent lustre present, especially when
freshly cut. :

Gross STRUCTURY © 4 diffuse-porous wood.

Grrowth rings present but inconspicuoug, often delimited by fine
tangential lines of parenchyma, variable in width, 2-6 pe:
inch.

Pores large, single or in pairs, scanty, evenly distributed,
occasionally filled with dark gummy deposits.

Soft tissues (a) form eyelets round the pores, sometimes also
connecting the pores by short bands ; (b) in fine tangentisl Iines
delimiting the growth ring.

Rays indistinet to the eye but visible under a lens ; appearing
as ninkish lines against the dark back ground (heartwood).

pink

Srvinar woeDs : Black siris (4lbizzia odoratissiie ), white siris
(Albizzia procera) and kokko have almost similar anatomical
structure and it is often difficult to distinguish them in the field.
This, however, does not cause much inconvenience from a com-
mercial point of view, for all three species have more or less similar
working qualities.

D 2
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SraEneTH : kokko is a strong constructional timber. Its
strength relative to teak is shown by the following figures :—
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Teak . . . 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100
Kokko (South Anda- 95 85 | 100 90 85 80 | 125 | 100
mans). :

SeasoNING : It is a moderately refractory timber, requiring
protection against too rapid drying. Green conversion and imme-
diate stacking under sheds for seasoning give good results. Once
seasoned it is a very steady timber.

Durarinity : Moderately durable in outside locations. The
heartwood is very resistant to penetration by antiseptic fluids.

WorkiNG QUALITIES : Due to interlocked fibres and rather large
pores kokko is often difficult to work and bring to a good finish.
Only the smallest margin of top clearance should be given in
planing, for otherwise the fibres are liable to pick out and give
trouble. The open pores call for intensive filling prior to polishing.
While being machined, the fine dust from kokko often causes
temporary irritation to the eyes and nose.

SuppPLy AND USES : Itis an excellent wood for furniture although
glightly heavy. Its other uses are for floorings, cane-crushers,
oil-mills and cheap tennis racquets. The polished wood has a very
pleasant golden sheen which it retains indefinitely. Furniture made
of kokko at the Forest Research Institute has been greatly admired
on many occasions, and in the opinion of the Forest Kconomist,

kokko is one of the best furniture woods India possesses. This

tree is of little comuiercial importance in the Punjab,
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SISS00,

Dalbergia sissoo, Roxb.

VERNACULAR NAMES : shisham, tals.

Distrironion : Found in the plains and Sub-Himalayan tracts
up to 3,000 ft. KExtensively cultivated in the irrigated plantations
and widely planted as an avenue tree.

CGENERAL PROPERTIES : Sapwood yellowish-white, small ; heart-
wood golden brown to dark brown, often with black streaks ;
moderately hard to hard ; heavy to very heavy, air-dry weight
(12 percent. moisture-content) 47 to 611b. per cubic foot, the
average being 50 1b. ; grain interlocked ; texture medium.

(iROSS STRUCTURE : 4 diffuse-porous wood.

Growth rings scarcely distinct, delimited by fine tangential
bands of parenchyma.

Pores fairly large, individually distinct to the eye, evenly
distributed ; solitary or in pairs; occasionally filled with dark
gummy deposits. )

Soft tisswes abundant, mostly round the pores, often connecting
the pores by wavy or straight tangential bands; sometimes also
forming distinct eyelets round the pores. -

Pith flecks sometimes present.

Rays indistinct to the eye but visible with a lens ; fine, equi-
distant ; inconspicuous on the radial surface.

Ripple marks sometimes present on the tangential surface, rather
inconspicuous.

StrENGTH : A strong hard wood, very slightly weaker but
tougher than teak, Its strength relative to teak is shown by the

following figures :—
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SEASONING : Tt air-seasons and kiln-dries very well with Iittle
degrade. Stacking should be done under cover. One inch thick
planks air-season in about 3 months’ time during the dry weather.
For scantlings up to 2 inches thick, one yvear should be allowed for
complete seasoning. The sapwood is sub]ect to insect and fungus
attack.

Durapiriry : The timber is durable in the heartwood. The
sapwood requires to be treated with an antiseptic.

WORKING QUALITIES : As a rule, it is an easy timber to handle.
It cuts, turns, machines, and peels well without any special machine
features having to be adopted. The timber is often a little inter-
locked but nevertheless works up to a good finish which takes a
fine spirit polish. Peeled veneers are usually very bandsome in
figure and make up into excellent panels.

SUPPLY AND USES: Available in good quantities both in log
and scantling form in local bazars. One of the main sources of
supply is Changa Manga plantation. Used for high class furniture,
house construction, wheel spokes and felloes, posts, turnery, railway
bottom boards and charpoy legs. A good firewood.

o
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BABUL,
Acacia arabica, Willd.

VERNACULAR NAME @ fikar.

Distrinuriow : It was originally imported and planted in the
province but now it has become one of the commonest trees in some
districts. Iixtensively cultivated in fields. Cannot be grown in
the irrigated plantations. ,

GENERAL PROPERTIES : Sapwood yellowish-white, usually large ;
heartwood pink, turning to dark brown on exposure; very hard,
heavy to very heavy, air-dry weight (12 per cent.moisture-content)
46 to 56 lb. per cubic foot, the average being 52 lb. ; grain straight
to slightly twisted ; texture rather coarse.

GRrOSS STRUCTURE : A diffuse-porous wood.

Growth rings distinet to indistinet, often delimited by tangential
fines of parenchyma.

Pores visible to the eye, mostly single, rather evenly distributed ;
sometimes filled with a dark gummy infiltration.

Soft tissues in bands round the pores, often forming eyelets ;
also in tangential lines delimiting the seasonal growth.

Rays visible to the eye, and appearing as fairly broad with
a lens ; conspicuous on the radial surface.

SimiLar wooDs : The general look and gross structure of babul
and cutch (dcacia catechu) are so similar that it is not always
possible to separate them in the field. The only characteristic
which is sometimes helpful in their identification, is the presence of
whitish deposits (kheersal) in the pores of cutch.

StrExGTH : An extremely strong, hard, tough wood. Its
strength relative to teak is shown by the following figures :—
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SeasoniNG : The timber is of medium refractoriness as regards
seasoning. If conversion into scantlings is done during or just
after the rains, there will be little danger from excessive cracking.
If converted in the dry weather, stacking should be done in sheds
closed on all sides. One year is sufficient for the air-seasoning
of planks up to 2 inches thick. It kiln-dries with no appreciable
degrade.

DuraBiLiTy : The timber is durable in the heartwood ; the
sapwood is not durable.

WorkiNg QuaLITIES : It lends itself well to conversion giving a
reasonably good finish on the lathe. Plate saws having a good type
of hardwood tooth with spring set will give fairly good conversion
results. A fiddle-back mottling effect can sometimes be had by
quarter sawing.

SuPPLY AND USES: On account of its extensive use for fire-
wood, it is usually available only in small logs. It is also used for
various parts of carts, agricultural implements, and for hammer
and tool handles. It is a suitable timber where durability and
strength are required.

Nore.—Three varieties of this species are found in India, of which only
2 are available in the Punjab.
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CUTCH,

Acacia catechu, Willd,

VERNACULAR NAME : Yhair.

DistriBuTION : Found in the Sub-Himalayan tracts.

GENERAL PROPERTIES : Sapwood yellowish-white, wide ; heart-
wood pink, turning to dark red to brown on exposure; very
hard ; very heavy, air-dry weight (12 per cent. moisture-content)
62 to 70 1b. per cubic foot, the average being 65 lb. ; somewhat
lustrous ; grain usually straight ; texture rather coarse.

Gross sSTRUCTURE : A diffuse-porous wood.

Grrowth rings distinet to indistinet, often delimited by tangen-
tial lines of parenchyma ; b-14 per inch.

Pores fairly large, distinctly visible to the eye, evenly
distributed ; sometimes containing a white deposit called kheersal,
which appears as thin lines on the longitudinal surfaces; also
often contain dark gnmmy deposit,

Soft tissues mostly in thick bands round the pores, often forming
distinet eyelets ; also in tangential lines demarcating the growth
ring,

Rays visible to the eye, and appearing as moderately broad
with a lens, conspicuous on the radial surface.

Siminar woons @ Cutel: is very similar to babul (4cacia arabica).
Both have dark gummy deposits in their pores, but the former also
often contains a white deposit in its pores, while in the latter this is
entirely lacking. This is the only characteristic by which these
two can be separated.

StrENGTH : An extremely strong and very hard timber. No
test-figures are however available.

Se4soNING : The timber is of medium refractoriness as regards
geasoning, and behaves in much the same manner as Acacia arabica.

Duraeriity : The timber is very durable in the heartwood.
The sapwood perishes rapidly.

WOoRERING QUALITIES : Some little dlﬂiculty was experienced
in the sawing of this timber. The best results were obtained with a
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heavy-gange plate having closely spaced teeth and shallow gullets.
The timber machines and turns reasonably well.

SuprpLy AND UsES: Cutch is available only in small billets in
the Kangra district. Like babul it is a suitable wood ler hamn er
handles, mallets, cart-wheels, and agricultural implements, being
strong, hard, tough and durable.
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Acacia modesta, Wall.
(X 10).



IDENTIFICATION OF PUNJAB TIMBERS. 49

PHULAI,
Acacia modeste, Wall,

VeRNACULAR NAWME : phular.

DistrisuTio : Usually grows in the Sub-Himalayan tracts
and Quter Flimalayas up to 1,000 ft. elevation ; sometimes also
fonnd in the plains. Common in Rawalpindi division.

GENERAL PropPERTIES : Sapwood vellowish-white ; heartwood
dark brown, often streaked with darker bands; very hard ; very
heavy ; air-dry weight (12 per cent. moisture-content) 62 to 72
Ib. per cubic foot, the average being 67 1b. ; grain straight to lightly
interlocked ; texture medium.

Gross STRUSIURE : 4 diffuse-porous awood.

Growty rings distinct to indistinct, often delimited by fine
tangential lines of parenchyma ; 6-12 per inch.

Pores visible to the eye, single or in pairs, somewhat evenly
distributed, often filled with dark gummy deposits.

Soft tissues mostly in bands round the pores or pore-groups ;
often forming eyelets, and also connecting the pores by tangential
bands ; lastly in fine tangential lines delimiting the seasonal growth.

Rai/s visible to the eve, appearing fairly broad Wlth a lens, not
5o conspicuous on the radial surface.

StmiLAR woomns : The three Acac:as included in this Bulletin
have almost similar anatomical structure and cannot be always
separated in the field. 0

StrexeTH : No strength figures are available but this wood is
well known as being strong and extremely hard. Tt is probably
the hardest of the Indian Acacias.

SeasoNING : Very little is known of the seasoning properties
of this wood, but Pearson states that from timber he has examined
it would appear that it seasons well without much degrade.

DuraBILITY : dcacia modests is known to be a durable wood,
but it has never been officially tested by the Forest Research
Institute.

Working QuarITIrES : The timber is rather difficult to saw
and work. A thick-gauge circular saw gives the best results in



I:
i
i
|
1l
i

50 TDENTIFICATION OF PUNJAB TIMBERS.

sawing. Not a good turnery wood as it is liable to pick up (Pear-
son).

SuppLy AND Uss: Only small sized logs are available from
forest areas ; larger trees are usually found scattered round culti-
vated lands. Tt is locally used for cane crushers and well construc-
tion, and for posts. Tt is popular as a fuel wood. This timber
would probably make up well for furniture, as it is often streaked
with dark bands, but as far as is known, it is not used for decors-

tive purposes.
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FARASH,

Tamariz articulata, Vahl.

VERNACULAR NAMES : frash, pharwan, ukan.

DisTriBuTION : Throughout the plains of the Punjab extending
into North West Frontier Province; and now extensively culti-
vated in the irrigated plantations on saline soils. A feature of old
river beds. One of the commonest trees of the country side.

GENERAL PropurTIrs : Wood white to greyish-white, no differ-
ence in colour between sapwood and heartwood ; moderately
hard ; heavy to very heavy, air-dry weight (12 per cent. moisture-
content} 39 to 66 Ib. per cubic foot, the average being 49 1L.; grain
slightly twisted ; texture coarse, somewhat lustrous.

Gross StrUCTURE: 4 diffuse-porous wood.

Growth rings distinct to indistinet, 2-4 per inch.

Pores small, just visible to the naked eye, distinet with a lens,
single or in clusters of 3-5, rather irregularly distributed, tyloses
absent.

Soft tissues mostly round the pores, occasionally also connecting
them across the rays.

Rays prominent, distinctly visible to the eye, appearing as thick
white lines ; conspicuous on the radial surface, in the form of
¢ silver-grain .

Simizar woons : There is no other timber in the Punjab which
has similar anatomical structure. It can be easily identified by
its clustered pores and broad rays.

StreNeTH : No test figires are available. It is a moderately
hard and strong timber. ’

SiasoNING : It requires care in 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).

Duraritity : The timber is not very durable.

Workine Quarities : It can be worked to a smooth surface.
When quarter sawn it shows a pleasant figure.

SuprLy ANy Usks : Mostly »
windbreak especially in Delfad
quantities for turnery. Aggf
quantities of farash firewo
Khanewal plantations.

as a cheap firewcod and a
Xhan.  Algo used in small
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WALNUT,
Juglans regia, Linn,

VERNACULAR Nawmus : akhiot, akhor, khor.

DigrrirurioN : Found ounly in the Himalayas at 3,000 to
10,000 £t. :

GExERAT. ProPuRTIRS @ Sapwood pale grey to brown, broad ;
heartwood grevish brown, often mottled with dark brown or black
streaks ; moderately soft to moderately hard ; moderately light
to heavy, air-dry weight (12 per cent. moisture-content) 28 to 43
Ib. per cubic foot, the average being 36 1b.; lustrous; testure
medium and uniform.

Gross STRUCTURE : A diffuse-porous wood.

Growth riigs usually distinet, sometimes with a tendency
towards ring-porous character ; 8-16 rings per inch.

Pores medium-sized, distinctly visible to the eye, mostly single,
rarely paired, rather evenly distributed. Transition from early
to late pores very gradual.

Saft tissues in fine, thin tangential lines, often with a tendency
to form reticulum with wood rays, also in terminal bands delimiting
the growth rings.

Rays rather fine, visible to the eye, inconspicucus on the radial
surface.

Sivmizar wooDs : There is no other timber in the Punjab which
resembles walnut either in colour or in structure.

SrreNeTH : A moderately strong wood, which keeps its shape
well. Tts strength relative to teak is shown by the following

figures : —

= -
e 5,
g 5 | B &= s
g g | & = Y
Q2 Q cs an -52
< < g .5 St
w » £ e o
< < .E} 0 o &
& = % =3 I -2 &
2| 8| & |22 s | §E| 5| %
3 & =] b= <) 5 s B
= & 2 |a % ~ 17 s
Teak . . . 100 100 100 100 100 100 100 100
Walnut (Kashmir) . 85 80 90 75 105 65 95 70




Prate XX.

2

WALNUT,

Juglans regia, Linn.

(X 10).



IDENTIFICATION OF PUNJAB TIMBERS. 53

SEASONING : It is extremely easy to air-season and kiln-dry.
Should be stacked under cover. Green conversion is recomraended
as the best method of seasoning.

Durapinity : The timber does not offer much resistance to
destruction by white ants and fungi. When used for making fur-
niture, an antiseptic stain can, if required, be applied to the surface.

Workine Quarzrirs @ The timber is easy to work by machine
and band. In machine-planing, knives bevelled at 35° produce a
fine finish. It is also easy to work on edge tools. It appears to
be a very suitable wood for turnery work.

Supriy ANt UsEs: The greater portion of the supply comes
from Kashmir, only small quantities being available in the Punjab
and N. W. IV, Province. At present the greater portion of Indian
grown walnut is nsed by tbe Government Ordnance Department
for army rifle parts. It is also used for gun stocks. Other uses
are for high class carving and furniture. Walnut burr is well known
for its keautifully mottled figure, but the supply iz very limited.
The Indian walnut has not the figure of Italian walnut,
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NORTH INDIAN EBONY,

Diospyros tomentosa, Roxb.

VERNACULAR NAMES : tendu, kinnu.

DistrizuTioN : Found on the lower hills from Kangra east-
wards.

GENERAL ProPERTIES : Wood pinkish-white, often with black
patches in the centre of the log ; hard to very hard ; very heavy,
air-dry weight (12 per cent. moisture contentj 52 to 57 Ib. ner cubic
foot, the average being 54 lb.; somewhat lustrous ; grain almost
straight ; texture fine and uniform.

Gross STRUCTURE : A diffuse-porous wood.

Growth rings usually indistinet ; delimited by a band of dense
late wood, lacking in parenchyma lines.

Pores indistinet to the eye but visible with a lens, mostly in
. radial lines, rarely single, evenly distributed.

Rays indistinct to the eye but visible with a lens, fine, evenly
distributed.

SoyILAR woops : Woods of various Diospyros species resemble
one another so much that it is almost impossible to identify them
individually. This, however, does not cause much difficulty from
the utilization point of view, for all of them possess almost the
same working gualities.

StrENGTH : A strong elastic wood. No strength figures avail-
able.

SmasoNING : It is one of the more refractory woods to dry,
and it is recommended that it should be converted green and stacked
under cover. Quarter-sawing is said to give good results.

Durapiniry : Said to be very durable and not to require
treatment, but also reputed to be subject to borer attack in the log.

WorkixG qUALITIES : The black portion of the wood is rather
brittle. The white portion usually takes a good polish but requires
at first a thin polish for filling the grain.

SupeLy axD UsES : A fair supply can be obtained from Kangra
district. It is used for walking sticks, picture frames, toys, car-
riage shafts, etc., the black portion of the wood being used as a
substitute for true cbony.
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JAMAN,

Eugenia jambolana, Lamk.

VERNACULAR NAME : jaman.

DistriBuTION : Found in the Sub-Himalayan tracts, east and
south of Rawalpindi.

GEnErAL PropERTIES : Wood dull reddish grey, turning on
exposure to dark brown, usually no difference of colour between
sapwood and heartwood ; moderately hard to hard; heavy to
very heavy, air-dry weight (12 per cent. moisture-content) 44
to 57 1b. per cubic foot, the average being 42 1b.; grain interlocked ;
texture somewhat coarse bub even.

Gross STRUCTURE : A diffuse-porous wood.

Growth rings distinct to indistinet, delimited by a narrow
darl: band of fikrous tissue without pores ; 5-8 per inch.

Pores just visible to the eye, distinct with a lens, single
or in pairs, evenly distributed, often partially filled with
tyloses.

Soft tissues not visible to the eye, distinct but not sharply de-
fined with a lens, usually round the pores and in wavy lines.

Puth flecks often present, appearing as dark patches on the
longitudinal surfaces.

Rays fine, not visible to the eye, distinct with a lens, evenly
distributed, inconspicuous on the radial surface. '

Nore.—Only in one case vertical resin cavities have been observed.

Siminar woons : Tt shows some resemblance tc jujube (Zizyphus
Jujuba) but they can be identified in the field without much diffi-
culty. Jaman is dark brown and coarse textured with a rough
feel, while jujube is pinkish and medium textured with a smooth
feel.

B



56 IDENTIFICATION OF PUNJAB TIMBERS.

\

STRENGTH: Jaman is a strong structural timber. Its strength
relative to teak is shown by the following figures : -
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Teak . . . 100 100 100 100 100 100 100 100
Jaman (U. P.) " 115 90 100 95 100 60 130 120

Seasoning : The timber is refractory to season, as it is liable
to surface cracking and splitting. (ireen conversion and imme-
diate stacking under cover of sheds is recommended. It requires
protection against too rapid drying, and should not be converted
in dry hot weather.

Durartiiry : Heartwood is moderately durable, but very ve-
sistent to penetration by antiseptic fluids. In a * grave yard
test for finding the relative durability of untreated timbers, out
of 6 pieces, 3 perished in 5 years 11 months, while the rest were
still sound.

Workine QuALITIES : It offers no difficulty in sawing and
machining under ordinary workshop conditions, and cleans up to
a reasonably good finish by hand.

~ SuppLY AND UsEs : It is available in the Punjab in fairly good
quantities. It is used for many purposes such as for posts, beams,
rafters, cart-wheels and agricultural implements, and would be
suitable for making plain furniture.
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JUJUBE,
Zizyphus jujuba, Lamk.

VERNAGULAR NAME : ber.

Distrirution : Common throughout the Punjab, ascending
to the Himalayas up to 6,000 ft. Ispecially common on open
lands and round deserted village sites.

OENERAL PROfERTIES : Wood light red when freshly cut,
turning to deeper colour on exposure; moderately hard ; moder-
ately heavy to Leavy, air-dry weight (12 per cent. moisture-content)
38 to 46 lh. per cubic foot, the average being 42 Ib.; grain inter-
locked ; texture medium and even.

GROSQ STRUCTURE : 4 diffuse-porous wood.

Growth rings distinet to the eye, delimited by a narrow band
of late wood, 3-6 per inch.

Pores ]ust visible to the eye, individually distinct with a lens,
Single or in radial lines of 2-3, evenly distributed. Tyloses present
but scanty. Reddish gum occasionally present.

Suft tissues round the pores, forming thin whitisa = ines ; some-
times also connecting the pores by tangential wavy bands.

Rays fine, indistinct to the eye but visible with a lens, evenly
distributed, inconspicuous on the radial surface.

SimMinAR wooDs: It shows some similarity to jaman (Engenia
jambolana) but they can be easily identified in the field. Jujube
is pinkish and medium textured with a smooth feel, while jaman
is dark brown and coarse textured with a rough feel.

SrrENGTH : No strength figures available, but Well known as
a strong and moderately hard timber.

SeasoNING : It offers no difficulty in seasoning.

DuraBitiTy : Moderately durable in the open, and durable
under cover (Pearson). . '

‘WoRKING QUALITIES : Kasy to saw and work, but ow1ng to the
cross-banding of the fibres, sometimes liable to pick up in planing.

SuppLY AND USES : Its supply is fairly abundant in the Punjab,
but only in small sizes. Most of it is used locally for fuel and for
such purposes as bedsteads, agricultural implements and toys, etc.

E_2
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INDIAN POPLAR,

Populus euphratica, Oliv.

VERNACULAR NAMES : bhan, bahan.

DisTrIBUTION : *Grows only on the alluvium of the river banks,
chiefly in Muzaffargarh District.

GENERAL PROPERTIES : Sapwood white, heartwood red to red-
dish-brown, sometimes black in the centre ; moderately soft ;
light to moderately light, air-dry weight (12 per cent. moisture-
content) 28 to 35 1b. per cubic foot, the average being 30 Ib.; some-
what lustrous; grain straight to slightly interlocked ; texture
even, fine,

Gross STRUCTURE : 4 diffuse-porus wood.

Growth rings usually distinet, delimited by a denser band in
extreme late wood ; sometimes with a tendency towards semi-ring-
porous character. '

Pores not visible to the eye but individually distinet with a
lens, single or in radial lines of 2-4 ; rather crowded in the early
wood ; transition from early to late wood very gradual.

Soft tissues indistinet to the eye or with a lens.

Rays very fine, indistinet to the eve but visible with a lens as
fine lines ; inconspicuous on the radial surface.

SiMILAR WooDs : Poplar and willow (Salix spp.) woods resemble
each other so much that it is not possible to separate them in the
field, but with the help of a microscope they are easily identified.
Populus ciliata is also found in the Punjab but it is a much lighter
wood than Populus euphratica, and is only found in the hills at 4,000
to 10,000 ft. elevation.

StrENGTH : No strength figures available.

SeasoNING : On account of its liability to discoloration due to

mould and fungi, this wood requires rapid seasoning after conver-

sion. Vertical stacking in the open should be done for a couple of
weeks before the usual stacking for air-seasoning. Kiln-drying
is easy and attended with little degrade.

Duragirry : This timber is not'durable and is said to be very
liable to insect attack.
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WorkiNG QUALITIES : It is usually easy to work by hand or in
machines.

SuppLy aAND USES: Considerable supplies are available in the
Multan Forest division. It is used for the following purposes :
turnery, well-curbs, and cheap furniture. The sapwood has been
used for match-sticks and mateh boxes, but the wood is not really
suitable for the purpose. The logs are inclined to be very rough.
Used also as a firewood.
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BLACK ALDER,
Alnus nitida, Endl.

VERNACULAR NAMES : sharol, kosh.

DistriBurioN : Western Himalayas, extending from Jumna
eastward and confined mostly to moist areas. Also common in

Hazara and the Kagan valley. A feature of the banks of the Beas
river in Kulu.

GENERAT PROPERTIES : Wood reddish-white when freshly cut,
turning to greyish brown with age ; no marked difference in colour
between sapwood and heartwood ; soft ; light to moderately light,
air-dry weight (12 per cent. moisture-contert) 24 to 31 Ib. per cubic
foot, the average being 281b.; grain straight ; texture fine and even.

% L
GROSS STRUCTURE : 4 diffuse-porous wood.

Growth rings present, fairly distinet, delimited by a band of
dense late wood ; margin of the ring usually undulating.

Soft tissues indistinet to the eye.

Rays usually of two kinds, (i) broad (aggregate) rays irregularly
distributed, not so conspicuous on the end surface hut prominent
on the longitudinal surfaces on account of their unusual height ;
(ii) fine rays, indistinct to the eye but visible with a lens, numerous,
inconspicuous on the longitudinal surfaces.

SimILAR woobs : On account of the presence of broad rays in
the oaks (Quercws spp.) and the alders, they show somewhat similar
structure on the faces of planks, but alders are much lighter and

softer than oaks, and there is no difficulty in identifying them in
the field.

STRENGTH : No strength figures available. Not a strong wood.

SeasoniNG : It is easy to season, but requires protection against

mould and blue-staining. Green conversion with prompt stacking
is recommended.

DuraBiuity : Not durable in the open and only moderately
so under cover (Pearson).
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- WORKING QUALITIES : Saws with ease and presents no difficulty
in working. Does not lend itself to turnery (Pearscn).

SuppLY AND USES : Available in fair quantities in Kashmir
and some districts of the Punjab especially Kulu. Mostly used
locally for planking, box making, house building, bedsteads, watex
channels, etc. Has been tested for match making but yields an
inferior splint. Quite a good firewood but burns quickly.
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INDIAN OLIVE,

Olea cuspidata, Wall,

(Olea feriuginea, Royle.)

VERNACULAR NAMES : kao, khwan, ko.

DistriBurion : Found in the Himalaya, especially on the
limestone of Khanpur (Hazara), Campbellpur and Rawalpindi
districts. Also at low elevations throughout the hills.

G'ENERAL PROPERTIES : Sapwood pinkish-white to grey with
dark streaks; heartwood greyish-brown to dark brown, often
with a greenish tinge ; very hard to extremely hard ; very heavy,
air-dry weight (12 per cent. moisture-content) 66 to 71 lb. per
cubic foot, the average being 68 1b.; has an oily feel; grain
straight to slightly interlocked ; texture very fine and even.

GROsS STRUCTURE : 4 diffuse-porous wood.

Growth rings distinct to indistinet, delimited by a dense band
of late wood, 6-13 rings per inch.

Pores minute, indistinct to the eye but visible with a lens,
fairly conspicuous due to parenchyma bands round them ; often
grouped in the middle of the ring ; sometimes plugged with brown-
ish gum ; partially tylosed. '

Soft tissues mostly round the pores, often forming eyelets,
occasionally in fine tangential bands.

Rays indistinet to the eye, visible with a lens, fine, uniformly
" distributed.

SimrLarR woops : The only wood which it resembles is parrotia
(Parrotia jacquemontiana), but olive can usually be identified by
its greenish tinge and bigger pores.

STRENGTH : A strong, hard, and very tough wood, equalling
ash for tool handles for which it is largely used in North India.

SeasoNING : It is a very refractory timber to air-season. Slow
seasoning under cover gives the best results.

Durasiuity : Reputed to be durable.

WORERING QUALITIES : It is not very difficult to saw and can be
brought to a beautiful smooth surface: It also takes a fine polish.
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SUPPLY AND USES : Fairly large supplies are available from the
Kala Chitta range of Rawalpindi division, mostly in the form of
billets. A good firewood. It is an ornamental timber and is used
for making decorative articles like combs, toys and carvings. It
is also a good timber for inlay work. The North Western Railway
has been using this wood for tool handles with satisfactory results,
and it has been found excellent for police batons.
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BOXWOOD,

Buzus wallichiana, Baill.

(Buzus sempervirens, L., in part.)

OTHER COMMON NAMES : European boxwood; vern. :— shamshad,
chickyi, chikdi, papri.

DistrisurioN : Found in the Himalaya at 4,000 to 9,000 ft.

CENERAL PROPERTIES : Wood dull yellow to yellow. No
difference in colour between sapwood and - heartwood ; hard ;
very heavy, air-dry weight (12 per cent. moisture-contentj 52 to
58 Ib. per cubic foot, the average being 55 Ib.; with a silky lustre ;
grain straight to slightly twisted ; texture very fine and even.

(ROSS STRUCTURE : 4 diffuse-porous wood.

Growth rings distinct on a clean-cut surface, delimited by a
dense band of extreme late wood ; very narrow, 18-30 rings per
inch.

Pores indistinet to the eye, with a lens appearing as dots, evenly
distributed. '

Soft tissues minute, indistinct with a lens.

Rays just visible to the eye, distinet with a lens ; on the radial
surface just visible to the eye.

Stuinar woons : In general look, it shows some similarity to
Chinese boxwood (Murraya exotica), from which it can be separated
without difficulty. In boxwood parenchyma cells are indistinct
gven with a lens, while in Chinese boxwood parenchymatous con-
centric bands are visible to the naked eye. Various species of
Gardenia are often sold in the market as Indian boxwood from which
it can be distinguished only with the help of a microscope.

STRENGTH : Boxwood is not dependent on strength for its
market value. .

SEASONING : The timber is subject to heart and ray shakes,
and the best method is to convert logsinto ““ half rounds *’ by means
of a sawcut through the centre of the log. The half-rounds should
be stacked under cover, preferably with bark on. The ends of the
logs should be coated with a moisture-retardant paint.



Prate XXVII.

T

RSN
N
R

&)2“ 2

*, 7 e

S

BOX WOOD,
Buxus wallichiana, Baill.

(X 10).



IDENTIFICATION OF PUNJAB TIMBERS. 65

Durazrinity : The wood is durable and not liable to insect
attack.

WorkING QUALITIES : It saws well and can be turned to a
smooth ivory-like surface. It takes a beautiful polish.

SuppLY AND USES: Its supply is very limited and it can be
obtained only in small pieces. On account of the great demand,
it is sold by weight, not by bulk. It is one of the best timbers
for turnery work, giving a finish like ivory. It is also very suitable
for engraving and carving purposes. Hundreds of small articles
such as combs, toys and fancy boxes are made from it, and it is
alse used for sports goods such as croquet balls and mallets.
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PARROTIA,
Parrotia jacquemontiana, Dene.

VERNACULAR NAMES : paser, killar, sha.

Disrriution : Found in the Himalaya at 4,000 to 8,000 ft.;
common in Kashmir, Kagan Valley, Buspa Valley and Chamba.
Usually found as a shrub or very small tree.

(GENERAL PROPERTIES : Sapwood pinkish-white to brownish-
grey ; heartwood blackish-grey, narrow, sometimes absent in small
billets ; very hard ; heavy to very heavy, air-dry weight (12 per
cent. moisture-content) 46 to 58 lb. per cubic foot, the average
being 53 lb.; grain straight ; texture very fine and even.

CGiROSS STRUCTURE : 4 diffuse-porous wood.

Growth rings distinct on the end surface, delimited by dense
bands of extreme late wood, very narrow and regular, 20-28 rings
per inch.

Pores not visible to the eye, with a lens appearing like dots,
evenly distributed.

Soft tissues indistinet with a lens.

Rays indistinct to the eye, just visible with a lens, fine, equi-
distant.

SimiLarR woous : In hardness and texture, it somewhat resem-
bles Indian olive (Olea cuspidata) from which it can be distinguished
by its pinkish colour and smaller pores.

StrENGTH : A strong, tough wood, equalling or surpassing ash
for tool handles, some users preferring the former.

Smasoning : The billets of this species air-season very Well
if stacked under cover, with bark on and the ends coated with
a moisture-retardant paint. Water-soaking previous to seasoning
is not suitable as it reduces the strength of the wood for use as tool
handles.

Durapiity : The timber offers poor resistance against white
ants and fungi.

WoRRING QUALITIES It is a good wood for turnery work.

SuppLy AND USES: It is available only ‘in small quantities
and in small billet sizes. It is suitable for tent pegs, hammer
handles, tool and axe-helves.
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VII—APPENDIX.

67

Calorific values of some Punjab timbers.*

A good many of the Punjab commercial timbers are used as firewood, and

their calorific values, as far as available, are given below :—

Calorific values of
completely dried and

Stla\rr:fl Name of species. N‘l;gg; ash-free material. REMARKS.
‘ calories. | B.T.U.

1 Acacia arabica 5 babul. S. 4,793 8,627 | Specimens from the
H. 4,946 8,903 Punjab.

2 | Acacia catechu . ¥ 3 eutch. S. 5,142 9,256 | Specimens from
H. 5,244 9,439 Debra Dun.

8 Acacia modesta . . " phulai. S. 4,807 8,654 | Specimens from the
H. 5,131 9,287 | Punjab,

4 | Dalbergia sissoo s . 8is500. S. 4,908 8,835 | Specimens from

) H. 5,181 9,326 Dehra Dun.
5 Morus alba B 3 " mulberry| 8. 4,658 8,385 | Specimens = from
, H. 5,003 9,007 Dehra Dun?
6 | Olea cuspidata . . . | Indian S. 5,126 9,226 | Specimens from the
olive. H. 5,266 9,479 Punjab.
7 | Populus euphratica . . Indian S. 5,019 9,035 | Specimens from the
poplar. H. 5,008 9,016 Punjab. .
8 | Tamarizx articulate . .| farash. 4,835 8,704 | Specimens from the
Punjab.
9 | Zizyphus jujudba . .| jujube. 4,878 8,782 | Specimens from
. Bombay.
S==Sapwood H=Heartwood,

* From Forest Bulle

tin No, 79, 1932,
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IX.—INDEX OF SCIENTIFIC, TRADE AND OTHER
NAMES.

Abies pindrow .
Acacia arabica
Acacia catechu
Acacia modesta
AXkhor .

Akhrot

Albizzia lebbek
Alder, Black.
Alnus nitida
Am .

Angu .

Ash, European
Ash, Himalayan
Babul .

Bahan .
Bakain o
Bastard cedar
Ber .

Bhan .

Biar . . .
Black alder .

Blue pine .
Boxwood . .
Boxwood, Chinese
Boxwood, European
Bread tree

Buxus wallichiana .
Cedar, Bastard
Cedar, Himalayan
Cedar, Red .
Cedrela serrata .
Cedrela toona .
Cedrus deodara .
Chickdi . .
Chickri ..
Chil . . .
Chir .

Cutch .

Dalbergia sissoo .
Darl , . .
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45
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52
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41
60
60
39
25
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45
58
35
35
57
58
19
60
19
64
64
64

35

Deodar

Diar .
Diospyros tomentosa
Drawa

Drawi .

Drek

Duri s 3
East Indian Walnut
Ebony, North Indian
Eugenia jambolana
European ash
Turopean boxwood
Farash.

Frash .

Fraxinus excelsior
Hill toon
Himalayan ash
Himalayan cedar .
Himalayan silver fir
Himalayan spruce
Indian olive

Indian poplar
Jaman

Juglans regia
Jujube.

Kachal

Kail

Kao

Keelu .-

Kelmung

Khair

Khelo .

Khor .

Khwan

Kikar .

Killar .

Kinnu

Ko

Kokko 5 3
Kosh . , ;

PAgE.

21
21
54
31
31
35
31
41
54
55
25
64
51
51
25
31
25
21
23

[ S S, S
[S RN RN

1)

45
66
54
62
41
60




70 IDENTIFICATION OF PUNJAB TIMBERS.

Krok . . . =
Lilac, Persian .

Lim . ) s
Long-leaved pine .
Mangifera indica
Mango

Melia azedarach

Morus alba .

Mulberry

North Indian ebony
Olea cuspidata

Olive, Indian

Paludar

Palundar

Papri . .

Parrotia g
Parrotia Jacquemontmna,
Paser .

Persian lilac

Pharwan

Phulai

Picea morinda

Pine, Blue

Pine, long-leaved .
Pinus excelsa

Pinus longifolia

Poplar, Indian

Populus euphratica

Rai .
Raiang

PAGE.

23
35
19
17
39
39
35
33
33
54
62
62
21
23
64
66
66
66
35
51
49
14
19
17
19
17
58
58

14 23

14

Red cedar . .
Rewar . .
Sagun . . .
Sal

Sha . .
Shamshad . %
Sharol

Shisham

Shorea robusta
Silver fir, Himalayan
Siris

Sissoo .

Span

Spruce, Hlmalayan
Sum

Tali .
Tamarix articulata
Teak

Tectona grandis
Tendu

Toon

Toon, Hill

Tos

Tun -

Tut .

Ukan .

Walnut .
Walnut, East Indian

Zizyphus jujuba
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34.—N; oge on Red Sanders ( Pterocarpus santalinus, Linn. {.), by T. A. Whitehead.
s. 9.
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As.
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by the same author. As. 6.

*41.-——Note on Weights of Seeds, by S, T. Howard, Revised by II. ¢, Championg
Az, 8,
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45.—Note on the Miscellaneous Forests of the Kumaun Bhabar, by E. A.
Smythies. Re. 1-0-0.

46.—Rate of Growth of Bengal Sal (Shorea robusta), I Quality, by S. H. Howard.
Re. 1-0-0.

47.—Volume Tables and Form Factors for Sal (Shorea robusta), by the same
author. As. 6.

48.—Note on Kindal (7Terminalia paniculata), by R. S. Pearson. As. 6.

*49.—Note on Thingan (Hopea odorata, Roxb.), by A Rodger. As. 7.

50.—Note on Gurjun or Kanyin (Dipterocarpus spp.), compiled by W. A. Robert-
son. As. 4.
51.—An Investigation of certain factors concerning the Resin-tapping Industry
in Pinus longifolia, by H. G. Champion. As. 8.
*56.—A Report on the Tan Values of Indian Myrobalans and Burma 7'erminalias,
by J. A. Pilgrim. As. 6.
*57.—Tan Investigation of the Burma Hill Pine, Pinus khasya bark and Pyinkado,
Xylia dolabriformis, by the same author. As. 3.
*58.—General Volume Tables for Chir (Pinus longifolia), by S. H. Howard.
As. 8.
*59.—Summary of results of Treated and Untreated Experimental Sleepers
laid in the various Railway Systems of India, by J. E. Warr. Re. 1-14-0,
#60.—Note on Adwnee (Artocarpus hirsuta, Lamk.), by C. C. Wilson. As. 7.
*61.—ILucalyptus in the Plains of North-West India, by R. N. Parker. As. 5.
*62.—Preliminary Yield Table for Dalbergia sissoo, by S. H. Howard. As. 2.
*63.—Lucalyptus Trials in the Simla Hills, by R. N. Parker. As. 8.

*64.—Summary of results of Laboratory Experiments with different Wood Pre-
© serving Antiseptics, . by S. Kamesam. Re. 1-12-0.
#65.—Tables for bark deductions from logs, by S. H. Howard. As. 3.
*66.—A Note on the Working Qualities of some Common Indian Timbers, by H. I,
Kinns. As. 10.
#37.—Chir (Pinus longifolia) Seed Supply, by S. H. Howard. As, 3.

#69,—The Mechanical and Physical Properties of Himalayan Spruce and Silver
Fir, by L, N. Seaman, assisted by C. R. Ranganathan. Re. 1-1-0.

*70.— Hoplocerambya spinicornis—An Important Pest of Sal, by D. J. Atkinson,
As. 15.

*71.—A List of Trade Names of Indian Timbers. As. 5.

*72,—Instructions for the Operation of Timber Seasoning Kilns, by S. N, Kapur-
Re. 1-12-0.
#73.—The Herbarium of the Forest Research Institute, by R. N. Parkar. -As. 5.

*75.—Preservation of Indian Timbers—the Open Tank Process, by the same
author. As. 10.
*76.—List of Plants collected in West Nepal. As. 4.

#77.—The Identification of Important Indian Sleeper Woods, by K, A. Chowdhury,
Rs. 3-0-0.
*78.—The Problem of the Pure Teak Plantation, by H. G. Champion. As. 12,

#79.—Calorific Values of some Indian Woods, by S. Krishna and S. Ramaswami.
As. 12.

*80.—List of Trees and Shrubs for the Kashmir and Jammu Forest Circles, by

X W. J. Lambert. As. 12.

*81.—Testing and Selection of Commercial Wood Preservatives, by S. Kamesam.
As. 14.

*82.—The Measurement of Standing Sample Trees, by H. G. Champion. Re. 1-2-0.

83,—Provisional Yield Table for Quercus incana, Roxb. (Banj or Ban 0Oak), by
H. G, Champion and 1. D, Mahendru, (In Press.) . . . ’
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IIT.—1. Monograph on the Silviculture of Hardwickia binata
(Anjan), by D. O. Witt. 2. Notes on Sanaal
(Germination and Growth of Sandal Seedlings),
by M. Rama Rao. Rs. 3-4-0.

IV.—Note on Host Plants of the Sandal Tree, by the same
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IL.—Preliminary Note on the Antiseptic Treatment of
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T.—Note on the Distillation and Composition of Turpentine
Oil from the Chir Resin and the Clarification of
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in the Collections of the Zoological Branch of the
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II.—Note on Blue Gum Plantations of the Nilgiris (Bucalyp-
tus globulus), by R. 8. Troup. Re. 1-6-0.

IV.—1. Note on Qeccology of Sal (Shorea robusta), Part I,
Soil-composition, Soil-moisture, Soil-aeration, by
R. S. Hole. As. 8.

V.—Note on Trametes pini, by the same author. Re. 1-0-0.

VI.—Note on a New Species of Forest Grass (Spodiopogon
lacei, Hole), by the same author. As. 8.

I.—The Life-History of Diapus furtivus, Sampson, by
C. F. C. Beeson. As. 10.

II.—Statistics compiled in the Office of the Silviculturist
Forest Research Institute, Dehra Dun, during 1915-
16. Re. 1-6-0.

IV.—A Further Note on the Antiseptic Treatment of Timber,
recording results obtained from past cxperiments,
by E. S. Pearson. Rs.3-0-0.

V.—Statistics cempiled in the Office of the Silviculturist,
Fore st Research Institute, Dehra Dun, during 1916-
17. A4s,10.

II.—A Further Note on Thitsi (Melanorrhea usitata, Wall.),
with speciul reference to the oleo-resin obtained from
it in the Lawksawk and Myela States, Southern
iha,n States Forest Division, by F. A. Wright.

s.4
IIT.—Note on Hopea canarensis, Hole, by R. S, Hole. As 3.

1V.—Note on Izora butterwickii, Hole, by the same author.
As. 3.
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VII, Part V.—Notes on the Larvae and Life-Histories of Prionini
Beetles  (Coleoptera,  Cerambycidae, Prionini), by
C. F. C. Beeson. As. 8.

s Part VI.—Note on the Mechanical Strength and Seasoning Pro-
petties of Shorea robusta (Sal).Timber, by R. S.
Pearson. As. 8.

’s Part VII.—The Life-History of the Z'oon Shoot and Fruit Borer,
Hypsipyla robusta, Moore, with suggestions for its
control, by C. F. C. Beeson. Rs. 2-4-0.

VI, Part I.—Report on Lac and Shellac, by H. A. F. Lindsay &
C:. M. Harlow. Rs. 2-12-0.

- Part II.—The Regeneration of Sal (Shorea robusia) Forests, by

. R. S. Hole. Rs. 2-2-0.

¥ Part IILI.—Note on the Bee-Hole Borer of Teak, by C. F. C.
Beeson. Rs. 3-0-0.

. Part IV.—Notes on Artificial Regeneration in Bengal, by A. K.
Glasson, P. T. Russell, E. O. Shebbeare and L. E. S.
Teague.. Rs. 2-0-0.

- Part V.—Note on the Essential Oil from the leaves of Abies

’ pindrow, Spach., by J. L. Simonsen. As. 2.
IX, Part IL.—On Chalcidoidea (mainly bred at Dehra Dun, U. P.
from pests of Sal, Toon, Chir and Sundri), by Jame
Watterston. Re. 1-2-0.

W Part III.—Oils and Fats from the Seeds of Indian Forest Trees,

garts I—V, by M. Gopal Rau and J. L. Simonsen.
s. 3.

”» Part IV.—The Constituents of some Indian Essential Oils, Parts
I—VII, by J. L. Simonsen and M. Gopal Rau.
As. 6.

55 Part VI.—The Constituents of some Indian Essential Oils, Part
VIII.—The Essential Oil from the gum-oleo-resin
of Boswellia serrata (Roxb.), by J. L. Simonsen.
As. 3.

55 Part VII.—Note on the Possibilities of Camphor Cultivation from
Cinnamomum camphora in Northern India, by S. H.
Howard, W. A. Robertson and J. L. Simonsen.
Re. 1-4-0.

53 Part VIII.—The Constituents of some Indian Essential Oils, Parts
IX and X, by J. L. Simonsen. Re. 0-4-6.

- Part IX.—Note on the Work of Extraction of Broad Gauge Sleepers
from Nepal, by J. V. Collier. Re. 1-11-0.

X, Part I.—The Constituents of some Indian Essential Oils, Part
XI.—The Essential Oil from the leaves of Cupressus
torulosa, Don., by J. L. Simonsen. As. 3.

5 Part  II.—Oils and Fats from the Seeds of Indian Forest Plants,
Part VI.—The Oil from the Seeds of Aleurites mon-
tana Wils., by R. N. Parker, M. Gopal Rau, W. A.
Robertson and J. L. Simonsen, and Part VII.—The
Oil from the Seeds of Salvia plebeia, R. Br., by M.
Gopal Rau and J. L. Simonsen. As. 9.

P Part IIL.—A Sal Yield Table for the United Provinces, by E. A.

~ Smythies and S. H. Howard. Re. 1-5-0.

5% Part IV.—The Constituents of some Indian Essential Oils, Part
XII.—The Essential Oil from the Oleo-resin’ of
Pinus merkusii, by J. L. Simonsen. As. 2.

55 Part  V.—Analysis of the Tanning Properties of certain Burma
Lagerstremias, by E. Pasupati. Reported by J. A.
Pilgrim. As. 7.




*Vol
*

*

X,

»

2

XII1,

”»

2

9

tEd

»

Part
Part,

Part

Part
Part
Part
Part
Part
Part

Part

Part
Part

Part

-+ Part’

Part

Part

Part
Part
Part
Part
Part
Part
Part
Part

Part

Part

V.—FOREST RECORDS—(contd.).

VI.—General Volume Tables for Sal (Shorea robusta), by
S. H. Howard. Re. 1-7-0.

VIIL.—Interim Report on the Work under Projects No. 1
and No. O, by L. N. Seaman. As. 9.

VI1I1.——The Constituents of some Indian Essential Qils, Part
XTIT.—The Essential Oil from a New Species of
Andropogon occurring in the Etawah District, by
J. L. Simonsen. As. 3.

IX.—Tannin Investigation of some Burmese Dipterocarpus,
by J. A. Pilgrim. . As. 7.
X.—The Mangroves of South Tenasserim, by the same
author. As. 15.
XI.—Report on Burma Oak and Chestnut Tans, by the same
author. Re.1-1-0.
I.—The Constituents of some Indian Essential Oils, Parts
XIV—XV, by J. L. Simonsen. As. 3.
II.—Contributions towards a knowledge of Twisted Fibre
in Trees, by H. G. Champion. Rs. 2-8-0.
III.—Regeneration with the assistance of Taungya in Burma,
by H. R. Blanford. Re. 1-4-0.
IV.—On Some Indian Brenthidae, Parts I—III, by Richard
Kleine, C. F. C. Beeson and J. C. M. Gardner.
Re. 1-5-0.
V.—The Constituents of some Indian Essential Oils, Part
XVI, by M. Gopal Rau. As. 12.
VI.—The Constituents of some Indian Essential Oils, Part
XVII, by M. Gopal Rau and J. L. Simonsen. As. 2.

VII.—Volume Tables for Teak (Z7ectona grandis) and Sal
(Shorea robusta) for the Central Provinces, by V. K.
Maitland. As. 9.

VIII.—The Economic Importance and Control of the Sal
Heartwood Borer, by C. F. C. Beeson and N. C.
Chatterjee. - Re. 1-4-0.

IX.—Summary of Investigations on Bamboos and Grasses
for Paper-pulp, by W. Raitt. As. 8.

X.—Notes on the Antiseptic Treatment of Assam Timbers
for Railway Sleepers, by J. H. Warr, assisted by
S. Kamesam. Re. 1-14-0.

I.—Volume and Outturn Tables for Sal, by S. H. Howard.
Re. 1-2-0.

II.—Identification of Immature Stages of Indian Ceram-
bycidae, I. Cerambycini, by J. C. M. Gardner. As. 8.

IIT.—Second Interim Report on Work under Project No. 1,
by L. N. Seaman. Re. 1-12-0. o

IV.—Yield Table for clear-felled Sal Coppice, by S. H.
Howard. As.8.

V.—Yield and Volume Tables for Chir, by the same author.
Re. 1-0-0.

VI.—Yield and Volume Tables for Deodar, by the same
author. As. 8.

VII.—Descriptions of new species of Niponiidae and Ceram-
bycidae from India by J. C. M. Gardner. As. 6.

VIII.—Note on some Indian Cleridee, Part I, by J. B. Corporaal,
and Part 11, by C. I'. C. Beeson. As. 5.

IX.—Notes on Artificial Regeneration in North India, by
S. H. Howard. Re. 1-6-0.
X.—On some Indian Coleoptera, Part I, by E. Fleutiaux,
and Part II, by J. C. M. Gardner. As. 4.
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Part L—TIlustrations of Indian Forest Plants~Part I--Vive
Species of Dipterocarpus, by R. N. Parker. Re. 1-0-0.

Part Il.—Identification of Immature Stages of Indian Ceram-
byecidae I1; and Deseriptions of Three Indian Beetle
Larvae (Carabidac Col.), by J. C. M. Gardner.
Re. 1-4-0.

Part II[.—Commercial Volume Tables for Sal in the wet mixed
Forests of the Bengal Duars, by Parma Nand Suri.
As. 6.

Part IV.—Volume Tables for Sundri (Heritiera litoeralis) in the
Sunderbans, Bengal, by the same author. As. 10.

Part  V.—Epidemic attacks by the Sal Heartwood Borer
(Hoplocerambyua: spimicornis) in the Forests of South
Mandla Division, C. P., by W. A. Muir. Rs. 2-10-0.

Part VI.—On some Indian Coleoptera, Hemiptera and Thysan-
optera, Part I, by R. Kleine, Part II, by A. Thery;
Part III, by O. C. Ollenbach ; Part 1V, by Carl J.
Drake ; and Part V, by Dudley Moulton. Re. 1:6-0.

Part VIIL.—Slash in Chir Pine (Pinus longifolia) Forests j Causes of
Formation, its Influence and Treatment, by J. E. C.
Turner. Rs. 3-6-0.

Part VIII.—Volume and Outturn Tables for Blue Pine (Pinus
excelsa, Wall.), by H. G. Champion, Ishwar Das
Mahendru and Parma Nand Suri. Re. 1-2-0.

Part: IX.—Commercial Timber (Katha) and Heartwood Volume
Tables for Khair (Acacia catechu) in North India,
by the same authors. As. 14.

Part X.—Yield Tables for Blue Pine (Pinus excelsa, Wall.), b
the same authors. Re.1-9-0.

Part I.—The Burma Bamboo Pulp Survey, by W. Raitt.
Rs. 2-10-0.

Part  IT.—Denudation of the Punjab Hills, by B. O. Coventry.
Re. 1-4-0.

Part IIT.—Investigations on the Infestations of Peridermium com-
planatum Barclay, on the needles, and of Perider-
maum himalayense, on the stem of Pinus longifolia,
Roxb., by K. D. Bagchee. Rs. 2-12-0.

Part IV. —-Imma.ture Stages of Indian Coleoptela (6), by J. C. M.
Gardner. Re. 1-2-0.

Part  V.—On some New Indian Coleoptera and Hemiptera.—
The Indian Species of Palorus Muls, and some Asso-
ciated Beetles, by K. G. Blair; Part VI.—Two

o New Species of Coleoptera from India, by E. Fleu-
tiaux ; Part VII.—Some New Indian Cerambycidae,
by J. C. M. Gardner ; Part VIII.—Some Records of
Indo-Malayan Psylhdae, by F. Laing. Re. 1-2-0.

Part  1X. —On the Genus Xyleborus—Neue Xyleborus Arten Aus
Indien, by Hans Eggers; Part X.—The Biology of
the Genus Xyleborus, with more New Species, by
C. F. C. Beeson. Re. 1-6-0.

Part XI.—On some Indian Coleoptera.—A New Genus and a New
Species of Melasidae and a New Species of Elateridae,
by E. Fleutiaux ; Part XII.—A New Genus and two
New Species of Longhorn Beetles from India, by
W. S. Fisher; Part XIII.—Immature Stages of
Indian Coleoptew (7), by J. C. M. Gardner; Part
%%IVI-E'J(.‘)hree New Species of Lycidae, by R. Kleine.
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V—~FOREST RECORDS—(contd.).
#Vol. XV, Part I.—Classification of Thinnings. As. 14.
K

Part II.—A Glossary of chhmcal Terms for use in Indian
? Forestry. As. 6.
* . Part TIT.—Standard, Commercial and Heartwood Volume Tables

(Factory Working) for Khair (dcacie catechu) in
North India, by H. G. Champion and Ishwar Das
Mahendru. As. 5.

* Part IV.—Volume Tables and Diameter Growth Curve for Semal
” (Bombax malabaricum), by Ishwar Das Mahendru.

As. 9.
% - Part V.—Provisional Volume Tables and Diameter Growth

Curve for Semal (Bombazx malabaricum) in the Cen-
tral Provinces, by the same author. As. 2.
# s Part VI.—Branch Smallwood Tables for Shorea robusta, Tectona
grandis, Cedrus decdara, Pinus excelsa and P. longi-
folm compiled in the Statistical Section, F.R.I.
s. 3.

* Part VII. —PI‘OVIS]OI’!&I Volume Tables and Diameter Growth
? Curves, for Holoptelea integrifolia (kanju) and

Trewia nudiflora (gutel), by Ishwar Das Mahendru.
As. 12.

*Vol. XVI, Part I.—Illustration of Indian Forest Plants—Part II.—Five
Species of Dipterocarpus, by R. N. Parker. Re. 1-0-0.

* s “Part II.—Indian Ephedras, by S. N. Krishna and T. P. Ghose.
Re. 1-14-0.

* . Part TII.—Immature Stages of Indian Coleoptera (8), by J. C. M.
Gardner. Re. 1-2-0.

* 5 Part IV.—Immature Stages of Indian Coleoptera (9), by J. C. M.
Gardner. Re. 1-2-0.

* 5 Part  V.—Investigations on the Seed and Seedlings of Shorea
: robusta, by H. G. Champion and B. D. Pant.
Re. 1-6-0.

# 55 Part VI.—The Use of Stumps (Root and Shoot cuttings) in Arti-
ficial Regeneration, by the same authors. Rs. 2-4-0.

* vy Part VIL.—Notes on Pinus longifolia, Roxb.—The Plantations in
Dehra Dun and the Central Provinces and Miscel-
laneous Seed Studies, by the same authors.
Re. 1-10-0.

® . Part VIII.—New Indian Curculionidae (Col.), by Sir Guy A. K.
Marshall. As. 6. )

* . Part IX.—The Life-History and Control of Celosterna scabrator
(Col. Csreambycidae), by C. F. C. Beeson. As. 8.

# 5 Part ~ X.—New Species of Exocentrus Mulsant from India, by
W. S. Fisher. As. 7.

* 55 Part XI.—Immature Stages of Indian Coleoptera (10) Anthribidae,
by J. C. M. Gardner. As. 5.

*Vol. XVII, Part I.—Entomological Investigations on the Spike Disease
of Sandal (Santalum album), by Cedric Dover.
Re. 1-0-0.

# ’ Part  II.—Treatment of Babul (4cacia arabica), by S. A. Vahid.
Re. 1-14-0.

* » Part IIl.—Immature Stages of Indian Coleoptera (11), -(Platy-

: podidae), by J. C. M. Gardner. As. 9.
# 4 Part IV.—The Sutlej Deodar—Its Eeology and Timber Produo-
. tion, by R. M. Gorrie. Rs. 3-2-0.
# 5 Part V.—The ITmportance of the Origin of Seed used in For (\th,
: by H. (. Champion. Rs. 2:12-0,
* - Part VI.—New Cerambycidae from India (Coleoptera), by W. S
: Fisher. As. 2,
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XVIIL, Part VIL.—Interim Report on Work under Project No. 2,

2

- Strength Tests of Timbers in Structural Sizes, with

Test Results up to 1932, by L. N. Seaman. Re. 1.

Part VIII.—Immature Stages of Indian Coleoptera (12) (Carabi-
dae contd.) by J. C. M. Gardner. As. 9.

Part IX.—Entomological Investigations on the Spike Disease of
Sandal (2) Scolytidae and Bostrychidae, by C. F. C.
Beeson. As. 4. )
Part  X.—Entomological Investigations on the Spike Disease of
Sandal (3) Membracidae (Homopt.), by W. D. Funk-
houwer. As. 6.

Part  I.—Entomological Investigations on the Spike Disease of
Sandal (4) Cercopidae (Homopt.), by V. Lallemand.

Part IL —Dntomoloalca.l Investigations on the Spike Disease of
Sandal (5) Brenthidae and Lycidae (Col.), by R.

) Kleine. As. 2.

Part III.—Entomological Investigations on the Spik e Disease of
Sandal (6) Anbhrlbldae, by Karl Jordan. As. 3.

Part 1V.—Entomological Investigations on the Spike Disease of
Sandal (7) The genus Exocentrus (Cerambycidae)
by W. S. Fisher, As. 2
Part  V.—Entomological Investigations on the Spike Disease of
Sandal (8) Cerabidae, by H. E. Andrews. As. 7.
Part VI.—Entomological Investigations on the Spike Disease of
Sandal (9) Neuroptera, by Dr. Nathan Banks.
: 2
Part VIL.—Entomological Investigations on the Spike Disease of
Sandal (10) Melasidae and Elateridae, by E. Fleu-
tieux. As. 5.
Part VIII.—Entomological Investigations on the Spike Disease of
Sandal (11) The Life-history and Morphology of
Sarima nigroclypeata Mel. Fulgoridae (Homopt.), by
N. C. Chatterjee. As. 12.
Part IX.—Immature Stages of Indian Coleoptera (3) (Bostry-
chidae), by J. C. M. Gardner. Re. 1.
Part  X.—Third Interim Report on Project No. 1. The Physical
and Mechanical Properties of Woods grown in India,
by V. D. Limaye. Rs. 4-4-0.
Part XI. —Investlga,tlons on the Infestation of Pende'rmzum
himalayense on Pinus longifolia, Part II, by K.
Bagchee. Rs. 4-4-0.
Part XII.—A Stand Table for Sal (Shorea robustu) Evenaged High
Forest, by I. D. Mahendru. As, 5.
Part XIII.—Entomological Investigations on the Spike Disease of
Sandal (12) The Life-history and Morphology of
Eurybrachys tomeniosa Fabr. Fulgoridae (Homopt.),
by N. C. Chatterjee. As, 12.

XIX, Part I.—New Thysanoptela from India, by Dudley Moulton.

»

As. 6

Part T —Entomologwal Investigations on the Spike Disease of
Sandal (13) Membracidae and Cewnopulae (Homopt.).
by N. C. Chatterjee and M. Bose. As. 4.

Part  TIL.—Regeneration and Management of Sal (Shorea robusta),
by H. G. Champion. Rs. 5.

Partr  EV.—Entomological Investigations on the Spike Disease of
Sandal (14) Jassidae, by H. 8. Pruthi. Re. 1.









