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& aley ¥ < X% [ . .
Liaan bR NLIusawn@ulal (The strengthening tissue)
s o v e v I @ o 6 Yo W o [ =1 @
wasvnurhnianaudwsaihmanliasiunssoalalulitiouds
v . o2 A vea & v o A o ~
loun wood fiber @anunfAaiiavadldiuies IWiuasianszan 389
a v = ar o’:: 1 = v B’&/d
POUVNAN VNEWNAN NAMNUUNIBINIITaaAILANIN DNt Twiuasii
| o o 1 v g a o wa @ tZ
doudAnynlusunsldlsslanininaaiuauastiansuius el
a & v I a % 1
Taanss wazdlsslomilanlundaesnisnsaigauldlinglduiuasis
o a @ ° a ¥ =
igzaneenaziflulsslamilunisanwunatalunulaydae)
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IARMVINUTNALALA1MS (The storage tissue)

adTvinue i iuenmsluldiideuds 18un Wood parenchyma was
ray parenchyma cell Lﬂnﬂﬁmﬁmﬁﬁﬂiﬂﬂmﬂumiﬂq@ﬁlﬁﬂu@ﬁ'wmn
wmsedanensinuiudnenesig g Adeglunisawunldlivansuuy
Anenu

A9 o LansTnauedtmantuly Softwood warly Hardwood
(Dinwoodie, 1981)

Cells Softwood Hardwood Function Wall thickness

Parenchyma + + Storage

: Support
Tracheids —+ + Condiction
Fibres + Support
Vessels + Conduction

(pores)
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fuvavld (Wood section)

dy vV d’( T a I = ar v v
Lu’ﬂi&lﬂi‘xﬂ BAUARINMNPTANTUARNN 7 ﬂﬁiﬂﬂm@ﬂHMZIﬂNﬂ?%‘i‘ﬂ @\‘11111

= v v o ! o a o | '
@qmmgmmﬂ‘ugﬂi‘w ANBUE NITITENAN LarAIULTENaUTIaEaa
a v ' = ' o v a
FUAFNY ] ATUAN 7 TUuLNaaniu e AU A
®. PUARTINN (cross section 798 transverse section)
v o  a . .
ANUTAN (radial section)

o. AUANAE (tangential section)

F o = v oA A oy vd

AIUAALING AB Fuadnstlatsresgs Hesn lduuluiuen
o o v @ v = =~ o o a ¢ a 0%
Auunuenaesasu iusudaiaonaAglunisnsaangatiatiald
1AEWIUTENBTTNATNINNINATUAL 7]

o o oA v Ao o v <

ANUSAN AB ATUNFIATINIAARTNLUITDIAULTE

o o o oA v Ay o v ks o v

MURNHE AD Munnalsraniudusdendldmaiuounuuesa iy

PNUNINGR —
(cross section)

AURNA
(tangential section)

a v 0% = o £
NIAN @ ﬂﬂu“ﬂ'ﬂ\‘illll (Lﬂj‘ﬂ\?ﬂﬂﬂ, IQ&CZ(E')
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sapwood _ heartwood

radial
section

tangential
section

MA@ Lansaneniesuredls tazuruldiuningma



SJEI maagaaigadainlal

<
_le?:___ _HA HARDWOODS IDENTIFICATION

Fi

E)

ﬁﬂwmwﬂ?’ﬂumimmﬁmﬁﬁﬁﬂlﬁ
(List of macroscopic features for
- Hardwood Identification)

(Names)

anmaznaly (Non-anatomical features)

.

le1.

3

a a2 v &R

dunuiialyd (Geographic distribution)
Fuasunulyl (Heartwood color)

' = = = ! 4 .
ANNLANANUBIANTENLAZRLAULL (Differences between
hardwood and sapwood color)

UMIIN (Weight)
na (Odor)
74 (Taste)
ANNWINT (Luster)

= tﬂy A4
AAVENUaviaenvadL el (Texture)
deutalsl (Grain)

o o & v oo .
ansurlaseaseaaialy (Anatomical features)

©O0.
©6).
ola.
oen.
0C.
e&.
@o.
®c.

29aTLAUle (Growth rings)

AL (Vessels) VECRIH (Pores)
NNTNTLANLURINDS (Porosity)
NN7i3eNARURINes (Vessel arrangement)
ngxaaINes (Vessel grouping)
PAANNIAYBINES (Pores size)
UIULBINDST

a a ' . 5
mwag‘l,uwm (Inclusions in pores)



0.
®6c.
lmo.

loler.
laven.

n&.
o,
e,
.
e

ane.
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WILTIANN (Axial Parenchyma)

wgaRd LU liRAAN®S (Apotracheal axial parenchyma)
WA TRaNeS (Paratracheal axial parenchyma)
WLTIANLLLUDY (Banded parenchyma)

igel (Rays)

2UNAANNNI19BEULITE (Ray width)
mafeudisurnnueustduaznas

ANNLANFANUUN AL DTS (Rays of two distinct sizes)
MUIUVBUAULTE] (Rays per millimeter)

AnwUzLILIIN (Aggregate rays)

ﬁﬂﬂmzLiﬁLﬂu%uj (Rays storied) ek ?quﬂ (Ripple mark)
Aaiiuegludusd

. Inladalulsl (ncluded phloem)

NBILUINUTAA (Intercellular canals)

%
—d
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Vet aenldEantd aunnnsnazudenldEansulaniiie i
1 YV o v s v v
11 T ANNIANNAUAN THWAINIANAULAS
wivnamssludenldGunlidmiunsdlivienuazliulsgazGen
P | =Y v a £ < |
IfludaiRen winanataldvans < atialuanald Genus) Hu iy
£ v a £ . o & £
e M Fenldluanaldens Oipterocarpus spp.) Tutialdianann
ANLTEN9UT 819Uea BnaLae Lusu
% @ A 1 2 = I A K%
e Balay) Whdemsmeedlsanlsamenads vidannannlsl
pulnaFand Thsane ieawsnads ([HuieGanldluans Shorea ot
Tunguldileuiveslszimanade Galsznauanldluanativansatn

WU Shorea foxworthyi, S. maxwelliana, S. guiso, S. glauca vusu

dszinnaasdald
= a A a B a
o. TAANWULNRINTRTIALTUNAINNDINU (Vernacular names)
@ A A ¥ v | v  a = | < A
WiudaFanmulivireldluwraziesdu viaumazilssing T97a
Faniadninaainuatsnasyinliduaulunisaasaisananilidnla
ladmsanu wu 18980 Tectona grandis L. TutlsywmalnefideFanaunia
¥  a P~ v a ' = a A A a
Vieahu inuiele (ped @eodlue) the (newizes nyauy?) T8 (nzwies
wideagew) Ude (nevtes uldesaen) el (nzwTeds uwidesaan)
&n (N9, go1eientd) ldunel (newres nuwanes) usu

la. TWANNTAN (Trade names)
WudanldGanlaluamsunisaaualanald araudatasls
o ANBOUTANNNNTTDUNE AD
a [ ¥  a A A ) ¥ & v a
.o AANITANIUNDIDY AaTadldiaenlalunsaarisluiadnu
= a v a ar ] YV o v v | v
wragimalnatAsaiy wwu 1ldn Tdene liuea s
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o % A A & ¥ v o o A @ v
o.la Fan1sANEINA Aedanitizenliddmivdendliiazdila
maanuialan i Teak ldi3anlaidn, Oak. ldiFanldana Quercus spp.
Wusu
= o . = A a s
a. TANHNHAIEMAST (Botanical name) UUILDITRINYIANRAT
. . PR B = N = v
(Scientific name) 184NG TeTaUATANNITOTEYANALATTIATDINTHBEN
1 =) Iﬂl = :: aa = Eﬂl = v o
WHUEY warardeiainsn N1IAaziEnITdsudednguardanivun

o

NfpLats mu ICBN (International Code of Botanical Nomenclature)

WANNSTUATFAENIN5I T8 UTaINEAIEAS (Scientific name)

s a o .
AN UYULUUAILAU Tectona grandis L
= = = v v .
vrawsuLuLInduls  Tectona randi L.
ana AsTYTin HENT
genus specific epithet  author

Tectona AWSN A® TBANA (genus) TUAWARHANEIALLIML Folew
A A ¥ vay v = I A Aa o v = o a
wraTARULANLA anaazUaniaNguNINNANHUIEAANIARIAUNINTIGA

grandis ATia@d Ae ANTTYTHR (specific epithet) TWFUAREENHS
AALAN AeunTeTalduls HetnanauarANTTYTHANITINAUANNNEDY
TRANLANGRT VBINTIU Tectona grandis NHN1BIDE RUEN

L. A¥iana Ao AN8IAURITaNT (author name) Tailuuinanaues
o e L A A a A o =~ £ v v o o | @
unnoneraninasangsiatiiduauusn@avaunuaaaanssia iy
AARTY DNENININAEANEaANNYUANRANIA 1T Roxb. HBN1AINTLFN
Aa Roxburgh, Wiliam (1751-1815) ustn@ewinanaauiacliaeiin b
Pierre 1334 Taifix Ae Pierre, Jean Baptiste Louis (1833-1905)
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NAU Crateva magna (Lour.) DC.

v
Y o

° a = =
ana ANTSLTUR WANT® @ﬁl\?“ﬁ@‘lvf}l

val & o

v 1 3 ad v o A A o &
FUNNYY HT0KR 2 10 Teusniieglutaudy Ae (Lour) [uRnide
] l&’ [~] 1 v = ] a
Aoifluauusn sexn DC. lEnsageunuazidon Aaadadlaninis
dsutlalaanisdnnguialva lnadne ana (genus) Iusuftansse Ay
a . | a va aved < &
%1in (species) IinAaulAnLazl A ALATaNTATIUTNIUIAAL

NEAA Sindora siamensis Teijsm. & Mig.
o a v A v A
ana ANTEUTUR WPNTD WENTA

v
o

v ' v ave A ! i o = = @ o
FIUHNSALLR Eﬂm“ﬁ’a 2 NIUTINNU (& MZENIAN LL@:;’) Lﬂ]ﬂuLﬂqumﬁ\i

819U Dipterocarpus alatus Roxb. ex G. Don
o a v o v o
ANA ANTEUTUR WPNTD WENTB

= @ ¥ o <A v v m o &
ex NNy Roxb. Lﬂupﬂmﬂmim“ﬁ@mumﬁu{b LLWVLNW?UW]NGH‘NW@U
A o '3 & A A o Myaa o !
Wﬂqﬁumi’ﬂuLﬂmmﬂqTM\Tﬁ@W“ﬁLL@gﬂQVLNVLﬂmWNW@QGLuQ'Wi@qﬁ‘ wF G. Don
2 o = = 1 LA A Aa
Lﬂuz\!llq'wqﬁ‘qﬂﬂgl,ﬂﬂmLWNIM’NNH?MLL@Q?’]El\?’]usluqqi@qﬁ‘LW@WWNW

| o o va a ivdd a v A o & o
@?;I’NLU"LW]’NH’]‘;‘ LL@::F;IWNSLMLHEISWLLHQEN“TJ@LmJ E\Jﬁ]\‘ﬁj@ﬂ]ﬂuLﬂqumﬁ\q

DTﬂer Crateva  adansonii DC. subsp. trifoliate (Roxb.) Jacobs
ana mszyTin  EReTe

= . 8 Aaa A oK ' o
subsp. MHNEDY subspecies WHNTEN 1 NgNTIWANATLEANTY
' o | ~ S @ A a My = 6 v I
wasllalunnnenagsaduntsfinludla 94 subsp. trifoliate Wnu subsp.
Aeuiufans trifoliate Nagnas subsp. aziiufaien
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A Viburnum  sambucinum Blume var. tomentosum  Hallier f.

° A ve A ' vo A |
ana GRERATS AANEITEY AEREISTEY

var. M8 variety ngxtszainisluiaianuudidawnnsien
AUALAN WALINARINGTINTIR wAlddnwanazaauatialudls var.
Weuumanse tomentosum azilusaLay

Wuuwmaluaziden  Davalia  solida (Forst.) Sw. cv. Plumosa
ana AsTyTin  HAsTe

cv. €aNNANAIN cultivated variety anaie IWUNAT Tl LA A
A A g o sd a o o o s o I a
aintidunugiiinainnisAniuglasayee Wy lududesndnims

= Y o = ] e = 1% o
cv. MEURNIELRNIATI Plumosa Lﬂuﬂ@w‘ﬂ@%u@\i cV. VIEUMIEIRNIF T

L& @Wﬁ’]“ﬂléu Lagerstroemia sp.
ana

= = a l;l 1l 1 =Y s il v
sp. MaNele Nrriaiinauanawslainsuais dmsoaaaulals sp.
Wil uRama

yualauinwAsE  Schefflera spp.

I e A S o o A Aoy | a v
Spp. ﬂ@q')ﬂ\iwcﬂﬁqﬂu uﬁﬂNquﬂj ﬁummﬂ\ﬂNVﬁquqLﬂuﬁuﬁﬂuﬁuqq

a

spp. Wauiumanga

-
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AU NUNNLAN

= tZ = vy a4 A v oa v

aavedldl lnsanizdansiviedeniaiu axnsogliainienans
dsznaunisvdnld luidinne wilsdemiuldvien Tdudsgd wikde
6 o o a ¢ & = a ¥ o v o & A v A tZ
mivalsshng vivaienaisau AunnFennuld Avhuiesewmsoantinld

a o | v o = v a t%
PANTLANAITAINANIATLITNNILERT Waldlsenatlunismsoaaiialy
(NANUIN A)

A A a t% A & A A A v ¥ o

nmenevatateTiald ArazssyTenudeTadanisfin wiaNiy
A a s 1% ~ v a ¥ A o
FaanemanslsznavldsasanainalmiannudnlannTany
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Snwozinl
(Non-anatomical features)

wanae dnwosiiald 9 aedlsl deldiRaaiudneuslasaaialsl
dlumssuunadaedls Taun
ﬁuﬁ%‘ﬁmbl,ﬁ (Geographic distribution)
@ (Color)
vmin (Weight)
nau (Odor)
74 (Taste)
ANNUINT (Luster)

B 9

a zﬂy k4
ANTENLATLa e AaRale (Texture)

a2 v R A3

dewilalyd Grain)

fiurfinlii (Geographic distribution)

= v PRPRREYS 3 A oA | a v v A 2l
weie Neandldauvsedegniusssnas suldunaianieuns
' 1% ¥ P | v @
ﬂqmmmmwﬂmLfawqﬂum\mmmmuu wu TuRa (Shorea obtusa)
wilutlszmalne ana Axwmn wain Baewn wiagldnululssmannaide
a A v & o A1 Y nyo tZ a PP v
Aulafiids fAeusnazinaslavinldainunialds ARTeN17A19IUNLAN
(Belau) 11aelutlsewmAlneaslisaFandelusin anads vl
v s Y e [~ o
JadmLeanuilulszan
1 ql Vv 1 o o
BFIRNNITINIIUBNAIN N8l lARNLeNa1T [ WilIAeTUT e
DunWHARUAT (Certificate of Origin: CO) LenansnsidvasAanIng
lumAunsteasuilivazaestvieludnnie lusu
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Tasnualsluansousi 164-188 il

IAWA Committee (1989) léuvsdunniinaasliiulauly

v

Geographical distribution

164.

167.
168.

171.

175.

178.

181.

Europe and temperate Asia (Brazier and Franklin region 74)

165. Europe, excluding Mediterranean

166. Mediterranean including Northern Africa and Middle East

Temperate Asia (China), Japan, USSR

Central South Asia (Brazier and Franklin region 75)

169. India, Pakistan, Sri Lanka

170. Burma

Southeast Asia and the Pacific (Brazier and Franklin region 76)

172. Thailand, Laos, Vietham, Cambodia (Indochina)

173. Indomalesia; Indonesia, Philippines, Malaysia, Brunei,
Papua New Guinea and Solomon Islands

174. Pacific Islands (Including New Caledonia, Samoa,
Hawaii, and Fiji)

Australia and New Zealand (Brazier and Franklin region 77)

176. Australia

177. New Zealand

Tropical mainland Africa and adjacent islands (Brazier and

Franklin region 78)

179. Tropical Africa

180. Madagascar & Mauritius, Réunion & Comores

Southern Africa (south of the tropic of Capricorn) (Brazier and

Franklin region 79)
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182. North America, north of Mexico (Brazier and Franklin region 80)

183. Neotropics and temperate Brazil (Brazier and Franklin region 81)

184.
185.
186.
187.

Mexico and Central America
Caribbean
Tropical South America

Southern Brazil

188. Temperate South America including Argentina, Chile, Uruguay,

and S. Paraguay (Brazier and Franklin region 82)

2NN & uananisiLlautuniinedlsl (AWA Committee, 1989)
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& (Color)

= o a l;/ vV 1 o =g
Mansieaneuresdilely wie & Antoe Ae
0. Aveunulyd (Heartwood)
1 a l;/ = 1 v
ANMNLANANIIBENTZALar LNl

0. @uaunuldl (Heartwood)
mngfedveaiielfdouuniulsl Tnadondlunlfihanldnuialy
Hunruld soiilunnsnsaasiald@udulsdtaiudnwusnieildlunig
uunafinvadddly dnsnzaeduiuliinudiuliven 1 uddd sl
0.0 AuNANAYIelNUFLUANE (Brown or shades of brown)
LI NIZDWNNA 819 NEANLNS
olo FUAITELNUALAY (Red or shades of red) LTw §nilviey wszs)
LAY NEBUAY YUUA
@.n ALVABINTBLINUALMABY (Yellow or shades of yellow)
KW NEVNA TUU TULTASN
o.€ RVNIVTANT (White or Gray) u fulila nomon AN
NITUN ADIAA
o.& @1 (Black) Wy winweNzinde wiuldnszun wnuld
nzanath
o5 AN (Purple) 1w Uszady, Purple Heart
0.0 AAN (Orange) vt #Ng
@

@.& @Y (Green)
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1 = ﬂg’ = . v
. AMNWANANNARIANTENLAzALNULE
= i a = tZ a A val
nrsfanaFauiisussndns@unulduazd@nsenldndangly
& o< ' ad v o = a Ao a tZ
waldlpenaldanuanaeuesdinule o anwouzAa ansennudunuls
WANANNWALENNTARYE LasAnsevnuLiulduANANI NI el N auNTa
TnaLAeany
= lﬂy = 1 v 1 ar 1 s 1 YV o
oo ansivazdunuladuanfraiuatneinan wu 1960 wad
Wegd Tetu Usen wevin wzaAlas vgane yuuia usu
a & A N v o v £ o A
oo @nseiwiauvselnaAsanudwniuly desinasidasniny
= = = = = = 1 1 Y | Qy
funavsednviedvaeseeu - wu LHwie snamne men 30 aunwg

Uadine aedads nosou sy Iundiu wa tusiu

MW b uansaneuzaaldinlun Gluta usitata (Wall.) Ding Hou)
NAaminelass wanaanTTNaINIUIs Lazaunulddung
FIWANANNAUBENITALAL
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i (Weight)

wanafluArAnnosRnizaaslal (Specific gravity) utinilu e ngu

=D

2N
®. ANNONANNIZAN (Basic specific gravity low, < 0.40)
. ANNDMNANANZLNUNANY (Basic specific gravity medium, 0.40-0.75)
an. ﬂqud"NG‘hLW’];’QQ (Basic specific gravity high, > 0.75)

TOYAANIAN

wnuinaasld uanastiFnanannvizeand (Physical properties)
2ty dnilnresldaiunsouenlaaedsn Ae ANUUNLLY (Density)
WATANNTNAUINNY (Specific gravity) waztvinvedldarinnuduiiug
IneAumAxTuedld tnsnzlassainaeaieldasignguy

& & v . =~ o o i =

AN@Ululald (moisture content) WeldgnsinlAuviautlsgy
uan llazAes 9 1@aanaauTaumiat lunadaannay liasdoungy
(free water) Aevnfingludevaasviadasinseninmaaiaglsznin
90 wlafiiud linew IenNmNgNLAYRZLETY (hygroscopic moisture)
Aavegluniugaasiell qalivamingn urddunduegifin Sanan
AR (fiber saturation point) AaaINtu AAfALAEANNTURD Y
anFau aunanazladaudniusiuanaduluainia Fananle dTunm
PONTUANAA (equilibrium moisture content) snxUnFAaldatluainia

v = & vl & | L | (=] & v

lfaziinnnduiane azlildfiannduduaudvielidaonmduassies
aulidasmaufiguuniguiu 100 esrsadas (WA uazane, 2517)

ANNUUILUY (Density) naneie aaavedldienulalTuimnsg
fndaanilu nfusegnuianmuRinns vienlaniuAegnuiAfiumg
G & 1 3
virelaunragnuIANYA

A2IND99UNNE (Specific gravity) MaNEDe BRTIAIUIRIANN
MUILUUTRITREY ABANNLUULBIAITHIATFIUNGUNYANINUA
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arsunrgudinailuinnguu) g danvuiuiugeqn Ae 3.99
AATAITEHR WAZANNIANzaaatalianaanaanHlaan Whihmin
v =1 % 1% K o T Ao - e a %
avLmIaialadnissr s ntnuasun NNl NATvinAuUF N Rl
\WHBaUWILAY (351, 2533)
WasanAANriwiuredlfazilasundadllnnF i oao Ny

o H o Y v | i ' o
GIJ@QVLN ﬂﬂiufﬂﬂuﬁﬁuﬂi;\l'ﬁ\m@ﬂLﬂumm’mmﬂ’]m’]:ﬁ

AN5197 o LAAIFRDENITTA e e LU TINANNAIAINNANALINN

A LN dszinniuin ANNANANLNE

WiuNZING® ANDWNANNITE 1.17
Tafu ANNENANNIZG 1.03
YUUIA AINDINAUNITEGA 0.98
e AINNRINANNITEN 0.95
7N AINDNAUNITE 0.94
WA ANDWNANNITE 0.90
N AINDNAUNITEN 0.82
AZLALUNDS ANNONANNIZUIUNAN 0.71
£ ANNONANIZUUNANY 0.62
£19N9 ANNONANNIZUIUNAN 0.62
an ANNONANNIZLNUNANY 0.57
NUYT ANANAUNTLIUNAN 0.55
LA ANNONANNIZUIUNAN 0.52
ABIARS ANNOIANIZHN 0.39
AuLile ATNTAANFN 0.36
AN ANNTAIRNNZFN 0.35

Audaung AINOIANNIZAN 0.28
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nau (Odor)

wa & v o a o =1 o =
AsantRaealeldineaiy nau uazsa eaelssmil avtiudin

P a Y oa & | = = a 2l A a
nnzidusssumfvedldoiatiu g namAadunauviesafiinannans
naglunnuld dounfuvidasaiiinainnisnseyinaesonisniauen L
@ A a & o = a o v % |
Wing wueiEe fan arlinanata nisveaaunianiusa madhiniladn

'
a

Uaaanensgldursainaziaisiilusunsals ateuaddnaldning
as v 1 1 v Y o o (=1 v
daian laun dezg nmils meys nelafsiu vinda usiu

AMANTAATUTA IHunenfiaasfisanivanielddfuenanene
i IfAsn Welidedfuaslirana vieuneAufuendisaeans o
DG

daaq79¢39 nenaaavlnenisdnsa Adguuladnldlalaniunns
anuthenflasiuileliviasistesiuuasaniau uaziielduiemin
fonadlusunmels wu 1nlun pesvanidsanmeaetlngdsnnsds

Qmauﬁﬁl,ﬁimﬁumfi’ wnuaniaadlaARITIANIINAFALAIE
N5TN twszanatinaunsela

ANEUIN (Luster)

= wa =4 va A o ¥ | v
wrneiepuaNRreutaldNiNuiuNsasiiauLay a71azAaudng
A ' v a p= £y a0 e =1
gnlun1sNazuanIldalalain 176 auUaILAIANINNY NATLNTIE
[~ v s s s (=1 s 1 (=1 s v 1
Wunslddssamansianiwaznisdansilunan wiaiu o ansoe Tawn
o. Ui (Lustrous)
la. #1u (Dull
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ANUNENUNE L ByRYDOLUBL (Texture)

NNETUUIAUDITARL LB LT LA A NANNANANINIUNATRAUTAR
lﬁy v v v = o
ald Tuldwanlundne (Hardwood) f0L812U1ALAEAIUIULBILIALTA

& ar = lﬂy v ] v
waziseiilunaniunisdssanamnnanenuazidsnaaaialsl daululdnan
Softwood TUDABMUIATBINTIAALTUNAN W9 o ANELE ATl

0. Waldueny (Coarse texture)

. Walfvenuliunana (Medium texture)

Ly = .
o. wieldazidun (fine texture)

Huuiioldl (Grain)

winafafiannenisGesalaadiusantesaadluileld wiafy
o ALY Ga5

®. Léﬂum\‘i (Straight grain)

[GN Léﬂuﬁm (Spiral grain)

. Lﬁyﬂu@u (Interlocked grain)

&’ = 3 lﬂy G s ar o Vv

VREUASY VNN 1aaTa9L L LT ENAUUI U LN W RIa 1

= a = & v o o o v

AU Ve wasialaFeeAaidaaunlilannunuaimu
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VREUAN VN0 madved el aesadaauulilannunuaad
AP UNINIUILATNT e aALRULL
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Straight-grain Spiral-grain Reversing spiral
orientation orientation grain

(Iinterlocked grain)

NN o wansaneuasuls (N Haygreen, 1989)

a9 ANMNANHUENHIUNININN AT 1A UL T ULN AN IS A 8 UAN
% ° a tZ & v = vy a v
nldsznavlunisnsaasuunatald aniald Gennladeyangnsies
1% | 0% % 1% [% o | v a ~ °
dnan azdaelignroaldtszndnnailunsAumsinedagsds ietnn
=1 =) s 1 o a a Y ar 1
wWiauiisuwssfiuduneuazanaulalunisssymtisualdinetng
a o A D2 o o ° = Al vy A Ao o
w@nanginanundnaadly 1wy lumnunisineasunlivisanFaniu
P9ld91 Tudinnie w9 uNATIUNaRTIRAaLANBLNILA L ATIANNTTA
a v | | A s | v @ = A %%
neeyld wifildonaglifidsedont atnalaaafivauiunamisnaedldoe
o =4 @ o v O a vy
wardnantaziluansurlaraaiauadldnlilunisnsoaaiia lamas
'S s ¥ v ' v v aa o i
WALALAUA LazmadtnladnlaTaaiaradldasiananaansnienlglunig
navaaiialdlls gaanniAnuan @ 71 IAWA Committee (1989) lazausanly
@ Aa ° A v o ¥ 1% s
wazithitanldlunisnssaduunatiall LneanefiaIgaNNABIanIsAL
Mawenage uansuzneddivressdulunmeaaay
o v A ' | A = o ¥ vl
anenurlaraasanaznananallid Wuanwmuelazeaialdimung
[J ar (=3 vy 3 3 YVar [ o v
dusunirasanaziulasaLausaud wazlsanynniwanielsznanls

=~ o o o A = ° 1% °
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' Snwuzlnsuadvusuiials
(Anatomical features)

= a' ' a o a A c & vl
NHILDN TURA UUIA g'ﬂi'm NITLTENGA LL@:NW@@I&LG}J@@W@MW
@ vy 1 2 s v 1 a
mmmumLuu”l,mmwmﬂmumuaumL@um l'LG]LLI'I ’NLI?]‘LIiI?l (Growth
rings) LNALTR (Vessels) yisanas (Pores) WILINANN (Parenchyma) \g¢l (Rays)
LATENTUNTN (Extractive)

'J\SLEJ%QJ“LﬁUIEI (Growth rings)

=2 = A e | aaA o v v o o a
wNneie AndinyueaieliuiasUnviuneiunieg liynate
a a a = < = o & = o g v
fnswsngAnlannt veafasFanansuziuian 91 daiumnld
InenalilannndnAnen saaEsiuls uaAIdEnEuzaaINTiNazuansaann
Taualnutiu auegivaiialfiiuday staldlulssmalnaniiuosent
daauiauauladnais Taun 4n anven wavans eau fuun

PITH

LATEWOOD

|
ZAMBIUM | EARLYWOOD
N,

OQUTER BARK” | |
INMER BARK

i @ ansuslassaiaadliflundng (Hardwood) (Dinwoodie, 1989)
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HARDWOODS IDENTIFICATION.

NALER (Vessels) 158 wWas (Pores)

IR (m&mel) Pores Wia Vessels danwuziilugedluield
Fuuadnvinmuusaiialed
a o £ & s o & & v o v
\N3ENAN (neee) lnaaanaansziiug 7 eglwiald vindn
aaeaun uise wazanmsluldlundna (Hardwood)
o 1 o | o Ao v 4 < A 1 v o
A9 Was (pore) (UANEFUNMTIIARIRER TUNDNDIAUNLIAA
sedldaziiuiiug 9 Aeiunsldadnwiiaaasiisinefiiannumanatsansoe
Taseaieliadhafoaiu udnisBandn was urasiilumnmyaidng
waziinlalaandn damqsan warmatiiald Hardwood asHimaaalma
wananlal Softwood TuH
AnwuzaBnaarI anasnaNnsoNeiulazltluniInsaanga
a 4 I3 s v 1
ARALIL AP LEUALALA 1AW
®. WATAYTENDT (Presence of vessels)
. NNINTTABUBINGS (Porosity)

N33 eI s (Vessel arrangement)

3

szinnaaanas (Vessel grouping)
WWAANNIRIBINES (Pores size)

o I3 oy
AMUIUABDNINBT (Vessel per square millimeter)

& U f A

a\‘iﬁfagﬂuwaﬁg (Inclusions in pores)
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ALIanTanas (Presence of vessels)
= ar v v Y o v = IR v
nanete anwourlaseaiasnuninsaldtnamanialid lilundna
(Hardwood) aztiiuaaisaiiiug 9 viafidondn wed douldarwanau
(Softwood) tHaxnassunanldazlinuansnrlassaiieliiiug 1 vie
nes (Wood Vesselless) (mwﬁ 0®)

(Seanning sieciron misrogrngh by Joeting Goasaies. Fonintek Canada Corm,

A. Soltwood: Sitka spruce (Picea sitchensis). =75

AR 00 SrunthealdaInanau (Softwood) (77 Haygreen, 1989)

B. Hardwoed: Red oak (Quercus spp.). =55

MW ola Auiasllundne (Hardwood) (77 Haygreen, 1989)
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I3 .
N19N921URINDS (Porosity)
=8 tﬂy v Y Y A4 1 |
NHIEN gﬂLLuuminixmﬂm@qwaﬂmu@hmuwmmh IINISAY
o Wiy Ae ldwasaa (Ring-porous wood) linwesnszans (Diffuse-porous
wood) wazlainasnang (Semi-ring-porous wood)
o I . = & val = '
lainwadaq (Ring-porous wood) Af Lu@"l,uwwmmrmmwmmimg
Tuiileldsiugg (early wood) uaziinesianmuzauimanasatnaiiule
o & 2 1 vl &
mmwulum@vlmﬂmﬂqa (late wood) muumdlmwmgﬂLLuummimwu%
Mmliuaneozaaitlndaan wu 19dn saven wavaie @ew Wusu
£ s . = &y vd & o
lawasdnszans (Diffuse-porous wood) A® WaldnesNansne
WAL 7] AU wAENIEANERUBEaLIaNIaNe W 10809 169 uAg
NzAnlua
o ot .. = Ly vd sl o
lanwadnane (Semi-ring-porous wood) Af Weldinesiansoe
a o ' £ I's 7 s @ o A v
ArLReEanusErdnaldnesauazldnainsyans Wuanenieinauineenn
Tunsdanm v Tdnzaus auniaun fa

if
a9 il
|

2NN oa WAAINITNILANLURINGST (Porosity)
(%131 Richter and Dallwitz, 2000)
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NN o linasnszans (diffuse-porous wood) 1a4lsia@ene1a
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NN9LFE9ATRINDS (Vessel arrangement)

IR gﬂLLUUﬂ’\iL‘?mﬁwmwﬁ WU o Anwouy lAuA

0. WBFFEAULIUAINLUIAUANNGA (Vessels in tangential
bands or Tangential pores)

¢ o a = a o A .

. WATLTUNAILUILDEN LAZ/MNTD LTEIATNLUITAN (Vessels in

diagonal and/or radial pattern)

. W@%L?ﬂ%ﬂumﬁu (Vessels in dendritic pattern)

NasEFaaAL T UL UATNLUIAUENAA

= ~ o & a Y o o 2l

Aa gluuunsFasinaeanefinaallmuuuandudnia viianNuun
FAYNNGALLTE UT9A (n&me) NAIITY ANELTNNTIGENFATRIND LT
= o ar = 1 as 1 v Y o
fueganamivldludiedng uwinaazgsoatnalaganlddses

! DR e T oy
R
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ol ST

e,

g A
t

i

‘s
g
1]
r

|
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BT SO

e e Y, Y ——y

P e v oy

dl ¢ a o | v o o YV o
ANAN ob wasBasiafunnumusuduidalulddsas
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o L% = o = v
NWRATLTENAILLUILREN LAL/UTD LTEANATNLLUITAN
S a ) o a . . =
.o WASIFEIAIULUISAN (Vessels in radial pattern) Ae FUuLY
= o & a v ¢ @ o A v ' £
naiFenmraInedFasmnuudusd luanseiwuladiulnnaaddd
IS 1 v = | a | = = 1 ar 1
Waglney 1NM$Q Auiln Audaumas ninNTEFeAaiueng 9 ¥Innan
€ Was Fund nedld (Pores chain) i 1ﬁ°ﬁWQ@ 1ﬁﬁqaﬂ’1
o o = < 74 . .
la.la WRTLTEIAILUILRLINTDLAUNWEIYN (Vessels in diagonal
. = A & o 1 o a
pattern or Oblique pores) ﬂ@gﬂLLUUV}W@?L?WWJmfﬂﬂuLﬂuLLuQL’am
VI YUWIA NTERITU AN

d &) U
wasisaaiungu
& | ' . . = = o
W@iLi‘ﬂ\iLﬂuﬂQN (Vessels in dendritic patterns) Af gﬂLLuumiLimm
¢ g A | | ¥ a e o .
seanediiungu o viseifluge 7wy liaulssvns ne (Castanopsis spp.)
TaFINALAEITUAINNLANAIIYDIANHUENITITHIAIVDINDT
wuades waznedFauiunguil araazaanlunisuanuasnaanaas
o val ! ¢ o ! v ad A v o
mnganalipasnudn wesraadungy avAsslnuduianedunm
k2 1 (=1 1 k4
Iedutiatlungs - 1a

a & a o o & o | o
ATNNN o WATLTEIAILUALAULTE (ﬂﬂHm;‘:ﬂ’ﬂdW@ﬁsﬁ) ‘Uﬂx‘}vl,ll‘mq@
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NANURINAS (Vessel grouping)
wRnate Mautingraeawes uiveaniu e Uszon Teun
®. W@%L?}lm (Vessels exclusively solitary (90% or more))
. WasuHA (Vessels in radial multiples of 4 or more common)

& 1
an. WBTNQN (Vessels Clusters common)

¢ o = o A v oyaa o o i ¢z <
wasinen munsiadnezilelininesinun anndn wo wWefigun
waanasiny u lnszuan guuas 30

a s v
AINN lae Wﬂj‘LﬂﬂQﬂJﬂﬂN‘qNLLﬂ\j
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P = o &< ' ¢ & A o '

WaSWHA MUNLTNANHLIRINETAUA 1o NeF Tulluariiniamad
= a o a o ¥ < ' v o v o
TaNAATULATE SRR UANNLLILEWTS wiaanimdu . wuy Taun

N NAFWHALLLAU lo-an WOT (FENMINLUALALLIS (short 2-3 vessels
radial rows) 111 bainnenu Tdudn

2. WATLHALLLENT HINN9Y @ WeT LFENMINWLILEIS (radial
rows of 4 or more) 1T ANUN MMWWAS TN LluAn

(1)

a &
NN lala LAAINDTURH A
(M) WOSWHA la-a Baasamauuduisdradldineny
(@) NasuNmA 1NN e wes Tuldanuu
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S = o ca o o 2 ] X
wasngu wanefansnsneifegrannuiunguaus o wasaulyl
wildlAFeasenalumauuaduss wu lsine (Castanopsis spp.)

2 wa weingululine (Castanopsis spp.)
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J .
au1AANNIRURINAS (Pores size)
a £ I3 s ar ¢ |
nraraatialalaeliLaunlaud n1azdnruInANNlnIaInes 1lu
FaNVINlALNN LARNEHEUUIATBINDFIAAINITDUN N IE L UNITIULNTTRA
Tiduiu lngazuanifaaiuauafinaadiulsdn wesaunalun nang Lan
LANHIN WALAINNLANANTBIUUIANATNLTAUINHIUIALALINY YFaR
naneum (Vessels of two distinct diameter classes, wood not ring-porous)
& L4 s L% v s v
ANNILTIA (m&as) bo LY aFINATUIAANNIALRIND A UNTINAR LY
ve X
145l
'S | = A @ v
o WasruAlUY Vanata aunaiUlsagNeaLNe
o WATUUNANAN NN BUIAANaLTLLE
'S I = A @ vy |
o WATUUNALAN NN FUNANLTILLAGQ LI UL
'S I = a @ v
o WAFILNALANNIN UN1ED BuainaNadsiulaimelduliuuene

MANTENE eo-o& LN

TayaIANIAN

AN IAWA Committee (1989) laltaunmrasmasnamalaanisdn
PUANKE (Tangential diameter of vessel lamina) ot

®. Mean tangential diameter of vessel lumina < 50 pm

Mean tangential diameter of vessel lumina 50-100 pm

. Mean tangential diameter of vessel lumina 100-200 um

«. Mean tangential diameter of vessel lumina > 200 pm

&. Mean tangential diameter of vessel lumina, +/- Standard

Deviation, Range, n=x
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I'4
ATUIUADINDS
=< o A & v ¥ o v A a a | |
VLD UIUTBINDI AT UAUNLNAA L YFaazFananasinggn
a Tl v
ANNDVNUDINDIALA
v s & vV s | s 1 v
n9RT9alAsltLaLAAaUARaINTAINALT AN LT seannuan el
a L3 = v s l;’ v a v
aiple wasuInvTates anwmurildlsznavlunisasaasialile
wanlaldanwueuaniildiuduaiald inagldieigAuinaneiadn
ARINNNTATULALLAANNTUY AZV NN UIUNAITIRULANANIAY [ULALINL

PUIATDINDS

TOYAANIAN

AN IAWA Committee (1989) TAULNANUIUIBUTARIATA tAELL

v
o

AR o MTNAAALNAT (Vessel per square millimeter) Al

. < 5 vessels per square millimeter

5

5-20 vessels per square millimeter

3

20-40 vessels per square millimeter
40-100 vessels per square millimeter

> 100 vessels per square millimeter

v R A

Mean, +/- Standard Deviation, Range, n=x
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Paulownia sp.
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%aﬁ’ag’luwa%‘ (Inclusions in pores)

NN ANHOE @17 ARG ﬁ@fﬂugwm(ﬁmmammLﬁuvlﬁﬁfm
ANUATAUAUALAUA UL o AnEoue Tawn

0. lag (Tyloses)

. AWRTN (Depostt)

nlag (Tyloses) ARANHUEAAATUINNAINLANANYBIANNAL
TEUINTAANTIANTUNDT G‘Eqﬁwﬁumﬁfag%mﬁmﬁu LAZAINNAY
& | o ' i & o o o |
TUEARIADINAMNUANFNTY NANIAD FTTITAAVINABITYINNUDE]
AasunTsluliaaaaadaElnALALNYIaINTY AaNINTEuAIL anes
NYAYINUTNNAILAEIUT 8117 AVnlEANAuAN Bl UTAANILIIANA
1 I3 v AC;/ o v o I3 s 1 = 1
ganatlunes soamnilievinliniagsagnauliseananuiaugnll
atluned

a a . I = 8 A v oo
AWadn (Deposits) AaaNINgAINATaE H o LU LA
N. ANBTNNE (chalky deposit) Hansumuziiung HauANA19AY

a a

L} aa = 1 v 1 aa v
WARIUNINHATND LMAed 11 leiNzA Nl AnaTnaung LL@ZVLN‘MQNW@
aa = | v
Nawvaes unu

a 4 . R @ v A
U9 ANDTNNAU (Gummy deposit) Hansmuziiunau NAA

v a & v ! 4 a o o
mmﬂm@\uu@im (1321 Nﬁiﬂ’ﬂ,}l\? WEAATUWNNDT
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NN laee ANETN (deposit) Funvadldanle

WILSYANT (Axial Parenchyma)

W3RN (Parenchyma) laeiald ) 1 aziiuladedieldidenTu
ar 1 =3 aa A ﬂy v 1@ G
Anvuagaziiiu parenchyma cell Hdananan@uilald anaazliiuniae
winlalaidn wn parenchyma cell tuagnszannszanaLieaanes waz
@ | ! v o o a & v
quiniuledniie parenchyma cell atjsanmuiluglansoentsngluiald

szinnaaaniisednn wivaaniily o dszan lawn
0. WuseANwLUlNRANeT (Apotracheal parenchyma)
. WUNANIMULRAANSS (Paratracheal parenchyma)

o, WILINANILLLWDL (Banded parenchyma)
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wseAnnuuliRanwas (Apotracheal axial parenchyma)

UNNBTN ANBOEIBATARVTBNGHITARWIINANN INatRAT LA NE T
wiald 1o Anwouy Ae

o. WILFIANILLLNSZA" (diffuse parenchyma) NN
parenchyma cell ﬁfafgﬂiﬁmm‘mﬂmﬂu cell Lﬁmu?fmﬂmmmﬂumimg'
Tileldyauliiy fioer InsUnAudaaziiuladalundesqanssal uas
wnagrasiiunguiiliuusasiiuldsoauiuaens fianwnurdanandilalsl
v TmziAsuned Hufu

la. W’lLiaﬁN’lLL‘UUﬂfojunizmﬂ (diffuse-in-aggregates parenchyma)
wanede e diffuse parenchyma sausaiuiiludnwusidudndu
AN ray Nl ‘Lu”l,ﬁmwﬁmt.é’w,ﬁnguj auiAaNn diffuse parenchyma
Huuusetaasinasalagialiann ray g ray aduiuileldl (fiber) vinly
Lﬁmﬂuﬁﬂwmuﬁmﬂmﬁuéguj \@negRniy ray lusendnated ray
Tnevisli el wu Tuliinssdeu Poyalthia sp) {ud Gandnwue

wiutlan diffuse in aggregates

-1 O}L. 1ol
Sl 8Lk

(n) (2)

MNN a0 LaAINTIANLLLINRANe S
(N) WITIANILLNIZANY (1) WA ULLNGNNTZAE
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WUSIANNAANDS (Paratracheal axial parenchyma)

= ar s A ! s a a ar s 1 v
UHIEIN ANBUSVDUTARNTDNQNLTRANUIIANIRANTNDT LL'LI\ﬂﬂ

as v 1
& anwnie taun

(o]

O

B

9
&

Axial parenchyma scanty paratracheal
AR WANNNagRANUNETUNEIY 11NN

@ 90 A1AAZAILNALN

Axial parenchyma vasicentric
ia v

A8 NILTIANINAAGANTALUNAFARINITD
(=3 v
o iule

Axial parenchyma unilateral paretracheal

= a  aa ¢ 1% a ' s

AR WIAINTIRANeTIRENA AR llsaunes
< Y1 v

nuiularaudneen

Axial parenchyma aliform

= a 1 A o v A
AR ‘W’]L‘Nﬂéﬂ@%ﬁ"ﬂUW’ﬂiN@ﬂ‘Hmzﬂ@ﬁﬂﬂﬂﬂu
WL o AN®OLE A9U

<.9 Axial parenchyma lozenge-aliform
I a 5% & v A <

AR ‘IN’]Lﬁ\‘iﬂN’]@%’N@N‘J‘@UW@i‘LLZ\]QNﬂﬂﬂu°'|
<.la Axial parenchyma winged-aliform An

a 5% ¢ v aa =
Wr]Lj\\iWN'-]@Q@@N?@UW@?LL@QN']JHEF]Qrl U

aanhil

Axial parenchyma confluent

= a A | & a |
AB W'wLi\‘immwfagi@uwmummmmium
wazmAanuduwny
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AN aa Axial parenchyma confluent yasldaman
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i A,

MNA a& Axial parenchyma winged-aliform ya4lisniin
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WLSIANILLULILOL (Banded parenchyma)
= 1% = a a o o o
N duLuanTawaunsAN N ngluwudnia uaziiy
a o a o '8 G @ A 1 v a
wsaRrnlNegRaiunes aviuiludanandnield Suuavnaldmnauug

1039297 AsqnAuina1saniu (concentric) Aalalsl (pith)

A, g o‘

|

0]

Ere

{

¥

)

a o a v =
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WLSIANNLLULILAL (Banded parenchyma)

wivaeanitu & anwo laun

Q.

le1.

3

Axial parenchyma bands more than three cells wide
Axial parenchyma narrow band or lines up to three cells wide

Axial parenchyma reticulate

. Axial parenchyma scalariform

Axial parenchyma in marginal or in irregularly marginal bands

Axial parenchyma bands more than three cells wide

a ¥V A . L3 a
WATIANWLLLOUNIN 1198 Broad conspicuous band LAaRWILINANN

a o YV Vv 1 s G a o | a
WFEIAIAIUNANNINNGY @ a8 WTaNansueidunIssANILLLLOY

= 1 1 = = [ 18 & YV oa =1 = I
LL[?]N‘LI‘IA’W‘ISLW’EQH'JW AR mmmmﬂuwmmmm@iu‘ﬁumuumuiﬂuamn

broad conspicuous band 1 Ifanainn Tdasdny viieanss 1dlng

eluene 1 Tusu

PN el WARINILTIANILULLDUNI9eadldaNeT
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Axial parenchyma narrow band or lines up to three cells wide
a = ¢ ar

WUTIANWLULDULALU T8 Broad band parenchyma KiaRLTeNAN
AUNAN o-a A8 UNEFaeadulduidn g Fandn file line iu
1u134ﬂ3“* Pterocarpus sp.)

m@mmmwmmm Fine line Waz broad bands WANAN4ANN diffuse in
aggregates MINIAINNENIUBILAU parenchyma AANIU ray NA1HBY
@91 diffuse in aggregates WU ANABLTLIN ray Aa ray

| ]
Lﬂ"‘?ﬂi $wanmnla ol enaku
v
{ ]

l
i~‘|
4

EE T
v 1

=

1
i \
1) |

! i

a a @
ANN e LARAIWILTIANILLLY LLﬂULLﬂUsﬂ'ﬂ\ﬂN Lﬂ?ﬂ\j
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Axial parenchyma reticulate
WUTIANILULAINY ADANHIZIUIALALTLUEUUBINLTIAN
v & a 1 s = Y a o YV a (=1 s
LLLLOUBAZIUNIAEULTE RUUIAWINNAWUTBINAAEN YNNI UAN 0L
Wiumnedauasainiu iy ldnesds vide avilu (Pterygota alata R.Br.
Syn. Sterculia alata Roxb.) wazlaliuag (Dialium cochinchinensis Pierre.)

Wlusu

? ;

T e s TR

2NN @0 LAAIANHULNILTIANILLL BN ﬂmm"l,ﬁmﬁq
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Axial parenchyma scalariform

WUTANILLLTULA ABANEUZIBIIUIANUINANLLLLOUALTUNA
aadusd Jrualdwinduvsewananeaiudnian uaneaiusanuily
gﬂ?ﬁ'm?iﬂu wiu 18lng (Ficus spp.)

NN Qo wARIANEUTNILTANLULTUl A aalsing
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Axial parenchyma in marginal or in irregularly marginal bands
WITANILLUIEY AB Ansosmaan ANt fegAatdesiuiiy
3| v [~3 1 = ar =) a kd a a
wwaznaluiduwdnlasseumuiananuasetl anuggnsaToRLln
{FUNI7 WISIANIAUNY (Initial parenchyma) waziiialuszazlaneng
ViraaugAnANNTLATYFLIR GFund wisaANnLanang (Terminal parenchyma)
i TNt (Michelia sp.) aeAnlug (Afzelia xylocarpa)
o A @ [ @ @ 1% v v =

paansuennewdiuls aziuihuduioventndneiduieseud
= D2l v v ¢ = ' @ = a v
teudiangananaesqanssAuvsauiuasnafinsiunisaniazuanlsion
woLERANILIANT Aananatiuiiu wssRNNAung e seANannge
= v A Ao < o & P o a N %
JeagUledn FenGunmisasminesylanlan Wuwssdnnatiaieniule
(UT9A, &)

a Y a v o !
ANN €a LLNWQ@HHN%W’]LNP]N'WLL'].I‘].I‘]J@U‘LI@\?VI.N’W‘]J’]ﬂq
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158 (Rays)

s | < a o o a A o <

19 (rays) umaan A aneusiiuglamann nliaaaung
= o = o o v vy K%
Favsoseiasiullnniaiveiuldviesanainlanaligsuuen
1% s ~ v @ v o 02 R [%
anwnuzaaasdmuntsngliiuuumisnuesdd asiuiudugnesnlyl

o = v o £ & 0 A @ A @ vy
pnTAweantsaly ludeldusafindnausnniaznaaiulsnae
LauA UG wazuneaiafiunjauiudindaaniilan

o & a ¢ a vl @ vy

ansnzaeusdnlilunisnsangataialdnaiunsonaaiulssiae
ANUAMAZLEUALALA IUIATNAIUENE eo-6d Wi AIT)

®. NTNBILTALLAWTE
YUNAANNNANT B AT

5

mwumnﬁhwmmmmﬁ’umﬁ

3

ANUIULDILAULTE]

a a o ¥ s
aeniuegluiduisd
ANBIELTETIN

a U f A

o ¢ @ @
ANEULITELT WU 7]

NsNBIUTULEULSS
= @ v s v v s v 4 1 =
nuNeiaNITNeidwsanesuntnsaliredladnaamnilavie
I s o ¥ vy e v 1% I e
WEUMAUA AUTTENEldRe aunTaNauidussls warnadlaiiuiduse
° ey v " ® [ e Y ' v a & =
AUTTenailiin “aasldiuduss” Tdldnunanannanldoinuulls
s & | @ = Y o vy ' = | ' s
waawee ualiunisussenaiaguiinsaldsianavredesgriuuaus
Wwudinty waduealdlundne (Hardwood) daunnniiaaaissiiy
doudsznetiane wiluldurants ileldldfisg (Wood rayless) L
Artrocnemum macrostachyum (Family Chenopodiaceae), Heimerliodendron
brunonianum (Family Nyctaginaceae), Hebe salicifolia, Veronica traversii

(Family Scrophulariaceae) (IAWA Committee, 1989)
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a < I3 va o a @ vy '
ANN €< LLZWNLiﬂﬂ]u’]mﬂﬂuﬁﬂ‘ﬂ’mim‘ﬁ\ﬁju sﬂuqu]WﬂLMuvLﬂﬁQﬂLLQusﬂﬂqﬂ
LL@SLigﬁﬂuﬂIﬂLﬁﬂﬂd’]‘ﬂuﬂﬂﬂ’ﬂmﬂaj’]w’ﬂ\‘w\m%

a < @ v o P @ vy i
ANN €& LL@MQL?H‘Hu’mL@ﬂ‘ﬂ'ﬂx‘ivLNVJL?f;lu muﬁﬂﬂWﬂmuvLﬂmQﬂLLQuﬂmﬁﬂ
LigﬁﬂuﬁﬂLﬁﬂﬂdﬁﬂuﬁﬂﬂ’ﬂmﬂ;)j’]ﬂlﬂw\m%
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HARDWOODS IDENTIFICATION.

AUIAANNNINIURILA UL (Ray width)

= o @ & @ v Y oy
MBI VUIAAMNNANTBUEUT ENNBUTAUA T UNTINAR L]
UNA (m&aoe) bHLLNIUIATBUTTANIUIANTULAR eI UL e 8

&6
=De

@ = = @ vy '
®. WUIRLANNIN AR sﬂuqﬂWW@LMuvLﬁ]ﬂQﬂLLqumﬂqﬂ
o A @ vy i
lo. UUIALAN AR suuWMVlLMuvmemeLQuﬂm’m
= =~ & vy n% v
en. ’ﬂuqmﬂ’mt‘l@’]\‘i AR muqﬂWW@LMuVmeQﬂmrﬂﬂﬂ"LNm@\ﬂ“ﬁLmusﬂﬂqﬂ
Rk o1

[ lﬂl =3 1 Vv 1
. sumﬁﬂ,mg AR AUINANLUUBEINALNE AoaAILLAN

Gﬁfmdmﬁ'wﬁ;\l IAWA Committee (1989) l@ananmnzanastifiiinaiy
sunass] (Ray width) Ineldanuouaesaasisd sl
®. Ray exclusively uniseriate
Ray width 1 to 3 cells
en. Larger rays commonly 4 to 10 seriate

«. Larger rays commonly >10 seriate

= o [
N5 LN UTUIAURILSELASNDS
= 1 & @ a a o 5
PNYDNTBIATDULA VLT TN N DI ABLUT UL N UAUIUVIAUDINDT
v v s v =1 = ¢ o 3 o 1 | s
puntinaald nslTauisuauieuaaraiunas wudnfunanlunig
UL AT BNITUT FI51
6. IIRIUIALANNINUUIAAINNAINUBINDS
o, FENULNALYINTLUUNATBIND S

o 1 1 -3
en. L?EIJJ‘LI"L&’W]&LMEUWHQ’]W’D‘J
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a ' A a < vy
2NN &5 wanasauiatunasaadliiils awnaRneiulasaani
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AMHNLANANNTUIAUBILTE (Rays of two distinct sizes)
=S (=3 L2 Y o Y a = ar =
PN NITNDUTAUIUIALRATE A UNTINARALY NuunaLRaaiumnse
WNNUUTBRIUANILANANGAY
ANHOULANNLANANTBI UGS aransvdn e uunatialy
AAndlnaAgeuls W Tunsolvesldiia (Shorea obtusa) wazlalss
) L. dned A oo 1% vl v oA o
(Shorea siamensis) TalaviaaasniatiiansmlaraaieladiilnaiAseiuann
| o ¥ v = a N v a o @ & =
wARNEULIaN AW LAz HaunailndlA st uNe i uuiALAeq
dauradldfasiianmunnaa Jaunmaniuduung 7 uazaunainuingn
Naiuluninandaiay

a o caa L e @ Vo
AAN €@ memnﬁmzmmmﬂwmmmhLmﬂumuvl,mmmu
maﬂiﬁﬂ’]\iﬁauu‘l (Miliusa velutina) Family ANNONACEAE
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(1)

a v DY v & o v v &
M <o Lanssnuntingnaag (n) Talfs (@) 39 aunvedws gl
azlanasanassandustldfandaunalnnninuaslaiainaue
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FUIUARIULAULSE (Rays per millimeter)
= o 1% & @ %% v o
PRNEDIAN UL DR FUTIRN e iulAsuntnAa sl N gNIRNN
AUANAANTINARINAT Wale o ngu Aall

v = o v L% 1 v 1 a a
0. U8 FAUIAUISIURENIN @ LEUADNARLNAT
o, 1UNaN HANUAULITE e-olo LAUADNARLNAT
o, H1N HAUIULAWIININNIT olo LAUADNARLNAT

N o LAAIIUILLAWISLL LY DE)

v U 4 ' a a v a v
UDENIT @ LEURDNRALNAT vLNﬂ@ﬂLﬂ\'i
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M o LARIANUILLAWITLULLNUNAN e-olo LAUADNARINAT
Ifaumiaeun

o Terminalia chgbula Retz. var. Ghebula

PN la LAAIIITUILABITELLUNIN JRINNTT olo LAUADNARLNAT
fugwan
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a&
HARDWOODS IDENTIFICATION. - -

ANWULLTETIN (Aggregate rays)
ABANHOEIBUIENANLIWIANTINBETAR AW LN BLAUA TSR
v v < Y oA £ a ' v
T Twdusd aunalug uaneruzinuinululdunssis wu ldne
(Quercus spp.) auUsLATms 1aeanF e i

= o v v v o v
NTAN &a LLﬂﬂ\j@ﬂjﬂ’msiﬂi\jﬂiq\jﬂ’]uuuqmﬁsﬂ@\ﬂﬂﬂﬂ (QUerCUS Spp)

A) 1387930 TUANEHMZLAY WA (O) TUIALDUTENAMNLANAIAL
®) nesluwuunesifun unawesanada (Deposit) #1719
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a
= I HARDWOODS IDENTIFICATION

ansuzigdiludu g (Rays storied) #3a 59818 (Ripple mark)

A o o & v o o D2 o ~

AeanmuzIaurdnueiusududaredld Fawnduunonie
@ o ' oA s Y & v o a
dudu edrelisdazaniane dsansziaznulinelbiunsaiin
asnsonaiiulasnamtlan wu liase Usvg Jedu wegs Adoalaen
s

MR & LanadnEzaaustnEaenailugu g viaung

=3 v ] o v s ar Vv
N@QLMHT@EH’N‘H@L’QHWN W]u'&NN'&‘II@QVLN LAY
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Aiuagludusd
= o A @ v & v

NUNLDIANEUZLBIaNTUNTNRGINNTaN R A UlA luLduLsdRae
alan InednRazwuAnedn (Deposit) 8119 wuldnseiau Tduzaing
| vV
Wlumu

IUAITUNTNUTLANAU 7 iU Wan tuanuTaNenfiulAnae
ALan

a o a a oo v <
ANN &€& LAPANANHIUSURIANRTN (DepOS|t) AU ANNLUILALLTE

aadldnzainal

ansuzdunlgdlunisnsianganldl

A o v A A @ vy oA < <

AeAnmUZlATIaTNAUNaINInNaLTULA A e A AT AL UALALE
Taun

0. audaluls (ncluded phloem)

. MRTLNIN9TAR (Intercellular canals)
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Tadululsi (Included phloem)

s a i = A

WA (n&loel) Include phloem AR NANVTBLUITBY phloem NTIN
atiilunszanluiilelyl (secondary xylem) lafiudn ilunaitiassnainnig
wigAulnad1aRnnRues cambium AunanailudnezaaIn NG
ga9ldiuneniin wu noEon el waadinu uasdla ey

. - , . &

ANNIN T UNALANU (n&ee) included phloem wiladn . Lilalfie

neatfeaenTluld 0. Inlaidaluld

= Y @ o &
AAN &5 LA ﬂﬂ@ﬂiﬁmx‘ﬂﬂdiﬂ@LﬂSJIuVLNVlﬂ\‘I‘LI\‘l
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Y1952 0twaa (Intercellular canals)

PN Vifa'a‘wdwLmzﬁ(ﬁmiaw@wamm i en9tnsulyl (resing)

£ o A a A ' 0% i 3 o £
2n9lgl (gums) AnwztlFanandadn vieanalsd (um duct) vieanaunaiulsl
(resin duct)

Uszinanfainisaneaiulaniesruniisnlyd aeesdaiuay

& I3 1 = ar Vv 1
WEUMLAUARLNANNNNTE89R7 TAwA

0. ViaFaarRanuLudueng (Axial canals in long tangential lines)

. NeFeRanuiluldual 7 (Axial canals in short tangential lines)

o. VIAULUUNTEANe (Axial canals diffuse)

TOYMANAN ANANIFNNINTTUTIR AN (o &)

NOTLTUINUTAR = intercellular canal
v

g9l = gum

1 v
a9l = gum duct
wouviaenalsdl = gum vein
FUAUIINEN = gum rosin
UNHUAUAINE = gum spirit (s), gum turpentine
g9t sl = resin
Negnarinsuly = resin canal, resin duct
AU = rosin, colophony
UNLUTU = rosin oil

LAY UT9A (&lnal) Resin canals or Gum duct A vieenavisaniadu
Wi dnwululivansndaniansoueniiulisag lens Ae Aseglansne
Wupsuindiu uslunrtinlugiidugaet azwululdwon Dipterocarpus
spp., Shorea spp., Sindora spp. W& Anisoptera spp. UAY MIIAU
Tanvinsinuadlsl A vertical resin canal @aifluviaunaiudy Viasnans
wuviananssldmaasu lduneatinazd gum duct Baemeliifwduend
= ! . | 0% a Yo @ v
Fenan gum vein ©iu TuldpeiAaunes 1959 s
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vialFaananuiluiduana (Axial canals in long tangential lines)
= o a @ v ¥ o v @ i 0%
nUNBAAN BTN NaL AU untealy Wiuiesneld (um duct)
] R . A a e @ Y
yiaenaundull (resin duct) NiFeeRaNUIUEUEN0 ]
v 1 [ ar 123 | Vv S 3| ar 1
Tu@q@ Shorea 11 WH4 39 Wegan wan Wuau Detuanenizinu
e 4 o ::4' =1 ~ ! ' 0% )
yalailuaeAl Teanmneinuiazizandn wouviesndlal (um vein)

-'=."‘"ol- ..--o-vo‘- 5,0 ol T
luded-Panashorea Stolleta Fars .

>

MNN & uanviaEasranuiuuiagng NFandn wouvieans (gum vein)
ga4lalliden aunsadanmiulifauaiilan
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vialFeananuilulduwau o (Axial canals in short tangential lines)
= o a @ v Y v @ i 0%
NN DIAN UL ANa U unTe Aty iuesngld (Gum duct)
] % . A o @ v
yasnaunduly (Resin duct) VlLiﬂdﬁl@ﬂuLﬂuLﬂu'&u‘]
dudnemziauaedldans Dipterocarpus Wi 1¥enaun 1ies wana
NTIA €N LAY Wusu

{ ] i
4. .-‘,4;.'}‘!:'

v,

a o A oo v 2 o =
ANN bo @ﬂmeW@Limﬁ]‘ﬂﬂuLﬂuLﬂuﬂu’] sﬂﬂ\ﬂNWﬂQ\jM?@ﬂq\jWﬂqq
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Tneltiuausiaud

B e [
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td a an s v @ a A 1%
n. aunsa nrsnsaniialilaedstudaviduizesiAnaudisenn
wifilignsaivansasdiananunsomlavall laun
6. WAUALAUAVTALIUALNG TUIANIAIUENS ©o-0& LN
=l S k% vy & A ar I3 | | a
. Aaaeuld Miiaan e viielnAmnesuradrazidusuuluiia
Trnjniesinannlaansis
Y Vo ' a a 1% ° v e | | v
o, duldfadrainsuaiaudn vauuztinlmiudaunnuls
= 1 YV el v Y
virauauladila @5)
=) o a o v o D 2
<. Lana1? Axe wivde tNeanuninutisnliniedeys
s v v Y a
anenuelaseaieled @)
ac =\ v
2. AEMengiaiganls
o o ' va v A s v a o @
o. Wenatalinfainnsaigal asaglayanaaiunaly
Inemsoadayamuanenzialiildlunisnsoa
v A oA v ¥ o Vo | Ay A ¥
o, MRANAAUANUNTNAAIa TR 819N FaIn1TATIaT LA L]
WeneHEaunats 7 40 wasaNuuliuausauddasnantuelasaaing
v ) v A = o o | DA v a
lmsaiilaimany wazilFauisunufiasngldvisaranaisanans
o lueafinenadaunmfiuanse Ripple mark ANUANHE
as 1 =Y 1 ar vy = v as s
daian wiwaiinenalidn Aslddindeusudndagilszney
= Y o A a Vo | @ 1% N
<. Wouwdlaudofisndula szyatialdsnetne udenisén vie
A v oA o o v A v
TRNBINY WAZNNUAILTENNHANGATAIELEND
7aA9547 Nsngaangatatall unisauunatialaaendaaans
' ¥ v o o ~ o o | vl
uANAaadlATIATIsIaEas luTuran waziFauiauiusaasnalen
a 1% v & v vala v as Vo | v A a
nauTiaudn AstugRIalinaasazAesdidulifaednldnFouiioy
= 1 v v = o v s Vv 1 a v
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wuuthuiindnenelilunmsnsiafigaivinli

(Check list of macroscopic features for Hardwood Identification)

E) (Names)

5’m:rtuz17i"ﬂﬂ (Non-anatomical features)
o. a'uﬁ'll,ﬁﬂ"lil' (Geographic distribution)
(....) 164. Europe and temperate Asia (Brazier and Franklin
region 74)
(....) 165. Europe, excluding Mediterranean
(....) 166. Mediterranean including Northern Africa
and Middle East
(....) 167. Temperate Asia (China), Japan, USSR
(....) 168. Central South Asia (Brazier and Franklin region 75)
(....) 169. India, Pakistan, Sri Lanka
(....) 170. Burma
(....) 171. Southeast Asia and the Pacific (Brazier and Franklin
region 76)
(....) 172. Thailand, Laos, Vietnam, Cambodia
(Indochina)
(....) 173. Indomalesia; Indonesia, Philippines,
Malaysia, Brunei, Papua New Guinea and
Solomon Islands
(....) 174. Pacific Islands (Including New Caledonia,

Samoa, Hawaii, and Fiji)



(

(

(

(

(

(

...) 175.

...) 178.

...) 181.

...) 182.

....) 183.

....) 188.

1= a '3 Y
AlD msasaaigadaiinl
HARDWOODS IDENTIFIQATION

Australia and New Zealand (Brazier and Franklin
region 77)

(....) 176. Australia

(....) 177. New Zealand

Tropical mainland Africa and adjacent islands (Brazier
and Franklin region 78)

(....) 179. Tropical Africa

(....) 180. Madagascar & Mauritius, Réunion & Comores
Southern Africa (south of the tropic of Capricorn)
(Brazier and Franklin region 79)

North America, north of Mexico (Brazier and Franklin
region 80)

Neotropics and temperate Brazil (Brazier and Franklin
region 81)

(....) 184. Mexico and Central America

(....) 185. Caribbean

(....) 186. Tropical South America

(....) 187. Southern Brazil

Temperate South America including Argentina, Chile,
Uruguay, and S. Paraguay (Brazier and Franklin

region 82)
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o, Auaannulsl (Heartwood color)

()
()
()
(...)
(...) @p (Black)
()
()
()

fmaviaelnudtinma (Brown or shades of brown)
AUAIVTBLNURLAY (Red or shades of red)
FAvaeaTalnudaes (Yellow or shades of yellow)
@119v7 1m0 (White or Gray)

@1 (Purple)

GEY (Orange)

a

@len (Green)

1 = dw = 1 4
a. AMNLANANUBIANTENW LL@%ﬂLtﬂu‘lN

(...
(...

= l;l = 1 v 1 o ] s
) @nseiuazdunuldunnmeaiuednednian
) @nsziulleunielnairaanudunulel

<. YN (Weight): A0NAIANNANANNTY

(...
(...
(...

) ﬁ?f] (Basic specific gravity low, < 0.40)
.) NAY (Basic specific gravity medium, 0.40-0.75)
.) g4 (Basic specific gravity high, > 0.75)

& nau (Odor)
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ol. ANNUINA (Luster)
(...) tflusiuana (Lustrous)
(....) A1 (Dul)

- X v
<. AMNUENUazidanraidalil (Texture)
(] Helduany (Coarse texture)
(...) aldrenudiunats (Medium texture)

(...) laldazid@en (Fine texture)

S & v

. t@uialdl (Grain)
(] GHEUGEN (Straight grain)
(...) \@auiln (Spiral grain)

(] LREUAY (Interlocked grain)
'Y v & v .
anuuclasegssaaailalsl (Anatomical features)

®o0. ')\il,'f‘imwlﬁu‘l:m (Growth rings)
(...) Aiulpatednay
(...) ldfvauwiuludaan

00. LALIR (Vessels) wsa was (Pores)
(....)

(....) (Rt (wood vesselless)

ola. NNSNFTANLURINAS (Porosity)
(«onr) Inasag (Ring-porous wood)
(«onn) ldnwesnszans (Diffuse-porous wood)

(«onr) VLﬁW@%ﬁdQJ (Semi-ring-porous wood)
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L% I4
oa. NIFLFLNAIUIRINDS (Vessel arrangement)

(...

(...

)

)

¢ o @ v o o
WaTTLAL T ULOUANUUIP WA NN A
(Vessels in tangential bands)

¢ o =~ = = o =
NATLTENAILUIILDLN WAZ/UTD LTUNATNLUITAN

(Vessels in diagonal and/or radial pattern)

(...) wafFoaiungs

(Vessels in dendritic pattern)

oc. NENURINDS (Vessel grouping)

(....) W@'ﬁfLﬁlm (Vessels exclusively solitary (90% or more))

(oo

)

NaTuHA (Vessels in radial multiples of 4 or more common)
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(-...) WasNQN (Vessels Clusters common)
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PULUULRENIN (< 5 vessels per square millimeter)
MLUUL e (5-20 vessels per square millimeter)
PULUULIUNA (20-40 vessels per square millimeter)
PUMUUNIN (40-100 vessels per square millimeter)

MmLLliuzgqmr] (= 100 vessels per square milimeter)
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?‘iaﬁ’agﬂuwa% (Inclusions in pores)

(....) Inlaa (Tyloses)

(c.) AINBTN (DEPOSIL) B e eeerereses
(...) 813l (Gum)

WILFIAN (Axial Parenchyma)
(.) &
(...) laif

1szLnnuaInseANn (Type of axial parenchyma)
(...) wussAnuuulafanes (Apotracheal axial parenchyma)
(...) WWIANARANEST (Paratracheal axial parenchyma)

(...) WITNANIUWLLLDY (Banded parenchyma)

a a o .
nsspruuulifanas (Apotracheal axial parenchyma)
(...) WINANIWLLNTZANY (diffuse parenchyma)

(o) Wﬁmﬁmwumjmimw

(diffuse-in-aggregates parenchyma)

. WSIANNAANAS (Paratracheal axial parenchyma)

(...) WRsRULRanesidumnean (Axial parenchyma scanty)
(...) WUIANMLURANBIA WAL (Axial parenchyma unilaterall
(....) WUNANMLLTRLNES (Axial parenchyma vasicentric)
(«onn) WATIANMLLTIN (Axial parenchyma aliform)
(....) WWLNEMLLUUﬂﬂﬁ;u (Axial parenchyma lozenge-aliform)
(....) WATSANLLLTINEND (Axial parenchyma winged-aliform)
()

WATANMLLTINA® (Axial parenchyma confluent)

1
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lala. WILSIANILULILAL (Banded parenchyma)

(«onn) WITIANULLLOLINANG
(Axial parenchyma bands more than three cells wide or
broad conspicuous band)

(...) WINANILLLLDULAL
(Axial parenchyma narrow band or lines up to three cells
wide or Broad band parenchyma)

(....) WUTNANLLUANINY (Axial parenchyma reticulate)

(...) WusANLuUTule (Axial parenchyma scalariform)

(...) WITIANILULLAYU (Axial parenchyma in marginal or in

irregularly marginal bands or Terminal / Initial parenchyma)

o, 198 (Rays)

=

(..)

(...) laifl

ad. TUIAAMNNINUBILAULSE (Ray width)
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(...) WENIUIALANNINIUIAANNNANTBINDT

(...) WERIUIAVNALIUIATRIND T
(...) wifawalugnanes
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s iaasaUn (Rays of two distinct sizes)
(.) &
(...) laif

ANUIUARIUAULSE (Rays per millimeter)

(...) Uae Hauudwsstiesndn « WUAaNAALNAT
(..) 1UNA Hauiuduse e-ole LEUABNARINAT

(...) ¥n HINUMUAWITNINNGN olo LAUADNARLNAT

AnwnUELsHsIN (Aggregate rays)
(.) &
(...) laif

ansouzisdiiludu o (Rays storied) 152 32818 (Ripple mark)

Tnatanlulsl (Included phloem)
(.) &
(...) laif

1 1 o
NATEUINNLEARN (Intercellular canals)
(«onn) neFenanuiudueng (Axial canals in long tangential lines)

(...) vieEawenuiludud ) (Al cands in short tangential lines)
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snunuzlrseadrslimliingefiganivfinlinmu IAWA Committee (1989)

LIST OF FEATURES

Name
ANATOMICAL FEATURES
Growth rings — p. 234

1. Growth ring boundaries distinct
2. Growth ring boundaries indistinct or absent

Vessels — p. 236

Porosity — p. 236
3. Wood ring-porous
4. Wood semi-ring-porous
5. Wood diffuse-porous

Vessel arrangement — p. 238
6. Vessels in tangential bands
7. Vessels in diagonal and/or radial pattern
8. Vessels in dendritic pattern

Vessel groupings — p. 242

9. Vessels exclusively solitary (90% or more)

10. Vessels in radial multiples of 4 or more common
11. Vessel clusters common

Solitary vessel outline — p. 244
12. Solitary vessel outline angular

Perforation plates — p. 246
13. Simple perforation plates
14, Scalariform perforation plates
15. Scalariform perforation plates with < 10 bars
16. Scalariform perforation plates with 10-20 bars
17. Scalariform perforation plates with 2040 bars
18. Scalariform perforation plates with = 40 bars
19. Reticulate, foraminate, and/or other types of multiple perforation plates

Intervessel pits: arrangement and size — p. 250
20. Intervessel pits scalariform

21. Intervessel pits opposite

22. Intervessel pits alternate

23. Shape of alternpte pits polygonal

24, Minute - =4 pum

25. Small - 4-7 um

26. Medium — 7-10 pm

27. Large — =10 um

28. Range of intervessel pit size (um)

Vestured pits — p. 252
29. Vestured pits
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Vessel-ray pitting — p. 253

30. Vessel-ray pits with distinct borders; similar to intervessel pits in size and shape throughout
the ray cell

31. Vessel-ray pits with much reduced borders to apparently simple: pits rounded or angular

32. Vessel-ray pits with much reduced borders to apparently simple: pits horizontal (scalariform,
gash-like) to vertical (palisade)

33. Vessel-ray pits of two distinct sizes or types in the same ray cell

34 Vessel-ray pits unilaterally compound and coarse (over 10 um)

35. Vessel-ray pits restricted to marginal rows

Helical thickenings — p. 256

36. Helical thickenings in vessel elements present
37. Helical thickenings throughout body of vessel element
38. Helical thickenings only in vessel element tails
39. Helical thickenings only in narrower vessel elements

Tangential diameter of vessel lumina — p. 258
Mean tangential diameter of vessel lumina
40. =50 um
41. 50-100 pm
42, 100-200 pm
43. = 200 pm
44 Mean, +/- Standard Deviation, Range, n = x
45, Vessels of two distinct diameter classes, wood not ring-porous

Vessels per square millimetre — p. 259

46. < 5 vessels per square millimetre

47. 5-20 vessels per square millimetre

28 20-40 vessels per square millimetre
49_40-100 vessels per square millimetre

0. = 100 vessels per square millimetre

51. Mean, +/- Standard Deviation, Range, n = x

Mean vessel element length — p. 259

52 <350 um

33, 350-800 pm

54 = 800 um

55. Mean, +/- Standard Deviation, Range, n=x

Trloses and deposits in vessels — p. 259

36. Tyloses common
57. Tvloses sclerotic
3%. Gums and other deposits in heartwood vessels

Wood vesselless — p. 262
39. Wood vessclless
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Tracheids and fibres — p. 262
60. Vascular/vasicentric tracheids present

Ground tissue fibres — p. 264

61. Fibres with simple to minutely bordered pits

62, Fibres with distinctly bordered pits

63. Fibre pits common in both radial and tangential walls
64. Helical thickenings in ground tissue fibres

Septate fibres and parenchyma-like fibre bands — p. 266

65. Septate fibres present

66. Non-septate fibres present

67. Parenchyma-like fibre bands alternating with ordinary fibres

Fibre wall thickness — p. 268
68, Fibres very thin-walled
69. Fibres thin- to thick-walled
70. Fibres very thick-walled

Mean fibre lengths — p. 269

71. =900 um

72. 900-1600 pm

73. = 1600 pm

74. Mean, +/- Standard Deviation, Range, n = x

Axial parenchyma — p. 270

75. Axial parenchyma absent or extremely rare

Apotracheal axial parenchyma — p. 270
76. Axial parenchyma diffuse
77. Axial parenchyma diffuse-in-aggregates

Paratracheal axial parenchyma — p. 272
78. Axial parenchyma scanty paratracheal
79. Axial parenchyma vasicentric
80. Axial parenchyma aliform
81. Axial parenchyma lozenge-aliform
82, Axial parenchyma winged-aliform
83. Axial parenchyma confluent
84. Axial parenchyma unilateral paratracheal

Banded parenchyma — p. 276

85. Axial parenchyma bands more than three cells wide

86. Axial parenchyma in narrow bands or lines up to three cells wide
87. Axial parenchyma reticulate

88. Axial parenchyma scalariform

89. Axial parenchyma in marginal or in seemingly marginal bands

Axial parenchyma cell typel/strand length — p. 280
90. Fusiform parenchyma cells
91. Two cells per parenchyma strand



92. Four (3—4) cells per parenchyma strand
93. Eight (5-8) cells per parenchyma strand
94. Over eight cells per parenchyma strand
95. Unlignified parenchyma

Rays — p. 282

Ray width — p. 282
96. Rays exclusively uniseriate
97. Ray width 1 to 3 cells
98. Larger rays commonly 4- to 10-seriate
99, Larger rays commonly > 10-seriate

100. Rays with multiseriate portion(s) as wide as uniseriate portions

Aggregate rays — p. 284

101. Aggregate rays

Ray height — p. 284

102. Ray height > 1 mm
Rays of two distinct sizes — p. 286
103. Rays of two distinct sizes
Rays: cellular composition — p. 288

104. All ray cells procumbent
105. All ray cells upright and/or square
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106. Body ray cells procumbent with one row of upright and/or square marginal cells

107. Body ray cells procumbent with mostly 2—4 rows of upright and/or square marginal cells
108. Body ray cells procumbent with over 4 rows of upright and/or square marginal cells

109. Rays with procumbent, square and upright cells mixed throughout the ray

Sheath cells — p. 292
110. Sheath cells

Tile cells — p. 292

111. Tile cells

Perforated ray cells — p. 294
112. Perforated ray cells

Disjunctive ray parenchyma cell walls — p. 294

113. Disjunctive ray parenchyma cell walls

Rays per millimetre — p. 296
114. =4/ mm

115. 4-12/ mm

116. = 12/ mm

Wood rayless — p. 297
117. Wood rayless
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Storied structure — p, 298

118. All rays storied

119. Low rays storied, high rays non-storied.

120. Axial parenchyma and/or vessel elements storied
121. Fibres storied

122. Rays and/or axial elements irregularly storied
123. Number of ray tiers per axial mm

Secretory elements and cambial variants — p. 300

Oil and mucilage cells — p. 300

124. Oil and/or mucilage cells associated with ray parenchyma
125. Oil and/or mucilage cells associated with axial parenchyma
126. Oil and/or mucilage cells present among fibres

Intercellular canals — p. 302

127. Axial canals in long tangential lines
128. Axial canals in short tangential lines
129. Axial canals diffuse

130. Radial canals

131. Intercellular canals of traumatic origin

Tubes | tubules — p. 306
132. Laticifers or tanniniferous tubes

Cambial variants — p. 308

133. Included phloem, concentrie
134. Included phloem, diffuse
135. Other cambial variants

Mineral inclusions — p. 310

Prismatic crystals — p. 310

136. Prismatic crystals present
137. Prismatic crystals in upright and/or square ray cells
138. Prismatic crystals in procumbent ray cells
139. Prismatic crystals in radial alignment in procumbent ray cells
140. Prismatic crystals in chambered upright and/or square ray cells
141. Prismatic crystals in non-chambered axial parenchyma cells
142, Prismatic crystals in chambered axial parenchyma cells
143. Prismatic crystals in fibres

Druses — p. 313

144, Druses present
145. Druses in ray parenchyma cells
146. Druses in axial parenchyma cells
147. Druses in fibres
148. Druses in chambered cells
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Orther crystal types — p. 313

149. Raphides

130. Acicular crystals

151. Swyloids and/or elongate crystals

152, Crystals of other shapes (mostly small)

53. Crystal sand

Odwr diagnostic crystal features — p. 315
. More than one crystal of about the same size per cell or chamber
. Two distinct sizes of crystals per cell or chamber
. Crystals in enlarged cells
Crystals in tyloses
Cystoliths
Silica — p. 318
159, Silica bodies present
160. Silica bodies in ray cells
161. Silica bodies in axial parenchyma cells
162. Silica bodies in fibres
&3, Vitreous silica

ot b i
1 th

o

APPENDIX — Non-anatomical information — p. 321

Geographical distribution — p. 321
164 Europe and temperate Asia (Brazier and Franklin region 74)
165. Europe, excluding Mediterranean
166. Mediterranean including Northern Africa and Middle East
167. Temperate Asia (China), Japan, USSR
16X, Central South Asia (Brazier and Franklin region 75)
169. India, Pakistan, Sri Lanka
170. Burma
171. Southeast Asia and the Pacific (Brazier and Franklin region 76)
172. Thailand, Laos, Vietnam, Cambodia (Indochina)
73. Indomalesia: Indonesia, Philippines, Malaysia, Brunei, Papua New Guinea, and
Solomon Islands
174. Pacific Islands (including New Caledonia, Samoa, Hawaii, and Fiji)
175, Australia and New Zealand (Brazier and Franklin region 77)
176. Australia
177. New Zealand
178, Tropical mainland Africa and adjacent islands (Brazier and Franklin region 78)
179. Tropical Africa
180. Madagascar & Mauritius, Réunion & Comores
131. Southern Africa (south of the Tropic of Capricorn) (Brazier and Franklin region 79)
182, North America, north of Mexico (Brazier and Franklin region 80)
183, Neotropics and temperate Brazil (Brazier and Franklin region 81)
184, Mexico and Central America
185, Caribbean
186. Tropical South America
187. Southern Brazil
152, Temperate South America including Argentina, Chile, Uruguay, and S. Paraguay (Brazier
and Franklin region 82)
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Habit — p. 321
189. Tree

190. Shrub
191. Vine/liana

Woeod of commercial importance — p. 322
192. Wood of commercial importance

Specific gravity — p. 322

193. Basic specific gravity low, =0.40

194. Basic specific gravity medium, 0.40-0.75
195. Basic specific gravity high, = 0.75

Heartwood colour — p. 323

196. Heartwood colour darker than sapwood colour
197. Heartwood basically brown or shades of brown
198. Heartwood basically red or shades of red

199. Heartwood basically yellow or shades of yellow
200. Heartwood basically white to grey

201. Heartwood with streaks

202. Heartwood not as above

Odour — p. 325
203. Distinct odour

Heartwood fluorescence — p. 325
204. Heartwood fluorescent

Water & ethanol extracts: fluorescence & colour — p. 326

205. Water extract fluorescent

206. Water extract basically colourless to brown or shades of brown
207. Water extract basically red or shades of red

208. Water extract basically yellow or shades of yellow

209. Water extract not as above

210. Ethanol extract fluorescent

211. Ethanol extract basically colourless to brown or shades of brown
212. Ethanol extract basically red or shades of red

213. Ethanol extract basically yellow or shades of yellow

214. Ethanol extract not as above

Froth test — p. 327
215. Froth test positive

Chrome Azurol-S+test — p. 328
216. Chrome Azurol-S test positive

Burning splinter test — p. 328

217. Splinter burns to charcoal

218. Splinter burns to a full ash: Colour of ash bright white
219. Splinter burns to a full ash: Colour of ash yellow-brown
220. Splinter burns to a full ash: Colour of ash other than above
221. Splinter burns to a partial ash
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