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Introduction

Bhutan is known for its traditional houses, which are made mainly of timber.
It has taken generations of experience for the craftsmen who build them to
acquire their arts and skills. The techniques used in house-building depend
very much on the quality and workability of the timber, and although other
timber species might be able to meet the rigid demand, people confine
themselves to species they know. Thus, the increase in demand for timber
as living standards improve is leading to over-exploitation in certain forests.

The forest products of Bhutan have recently become available on the
international market. However, since many of the fimber species are
unknown to the rest of the world, they have no market, or only a limited one,
outside the country.

Also, all the local wood-based industries are based onimported technol-
ogy, and itis difficult to determine the local equivalent of the species for which
the technology was originally devised. The country also produces a lot of
timber for which no industrial uses have been found.

It therefore is imperative that all the important timber species should be
tested to obtain information on their physical and mechanical properties,
including durability and workability. Such information would allow consumers
to be certain of buying the right timber for particular uses. It would ultimately
improve the utilization of timber within the country, expanding existing
markets and broadening the scope of the market for Bhutanese timber. |t
would also help to achieve value added for an important natural resource and
to promote the industrialization process in general.

The results of a literature survey of the properties of 25 species of
Bhutanese timber, together with observations of samples, are brought
togetherin thisHandbook, which will, itis hoped, add to the limited knowledge
that exists in this important field. The study was carried out by Wong Wing-
Chong, Ani Sulaiman and Lim Seng-Choon of the Forest Research Institute
of Malaysia under the supervision of the United Nations Industrial Develop-
ment Organization (UNIDO) within project BHU/80/014, executed by the
Food and Agriculture Organization of the United Nations (FAQ) and funded
by the United Nations Development Programme (UNDP).




l. Nomenclature

In scientific investigation, botanical names are used to
avoid confusion about the identity of the timber being
tested. However, a botanical name is not suitable for
trade use: the people involved in the processing, trade
and use of the timber require a simpler name that can
easily be remembered. For important commercial
timber that is widely traded internationally, each spe-
cies or group of species is given a standard name for
ease of marketing. The standard trade names of many
species are better known and more widely used than
their botanical names.

Bhutan has not so far been an important supplier of
timberand timber products, andits timbers are not well
known in the trade. For the purpose of preparing this
Handbook based mainly on a bibliographic survey,
standard names have had to be proposad for each of
the 25 species. The authors have selected the name
for a species based on the following considerations:

fa) If the same species or other species within the
same genus is being marketed under a standard
name by other countries, this name is preferably
adoptedforthe Bhutanese species. Forspecieswhose
properties differ from those of counterparts in other
countries, the name is preceded by the word Bhutan;

(b} If a species is not being marketed under a
standard name, the standard species names in Indian

Standard 15:1150-1976 are considered appropriate
for similar Bhutanese species, not only because Bhu-
tan is close to India geographically but also because
many of the Bhutanese timber species are also found
in India;

fe) If a species is not being traded and has no
standard name and if no name can be found for it in
Indian Standard 15:1150-1976, adistinctive local name
should be used;

(d} For Michelia champaca, Michelia excelsa and
Alcimandra cathcartii, the Bhutanese trade names
have been adopted as their standard names and
separate data sheets have been prepared for each
species. However, the differences among them may
not be conspicuous enough to warrant marketing
them separately. For most practical purposes, the
people who handle, trade and use these three species
cannot differentiate them readily.

For easy reference, the botanical names of 25
timbers of Bhutan are listed in alphabetical order in
table 1, together with the suggested standard names
and other equivalent names. The standard names are
listed alphabetically in table 2, together with the botani-
cal names.

Table 1. Botanical names and suggested standard names of Bhutanase timbers
Data sheat
Ne. Bolanical name Suggesled slandard nama Cther equivalent namas
Hardwood fimbers
1 Acer campbeliif Himalayan mapla Sycamore (LK)
Hool. f. et Thoms, Chalam (Dz)
Sermaling-shing (Sha)
2 Alnus nepalensis Alder/gama Mepal alder {Mep)
Don, Alder (UK)
Aulne (F)
Els (M)
Erle (G)
Gama-shi (Dz)
Gamoshing (Sha)
3 Bellschmiedia sikkimensis Tarsing Medang (Mal)
King. T Kanda (Af)
Tarsing (Mep)
Golong-shing (Sha)
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Table 1. (continued) _I

Dafa shest
M. Botanical nama Suggesied standard nama Hhar equivelent nameas

Hardwood timbers (continued)

4 Betula ainaides Birch/tap Birch (a common name for the
timber of Bafula spp.)
Tab (Dz)
Chhar-shing (Sha)

G Caslanopsis spp. Chastnulsokay Barangan (Mal)
Philippine chestnut (F)
Saninten (1)
Kor (T}
American chestnut (NA)
Sweat chastnut (E)
Sokay (Dz)
Tzhai-shing (Sha)

[ Cedrela spp. Toon/chhun Toon (ind)
Limpaga, surian (Mal)
Kalantas (P}
Yom-hom (T)
Thiakado {My)
Cadar (ustally qualified by the
country or regien of origin, .g.
Cantral American cadar)
Chhuen (Dz)
Rawa-shing (Sha)

T Daphniphylium spp. Lal ehandanfjurooshing Lal chandan (Mep)
Juroashing {Dz)
Aawa-shing

8 Elasocarpus varunua Bhadrasifgasha-thung-shing Sengkurat, mendong (Mal)
Ham. Janitri (1)
Mun (T)
Rudrak (Ind)
Gasha-thung-shing (Sha)

a Exbucklandia populnea Fiplilamshing Pipli (Ind and Mep)
A. W. Brown Gerok (Mal)
{Syn. Bucklandia popuines R. Br.) Lemshing (Sha)

10 Juglans regia Bhutan walnut Walnut (usually named after country
Linn. or region of origin, &.0. Japanase
walnut, Europaan walnut)
Thiteha (My)
Tashing (Dz)
Khey-shing (Sha)

11 Litsea spp. Bhutan medang Medang (Mal}
Mengshing (Sha)

12 Machiius edulis Kawla Machilus (Ind)
(Syn. Persea fruti-lara) Seiknanggi (My)
Kulilisiau (P)
Pak hai (C)
Gales-shing (Sha)

13 Machilus gammigana Phamphal Machilus {Ind)
King Kulilisiau (P)
Saiknangyl (My)
Paus hai (T}

14 Alcimandra cathcartii Tite champ Champ (Ind)
Hook. f. & Th. Chempaka {Mal)
Kala champ, titi champ (Nep}

15 Michelia champaca Aule champ Champ, chempaka (Ind)
Linm. Champaka (Mal)
Kala champ, titi champ (Mep)
Kha-shi (Dz)
Kar-shing or
Chhampay-shing {Sha)




Table 1. (continued)

Data sheat
N, Baotanical name Suggesied standard nama Other aquivaiant narmes
16 Michelia excalsa Rani champ Chempaka (Mal)
Blume ax wall. Champa (T)
(Syn. M. doltsopa Champ, champak (Ind)
Buck. Ham ex DC) Sandit (F)
Bara champ, champ, safed cha mp,
seli champ, seto champ {Mep)
17 Nyssa favanica Myssa Nyssa (MA and Asia)
(BL} Wang Tupelo (MA)
(Syn. N. sessilifiora Blackgum (MNA)
Hook f. et Th.) Myssa, gahorl sopa (Ind)
18 Frunus napalensis Cherry MNepalese charry,
Hook. f. arupata, likh-aru (Nep)
Cherry (a well-known name for
the genus Prunus)
19 Quercus spp. Oak Mempaning (Mal)
Oak (a popular name for the
timber of the genus Quercus)
20 Schima wallichii Chilaunipuyam Chilauni (Ine)
Chaisy Samak (Mal)
Puspa (1)
Mang-tarn (T}
Fuyam (Dz)
£Zala-shing (Sha)
21 Sympfocus spp. Kharans Ladh, podipari {Ind)
Kharani, chamiani (Wep)
Softwood timbers
22 Larix griffithiana Larch Japanese larch (J)
Hook. f. and Th, Zashi (Dz)
23 Picea spinufosa Spruce Himalayan spruce (Ind)
Ba-shi (Dz)
Spruce (a popular name
for the timber Picea)
24 Pinus wallichiana Blue pine Kail (Inef)
(Syn. Pinus excelss Tongphu (Dz)
[wall) A. B. Jack) Chang-shing (Sha)
25 Tsuga brunoniana Hemlock Hemlock (Ind)
Carr. (Syn. Tsuga dumosa Sey-shi (Dz)
(D. Don) Eichl)
Moles Al = Alfiea
C = Chna
Dz = Dzongkhag {Bhutan)
ERi:g Eurcpe
F = Franca
G = Germany
I = Indonesla
Ind = [ndig
Mal =  Malaysia
My = Myanmar
M = Netherands
M& = Morh America
Mep =  MNepal
P =  Philippines
Sha = Shachop (Bhutan)
T = Thailand
UK = United Kingdom




Table 2. Suggested standard names of Bhutanese timbers and corresponding botanical names
Data shea! No. Suggesied standard name Bptanical name fild
Hardwood

1 Himalayan maple Acer campbelii
2 Alderfgama Alnus nepalensis
3 Tarsing Bellschraiedia sikkimensis
4 Birch/tap Befula alnoides
] Chestnut/'sckay Castanopsis spR-
& Toon/chhun Cedrala Spp.
Hardwood (continued)
7 Lal Chandan/jurooshing Daphniphylium spp.
] Bhadrasifgashthungshing Elgeocarpus varunua
9 Piplilemshing Exbucklandia populnea/Buckiandia populnea
10 Bhutan walnut Juglans regia
11 Bhutan medang/nenshing Litsea spp.
12 Kawila Machilus edulis
13 Phamphal Machilus gammigana
14 Tite champ Algimandra cathcarti
15 Aule champ Michelia champaca
16 Rani champ Michelia excelsa
17 Myssa Nyssa favanica/Nyssa sessiliflora
18 Chearmy Erunus nepalansis
19 Cak Clusrcus spp.
20 Chilaunifpuyam Schima wallichii
21 Kharans Symplocus Spp.
Softwood
22 Larch Larix griffithiana
23 Spruce Flces spinuloss
24 Blug ping Pirus wallichiana/Pinus excelsa
25 Hemlock Tsuga brunoniana/Tsuga dumosa

—




ll. Explanation of the data sheets

A data sheet has been prapared for each of the 25
species from Bhutan. Together, datla sheets 1-25 form
the annex to the Handbook, The preparation of such
sheets on the basis of published information alone is
a difficult task. Bhutan has not done any tests to
establish the properties of these species. Moreover,
only a little information is available elsewhere con-
cerning the properties of Bhutanese timbers and it is
scattered and reported in various publications. Be-
cause Bhutan is close to India, publications from India
provide much of the information used in the Hand-
book,

It has to be recognized that accuracy is sacrificed
whean the properties of the same species or other
species of the same genus from other countries are
used for classifying Bhutan species. The accuracy of
the data in this Handbook is further compromised
when data from different sources have to be used for
the preparation of the data sheets.

Data collected from different sources are not strictly
comparable, as different institutes tend to have differ-
ent testing methods or procedures. For instance, a
species that has been classified as non-durable under
Indian conditions might be classified as moderately
durable iftested under less hazardous conditions. The
sizes of the samples used also have a bearing on the
results reported in different publications. This Hand-
book should be read and used with this limitation in
mind. The data given should be accepted as an
indication of the properties of Bhulanese timbers and
notas a staterment of their actual properties, which can
only be determined by actual tests.

The Handbook brings together all available infor-
mation on the 25 species and identifies data that are
lacking. For a more authoritative treatise, tests to
establish the properties of Bhutanese timbers would
need to be carried out. The tests could be done in
Bhutan if a testing laboratory were to be established,
or they could be contracted out to a research organi-
zation in the region. Only by adopting standardized
evaluation procedures for the 25 species could the
data reported in the Handbook be made fully compa-
rable to one another.

In comparison with the Malaysian experience in
compiling the book 700 Malaysian Timbers [1], the
compilation of this Handbook was more difficult. Inthe
case of 100 Malaysian Timbers, data were available
that had been obtained by subjecting the timbers to
standard testing procedures. It then became relatively
easy lo place each of the timbers into the appropriate

strength, durability and treatability classes, once the
limits for each class had been established. Such a
straightforward practice could not be adopted herein.
As a consequence, many of the data sheets have
several gaps. If a timber could not readily be placed in
a durability or treatability class, a relevant comment
from the literature was provided instead.

A standard format has been adopted for the data
sheets. For each species, two coloured photographs
show the tangential and radial grain patterns. A
photomicrograph of the cross-section is also given,
although it is not common practice to include such
photomicrographs in a handbook of timber species.
Since information on Bhutanese timbers is sparse, it
was felt that the inclusion of photomicrographs would
extend the usefulness of the Handbook, by facilitating
the identification of the 25 species with the use of a
simple hand lans.

Nomenclature and distribution

As explained in chapler |, a standard name for each
species has been proposed based on certain criteria
and is suggested as the trade name for the particular
species. Itis this name that is shown at the top of each
data sheetin the annex. The Bhulanese trade name is
the trade name currently used in Bhutan and may
eventually change. The botanical name is the scien-
tific name of the timber, including family, genus and
species.

The entry under “distribution” lists the areas besides
Bhutan where a particular species can also be found.

General description

Various types of information are given under the
heading "general description”. The colour of the tim-
ber, especially any difference in colour between heart-
wood and sapwood, is mentioned first,

The grain of the timber is then described using
words such as straight, wavy or interlocked. The
texture of the timber is usually described as fine,
medium or coarse and even or unaven. These de-
scriptions may be further qualified by using such
words as very and moderately.

The anatomical features of the timbers are given
next. The size, number and distribution of vessels,
tracheids, parenchymatous tissues, rays and resin
canals (if any) are described. If these rather detailed




descriptions of anatomical features are read with care
and with reference to the photomicrograph, the infor-
mation is sufficient to allow identification of the spe-
cies.

The general descriptions are mostly the work of the
authors, who prepared them after having examined
the wood samples.

Physical properties

Information on air-dry density, shrinkage and sea-
soning are provided under the heading “ph ysical prop-
erlies”. The air-dry density at 12 per cent moisture
content (MC) is given in both metric and imperial units.
When data on density at another moisture content are
the only data available, they may be correctad to 12
per cent MC using the following example: |fthe density
oftimber Aat 18 percentMCis 1,000 kg/m?, its de nsity
at 12 per cent MC is

1,000%x1.12

=848
1.18

For the few species whose air-dry densities are not
reported in the literature, these densities were detar-
mined at the Forest Research Institute Malaysia,
using wood samples from Bhutan.

Shrinkage values from green to air-dry in the radial
and tangential directions are given if such information
was available. For many species from Bhutan, how-
ever, no such information is available, and values

must be established through experimentation (see
chapter |Il for shrinkage class limits).

The ease with which a species can be seasoned is
also mentioned, together with information on the pres-
ence of drying degrade. If other information on proper
seasoning practice for a Bhutanese species is avail-
able, it is included.

Mechanical properties

For many species from Bhutan, no detailed me-
chanical properties are available. For some species,
there ara no data on mechanical properties at all. In
such circumstances, the authors provisionally as-
signed a timber to an appropriate strength group,
which is placed in parentheses to show that data fram
another species of the same genus having similar
density have been used. The strength groups 51-57
are those given in Australian Standard SAA MP45-
1979, which is explained by Keating and Bolza [2]. The
minimum standard strength data used for classifying
timbers into strength groups are given in table 3.

Data on static bending, compression or shear are
not generally available for timbers from Bhutan. How-
ever, published data for the same species of another
provenance or for another species of the same genus
are given in parentheses.

A species whose strength properties are not known
is placed provisionally in a particular strength group
based on its density, according to Australian Standard
SAA MP45-1979 (table 4).

Table 3. Minimum standard strength classification, based on small clear specimens

Properties (MPal
Sirength  Moisiure Moditus Modutus Maximum Mawimi
group conaifion af rupfure of elasticity x 10 crughing strangth shear strength
a1 Graan 103.0 16.3 52.0 134
12%° 158.0 18.7 81.0 1B.7
52 Greean B6.0 14.2 43.0 11.0
125" 134.0 16.3 71.0 16.7
53 Green 73.0 12.4 3B.0 9.1
12%* 114.0 14.2 62.0 15.0
sS4 Graan 62.0 10.7 N0 Tef
12960 84.0 12.4 53.0 15.0
55 Green 52.0 a1 26.0 6.5
12% 78.0 10.7 48.0 1.7
S6 Green 43.0 7.8 220 55
12%° 67.0 9.1 40.0 10.3
a7 Grean 6.0 6.9 18.0 4.6
12% &57.0 79 4.0 8.1
Sourem W, C. Kealing and E. Bolza, Characlaristics, Propariies and Usss of Timbers: Soulh East Asia, Nortfem Ausiralia and the Pacific
[Melbourna, Commanweain Seiantific and Industrizl Research Organization, 1982),
+{ magapascal = 1 N/mm? = 145 |blin? = 10.2 kgffcm?.
rSeasoned valuss eslimated from corresponding green valuss.




Table 4. Assignment of a species to a
strength group on the basis of air-dry
density

Air-dry density af 12 per cant
moisiure conlent
Strangth group (kgfe’)
5mM 1200
s02 1080
sD3 960
504 840
505 730
506 620
sD7 520
s0oB 420
Durability

In countries where the natural durability of the
timbers has been tested to determine the number of
years a timber can last under established exposure
conditions, itis easy to classify the timbers into various
durability classes. Such information is not available for
Bhutanese timbers, and their durability is only occa-
sionally referred to in the literature. Under “durability”,
itis only possible to quote such observations, and until
further data are generated, the 25 species from Bhu-
tan cannot confidently be placedinto durability classes.

Treatability

The rate at which a cubic metre of a timber absorbs
preservative under standardized conditions serves as
a measure of its treatability. In countries where the
rates of preservative absorption of timbers have been
established by tests, the timbers can be readily placed
into appropriate treatability classes. No data on
treatability are available for Bhutanese timbers. The
relative ease with which a few species absorb pre-
servative has occasionally been mentioned in the
literature, and these mentions are cited on the data
sheats,

Working properties

Theworking properties of timbers from Bhutan have
not been properly assessed. In most cases, it is not
possible to say whether a timber is easy or difficult to
plane, to bore, to turn or to nail and whether the finish
of the timber thus processed is smooth or rough.
However, some information on the working properties
of certain Bhutan timbers is available in the literature,
although itis not comprehensive enough to enable the
authors to state definitively how these timbers per-
form. When relevant statements on the working prop-
erties of Bhutanese timbers have been found, they are
guoted.

Uses

Information on the suitability of each of the 25
Bhutanese timbers for various uses is genearally avail-
able. Itis assumed that they can be used more or less
in the same applications as the same species found in
other countries, where more information is available.




ll. Summary of data on Bhutanese
timbers

Detailed information on the timbers of Bhutan is given
in data sheets 1-25 (annex). The sheets have been
arranged as follows: within the two overall categories
*hardwoods” and “softwoods”, the species have been
placed in the alphabetical order of their botanical
names.

Asummary of theimportantdata has been prepared
for ease of reference and comparison (table 5). The
tableisarranged in the same order as the data sheets,
from which key information has been extracted.

In the table, a species is said to have low, medium,
upper, high/very high or exceptionally high density
depending on its density range (ka/m?) [3]:

Low 300-500
Medium 500-650
Upper 650-725
High/very high 725-1,000
Exceptionally high above 1,000

The 25 Bhutanese timbers are considered to have
large, medium or low shrinkage from green to air-dry
conditions depending on the sum of their radial and
tangential shrinkage: large, >4.5 per cent;, medium,
3.5-4.5 per cent; and small, < 3.5 per cent.

The suitability of each species in four areas of use
has also beenincludedintable 5, following the method
adopted by Hansom in classifying the market for sawn
hardwood in the United Kingdom [3]. An area of use
labelled “special’ has been added fo indicate the
suitability of the species for special uses such as

match splints, toys, drawing boards, ladder stock and
pencils. Each species is therefore placed in one of five
use classes: decorative (D); special (Sp); lighter (low/
medium density) utility (LU); heavier (upper/high den-
sity) utility (HU); and constructional (C).

For the purposes of the table, a speciesis said to be
suitable for decorative use if it has the colour, grain,
texture and ability to accept good finishes, such that it
can be used for making products like furniture and
joinery items, where the natural beauty of the wood will
be brought out. It may be used decoratively in solid
form or as sliced veneers.

A species is said to be suitable for use as a utility
timber if it possesses adequate strength; ease of
drying with limited degrade and shrinkage; and rea-
sonably good woodworking properties. A higher den-
sity timber with better mechanical properties may be
used as a heavier utility timber, whereas a timber with
low to medium density qualifies as a lighter utility
timber.

Two criteria are used to assess the suitability of a
species for structural use: good strength properties
and high natural durability. If the timber does not have
sufficient natural durability, it must be treatable with
preservative to make it last as long as structural
timbers with acceptable natural durability. A species
may also be considered suitable for structural use if it
is generally used for construction in Bhutan or other
countries that do not demand high-quality construc-
tional timber.
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Annex

Data sheets
for 25 species
of timber
from Bhutan




Data sheet 1

BHUTANESE THADE NAME
Kapasi
BOTANICAL NAME

Aceraceae
Acer campbellii, Hook. L. and Thoms.

DNSTRIBUTION

Sikkim and the eastern Himalayas, including
Bhutan, at 2,100-3,000 m,

(GENERAL DESCRIFTION

sapwood wide, white with a slight reddish
brown tinge; heartwood white, ageing to light
greyish brown or reddish brown.

Grain straight or wavy. Texture fine and even.

Growth rings distinct, delimited by sharp, nar-
row, brown lines.

Vessels small to very small and not visible to the
naked eye. Solitary or in radial rows of 2:6.

Wood parenchyma consists of terminal bands;
scanty paratracheal parenchyma cells and diffuse
strands of apotracheal parenchyma cells.

Rays not visible to the naked eye; fine, straight
and variable in width, with the wider separated
by narrower rays, 4-12 per mm. Conspicuous on
radial surface as attractive flecks.

PHYSICAL PROPERTIES

Airdry density: 595 kg/m® (37 Ib/ft?) at 12% MC.
Shrinkage*

Raclial: 2.5%

Tangential: 5.2%
Seasoning: Not refractory to scason. The best
results are by green conversion in which crack-
ing, splitting and twisting are minimal.

MECHANICAL PROPERTIES (AIR-DRY)

strength group: (5D5)*

Static bending, MPa
MOLE: (10,1 x 10%)
MOR: (108)

*Iata for Acer pseadoplatanus,

**Acer psewdoplatanus from Europe, which has similar
density (673 kg/m?). is not guite as strong as European beech.
The assignment of the Himalayan maple to this strength group
is based on this similarity to beech,

HIMALAYAN MAPLE
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Compression strength, MPa
Perpendicular to grain: (9.41)
Parallel to grain: (51.8)

Shear strength, MPa (16.2)

DuURABILITY

Moderately durable under cover.

THREATABILITY
Difficult.

WORKING PROPERTIES

Planing: good Finish: good
Turning: good Finish: good

The timber saws and machines well, In a lathe it cuts with great ease, coming off in long shavings, and it
can be classed as a fine turnery wood of the softer kind.

Llses

Suitable for planking and tea chests, turnery articles (e.g. cotton reels, toys, wooden egg cups and bread
rollers), wooden platters, decorative panelling and flooring.

EQUIVALENT WoOD

Sycamore (Acer pseudoplatanis) United Kingdom
Himalayan maple India

REFERENCES

[4]-[8].
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Data sheet 2

Brivmanese TRADE NAME
Utish (alder)

BoTANICAL NAME

Betulaceac
Alnus nepralensis Don

DisTriBuTIoN

From Sutlej eastwards to Bengal, Khasia hills,
Shan states and Kachin hills of Myanmar. Also
found in Kashmir.,

(FEMERAL DESCRIFTION

sapwood white or almost white. Heartwood
reddish white to light brownish grey.

Grain fairly straight. Texture medium and even.

Growth rings present but relatively inconspicu-
ous.

Vessels quite evenly distributed; medium sized to
small or very small; occasionally solitary, radial
rows of 2-5; tyloses wanting.

Wood parenchyma consists of both the
paratracheal and apotracheal types.

Paratracheal parenchyma restricted to occasional
cells and apotracheal parenchyma as scattered

cells in the fibres and rarely forming short tangen-

tial lines; terminal parenchyma fairly abundant.

Rays are of two types, simple and aggregate.
Simple rays not conspicuous whereas aggregate
rays plainly visible to the naked eye.

PHYSICAL PROPERTIES

Air-dry density: 595 kg/m?® (37 Ib/ft*) at 12% MC.
Shrinkage*
Radial: green to oven dry (2.1-4.0%)
green to 12% MC (1.1-3.0%)
Tangential: green to oven dry (3.6-6.5%)
green to 12% MC (2.6-5.5%)

Seasoning: Seasons fairly well and not liable to
warp but has a tendency to develop stain if care
is not taken,

*Ixata for A, formosanda.

ALDER

Radial

Tangental

g

ot o A

Cross-section (X 100
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MECHANICAL PROFERTIES (AIR-DEY)
Strength group: (SD7)*
Static bending, MPa

MOE: N.A.
MOR: (35.6)

Compression strength, MPa
Perpendicular to grain: N A,
Parallel to grain; (17.0)

Shear strength: N.A

DosasiTy
Not durable if exposed to weather but fairly so under cover,
TrEATABILITY

Tests on Formosan alder indicate that sapwood is permeable whereas heartwood is only moderately
permeable.

WORKING FROPERTIES

Easy to saw and finish by hand or on machines to a smooth, shiny surface. It is said not to hold nails well.

Usks

Suitable for tea chests, carpentry, core veneer, match boxes, panelling and building construction.

F.Q'I'IIV..\IJT.D-T WML

Nepal alder Nepal

Alder United Kingdom and India
Aulne France

Els Netherlands

Erle Germany

REFERENCES

(1], [3], [9], [10] and [11].

*Based on data from the same timber tested elsewhere, alder has no reputation for strength, being comparable o poplar in
general strength properties, although a little harder and rather more resistant in shear, It is classed here as D7 based on the
strength values of Afnus repalensts from Nepal as reported in fournal of the Timber Development Association (Indiz).
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Data sheet 3

BHLUTANESE TRADE NAME

Tarsing

BoTANICAL MAME

Lauraceae
Beilschmiedia sikkimensis King.

DISTRIBUTION

Hills of Sikkim and Bhutan, at 1,900-2,400 m.
Darjeeling forests and extending probably to
Oudh and Kumaon,

(GENERAL DESCRIFTION

Sapwoaod pinkish to yellowish and clearly differ-
ent from the heartwood, which is pinkish brown
to reddish brown or darkish brown.

Grain straight. Texture fine to medium and even.

Growth ring markings appear on plain sawn
surfaces as rather subdued, brighter lines.

Vessels moderate to large, very few, single or in
small groups.

Wood parenchyma in both apotracheal and
paratracheal types; paratracheal type as
vasicentric to aliform parenchyma; apotracheal
parenchyma as irregularly spaced terminal bands.

Rays very fine, irregularly spaced and rather
conspicuous on cidial section as small flecks.

PeysICAL PROPERTIES

Air-dry density: 560 kg/m?® (35 Ib/ft*) at 12% MC.
Shrinkage®

Racdlial: (1.8%)

Tangential: (4.1%)

Seasoning: Difficult and slow to dry, with a
definite tendency to check seriously and for case
hardening to develop., Requires care and protec-
tion from hot sun during air drying, followed by
carefully controlled kiln drying,

MECHANICAL PROPERTIES (AIR-DRY)

Strength group: (SD3)

Static bending, MPa
MOE: (9.1 x 10%)
MOR: (52.0)

“Value for Bedischmiedia koeo of density between 545 and
735 kg/m! and averaging of 655 kg/m®

TARSING

IS R
i J
L jll

.l
':.L, i

Cmss section (X Iu}
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Compression strength, MPa
Perpendicular to grain: N.A.
Parallel to grain: (26.0)

Shear strength, MPa: (6.5)

Reported to have good strength properties,

Dunasiurry

Durable under cover.

TREATABILITY

Mo data available.

WORKING PROVERTIES

Planing: good Finish: good
Turning: good Finish: N.A.
Mailing: good

Difficult to saw and has a severe blunting effect on cutting edges due to the presence of silica in the

wood. It planes, turns and moulds well and is capable of giving a good finish. It has good nailing proper-

ties. It is said to peel and slice satisfactorily for veneer.

UsEs

Suitable for building purposes, tea chests, joinery, plywood, cabinet work, carving, picture framing and

sculpture.

EQUIVALENT wWoOnR

Medang Malaysia

Kanda Africa

Tarsing Nepal

Mfimbo United Republic of Tanzania
REFERENCES

[12]-[15] and [21].
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Data sheet 4

BHUTANESE TRADE NAME
Birch

BOTANICAL MAME

Betulaceae
Betula alnoides D. Don

IHSTRIBUTION

From Ravi eastwards through United Provinces,
Nepal and Bengal to the Khasia Hills in Assam, at
900-1,500 m elevation and at 1,500-1,800 m in
the the Kailin and Shan hills of Myanmar.

GENERAL DESCRIFTION

Sapwood white or almost so, wide and generally
distinct from heartwood, which is light greyish
red to pinkish grey, ageing to light greyish brown
or grey and often with a faint purplish cast,
irregular in contour, lustrous on radial surface.

Grain straight. Texture moderately fine and even.

Growth rings distinct, delimited by fine, sharply
delineated, light line of terminal parenchyma.

Vessels medinm-sized to small and very small;
solitary and in radial rows of 2-4 (mostly 2-3) but
mostly solitary; perforation scalariform; tyloses
wanting.

Wood parenchyma indistinct to the naked eye,
diffuse; terminal parenchyma bands distinct to
the naked eye on all surfaces.

Rays fine, somewhat darker than the background,
forming a fine, inconspicuous fleck on the radial
surface.

PHYSICAL PROFERTIES

Air-dry density: 515-655 kg/m? (32-41 Ib/ft*) at
12% MC.
Shrinkage

Radial: 5.0%

Tangential: 8.0%
Seasoning: Dries easily except slight end splitting;
however, European birch tends to warp and is
prone to fungal infection.

BIRCH

24




MECHANICAL PROPERTIES

Crreen Air-dry

Strength group: (55" (SD4y
Static bending, MPa

MOE: (0.9 x 10%) (13.3 x 10%

MOR: (63.00 (1237
Compression strength, MPa

Perpendicular to grain: AL MN.A.

Parallel to grain: (26.3) (59.9)
Shear strength, MPa . {16.2)

DumapiaTy

Moderately durable under cover. However, the European birch has been classified as perishable and
susceptible to furniture beetle and pinhole borer attack; it is probably immune to lyctus infestation.
TREATARILITY

Betila verrucosa and B. pubescens have been noted to be amenable to preservative treatment.

WORKING PROPERTIES

The timber is said to be difficult to saw, but with careful handling it gives a very good finish. Furopean
birch, however, is said to work relatively easily in most hand and machine operations and it planes and
moulds to a good finish; it turns and feels well; it takes all finishes well and glues satisfactorily.

Uses

Suitable for construction, cabinets, plywood, high-class furniture and flooring.

EqQuivALENT WOOD

Birch A common name for the timber Befla spp. in the United Kingdom and many
other countries.

REFERENCES
[41, [5], [7], [11] and [16].

*since the strength of B afnoides is not known, the strength values of European birch (Befwda spp.) tested in the United
Kingdom (density at 12% MC = 673 kg/m*) has been provided here as a guide.
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Data sheet 5

BHUTANESE TRADE NAME
Katush

BOTANICAL NAME

Fagaceac
Castanopsis spp.

Dusrmsumos

From Nepal eastwards, in Bengal, Assam, the
Khasia Hills, Chittagong Hills and in upper
Myanmar; common in the ruby mines, eastern
Himalaya of Sikkim.

(GENERAL DESCRIFTION

Sapwood pale yellowish white, broad and not
distinct from heartwood, which is light greyish
yellow to light greyish brown; lustrous when
fresh.

Grain irregular and interlocked. Texture medium
to coarse and uneven.

Growth rings distinct, delineated by a darker
band of denser fibrous tissue,

Vessels few to moderately numerous; medium-
sized to large; solitary but arranged in radial or
oblique groups; perforation simple; tyloses
abundant in some species; deposits absent.

Wood parenchyma abundant mainly as
apotracheal bands.

Rays very fine and visible to the naked eye. Not
conspicuous on the radial surfaces.

PHYSICAL PROPERTIES

Air-dry density: 640-670 kg/m?® (40-42 Ib/ft*) at
12% MC.
Shrinkage

Radial: 2.3%

Tangential; 4.5%
Seasoning: The timber seasons fairly well, al-
though it is liable to end splitting if left in the log.
Surface checking is negligible. The timber sea-
sons fairly slowly without any defects, except for
some staining. In Malaysia, 25 mm boards take
five months to air dry.

CHESTNUT

Radial

Ee T4




MECHANICAL PROPERTIES (ATR-DRY )™

strength group: (SD4)
Static bending, MPa

MOE: (12.0 x 10%)
MOR: (58)

Compression strength, MPa
Perpendicular to grain: (4.94)
Parallel to grain: (31.5)

Shear strength, MPa: (8.2)

DunapiITY

Moderately durable.

TREATARILITY

Very difficult. However, in tests in India chestnut sleepers took up 160 kg/m® (10 Ib/ft* creosote) with-
out any difficulty.

WORKING PROPERTIES

Planing: easy Finish: smoaoth
Boring: easy Finish: smooth

Tests in India indicate that the timber is easy to saw and very easy to split. It requires a little care in
planing and to bring it to a good finish.
Uses

Regarded as the main construction timber in the hills of Bengal and commonly used for shingles; other
uses include cart shafts, axles, naves, poles and felloes of wheels, agriculture implements, furniture and
interior finishing.

EQUIVALENT Woon

Berangan Malaysia
Philippine chestnut Philippines
Saninten Indonesia

Kor Thailand
American chestnut North America
Sweet chestnut Europe
REFEREMCES

(5], [8], [9], [11] and [15].

*Based on the strength values of Casfanaopsis fysirix,
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Data sheet 6

BHUTANESE TRADE NAME

Toon

BoTAMICAL NAME

Meliaceae
Cedrela spp.

DHSTRIBUTION

From Rawalpindi eastwards, Kangra district, sub-
Himalayan tracks and valleys up to 1,200 m,
Bengal, Bhutan, Assam, Chittagong, Myanmar, the
valleys of Singhbum, the Santal Parganahs,
Hasaribagh, Balaghat, Bilaspur, the higher plateau
of 8. Mandla, Hoshingabad Districts in the Central
provinces, Akrani in Kandesh, Konkan and N.
Kanara, Eastern Ghats, Deccan Hills, Sandur and
Mysore, Western Ghats of Madras.

(FENERAL DESCRIPTION

Sapwood pinkish or greyish white, rather sharply
defined from the heartwood, which is light brick
red to rich reddish brown, usually with darker
streaks on radial surface,

Grain straight to wavy, Texture moderately
coarse and somewhat uneven.

Growth rings distinct, delimited by large and
more numerous earlywood.

Vessels mostly isolated; ring porous; large vessels
aligned concentrically; without tyloses; often
plugged with dark brown gum; transition to
latewood zone rather gradual; extreme latewood
zone with pores single or in radial pairs of 2-3.

Wood parenchyma vasicentric and termiinal; the
vasicentric parenchyma inconspicuous; the
terminal parenchyma distinct.

Rays fine to medium-sized; distinct to the naked
eye.

PHYSICAL PROPERTIES®

Air-dry density: 595 kg/m® (37 Ib/ft*) at 12% MC.
Shrinkage

Radial: 1.1%

Tangential: 2.7%

Seasoning: The wood seasons fairly rapidly
without any degrade, except for some slight
warping.

*Results for samples tested in Malaysia,

TOON

Cross-section (¢ 100
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MECHANICAL PROPERTIES (GREEN)"
Strength group: (873
Static bending, MPa

MOE: (6.6 x 10%)
MOR: (29)

Compression strength, MPa
Perpendicular to grain: (1.65)
Parallel to grain: (14.6)

Shear strength, MPa: (4.4)

Dunasiamy
Mot durable.

TREATADILITY

Heartwood partially treatable.

WORKING PROPERTIES
Planing: easy Finish: smooth

The timber saws and works easily; if quarter sawn, it is ornamental, taking a fine finish and polish. Tests
in Malaysia indicate that the timber is easy to resaw and cross-cut, Planing is easy and the planed surface
is smooth.

Uses

Suitable for furniture: in house construction for boarding, doors, panels, frames, windows, foot boards
and roofs; tea chests, louvre blinds, cigar boxes, ceilings, boats, masts, oars, toys, carving and musical

instruments,

EQumvaLlenT woon

Limpaga, sutian Malaysia

Toon India

Kalantas Philippines

Yom-hom Thailand

Thiakado Myanmar

Cedar Usually qualified by the country of origin, e.g. Central American,
Honduran or Spanish cedar

REFERENCES

[6], [8], [10] and [14]-[18].

*Results for the species Cedrela sirend tested in Malaysia in the green condition,
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Data sheet 7

BHUTANESE TRADE NAME
Lal chandan

BoTANICAL NAME

Daphniphyllaceae
Daphniphylitm spp.

DisTrimuTion

Himalayas, from Shimla eastwards, in valleys
along streams at 1,200-1,800 m, rising to 3,000 m
in Sikkim; Khasia Hills.

(GENERAL DESCRIFTION

Sapwood white; heartwood grevish brown with
occasional streaks of bright crimson.

Grain straight. Texture fine and even.
Growth rings indistinct,

Vessels very small or moderately small; angular;
very numerous; solitary; scalariform perforation
present but difficult to discern with a hand lens.

Wood parenchyma not visible to the naked eye
or with a hand lens.

Rays extremely fine or very fine; very numerous,
causing a shining satiny silver grain on radial
section.

PHYSICAL PROPERTIES
Air-dry density: 570 kg/m? (35 Ib/ft*) at 12% MC.
Shrinkage
Radial: N.A.
Tangential: N.A.
seasoning: Splits lightly during drying.

MECHANICAL PROPERTIES (AIR-DRY)
Strength group: (SD7)
Static bending, MPa

MOE: N.A.
MOR: N.A.

Compression strength, MPa
Perpendicular to grain: N A.
Parallel to grain: N.A.

Shear strength, MPa: N.A.

LAL CHANDAN

Cross-section (X 107
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DurARITY

Mo data available.
TREATABILITY

Mo data available.

WORKING PROFERTIES

No data available.

Usgs

Suitable for veneer and as poles and rafters in native houses.

EqumvALENT wooD

Lal chandan Nepal

REFERENCES
[12] and [19].
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Data sheet 8

BHUTANESE TRADE NAME
Bhadrasi

BaTANICAL NAME

Elaeocarpaceae
Elaeocarpus varunua Ham.

IDisTRIBUTION

In the sub-Himalayan tract from Nepal eastwards
up to 1,200 m and also in Bhutan, Assam and
Chittagong,

GENERAL DESCRIFTION

Sapwaood white to grevish white; heartwood
yellowish to greyish brown, often with an olive
tinge; lustrous, light to medium heavy, moder-
ately hard to hard.

Grain straight, wavy, curly or interlocked. Tex-
ture fine and even.

Growth rings well defined to indistinct.

Vessels fine with majority in radial arrangement
and rarely solitary; moderately few to moderately
numerous; perforation simple; tyloses sparse;
deposit absent.

Wood parenchyma sparse; visible with a hand
lens as faint terminal bands at infrequent inter
vals.

Rays fine and of two distinet sizes; the wider
separated by several fine rays; the wider rays are
of medium-size and visible to the naked eye.

PHYSICAL PROPERTIES

Air-dry density: 450-795 kg/m* (25-49 Ib/ft*) at
12% MC.
shrinkage

Radial: N.A,

Tangential: N.A.

Seasoning: Generally not a refractory timber 1o
season, although it is somewhat liable to develop
fine, straight, deep end splits and honeycombed
at the end in some cases; it is liable to bad
discolouration and stain. The logs should be
converted green to prevent unnecessary deterio-
ration.

BHADRASI

Radial
..‘\l : - . 1 I
-1 :'.I‘.I.:
v i el
Tangential

Cross-section (% 10)
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MECHANICAL PROPERTIES

Green Air-dry

Strength group: (56 (SD7*
Static bending, MPa

MOE: (9.1 % 10% (10.3 x 10%

MOR: 4mn (7))
Compression strength, MPa

Perpendicular to grain: N.A N.A

Parallel to grain; (24.7) (34.1)
Shear strength, MPa: (6.8) 7.2
DURABILITY

Not durable in exposed situation but fairly so under cover.

TREATADILITY

Difficult.

WORKING PROPERTIES

Planing: easy Finish: moderately smooth
Boring: casy Finish: moderately smooth
Turning: easy Finish: moderately smooth
Nailing: good

Malaysian Elaeocarpus is easy to resaw and cross-cut. Planing is easy and the planed surface is moder-
ately smooth. Nailing property is rated as good, However, tests in India on other specics of Elaeocarpus
indicate that the timber is easy to moderately difficult to saw but works both by hand and on a machine
to a good finish and takes a good polish.

Usks

Suitable for many general carpentry purposes and, to a limited extent, for boarding, wood boxes and
dugout canoes. It has also been tested for matchboxes and splints and found to be fairly suitable.

The timber is listed under use class LU but there are other Elaeocarpus spp. with higher density quali-
fied for use class HU.

EQUIVALENT WOOD

Sengkurat Malaysia

Jenitri Indonesia

Mun Thailand

Rudrak India

Quandong Papua New Guinea, Solomon Islands, Australia
REFERENCES

[6], [18], [21] and [24].

*The strength values are those of E sphaerfcus tested in Malaysia.
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Data sheet 9

BHUTANESE TRADE NAME
Pipli
BoTanicAL mamE

Hamamelidaceae
Exbucklandia populnea R, W. Brown
(Syn. Bucklandia populnea R. Br.)

DisTRIBUTION

Eastern Himalayas, in Bhuran and the Darjeeling
and Kurseong divisions, the Khasia Hills of Assam
and the Martaban Hills of lower Myanmar. Also
occurs in the Naga Hills at elevations of 1,000.
2,500 m in Malaya, Sumatra and Java,

(FENERAL DESCRIFTION

sapwood not distinct from heartwood. Wood
light reddish brown to brown or greyish brown;
dull to somewhat lustrous especially on the radial
surface; with smooth feel, without characteristic
odour or taste,

Grain shallowly interlocked. Texture very fine
and even.

Growth rings wanting or scarcely distinct; when
present, delimited by a narrow, poorly defined
band of denser fibrous tissues containing smaller
vessels.

Vessels very small; indistinct to the naked eye;
very numerous (50 per mm?); solitary: sometimes
in pairs; evenly distributed; tyloses fairly abun-
dant.

Wood parenchyma consists of both paratracheal
and apotracheal types. Paratracheal type as scanty
parenchyma surrounding the vessels whereas the
apotracheal type as sparse, diffuse strands.

Rays fine and not visible to the naked eye.

PHYSICAL PROPERTIES

Air-dry density: 640 kg/m® (40 Ib/ft®) at 12% MC.
Shrinkage

Radial: N.A,

Tangential: N.A.
Seasoning: Not a really refractory timber to
season, though liable to end splitting if left in the
log. It should be converted green and should not
season too rapidly as long, fine, wavy cracks are
liable to develap.

PIiPL]

Radial

Tangential
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MECHAMICAL PROPERTIES (AIR-DIRY)
Strength group: (5DG)*
Static bending, MPa

MOE: (9.5 x 10%)

MOR: (70.7)
Compression strength, MPa

Perpendicular to grain: N.A.
Parallel to grain: (39.2)

Shear strength: N.A.
DugasiLmy

Very durable under cover and fairly durable in exposed conditions.
TREATABILITY
Mo data available.

WORKING PROPERTIES

The timber is casy to saw and plane. On a lathe it turns up easily and finishes to an exceptionally smooth
surface, taking a good polish. It also turns and peels well.

Uses

Suitable for planking, beams and rafters, door and window framing, general carpentry works, heavy
packing cases, furniture and cabinet-making, gun butts and second-grade general utility plywood.

EQuivALENT WOOD

Pipli, dingdah, singliang India
Gerok Malaysia
Pipli Nepal
REFERENCES

[6], [12], [15], [21] and [22].

*The timber is modemtely strong and elastic and moderately hard, It has been tested airdried in India; results indicate that itis
29 and 32 %, respectively, below Myanmar teak in transverse strength and in compression parallel to grain,
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BHUTAN WALNUT

Data sheet 10

BHUTANESE TRADE NAME
Olkhar (walnur)

BoOTANICAL NAME

Juglandaceae
Juglans regia Linn.

DistriguTioN

In the Himalayas at elevations of 900-1,300 m,
from Afghanistan to Bhutan and in the hills of
northern Myanmar. It is also extensively culti-
vated. The same species is found in Iran and
cultivated in Europe.

(GENERAL DESCRIFTION

Sapwood wide and greyish white in colour and
clearly defined from the heartwood, which is
greyish brown with few or no markings or with
darker streaks, The wood is variable in intensity
of colour and markings, but beautiful mottled
wood can be obtained by selection.

Tangential

Grain generally straight. Texture medium and
even,

Growth rings generally distinct and delimited by
bands of parenchyma,

Vessels moderately large in the early wood and
progressively decreasing in size across the
growth ring to medium and small size in the late
wood; majority solitary, others in radial groups of
2.5 (mostly 2 or 3) and some in a radially aligned
cluster; perforation simple; tyloses fairly abun-
dant; deposits absent.

Wood parenchyma consists of apotracheal and
paratracheal types; apotracheal types extend
across several rays whereas paratracheal types are
relatively sparse and form a narrow uniseriate
sheath around the pores; terminal parenchyma
form more or less continuous, uniseriate lines
terminating the growth rings,

Rays medium fine to fine, appearing as fine, light
brown lines with a hand lens.

PHYSICAL PROPERTIES s
Air-dry density: 530 kg/m? (33 Ib/ft) at 12% MC.* Cross-section (% 107

*It has been reported that similar species of walnut grown
elsewhere (Europe and Asia Minor) are generally heavier, e.g.
European walnut welghs 640 kg/m?.
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Shrinkage
Radial: 3%
Tangential: 5.5%

Seasoning: Dries well though rather slowly; tendency for honeycombing in thick boards. Medium move-
ment.

MECHANICAL PROPERTIES (AIR-DRY, 15 %5)

Strength group: (SD7)
Static bending, MPa

MOE: (7.0 x 10%)
MOR: (62.0)

Compression strength, MPa

Perpendicular to grain: N A,
Parallel to grain: (35.7)

Shear strength: NUA.
Durasiry

Moderately durable.

TREATABILITY

Other species of fuglans are reported to be very low in permeability.

WORKING PROPERTIES

It is reported to saw easily and finishes to a smooth surface and takes a high polish. It peels well on a
rotary veneer cutter, finishing to a smooth, lustrous surface after the logs have been pretreated with
heated water.

Usks
Suitable for furniture, gun and rifle stocks, carving, panelling, decorative veneer and interior finishing.

EQuivALENT WooD

European walnut Europe

Walnut Usually is named after the country of origin, e.g. Japanese or American walnut.
Thitcha Myanmar

REFERENCES

[1], [5], [10], [11] and [14].
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Data sheet 11

BHUTANESE TRADE MAME
Pahale

BoTaMical mamMe

Lauraceae
Litsea spp.

DisTrisUTioN

From Rawalpindi Division in the Punjab to the
east of Bengal, sub-Himalayan tracts and adjacent
plains, including Bhutan, throughout the dry
forests of India in the central provinces, Chota
Nagpur, Konkan, N, Kanara forests, South India
and Myanmar,

GENERAL DESCRIPTION

Sapwood not distinct from heartwood, which is
yellowish grey or olive grey to olive brown or
greyish brown, generally with darker lines trace-
able to seasonal increments; lustrous when first
exposed but becoming dull with age; fairly
smooth feel and no characteristic odour or taste.

Grain fairly straight or somewhat wavy in the
radial plane. Texture medium and quite even.

Growth rings distinct and relatively conspicuous.

Vessels medium small or very small; not visible to
the naked eye, open or occasionally plugged with
tyloses; arranged in radial rows of 2-6 (mostly
2-3); rarely solitary or in clusters; perforation
simple; reddish or yellowish brown deposits
sometimes present.

Wood parenchyma is paratracheal, relatively
sparse in forming a narrow, ragged, 1-2 seriate
sheath around the vessels; slightly aliform.

Rays scarcely visible with the naked eye; medium
to fine.

PHYSICAL PROPERTIES

Air-dry density: 690 kg/m® (43 Ib/ft) at 12% MC.
Shrinkage

Radial: 1.2%

Tangential: 2.7%
Seasoning: Reputed to dry without degrade and
with very low shrinkage. The timber is likely to
stain during seasoning. Litsea of Malaysia is found
to shrink 1.2% and 2.7% in the radial and tangen-
tial positions respectively.

BHUTAN MEDANG
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MEcCHA MICAL PROPERTIES (GREEN]
Strength group: (S6)*
Static bending, MPa

MOE: (7900)
MOR: (51)

Compression strength, MPa

Perpendicular to grain: (2.46)
Parallel to grain: (25.2)

Shear strength, MPa: (6.2)

IIURABILITY

Variable with species, for example L. sebifera of India is rated as durable and to a certain extent immune
to insect attack. However, the Litsea of Malaysia has been found to be not durable under exposcd
conditions,

TREATABILITY
The heartwood is difficult to treat, while the sapwood absorbs preservatives readily.

WORKING PROPERTIES

Planing: easy Finish: smooth
Boring: easy Finish: smooth
Turning: easy Finish: smooth

Mailing: excellent

The timber is easy to saw and takes a good polish. Darkens on exposure.

Usks
Suitable for house-building, panelling, furniture, oars, agricultural implements and cabinet work etce.

EQU]"\".-\LF_NT WoOD

Medang Malaysia
Boi loi Viet Nam
Batikuling Philippines
Ondon Myanmar
Bollywood Australia
RererEnces

[8], [14] and [15].

Based on mechanical tests carried out in Malaysia on the Malaysian species of Litsea.
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Data sheet 12

BHUTANESE THADE NAME

Kawla

BoTanicaL NAME

Lauraccae
Meackilus edulis

DisTRIBUTION

Forests around Bhutan.

(GENERAL DESCRIFTION

Pale red and pinkish brown with occasional
darker streaks.

Grain straight to shallowly interlocked. Texture
fine and even.

Growth rings present but indistinet, delimited by
narrow zones of denser fibrous tissue.

Vessels small to very small, solitary and in radial
rows of 2-4 (mostly 2-3) or more.

Wood parenchyma paratracheal, relatively abun-
dant forming a thin sheath around the vessel and
occasionally extending laterally uniting adjacent
vessels.

Rays visible to the naked eye.

PHYSICAL PROPERTIES

Air-dry density: 740 kg/m? (46 1b/1t¥) at 12% MC.
Shrinkage

Radial: N A,

Tangential: N.A.

Seasoning: Expected to season well. The
Machilus of Japan and Taiwan Province of China
have been reported to season well except that
the timber tends to warp. Some species of
Machilus are also liable to blue stain and insect
attack during seasoning.

MECHANICAL PROPERTIES { GREEN)
Strength group: (55-S6)*
Static bending

MOE: N.A.
MOR: N.A

*Other species of Madhilins from Taiwan Province and
Japan were tested and could generally be classified under
strenpth proup 55 or 56 depending on the species.

KAWLA

e T D i
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Compression strength

Perpendicular to grain: N.A.
Parallel to grain: N.A.

Shear strength: N.A.

DURABILITY

Other species of Machilus have been found to be durable under cover or moderately durable in exposed
conditions.

TREATABILITY

Mo data available.

WORKING PROPERTIES

No data available. However, other species of Machilus have been found to be easy to saw and to work
well to a fine finish,

LlsEs

Suitable for building construction, tea chests, furniture, internal fittings, flooring, ceiling boards, boats,

packing cases, veneer and plywood.

EguivaLeNT woob

Machilus Taiwan Province, Japan and India
Kulilisiau Philippines

Seiknanggi Myanmar

Pau hoi China

REFERENCES

(3], [8], [9], [11] and [15].
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Data sheet 13

DBHUTANESE TRADE NAME

Phamphal

BOTANICAL NAME

Lauraceae
Machilus gammieana King

IisTRIDUTION

Sikkim and the forests around Darjeeling and
Bhutan,

(GENERAL DESCRIFTION

Pale vellowish or roseate grey when fresh and
ageing to light grey or pinkish grey, Towards the
centre of the tree, the wood is pale red and
pinkish brown with occasional darker streaks.

Grain straight, Texture fine and even.

Growth rings distinct but inconspicuous, delim-
ited by a narrow zone of denser fibrous tissue.

Vessels small to very small or extremely small,
solitary and in radial rows of 2-4 (mostly 2-3);
scalariform perforation plates present.

Wood parenchyma abundant and paratracheal,
arranged in rows and often interrupted by rays
and occasionally by fibres.

Rays not visible to the naked cye. Conspicuous
on radial surface as fine, close silvery flecks.

PHYSICAL PROPERTIES

Air-dry density: 560 kg/m?* (35 Ib/ft*) at 12% MC.
Shrinkage

Radial; N.A.

Tangential: N.A.
Seasoning: Seasons well with little defect,

MECHANICAL PROPERTIES (GREEN)
Strength group: (55-56)*
Static bending

MOE: N.A.
MOR: N.A.

*Testz on other species of Machilus from Taiwan Province
and Japan indicate that the timber can generally be classified
uncler strength group 55 or 56 depending on the species.

PHAMPHAL

: Crusectiﬂn (o 10)
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Compression strength

Perpendicular to grain: N.A.
Parallel to grain: N.A.

Shear strength: N.A.

DurAHILETY

Very durable under cover. Other species of Machilus have been reported to be only moderately durable

in exposed positions.

TREATABILITY

Mo data available.

WORKING PROPERTIES

Easy to saw and works well to a fine finish.

Uses

Suitable for building construction, tea chests, furniture, internal fittings, flooring, ceiling boards, boats,

packing cases and veneer and plywood.

EQII["-’ALENT wWoon

Machilus Taiwan Province, Japan and India
Kulilisiau Philippines

Seiknanggi Myanmar

Pau hoi China

RuptrEnCes

[3], [8], [9], [11] and [15].
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Data sheet 14

BHUTANESE TRAIE NAME
Tite champ

BOTANICAL MAME

Magnoliaceae
Alcimandra cathcartii Hk. £. & Th.

DisrrisumoN

Sikkim Himalayas and Bhutan at 1,500-2,100 m,
Khasia and Naga hills of Assam,

(FENERAL DESCRIFPTION

Sapwood white to grevish white and heartwood
yellowish olive green to olive brown or pale
brown.

Grain straight. Texture fine 1o medium and even.

Growth rings distinct, delimited by concentric
bands of soft tissue.

Vessels small to moderately large; evenly distrib-
uted; few to very numerous (7-72 per mm?®);
solitary or in radial multiples of 2-3; round or
oval; scalariform perforation plates usually visible
on the radial surface; occasionally filled with
tyloses and whitish deposits.

Wood parenchyma in narrow concentric bands
delimiting growth rings and forming false growth
marks,

Rays fine, fairly closely spaced, evenly distrib-
uted.

PHYSICAL PROPERTIES

Air-dry density: 655 kg/m? (41 Ib/ft*) at 12% MC.
Shrinkage

Radial: N.A.

Tangential: N.A.

Seasoning: Can be seasoned without difficulty or
degrade if handled properly. The logs should be
converted green and then stacked in plank and
scantling form in a sheltered, well-ventilated
shed. The timber can be kiln-dried well except
there may be some slight discolouration, It is
liable to crack if not handled properly.

TITE CHAMP

Radsal

Tangential
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MECHANICAL PROPERTIES (ATR-DRY)
Strength group: (SD5)
Static bending

MOE: N.A.
MOR: N.A.

Compression strength
Perpendicular to grain: N.A.
Parallel to grain: N.A.

Shear strength: N.A.

DurapILITY

Timbers lasted not more than five years in the open.
TREATABILITY

Heartwood refractory to treatment.

WORKING PROPERTIES

Planing: Good Finish: smooth

The timber is easy to saw, works well with tools and finishes to a smooth, glossy surface that stains and

polishes well. It peels easily and economically.

LsEs

Excellent for light furniture and plywood and suitable for all indoor works. Locally used for construc-

tional purposes and for planking. The finer textured samples are suitable for the manufacture of turnery

articles,

EQuUIvALENT WooD

Chempaka Malaysia
Champ India
Kala champ, titi champ MNepal
BEFERENCES

[3], [8], [9], [11], [15], [17], [20] and [21].

*[ts strength propertics are expected to be similar to other Michelfa spp. and since this timber has higher density, it can be
placed in strength group 5025,
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Data sheet 15

BHUTANESE TRADE NAME

Aule Champ
BOTANICAL NAME

Magnoliaceae
Michelia champeaca Linn.

[MSTRIBUTION

From Nepal eastwards, including Bhutan up to
900 m, Assam, Chittagong Hill tracts, southern
Mvanmar and on west coast from Kanara south-
wards.

GENERAL DESCRIFTION

Sapwood white and heartwood light yellowish
brown to olive brown; somewhat lustrous: no
characteristic odour or taste; light and soft.

Grain straight. Texture medium and even,

Growth rings distinct, delimited by light lines of
terminal parenchyma.

Vessels quite evenly distributed and less abun-
dant in the outer portion of the ring; small to very
small; solitary and in radial groups of 2-4; tyloses
sparse.

Wood parenchyma consists of both paratracheal
and apotracheal types; very sparse and difficult to
distinguish from the fibres in the transverse
section.

Rays fine to moderately broad and just visible to
the naked eye. Conspicuous on the radial surface
as flecks.

PHYSICAL PROPERTIES

Air-dry density: 500-545 kg/m® (31-34 1b/ft*) at
12% MC.
Shrinkage

Radial: 3.2%

Tangential: 5.2%

Seasoning: If properly handled, the timber can be
dried with little difficulty.

MECHANICAL PROPERTIES {AIR-DRY)
Strength group: (SDG)
Static bending, MPa

MOE: (9.6 x 10%)
MOR: (64)

AULE CHAMP
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Compression strength, MPa
Perpendicular to grain: (6.7)
Parallel to grain: (44)

Shear strength, MPa: (7.9)

Dunrasimy

Durable under cover. Liable, however, to attack by fungus and termites.

TREATABILITY

Heartwood difficult to treat.

WORKING PROPERTIES

The timber is straight-grained, easy to saw and works to a smooth surface, taking a good polish. 1t is not

suitable for turnery work. It has been tried for plywood and has proved suitable, although not decora-
tive.

Uses

Suitable for posts, boards, scantlings, general joinery work, light furniture, boat-building, bentwood ribs,

dugout canoes, carriage-building, veneer and plywood.

EQuUIvALENT Woon

Chempaka Malaysia
Champa Thailand
Champ, champak India
Sandit Philippines
REFERENCES

(3], [8], [2], [11], [15], [17] and [20].
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Data sheet 16

BHUTANESE TRADE NAME

Rani champ

BoTANICAL NAME

Magnoliaceac
Michelia excelsa, Blume ex wall,

DisTRIBUTION

Eastern Himalayas, mc:lud:ng Bhutan up to 1,800-
2,400 m and scattered in the Khasia hills and
upper Darjeeling forests.

(TENERAL DESCRIPTION

Sapwood white or greyvish white; heartwood
greenish yellow to olive brown.

Grain straight. Texture medium and even.

Growth rings distinct; delimited by lines of
terminal parenchyma,

Vessels are quite evenly distributed, very small
and less abundant in the outer portion of the
ring, solitary and in single or double rows of 2-4;
scalariform perforation plates; tyloses scanty.

Wood parenchyma is in terminal bands;
paratracheal and apotracheal types are very
sparse and difficult to distinguish from the fibres
in the transverse section.

Rays are fine and not distinct to the naked eve.
Conspicuous on the radial surface as flecks.

PHYSICAL PROPERTIES
Air-dry density: 560-590 kg/m? (32-35 Ib/ft) at
12% MC,
Shrinkage

Radial: 3.9%

Tangential: 7.6%
Seasoning: The timber seasons well with few
cracks. A Michelia species tested in Malaysia
gives shrinkage values of 1.2% and 1.4% radially
and tangentially, respectively. The timber seasons

fairly slowly without any serious degrades except
some insect attacks.

MECHANICAL PROPERTIES {AIR-DRY)
Strength group: (SD5)*

*Based on tests in India,

RANI CHAMP
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Static bending, MPa
MOE: (11.4 x 10%)
MOR: (79

Compression strength, MPa

Perpendicular to grain: (5.2)
Parallel to grain: (41)

Shear strength, MPa: (5.6)

Durannary

Durable under cover. However, the chempaka of Malaysia is reputed to be only moderately durable.

THREATABILITY

Mo data available.

WORKING PROPERTIES

The timber is casy to saw and works to a smooth, glossy surface. Tt polishes well.

Uses
Suitable for door and window frames, furniture, ceiling boards, rafters, tea chests.

EQLIWM_F_NT WooD

Chempaka Malaysia
Champ, champak India
Sandit Philippines
Champa Thailand
Bara champ, champ, safed champ,

seti champ, seto champ MNepal
REFEREMCES

[3], 18], [9], [11], [15], [17] and [20].
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Data sheet 17

BHUTANESE TRADE NAME

Lek chilauni

BoTANICAL NAME

Nyssaceae
Nyssa javanica (BL) Wang
(Syn. N. sessiliflora Hook, f. et Th.)

INSTRIBUTION

Eastern Himalayas in Sikkim and Bhutan, at over
1,500 m; in Assam, especially in the Cachar Hill
tracts; Khasia Hills and in some of the hills of
Myanmar, at clevations over 1,200 m.

GENERAL DESCRIFTION

Sapwood pale yellow-white when first exposed,
ageing to light yellow-brown, greyish brown or
light brown; heartwood not distinet; surface
somewhat lustrous,

Grain straight or shallowly interlocked. Texture
moderately fine and even,

Growth rings distinct, delimited by darker-
coloured fibres.

Vessels moderately numerous to numerous, small
to very small; majority solitary and in radial
groups of 2-5 (mostly 2) and rarelv in clusters:
perforation scalariform and difficult to discern
with a lens.

Wood parenchyma moderately abundant but
indistinct even with a lens; consisting of diffusc
parenchyma but sometimes forming short tangen-
tial layers; paratracheal parenchyma consisting of
a few cells surrounding the vessels.

Rays consisting of two types moderately fine in
their broadest part; barely to just visible to the

naked eve on end and tangential surfaces, con-
spicuous on radial surface,

PirvsICAL PROPERTIES

Airdry density: 625 kg/m? (39 Ib/ft) at 12% MC.
Shrinkage

Radial: N.A.

Tangential: N.A.
Seasoning: Not a difficult timber to season but
somewhat liable to stain. Sawn stock should
therefore be open-stacked in a wellventilated
situation.

NYSSA

Tangential

Cross-section O 10)
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MECHANICAL PROPERTIES [AIR DRY)
Strength group: (5D6)*
Static bending

MOE: N.A.

MOR: N.A.
Compression strength

Perpendicular to grain; N.A.
Parallel to grain: N.A.

D URABILITY

Durable under cover but liable to attack from insects. The specimen in the Kepong Wood Collection has
been rather heavily attacked by powder post beetles, dry wood termites and slightly discoloured by a sap
stain fungus. The American tupelo is not resistant to decay and should be treated with preservative when
used in an exposed situation,

THEATABILIY

Mo data available.

WORKING PROPERTIES

It has been described as a verv easy wood to saw and works to a bright, smooth surface; it peels well.
The American tupelo is said to work well with all tools and is an excellent timber for mouldings, as a
perfect finish is readily obtained, The timber stains well and takes paint and enamel better than most
timbers,

Uses

Commonly used for building and tea chests in the eastern Himalayas. Suitable for backing boards of
cupboards, bottoms and sides of drawers, small tables and similar purposes, Similar timber in North
America has been used for boxes and crates, built-in fitments, shelves, interior joincry, furniture, dock
fooring, wagon and bridge planking, plywood, barrels, cigar boxes, toys etc.

EquivaLENT woOD

MNyssa MNorth America and Asia
Tupelo North America

Black gum North America
REFERENCES

[1], [10], [11] and [23].

“Ihe timber has not been tested for strength. However, it is said to be moderately hard and strong. The tapelo (Nyssa spp.) of
North America has been found to be of moderate strength and has similar strength properties to Canary whitewood (Liriodendron
tedipferae L), Based on its density, the timber is provisionally placed in strength group SDaG,
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Data sheet 18

BHUTANESE TRADE NAME
Arupatey
BotanicaL NAME

Rosaceae
Prastees nefralensis Hook, £

[DISTRIBUTION

From Kumaon to Bhutan at 1,800-3,000 m eleva-
tion and in the Khasi Hills at 1,200-1,800 m
elevation; also in the hills of upper Myanmar. It is
often cultivated for its fruit.

GENERAL DESCRIFTION

Sapwood white to pale pinkish white; heartwood
pale red to deep red, reddish or greyish brown or
brown.

Grain straight or wavy. Texture fine to medium
coarse and even.

Growth rings distinct, usually demarcated by
slightly larger tangentially aligned early wood
vessels and denser latewood fibres,

Vessels small to very small, mostly solitary and in
radial rows of 2-6 or more; simple perforation;
gum-like deposit present.

Wood parenchyma sparse and not readily visible
even with a lens.

Rays of two distinct sizes; larger rays distinct to
the naked eye and wider than the pores,

PHYSICAL PROPERTIES

Air-dry density: 544-720 kg/m? (34-45 Ib/ft®) at
12% MC (av. 630 kg/m®).
Shrinkage

Radial: (3.5%)
Tangential: (6.5%)

Seasoning: Seasons fairly readily but with a pro-
nounced tendency to warp; medium movement.

MECHAMICAL PROPERTIES {AIR-DRY)
Strength group: (SDG)*

*Other species of Prunus, like European cherry (P. aviumy,
have been described as a tough timber, being as tough as ash
in the unseasoned state but some 30% less tough than the
timber when seasoned; otherwise less strong than European
beech. Based on its density, the timber is provisionally placed
in strength group SDG.

CHERRY

Cross-section (X 100 I
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Static bending

MOE: N.A.
MOR: N.A.

Compression strength

Perpendicular to grain: N.AL
Parallel to grain: N AL

Shear strength: NA,

DuURABILITY

It has been reported to be durable. However, European cherry (P avdiem) has been reported to be
moderately durable and almost immune from powder post beetle attack but liable to attack by the
commeoen furniture beetle,

TREATARILITY

Mo data available,

WORKING PROPERTIES

No information available; however, tests carried out on other species of Prarues in India indicate that
when green it can be sawn easily, but when seasoned, less easily. It works to a good finish with a fine
lustre.

Usks

Suitable for walking sticks, ornamental items, furniture, handles of sickles, rafters, turnery for toys, and
the manufacture of small articles like rulers and small tabletops, It is placed in use class LU, but there are
other species that have higher density and are qualified to be placed in use class HU.

EQUIVALENT woOD

Nepalese cherry, arupate, likh-aru Nepal
Cherry A well-known name for the genus Prunus
REFERENCES

[4], [5], [10], [11], [21] and [22].
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Data sheet 19

BHUTANESE TRADE NAME
Oak

BoTasical maME

Fagaceae
Quercus spp.

DISTRIBUTION

From Afghanistan to Bhutan in the inner
Himalayas, between 915 and 3,600 m elevation.

(FENERAL DESCRIPTION

Sapwood not differentiated from the heartwood,
heartwood ranging from vellowish grey or grey
to light pinkish brown or reddish brown; becom-
ing appreciably darker with age.

Grain straight, interlocked, irregular or wavy.
Texture medium fine and uneven,

Growth rings usually indistinct,

Vessels very large to mediume-sized, small or very
small; solitary and irregularly distributed in radial
and oblique rows or in flame-like clusters; perfo-
ration simple; tyloses present. Wood parenchyma
predominantly apotracheal, occurring in fine
lines between rays.

Rays of two distinct sizes, extremely broad and
very fine; the former very few, widely spaced and
prominent to the eye on all three surfaces,
producing silver figure on the radial surface.

PHYSICAL PROPERTIES

Air-dry density: 805 kg/m? (54 Ib/fit®) at 12% MC.
Shrinkage

Radial: 1.9%

Tangential; 4.2%

Seasoning: Tests on Indian Quercies indicate that
the timber is refractory to season. Sawn material
is liable to collapse if seasoned too fast. Some
species, if left in the log, can split so severely as
to cause complete rejection. It has been sug-
gested that to minimize the drying defects, the
logs should be converted green and the sawn
materials close-piled and well protected from the
sun and hot winds. The close piling of the sawn
materials is to retard seasoning during the initial
and most difficult period.

OAK
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MECHANICAL PROPERTIES

Green Afr-dlry

Strength group: 1) sD2Zy
Static bending, MPa

MOE: (16.3 x 109 (18.1 x 10%)

MOR: (101) 120
Compression strength, MPa

Perpendicular to grain: (9. 72) (11.92)

Parallel to grain: (49.1) (62.3)
Shear strength, MPa: (13.1) (16.2)
DukaBILITY

Maderately durable to durable depending on the species.

THEATABILITY

Mo data available.

WORKING PROPERTIES

Planing: easy Finish: smooth
Boring: easy Finish: moderately smooth
Turning: difficult Finish: rough

Mailing: poor

Tests carried out in Malaysia indicate that the timber is easy to saw when green but slightly difficulr to
work when dried. The planed surface produced is smooth but the quality of finish when turned is rough.
Mailability is poor. Various Indian Quercues have been evaluated for their working properties and in most
cases the timber has been found to be difficult to saw, especially when well seasoned. The timber,
however, can be finished to a smooth surface if correctly worked.

[ses

An important building timber used for beams, door and window frames, shingles, agriculture imple-
ments, tool handles, flooring and furniture manufacture,

EquivALENT Woon

Mempening Malaysia
Oak Americas, Europe, Asia
RereRENCES

[4], [8], [11], [17], [18] and [22].

*Tudging from the oak specimens provided by the Bhutanese authorities, Bhutanese oak is definitely harder and heavier than
European oak (Querces spp.) and red oak (Qrueercs refara). 1t is probably closer to the Malaysian mempening (Lithocarfes and
Cueercus spp.y and Indian oak (Qrercus spp.). The above strength values are based on test results of Quercus argentala (aiedry
density 930 kg/m*ytested in Malaysia.
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Static bending, MPa

MOE: (10.3 x 10% (12.0%10%

MOR: (85 (60}
Compression strength, MPa

Perpendicular to grain: (5.45) (2.93)

Parallel to grain: 46.3) (32.%)
Shear strength, MPa: (12.3) (8.0)

Duramrry

Durable under cover. However, fungus can get into the timber rapidly if it is not stored under cover.
Similar species tested in Malaysia indicate that it is not durable when exposed to weather.

TREATABILITY

Heartwood difficult to treat.

WORKING PROPERTIES

Planing: slightly difficult Finish: smooth
Boring: slightly difficult Finish: smooth
Turning; N.A. Finish: N.A.

Mailing: excellent

In India, the timber saws and works easily to a smooth surface. Tt takes a fair polish, although it absorbs
the polishing solution rather readily. Tt is, however, likely to cause irritation to wood workers due to the
presence of sharp crystalline needles from the bark, Tests in Malaysia indicate that the timber is fairly
easy to resaw and cross-cut and is easy to slightly difficult to plane. The finish, however, is smooth.

Llses

Suitable for construction, ploughshares, planking, scantling, joinery work, handles for tools such as
hand-saws, plywood manufacture, wooden pallets, door and window [rames.

EoumvALENT woo

Samak Malaysia
Puspa Indonesia
Mang-tarn Thailand
Chilauni India
ReFerences

[9], [11], [15], [16] and [18].
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Data sheet 21

BHUTANESE TRADE NAME

Kharane

Baramical same

Symplocaceae
Spmmifilocus spp.

DisTrInuTioN

Warmer parts of Asia, Australia and America but
absent from Africa, There are more than 35
specics of mostly shrubs and a few trees found in
Bhutan, eastern Himalayas, mainly in Assam. and
in the Western Ghats and adjoining hills except
for one species, which extends to the western
Himalayas.

(GENERAL DESCRIFTION

sapwood and heartwood not differentiated.
Wood white when fresh, turning uniform pale
vellow or pale yellowish brown or reddish grey
on ageing,

Grain straight or interlocked, Texture fine and
even,

Growth rings indistinct, often faintly demarcated
due to denser bands of latewood fibres.

Vessels very small to moderately small; numerous
or very numerous; solitary and in radial pairs, but
mostly solitary; scalariform perforation plates
present,

Wood parenchyma moderately abundant, in
narrow apotracheal layers from ray to ray.

Rays of two distinct sizes; medium-sized rays
distinct to the naked eye on end and tangential
surfaces and fine rays visible only with a lens on
end and tangential surfaces; rays not prominent
on radial surface,

PHYSICAL PROPERTIES
Air-dry density: 512-784 kg/m? (32-49 1h/ft?) at
12% MC.
Shrinkage

Radial: N.A.

Tangential: N A,
seasoning: Seasons slowly without serious de-
grade.

KHARANE

Radial

Tangential
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MECHAMICAL PROPERTIES CAIR-DRY)
Strength group: (SD7-5D5)*
Static bending

MOE: N.A.

MOR: N.A.

Compression strength
Perpendicular to grain: NA.
Parallel to grain: N.A.

Shear strength: N.A.

Duraniery

Mo data available.
TREATABILITY

Mo data available.

WORKING PROFERTIES

Timber saws fairly easily, giving a fibrous and rough surface when rip-sawing. Lasy to work in machine
and hand operations. Little tendency to split in nailing,

Lises

It is one of the approved timbers for match splints. Similar timber is reported to be sold in Bhutan under

the name “white horn” and is used by some firms in the Punjab for making compressed shuttle blocks,

EQUJ‘\'.-\[ENT WO

Lodh, podipari India
Kharani, chamlani Nepal
REFERENCES

(3], [21] and [23].

*Based on its density, the timber is provisionally placed in strength group SD7-515.
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MECHANICAL PROPERTIES

Green Airdry

Strength group: (55 (s
Static bending, MPa

MO (7.9 % 10% (9.9 % 10%

MOR: (53 ©2)
Compression strength, MPa

Perpendicular to grain:  (24.3) (46.7)

Parallel to grain: (0.9 (12.2)
Shear strength, MPa; (12.3) (8.0
DuRABILITY

Reported to be durable. However, other species of Larix-like European and Japanese larch have been
reported to be only moderately durable,

TrEsTABILITY

Another species of larch (Larix deciduea) has been reported to offer very high resistance to the penetra-
tion of preservatives, even under pressure. Sapwood has also been reported to be fairly difficult to
impregnate,

WORKING PROPERTIES

Tests on Larix decidua in the United Kingdom indicate that the timber is sometimes a little difficult to
convert, owing to its resinous nature and its tendency to bend on the saw. When dried, larch saws and
machines fairly rapidly and to a good finish. It has good nailing properties.

Uses

It is suitable for use in the construction of farm buildings, gates and fences. In other building construc-
tion, larch is used mainly for exterior work such as cladding, gates and sills. It has also been a traditional
timber for boat building and is used for loors of motor lorries and for vats in the chemical industry. A
large volume of larch is used in the form of poles.

EQUIvALENT Woonh

Japanese larch (Red larch) Japan

REFERENCES
[1], [7], [10], [21] and [24]-[28].

‘Mo data for L priffithiiana are available, However, the species L decidia, tested in the United Kingdom, is used as a guide
since its density is very close to that of L geiffitiiliana.
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Data sheet 23

BHUTANESE TRADE NAME

Spruce

Boranical NAME

Pinaceae
Picea spinulosa

s TrmuTIoN

Widely distributed in the cooler and temperate
regions of the northern hemisphere. Found from
Afghanistan eastwards at elevations of 1,800-
3,000 m. It is also found in the inner valleys of
Sikkim and Bhutan.

(FENERAL DESCRIFTION

No distinction between sapwood and heartwood
except in large trees, where the core wood and
the butt may be dull red; the timber is white
when first exposed, turning greyish brown with
age; without characteristic odour or taste,

Grain straight. Texture medium fine and even.

Growth rings distinct, delineated by a somewhat
darker band of denser summer wood.

Tracheids medium fine and arranged in definite
radial rows; spring wood tracheids variable in
size in the transverse section, squarish to some-
what hexagonal or occasionally rectangular;
transition from spring wood to summer wood
gradual.

Parenchyma absent.
Rays not distinct with the naked eye.

Resin canals present, longitudinal and transverse,
with thick-walled epithelium; longitudinal canals
very irregular in their distribution and confined
mainly to the middle and outer portion of the
ring; solitary or occasionally two or more; trans-
verse canals are smaller then the longitudinal
canals, solitary and are found inside the ray.

PHYSICAL PROFERTIES
Air-dry density: 464 kg/m? (29 Ib/ft%) at 12% MC.
Shrinkage

Radial: 4.3%

Tangential: 7.4%

Seasoning: The timber seasons well and does not
warp or twist to any extent; however, long and

SPRUCE

Cross-section (x 10}
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fine splits may develop if exposed to direct sunlight, Tt is advisable to convert the logs as soon as possi-
ble after felling to prevent fungi infestation and decay.

MECITANICAL PROPERTIES (AlR-DRY)
strength group: (SDG)Y*
static bending, MPa

MOE: (10.8 x 10%)
MOR: (68.5)

Compression strength, MPa

Perpendicular to grain: (6.1)
Parallel to grain: (40.4)

Shear strength: NLAL

DugamLry

MNon-durable,

TREATABILITY

Difficult to treat with preservative,

WORKING PROPERTIES

It has been reported that spruce is easy to saw and machine; in this respect, it is very similar to European

spruce. However, some difficulties may be encountered in the presence of numerous large knots. Tt

takes varnish well but darkens considerably on exposure.

LUses

Suitable in house-building as planks, ceiling and Noor and for packing cases, tea chests and water

troughs, Tt is said to be suitable for matchboxes but unsuitable for match splines.

EQL‘I\-’.-'I.LE.\'I' WOOD

Himalayan spruce India

Spruce A popular name for the timber Pioea

Reperences

(9], [11], [14] and [17].

*Bascd on the strength values of Picea morinda in India,
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Data sheet 24

BHUTAMESE TRADE NAME

Blue pine

BOTANICAL NAME

Pinaceae
Pirus wallichicana
[Syn. Pinus excelsa (wall) A. B. Jack]

DS TRIBUTION

From Afghanistan to Sikkim and Bhutan, at 1,800-
3,800 m, but usually above 2,400 m, sometimes
in pure stands, sometimes in association with
deodar and other species.

GENERAL DESCRIFTION

Sapwood whitish and heartwood light pinkish
red to light red and fairly lustrous,

Grain fairly straight. Texture medium fine,

Growth rings distinet, formed by darker bands of
dense summer wood.

Tracheids medium fine and arranged in definite
radial rows; spring wood tracheids squarish to
rectangular or somewhat hexagonal in the trans
verse section, without intercellular spaces;
transition from the spring wood to summer wood
gradual.

Parenchyma absent,
Rays not distinct with naked eve.

Resin canals present; irregularly distributed and
conlined for the most part to the middle and
outer portion of the ring; solitary or rarely two,
contiguous in the tangential plane,

PUYSICAL PROPERTIES

Air-dry density: 515 kg/m? (32 Ib/ft?) at 12% MC.
Shrinkage

Radial: N.A.

Tangential; N.A.

Seasoning: The timber seasons well and consider-
ably better than other Indian pines. It has been
reported that it is easy to kiln-dry and that boards
with moisture content of 25% could be dried in
six days to 7%, with no degrade whatsoever. It
shows little tendency to warp or twist, nor does
it shrink appreciably.

BLUE PINE

Radial

Tanguntia]

Cross-section (x 10)
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MECHANICAL PROPERTIES (AIR-DRY)
Strength group: (SD7)*
Static bending, MPa
MOE: (6.8 x 10%)
MOR: (17
Compression strength, MPa
Perpendicular to grain: N.A.
Parallel to grain: (36)
Shear strength, MPa: (8.0)

DuramiLmy

MNon-durable.

TREATABILITY

Can casily be treated with preservative by pressure impregnation.

WORKING PROPERTIES

Turning: good Finish: good

It has been reported that the timber is one of the easiest timbers to saw, machine and bring to a good
finish, particularly if free of knots. The timber turns very cleanly and can be machine-finished to a good
surface across the grain.

Uses

Suitable for construction, joinery, flooring, decking for boats and, when selected, for drawing boards.

EQUIVALENT WOOD

Blue pine, kail India

REFERENCES
[11], [14], [17] and [28].

*The strengeh value is based on the test results of P eveefsa from India, which is a synonym o the Bhuanese £ wallichiana.

65



Data sheet 25

BHUTANESE TRADE NAME
Hemlock

BOTANICAL NAME

Pinaceae

Tsupa brunoniana Carr.

(Svn. Tsuga dumosa (D, Don) Eichly
DisTrinuTION

Central and eastern Himalayas from Kumaon o
Bhutan at 2,500-3,200 m.

(GENERAL DESCRIPTION

Light-coloured wood with a pinkish tinge, soft
and light in weight.

Grain generally straight. Texture medium fine
and even.

Growth rings distinct,

Tracheids fine and difficult to see, even with a
hand lens; transition from early wood to late
wood gradual.

Parenchyma absent,
Rays fine and not distinct with naked eve. Resin
ducts scanty.

PHYSICAL PROPERTIES

Air-dry density: 464 kg/m?® (29 Ib/ft*) at 12% MC.

Shrinkage
Radial: 1.1%
Tangential: 2.7%
Seasoning:; Seasons well with care.

MECHANICAL PROPERTIES (AIR-DRY)

strength group: (SD7)*
Static bending

MOE: N.A.

MOR: N.A.
Compression strength

Perpendicular to grain: N.A.
Parallel to grain: N. A,

Shear strength: N.A,

*Based on its density, the timber is provisionally placecd in
strength group 507,

HEMLOCK

Tangencial

Cmss—scctiun{x 1) B
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DugamiLrmy

Moderately durable,
THEATARILITY
Mo data available.

WORKING PROPERTIES

Easy to work and finishes smoothly.

Usks

Suitable for all kinds of tool handles, construction work, beams, rafters, agriculture implements, wheel
works, turnery. Also used for shingles of roofs.

EQUIVALENT WooD

Indian hemlock spruce India : ] :

Hemlock A popular name for the timber Tsuga in many countries

REFERENCES

[9], [12] and [21].
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