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a15797 3.1 Boifnenarnend o unsfmuedeiigen

Anee Foifin
AVROS Algemene Verneiging Rubber planters Oostkust Sumatra, Indonesia
BPM Balai Penelitian Perkebunan Medan, Indonesia
GT Gondang Tapen, Indonesia

KRS Kohong Rubber Station, Thailand

PB Prang Besar, Malaysia

PR Profestation voor Rubber, Indonesia

RRIC Rubber Research Institute of Ceylon

RRII Rubber Research Institute of India

RRIM Rubber Research Institute of Malaysia

RRIT Rubber Research Institute of Thailand

Tjir Tjirandji, Indonesia
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aamiu 2 Fnaudunansiy | uwdslusendu 2 Fneman | 9xlE 2 @n i

Az (5 2 &n win o i nanatu azld 2 n win o iu

2.2 A9ung19289unNa19 (Width of the middle leaflet) f‘f@ﬂ'fauﬁﬂf’mﬁqm@fiumw

WasLUWsudAdauiUANE ITa9 L

b
LA UTUNRS 1979

(narrow) (medium) (wide)

NARIUAITHNIN: WJ’]N?;I’VJTU AANIUAITHNIN: V"IQ"IN%I"IQT‘LI NARIUAITHAIN: V"IQ’]NE’]QT‘U

Ygeutl 1: 3 Ygeutd 1: 2.5 Ygeued 1: 2

ABINITEN NTNIYINITINERT 28
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2.3 ATINEI289TUNAT (Length of the middle leaflet) [¥n1si3suifisudnaanumans

gnaaslunasiulugassigann

&
Git)

(short)

Yrrnas

(medium)

811

(long)

= v A o/
Tunaniaaua indLAee iy

Tuglasgnemnn

unad A NeIUTE N

1.2-1.3 Winaaslugagdigaan

unad A NeIaUTs 8

1.5 Winzeslugassngnn

2.4 &l (Leaf colour) WA UATUUWNUBIINHNNAT3IHE2B9 Royal Horticultural Society

o o o o Yy 2 o/ ' o @ o
Colour Chart uaztiuiinswadriniuly vseMdnetnninguinsgadudaBouifiay

a a
LAEITIBHNERANDY

(yellowish-green)

a 1
LAEIDDN

(light green)

a 2
LA AN

(dark green)

[ = =Y
W3 URLANIRTgIM:

RRIM 600

[ = a
W3 UgLANIRTgIM:

BPM 24

o g = =}
WIS UAgUANIRTg I

RRII 118

L% a Y A ¥ @ %
2.5 ﬂ'J'lNNH’ZI’B\?N’J?U (Leaf luster) TW@WQGEU@I"I‘MUH ﬂﬂ’J’TNLﬁHN’] WIBNTNLTDHUENYDY

Tuildsuusadad Tnaliugupsgudndandefen

TainTlsasine

(slightly grossy)

[~f L%
LU RNY

(grossy)

o g = a
WU LB UNINTFN:

BPM 24

WUGLWAEULTEUN1RT37%: RRIM 600

2.6 37y (Leaf base) ganunuzuazynfignly

NBULSI

(attenuate)

IGEY
U

(cuneate)

HUW

(obtuse)

TﬂuTUN@UL%EIQLL%@N@\‘INWM"I

il viupanan 45°

TawluBensaunnge uia
93ANUARNFUAN iy

fipeN31 90°

Tantulassnsnusaauin i

A3NINAIT 90°

NBNATTEN NINTAINTTNEAT
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2.7 Uanelu (Leaf apex) Wiganunizuazsmiivanely

a
bIEIILLARN

(acuminate)

P
LARNLYN

(aristate)

& a
LUURNILRAN

(cuspidate)

FRHIN

(mucronate)

3 e { -~
=~ o

\ % \‘s.- "‘/,
UareluAauinnas

HU AITINANYBILRTE

\usnuandnoan(y

U tuifiumenmunn
LAANEW sioLiagenn

dunansly

Uaneluunas us UanaTuBEeng
assanstupendn | asnluidufoumran
dnmnfuaniiasy 1Rz ABUIN T
st ane ity

WA

® a &
tupislan o

2.8 viiunaelu (Middle vein) Wigaaudnvaadunarctuianduusul

NBILTAUL AU

(prominent)

Ttm

(non prominent)

[ A & o
muﬂm\f’fméuwmﬂuﬂﬁ HEILWAUDA

dinunanalulaiyu neafiulidn

2.9 Aaauduly (Colour of vein) WU UATUUWNNBNIINNIR9314E2B9 Royal Horticultural

. a o o o/ % v o/ ] o/ [ o/
Society Colour Chart uaziiufinasia@riniul3 vaslEsaegraiugunsgmiivianseuiion

a 1
LAEIDBDN

(light green)

s a
LANBDIBNLYET

(green yellowish)

WWTIWFaLARUNINTIW: BPM 24

WUIW3gUfuNIATg I RRIM 600

2.10 Anumzusuly (Leaf blade) WdunaganuiBauasusinly

a
bIelU

(smooth)

ﬂmu/ﬂ@mz

(rough)

€
€
D

X

2

LR A B ST AT NS

Anuiaiwndduiidnuamduanapadeiiuniu
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2.11 AN IUARAINYIY (Cross section of leaf) HATUNIFAAINAIN LEINBININFENE

gnisendvasuiniuiaesdnafiauiussnudnnatcty

sUMAIA
U

(V-shape)

199

(straight)

- =} 2L a
mms@gﬂwm 158

(boat shape)

UU

U

(convex)

<=

uHslLsaasinengn
AWy NUNANTAL

FEUNULEHN AN

wWluisaneiineet)

MszsnuFeniuLey

Ay

LLNuTUﬁ@N@@‘H"NEIﬂ
FI9INTZHILLARNAN

T luanuoslaa

wislusiaaeaina i

ATINTZHILLAN

ARSI

2.12 anuazlusnmiug12aslunats (Longitudinal profile of the middle leaflet) 11ty

ARNNITAATNUHILEUNA9 T LdINaIT9EnEng

unansluannlpudsdans Ty

aglusznuifiantiv

wunanstuLanodeulas

< ¥ Py
IaNLayLazy @']ETU LARIBIAIPI9

M99 W sufas
(straight) (convex) (S-form)
/r o s N -

/

dunansTuusnodaulieamy

& v =4
mﬂuﬂmm:ﬂmﬂummﬂw

2.13 aauly (Leaf margin) Tﬁ@"ﬂﬂusf‘i_l"ﬂm%ﬂma
T ARWAYTL weind
(entire) (wavy) (very wavy)

ﬁQﬂﬂUTU‘jWUL%ﬂUNﬁ"ILNNﬂ

waly

a v £ ' o [
NQﬂﬂUTUTﬂQﬁN@QWqQﬂHLﬂ‘H

THT 7

AnaaululFstuas Mifluszay

FANUNINAN

ABINITEN NTNIYINITINERT

TR



ENAAIING... N TR DTG NURENITTUT DY AN INTTINTIA N TSHEAL W

2.14 tutiagde-arnussuiisuiulunans (Left and right leaflets/comparative with

middle leaflet) Wassnsuazammvastugasdauazarieudulunan

gﬂs’wuumﬁmﬁmmz
ARIAVINNK

(same shape and equal)

gﬂs’wuumﬁmﬁuuc&iwmm
< [
VAN

(same shape but smaller)

SUs9ANARUAZAMIALEARN
N9

(different shape and smaller)

Tudpadnu-sanfigdsnsuas

eyinfuAuTunans

Tugaemne-29nfigUans

FenduTunansuszaiEnngn

Tugeemne-wanfigdanmieiv

Aulunanuazaumannag

2.15 gundsaaulutias (Relative position to side leaflets) giwrkwastugassisaui

LGl

aauluuenaINnw

(separate)

AnuTURNAEN

(touching)

aauTuiuny

(over lapping)

gaulugdaeiymasineuenann
WNANFALTY NOIFUEDIT19

sedstugagtulunans

6?0 usivaodlaulUnndans u

5

&

,[:l’

A

7 et

gaulug o maI TN ANAN

[ & v =4
dulunanaintiasy i
FOITTENIN I AIUAUT LU

AasTuUndanaly

gaulugaeiImas i auviu
unan Winasdneszdnelu

mnzLs ety
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2.16 sysiuaaslusias (Position of leaflets with respect to middle leaflet) AITALNIBUNL

tugagdrauazaaniisudulunans

? ' & o A ?
Uf:l’ﬂf:l‘i’l\‘lﬂﬂ\‘i‘ll'lﬂﬁ%l,ﬂu’ﬂ 1
ﬂma"f‘u

(side leaflets upward)

23 ]
?ueiaamﬂm%’wm;.jmndﬁ
Tunans

(side leaflets downward)

73
Gfumf—mmmﬁﬂwg?uum
[ a v
SETAULALINGG

(leaflets horizontal)

Tugaakie-nnenTulas iy

ﬂﬂﬁ\‘]ﬁﬂ@ﬂ@qﬂﬁqusfﬂiiﬂil

Tugdaeke -1 anay i

AaNeENIuanfinulutes

Tugasana-rauaztunanseg

GE‘HLL‘LA’J Lﬁf—.l’?lfgl/u@’mﬂ"l‘lﬁllilﬂﬂ

2.17 auERNHaaNAd (Leaf texture) HiladniaRalurisansfimuazlfiugunsgiadu

ALFauLTe

NYTUNSLHTY

(hard)

TPV

(soft)

o

WA URUNIRTgIH: RRIL 118

WU WA LR UNIATgIH: RRIM 600

3. N1l (Petiole)

3.1 gﬂéﬁwmf’hu?u (Shape of petiole) @é’ﬂwm:ﬁqﬁqu%ﬁLmﬂﬂﬂﬂmﬂﬁw%ﬁa

M54 Wi g suded
(straight) (convex) (concave) (S-shape)
st — ﬁ\\ e anmm—— "
" o‘f&\.%{\. \
v = v v 43’ & v v v 41 v v
gluwdeanssen | fnlulpedudntiey | Saululfeas de gmlulfennay
= dl = o/ = o/ % d?/
Tanaudsians WaWALUALLLA WIRIUAURITERIL Uaafinulugni
TeUanLARIUES gnlanludslansly | &ndies
Uae

NBNATTEN NINTAINTTNEAT
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3.2 A3 ea2esfinuly (Length of petiole) Tidnannlanandalanafinuluifieuiuaags

ADINAT

&
Git)

(short)

Yrrnas

(medium)

811

(long)

HANHYNIUBENITAIINGS

ADINGS

a ¥ a o
fiauenalnafesiuawgs

ADINGS

ﬁﬂQWNH’TQN’Iﬂﬂ’J’Wﬂ’J"INZSQ

ADINGS

3.3 U598 4% (Shape of petiole base) Tusinuungingufimtufisenaal

FIUHIB9

(two-part/groove)

FIMEY

(flat)

FIUNAN

(round)

gfimlufisnauudion

Tanfinuly

gAmluBeusg sz

a ¥ A Y
Lﬂ?_lrlﬂ‘]_leJﬂ"luT‘Ll

gfimnluBauuazyduenn

-4 @ v
N’Jﬂ’]u%.l NNHBE

3.4 anumzaa9Iginuly (Characteristic of petiole base) Wnpanfdnganwoe

Fuansudandantmlufiogfatuandv

g o
AUWLALIT

(single)

&
NBIAW

(double)

=
LI

Wigmtimluanddulumnntufianuos

Wigmtimluanddulumamludianuog

=
WHIU
U

NBNATTEN NINTAINTTNEAT
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3.5 sagunanuiy (Leaf scar) Wigsasunazasfimluiivsngdefmlunganusssnni

HGE|

gﬂﬁ”:?@

(heart shape)

19989918

(obconic)

FOYLNAN AN ENAN
AUTALHAATHUHIA
AN UIUIALKE

FITHLLWILTIN

A o @)
TRYLNANANHY LTI
N3 VUIALNAATN
LHARNYIINTNYNA

ARG THLLWIUIN

A o » [~
FRUUNAHANWUZILN
qUala Funilaes

VITRISINaNd ANHUK

Mgyndmeduana

TRULNAN AN UL

ARNENTIEINE IS
N1 ATRURNINNGN

NIFMUEN ez (Hi

TR

4 ¥ v (7
3.6 firne2asn luiniuamis (Direction of petiole) wa;]ﬁﬂmw%mﬂmﬁmusfumﬂumm

FINFINANIDINAT U
z o 2 g
AIRIN INHNENAY VIR
(horizontal) (upward) (downward)

Anduvingasioandn 90° i | Adluvingssnnndn 90° fiu

Amsluvinagm 90° fiudnéin

aaleth aaleth

NBNATTEN NINTAINTTNEAT
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4. finulusias (Petiolules)

4.1 AanuoznisuHasfinulutias (Direction in regard to petiolules) FUNANTYINYNLD

Sludeasduinuiy

= s =2 2 2 @ v &
LHILAEINK eNAdU guﬂmmauam

(same plane) (claw)

Amilugasagtusziuifandy | Amdugesendu Weawteuiy | nmilugesnansguas wiaguas

ity SEUNUBINTHIL 9 3 Hu

4.2 m‘sv‘iﬁa;lmzwiwﬁm?ud@ﬂ (Angle between the petiolules) *’J’mmfiﬁmmmﬁm“fu

sinsgne—a91AuTunans

v
LAY 9719 AIRIN

(narrow) (wide) (right angle)

Amlugasvhuiulunans | fludesvinmiulunans | Awludesvigedulunans

fipenNIn 45° NINNTT 45° WInAiu 90°
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4.3 arugafinulugias (Length of petiolules) Samanuenafiuieufiuns anntaudauly

dpafiagmly

N UTUN|a9

(medium)

ANeatslutas < 1 o,

arnpnafindludensg

FENTN 1-1.5 U,

ﬂ’J’WNf—_l"I’]ﬂ"IuTUT:IﬂiI >1.5 4.

5. 1aan (Bark)

5.1 §9WAL27 (Green part) Tﬁ@ﬁ\iﬁﬁmﬂ‘m:mm 2 hau fo"feLﬂmgmﬂ%uuﬁqmmﬁﬁumu

1
=

Aiuddsn

;;mﬂsf@%'m

(strongly protruding lenticel)

swalalidn

(lightly protruding lenticel)

4 2 = o
WinspaqalsrRonavBemiasnsyansdmian
unRawRendauiduiidan difediany
Uszanod 3-6 iaw azupadiugmelaiugm o

AU

K

A RTE
RS i B
SR

it

@ = = a
NEQTN Lifiu‘iﬂﬁ@gﬂﬂ‘j:ﬁﬂ’]’l‘lﬂ‘jﬂ WANBIUIINT

WABNEALNA 0

NBNATTEN NINTAINTTNEAT
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¥ J ! 2 4
5.2 §auRNIAa (Brown part) gfisiidengaus 8 Wewiull duneanuozRadendon

|
=

Afiudrinmaa

a [~f
LSeIU w1y Lﬂu"qﬂ

(smooth) (scabridulous)

RowRandauiduiiimng | Aawdendouiiduminniad Raasnannss quiinile

BoulUiudidu WedudaRa | anyozagess

Telavanile

6. »11 (Axillary bud)

6.1 anmazaasmfinuly (Characteristic of leaf bud) AN Ae afiegwitanuly Tn

’ﬁ\‘iLﬂmﬁ/ﬂiﬁmzﬂ'ﬂ\‘i(”]’ﬂ:ﬂﬁﬂﬂ\‘m’]dﬂ’]u"ﬂ"lﬂﬁ’]ﬁlu

Weluanmu LANDRIAN ‘Huﬁ’ﬂﬂ WHHIN

(sunken) (normal) (protuberant) (spur)

S

Eiz ,
afimluilelusasiin | sfidlueglusewy | snfimlugdiuenia | endwlugdiuenniia

a

WABNADIRIFL WEINURLABNYDY | WWADNABIRIA WABNABIRIGI

ANF LAnTias HALAUNIN
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4
(Y

6.2 finazasmfinuly (Position of leaf bud) Tigszezinsanngmassnafiauly

agtugmfinuly

(sunken)

Fagrufinuiy

(close)

1 2
wregufinuty

(separate)

S

anag usmegfinuty

aagBatuguinuty

Aegrneangnfinuiy

4 v 1 1
6.3 ANUMLABINTAT (Characteristic of scale bud) @1A7 A mﬁ@ﬁummmﬁa UWisTng

Tuasn Wdnegsesivrasmaaiiauiusesiurasiiawden

AN THATR

(sunken)

ANANBRIAY

(normal)

FITHU
U

(protrude)

b N i,

TR NRINAALA DN

alatnt

ﬁ:@]’mmmﬁfsﬂﬁmzmu

a L= = o v
WIEINURILLABNAIRY

FLALUDIAAIEUDBANTIN

RaAapnas

NBNATTEN NINTAINTTNEAT
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L4 v
6.4 fismeuasmAa (Direction of scale bud) gnislieesAamninannaras (s

Thean AR

(balance)

a 2 2 =%
LR8N ﬂ"l‘l&?ﬂﬂ"uﬂu\i

(unbalance)

s

; 3

SR T X
EPOMBRDE ST BEPE e AR S

Anan L [ i pvnsdneaanisaasdinin

ﬁf;@lff[ﬁﬁﬂuﬁ AN AT ﬂmwﬁamﬂﬂfh

i

7. W18 (Latex)

¥ ¥
7.1 FUB9%I919 (Colour of latex) Tﬁﬁ"lil%ﬁ‘ﬁ%lﬂ@\?ﬂﬂﬂ‘ﬁZﬂ’ﬁ&l A4 @0

= a
219 ASH LRRBY
(white) (cream) (yellow)
(%4 A 2, o %4 o L 1
amgm::wsf"ﬁ?umsmLLuﬂwuqmumaTmy
1. /1A% (Stem)
1.1 515192898141 (form of stem)
#59 Avl {im
(straight) (crook) (twist)
AR ARNTI ABIUARND saudaiunagaUneamda

> =
ATHNALN

1.2 FUBIRIARUALAI (Colour of stem and branches)

DU

(light)

(dark)

ABINTTEN NTNAVINTITINEAT

o L
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1.3 aNUML2aIRNUFBN (Texture of bark)

a <
LIeIu Yigu ANNSLAM

(smooth) (scabrous)

= N TP - L oA A
Rolaandauiinduinena Ruaandaumduadtiena

[

P o/ o v a A S a =
L‘i%l'l_lfﬂﬂll@’wm HANWUSVTUTE Np8LanNURLInNILLaan

2. wswju (Crown)

2.1 ANEMLNSIWH (Shape of crown) Tinesgunamasiinnding

gﬂﬁ’ ol NSINSE NSINAH gﬂs

(broom shape) (conical) (round)

NTINHNING FIUEDA | NTINNRTUNTS namEansoraay | nessdumedd
THanAn sUnsendng | arsmAsNangen | gNSINAN A2INNANY | ARTHNENNT IS
ATNNNAN 3BAAY | ABNTNIunaN WATANHEMTINNE | 2RadasndIAIu

o/

Wo PANALAENT HIINTINN

NBNATTEN NINTAINTTNEAT 41




2.2 AWIANTINH (Size of crown) AINTUIINFUNIUEUINAIIBINTINHATITITNTN9

‘17%21 AlHLHIUEY
\an Uunans ey
(small) (medium) (large)

2.3 ATTHRUTLNNZBINSINN (Density of crown) Tngaasmmwiwaaslulunams Tagg

% . o/ @) o/ = P
arnneadng (ateral view) uaztringrnasgmuiiudoueudoy

L3434

(dense)

Yrunans

(medium)

Tulss

(sparse)

NTINZYNUIBIUENTINNNNH

ANV RPHUDS LATHNTUAN

. o A o o 7
TNVRNANIENT TN WG

\WRUWEUNRT I BPM 24

MNTNERNIHYEUEIINNTINA
1 ° v o
AHTIAULTNAN g

\WIUWEUNIRTTH: RRIM 600

MNINTRNTHYBILTINNTINA
AN RIAHNIN WAZHNTHAN
! o/ QI o k4 o

AMANTITBITIHINUDE WUT

\WRUWEUNRTE T PB 235

3. ﬂ’litmﬂﬁ\‘l (Branching)

3.1 finan (primary branching) Wius1uanfiefiusnesnsInanmu

2
uag

(few)

HIN

(many)

9134934 1-3 9

A o | A
HITUIUNINNTT 3 A9

3.2 fi9589 (Secondary branching) WHuduanAsAvANaanaNAINAN

2
uag

(few)

HIN

(many)

919494 3-5 119

A o ! AQI
HIMUIUHNINNET 5 19

3.3 fuans (Tertiary branching) iuduaufsiiunneanainiees

2
Hag

(few)

HIN

(many)

0973493 5 - 10 A9

A o ! al
HITUIUNINNTT 10 119
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!
s o

3.4 NI NBININANAUAIAM (Angle of branches) wa‘i’mmmﬁwﬁﬂwmﬁ’uﬁﬂﬁu

\uasen
2
WAL 719
(narrow) (widely)
fananyinyuriaendn 30° AuaTfu Aananyinyuuinnda 30° fuanfu

3.5 ANYMSABINISUANNAY (Branching type) WitlSsuifisunisunnfswisansans nemands

@)
WIRLAUNA

QNG}@

(balance)

Tiiauga

(unbalance)

NS LANTNYBININANVIINBIANWVINN

o o/ o

VinyuuaAuyinau

ANTLANANIEIASAANHAN (U lAG 19T

wazyinyuiuafiuliyingy
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R



ENAAIING... 77757?@147%%@’2/7%@5777';‘/,%ﬁ@zj@m\ﬁwmﬁﬁﬁm75;«57"&73/70

4. Lugﬂ (seed)

4.1 ﬂumﬂmw'ﬁm (Size of seed)

LN UTUNAT ey
(small) (medium) (large)
WuguBsUeuNmsgs: GT 1 | WiufuBauifisnannsgm: WU UeuNInTgIw:
RRIM 600 PR 255

4.2 gﬂéwwmmgm (Shape of seed)

= { A a A a
NSINAN N5495 gﬂﬁ‘m@&mwwﬂ NSITARYN 598175
(round) (oval) (trapezoid) (square) (elongate)
e
’l;}c\
s B
Y &
ﬁéﬁ?\ > A
\a‘fu I 5T
LAY VAN AUTNFIRATWUR | NRAFIUATIUN VAN
AUSNAIYIUNT | ANENAIILUT WALNGINEA | winduAuidn | audnanuds
HILAZLNIIINN | g1qHauIAeN9 AR AR g198IUIRNLIY
AUUIALYINAN ALLHIVIN NILRIVINNIN

4.3 aNYMUZAIRAQ (Front view)

a +
L8y U

(flat) (concave)

a ! o & ! a [P = & a ! o @ A a = &
N‘JN‘J‘LAVT"JLN@@I@%‘&Z%’]U WEINURALADNLNAR N'JN'J‘H‘WJLN@ﬂNiﬂUﬂqUﬂﬁ\tﬂ@’]ﬂNQL‘U@ﬂﬂL?A@ﬂ
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4.4 AaNUUEAIUNNY (Back view)

IEY
q

(concave)

P ¥ & ! = L AP = <
N’]N’]‘L&‘Vl’]ﬂLN@W@%’?%H’WULWEJfJﬂUWJLUN’BﬂLNZWI

a ! ¥ w A a = &
NINTRNBILHNA ﬂNﬁﬂUﬂqUﬂQ\Eﬂ@qﬂWQLﬂ@ﬂﬂ LHAA

4.5 aNYMUAIWAN (Bottom view)

a
LIEIU

(flat)

NUUW

U

(protrude)

AouanaaaNanBauUTuRAanuan

! @ = o a = @
NIUBNYD LN@WEuﬂuLﬂuﬂu@’mN’lLﬂﬂﬂﬂLNZ\]@

4.6 ANYBEHIURAI (Top view)

Seu éfug‘}u
(flat) (protrude)
| o & A [P~ = 1 o & é’ @) (% a =l
AunasIadNanFauwuRllduRAan duvasraanfnynidudueniadasn
& &
LA LA
o 1 [~ e .
4.7 aUNNIABIGLNAA (Position of micropyle)
ASINAINABIAIRTINLLHAA ABRINNINFEIRDN

(close to bottom)

(close to center)
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4.8 RUBIHAA (Colour of seed)

AR FUIRDAU N
(brown) (light brown) (greyish)

4.9 a9LEluWA (Shiny)

iRy Taitflanen
(shiny) (dull)
4.10 RI1YVBINAA (Seed coat colour; Type of variation)
\nga RipIupY
(spotted) (shaded)

¥ 1 4
ﬂ"lf?%l’ﬂ%’ﬂ\‘lﬂﬂ']ﬂiﬂ Lﬂf;l@?“ﬂ']i 193997 Lluﬂwuﬁqﬂﬁlﬂ

Anmazndng ANl Uananmuanaend sl asly vinlmAaaas
AAnannunsUeNANUANANITDIseiug A wonanil nsuwBsuifieudnemzniausneialy
AMHITAUSNANUANANYIBIUNEANE TR Autnaanteinugnssnln Feddunaamn
rEasusBrilndunnUsrnay eraginn1ssuunAHLANA1NIBIEEHE M AN NADY

¥ ¥ ¥ A @ A o ! @ oA ! A
AN eama Wi ueAfinsimne g wsaniouaraaiind g 20 Jinaumn

yinuiinmslriassasneluananangriinunisuenauuananemeiugnasaies (a9199 4.1)

2 1

FILPRZTNATZHUDAUALUDADLWANA AN (

AN5197 4.2)




ENAAIING... 77757@&3&77\7‘1@“}2/7%@57775/,5@?7@33@7/1703%7?77557%7775;«5?&72/70

= = oYY o -
A157197 4.1 1eFmsnglanafilE unsAnenaEnaInnaeaRugnITHRY

First generation markers Second generation markers Third generation markers

(Based on hybridization) (Based on PCR) (Based on DNA sequencing)
®Restriction Fragment Length ~ ®Random Amplified ¢ Single nucleotide polymorphism
Polymorphism (RFLP) Polymorphic DNA (RAPD) (SNP)

® Amplified Fragment Length
Polymorphism

®Simple sequence repeat
(microsatellite)(SSR)

®\ariable number tandem
repeat (minisatellite)(VNTR)

®Sequence characterized
amplification region (SCAR)

etc.

dl 2 a ! tﬂl a
M99 4.2 1WFauUyisy ﬂ']’mLL@]ﬂ@I’N?IﬂGLﬂ’i@QﬁN’]EITN LRNAUNYUA

RFLP RAPD AFLP SSR SNP
Polymorphism Low-medium Medium-high High High Extremely high
Dominance Co-dominant Dominant Dominant/ Co-dominant Co-dominant/

co—dominant dominant

Amount of DNA High Low High Low Low
required
DNA sequence No No No Yes/No Yes
required
PCR based No Yes Yes Yes Yes
Radioactive Yes No Yes/No No No
detection
Cost Medium Low Medium Low/high High
Automation No No No No/yes Yes
Reproducibility High Low High High High
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DNA barcode

nslidagadisuiandlongd vaefBandn “DNA barcode” nntiastunnsssysiin&eiizan

AUHIAANITINUIS LA A EIRUA F 1 ATINAUA B DS UETAINES AILASaIETUaINITaUN (F

KA
! ¥ o

FnAndiudnazls sawinle vnlinsuduiindauazdunaeng Ween wauidnsuwunsidn

¥
o/

o 1% PN & A& VA =\ a % o = o
uummdmmﬁumwmuuﬂ% C°1L’ﬂumﬂﬂ\‘lﬁﬁﬂﬁ')mﬂ"m"l‘jﬂLﬂ‘ji’-_I‘LILV]T—.IUT@THVI"MT‘J\?LWEIQTTH

n119¥11 DNA barcode #dnguazasAiinlfiinnsasilogaalunisszydeiidtn uaziaom

'
a A v

dinndredefidesiineynssislunsadnesruuddeiignies wsnzgmioyaszdeai

o v A P=y e’d‘ ¥ o/ 1 dld a 1 ¥ o/ a 1 ]
@"IC"IU%’]ﬂZ\]TﬂTVI@VIT@@WﬂW’J@E’N‘VINﬂ’]‘i‘im{‘n’uﬂﬂﬂ’mgﬂm@QT@EHﬂ@Hﬂ‘iN’Jﬁ’]uLVI"I%u DNA

barcode Faifluiniasdofinsnziesnsdnafifiinguegunaiinizeaineynsnisiulunisszy
ARAADIRINEIN
35719289 DNA barcode A1 molecular based identification system ANANNEUALTIFNS
.. . @ o o o A [~ a . A
AUNFAFIEST (bioinformatics) tknNT1sHnaIaFUianA la M nfEue U nodfifinisissidu
Y Ao ~ ATex ~ Ida\’fyd a K .a &
wddnffnaniniiesnefasifugnuazsrysianesdeldin i Benuueildn “Aidueninggu
. . @ a [ a
(standardized DNA) maTﬁﬁLﬂummmgmaﬁumiﬁzqwm D19 IR e U3 LI DA 89S B AN
vBoudTun weisinidudiBuegnasdu ¢ shidueninsguifissiadddaamaia PCR
(Polymerase Chain Reaction) T‘U"ﬁLﬂﬁﬂ:ﬁﬁﬂﬁﬂﬁﬂﬁﬂﬂﬁi@fﬂ@@Wﬂﬁuﬁ’m@y)@ﬁfﬁfﬂﬁm‘mzﬁ
= = [ o o a a @ a a o g L= 4
L‘Uﬁﬁ‘uLWﬂUﬂummummTﬂfwmmmL@ummmgm%mLqmmmﬂu%aqﬂuuwmﬂﬂqsﬁu

o o/ =y

nlisyasnduanala e (DNA barcoding datdoase) @ailiumayassiufand lavavesdedidin

U
1

a g [ o 1 y a ¥ 1 3
nsuBeuan AsnnsiesvintnszydnegnfeliTin Fasdnesania

=<)_ 29

dmsunsnd il DNA barcode 111 Fpafaauasii® 3 Usznns [Hun
o o =t '8 a & & A 1 A o @ ! Ala
1. mmumm@T@TmmmqmLﬂummmgmuummwLLmﬂmq\imﬂwww:mTﬁLL?—Jﬂﬁqu%fm
sriinaananiuld usgasdarnuansenie efafgaiuanIna Haiag
@ A @ AA a o oA 2 A & . . ¥ [ ~
2. LﬂumLﬂumw34mLqm@mﬂwwmmmefﬁfwimmwLﬂu universal primer W N19ULANS
A a a & a & o aan Py Py
quﬁﬁmmmLfﬂuvﬂmLqmuumwgﬂimw%ﬁfm
3. Haunfiminnranyszann 500 - 800 FLlUd (base pair; bp)
FanaidenuiionfiazinuntFiu DNA barcode ArudAyNn MnRaNUS IR
11 1%1514 DNA barcode [HmnnzaniusinuasRetgandidnen axvinlsimaia DNA barcode 15

a { o P Y 1 &
mmuﬂﬁms\mﬂuﬁﬂ‘fﬂmm NeMIN LRSIIFLII
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¥ ¥

(3 a a
ﬂ’l’iLﬂ‘lJ’LImjﬂ‘Vl’N'J”a”m’l’iﬂ’Iuﬂ’l‘SN@GI?—.I’I\‘I

1
=

& o/ ¥ a o/ o/ < o/
ﬂ"l‘iLﬁU‘LI@ﬁ;IJ@\‘]’]H’J@EI@"IHﬂW‘iN@G]T—.I’NNﬂ’)’]NLLﬁlﬂ@]’Nﬂu@]”IN’JWQﬂ‘izﬂﬂﬂ NNYERILUNS

o o a v Aa 4

FIHIUAIDEIN ﬂ"l‘iLﬁUﬂﬂNﬂ@T‘l‘lLLﬂNQ‘VWI@@\N"IH’J"VE‘WNLLW‘Hﬂ"I’ﬁ‘V]ﬂﬂﬂ\?ﬂ"vzmqﬂﬁ/ﬂ?‘l&uﬁZNLﬂ‘i&lm‘iﬂ‘ﬁ
v & A ’T Yo A Y 1o A ~ 1% = 7 & ¥ GE ¥ ¥
PN L‘Wﬂ{fﬁ AATRNBUNABINTT TNN"ILE?N LASHARTNFINA AT INUANHNTINUABHN AT NAD

pmAnArIntg Witi insausanuaneniafiureyaiiiiesgssnisnisnaaeniugansls
@ o ' a . .
N15LAUAIBEINAR (Soil Sampling)

¢ o 1 A | P - v
N193LAT1ZAAIDE19AYW LN BATI9FBUAIMNDANENYINIDIARUGNEN 9zlAnanIs
I'd v o wn . 1 3 v 1 o o 1 . o 1 A
AngengnasensiuanTRyesfiuide il Fusyduniaifiufiies1sin n1sfiudasenafiusas
(composite soil sampling) 9@iaaduradsraefnuluinitu axdudunuisuacinainau

wlsUsUUBLAIgR
& s ' a
IR NAUAIBEFN

d o 1 ~ ° v 3 1 ;dl A 1 1 - 1
ﬂ’]’iLm_IGI'JEEI’NWHNWNW‘EHW’W\E@IW@@G’IWGﬂ LAILINTVILANIS NN AD ﬁﬁ@ﬂ@uﬂ@ﬂﬂqﬂ nIpnNau

A A > f A o9 2 ‘s A € o
Tae iNenanidsanannAsssadeazininanisiiasnzninaaiaaann n1siuiaegng

1
ad o

Ao A f o ¥ a ' & = A A A A ¥ !
TungiAndanuaunemnng azinnazaanmwsizAinliuie Adanane ¢ Andsdufininuwm
¥ A a o o ¥ PA Tyd A A Ca & ' ‘[ : = o
wan uwuilessnfnsrdequidunen unflelydedudnaisfinfezunnaoulaseny eearnseau
s19a N3 IuANTAATEA [ [uAs e Aanud asnnin Aafu 2-3 dasasansaidenaanis

AIITFBUNITVIATIADINITLBIANLN
AN NUAIT I AREINS LN

1. fuLgnuAR I gD INEATNSIARBINaUNITARDI LRI DAUAANTNAGEY i1
uaaiilaystuunafifiureya (recorded area) ifiusasnefinutasgnsay 10-12 9a 9siln
1 fatnfinaan 1195 nsRadgHIRUNNNE W BIaARHULaU TR et AT

2. dengaifiusrnswiulnaladguiden (random) U3inuiilaysudaseasas 10-12 90
Tnumazqanszansiaioulasees vaaledsdenfunudnusn unluaaslssguidenuuumang

. Y ! A ! ° 1 ~
(grid) LW‘J']EZ“Z@ﬁ Lﬂ‘LlWQ@?—.I'NﬂuLL@]Ni"zﬁ@ZQﬂﬂ"l‘ﬂuﬂLQ‘WTJL@’W@QTN Lﬁuﬂﬂ‘jfé
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=

3. ApnnaifiudanawlEnasaaziiu (soil tube) NRANEmzuasanasuuLdngie 9
UangamnilsrssnanaiinaasUdiwinduguan dndde manzdmsufusaesnshisidumiu
! A o a zdld g =KX a
S e b bR P I N EE R o i

& o/ ! a dl o =3 a = dl o dl ! =2 < a

4. \UFIBENIANNTEALAINAN 30 1EUALNAT M3BTeAUEN 11W AMNANNENTUIDIAY
42, ‘o o < a o
TueyiuingUsraInArasUidY

5. AnflifiuuaasnguAdsitdanouna q 1 wanfiulingenanafinfiazennulyans
viapmaed In o nasenifiuasuuaanasagnea bRt uamnsiaeaRinsalazann 1 Alansn
= th ¥ . . ¥ A o ! a a i AT ¥ Aa va o i
RIauiyums (air dry soil) Waanilarasdinaesmndiasnzunaail eslfifinisnudngussasn

ADINTHITY
ad < s ! a
FENTSIAUGIag19 AR LA NYASAS

@ ' ! o/ a . cal dl &
1. NULENUARL LU AL ATNAN Y UTADIAY (soil type) WATENIWANUY (topography) LU
¥ d o

fapaneluusndilals 10-20 qameiiud 10 (5 Tnaluitquidenimunazqanszanaiaiuiings

TATAULLLBNUEN (AINT] 5.1) ANAIN2BLLUAIUTENI 50 1EURLNAT

o o
o
Q@ ,
@
n. Aufiasiname suna (i 25 15 2. ﬂuﬁwm?my Tuasinane avsuuaduulaeses
.............. LANNNTANEN O rilifiusanting

a @ o ! a !
AIAN 5.1 QﬂLﬂUWQﬂﬂqﬂﬂiﬁuLLﬂﬂﬂﬂﬂﬂ

2. A8naifudnegnlnden wia vissey Taslssauainuiinaiafuiedilas
UnanUnAufieg ANy 1mn nam yadad e anniugeangadniuguda v aue
N nAEe ReAnazanns 30 wufines wiAnhmguean lUanewAa9aIToL
nauanilanmmilsfinndaideunieeinasungulasian 2 wuRimes nadaiewdalnaussln

URIINAINARUATHAITNANUTZHIO 30 1EURINATULAITANAITUNT AR RATININAD Todln
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v a

WWG’IHU‘LAWZ:]/”JG]’INﬂ’]’]NEIW"J‘?.I@\‘]Wﬁ"J@@ﬂLﬁ‘LA 3§ 19 2 Z\T’J‘Lm’]%?lﬁ\‘iﬂﬂﬂTﬂLViﬁ@T’JLLWW‘Nﬂ@’N

NINUTZHI0L 3 1ouRHAST BOTndauAUamTINgNTI o (1Nl 5.2)

3 - .
NUAIDEINAK
IWNE 1 7

(%)

2 danfife

P ad @ o ' a A o
AINN 5.2 Qﬁﬂq‘jLﬂUWQ@ﬂqQ@u@qﬂ@qﬂ‘VlﬂqViuﬂ

3. AnflfiuueazguAstUsinouni o 1 uanfulalugenanafinfiavenaulyawnd
YEBANLAR LA 7 NAIIINLTUATULAIAITAGNLAAT MW La21NFI8e 19ANIINT TR0 1
Alansu deanlnuns (air dry soil) wsanilazassisag19AndATIvn lunesd fiin1smns

inauszavnsall

q

NNSLATUNAIDYTIAN

1. freswAuiiiunesentiuiinduiifudaaansiu Sagas anuiifiufesns Aaudn
ypaTUAN FAIB9RN uAYTILazI B AT T ABIULIAY

2. sANNUNA BURANAT T UNINANEAN T ﬁa@usiwyt,l,myﬂsfuqquﬁif?@ﬁmﬂfaﬁiﬂygﬂ
LaILAA 913 T masi e nennasdsasin Ay

5. ofuwsaniinauliasuuacuan shasnuansAaasUaRy M“*jﬂsfﬂggﬂﬂ?;\‘l
T ﬁ@ufﬁummznuﬁu AN ARAUAUAINIHAZUNSITOHIUIA 2 RARINAT ADAATIZN
pnatiunan-asasin PEnnomesesafidulslers Wunnwunadeaiiainln unaidex
uwniliBan isduas Wdn uwenila uardansa

4. WNFRBENSAY B 2 BRRINATEIATNUANLATZUNTIIA 0.5 Radines Wilaly

TunsdrssmnBanndwiBeinguasioana Saviainm i
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Ail o a
A157971 5.1 32AUSIRBMNS HANgNENg

. ATLATIZARY
anTRanIRN :

20 Uunang 6N
BuVEaEATUDN (%) <0.5 0.5-1.5 >1.5
Bunaedng (%) <1.0 1.0-2.5 >2.5
Tulnsiau (%) <0.11 0.11-0.25 ~0.25
NaaWasa (NN./n1N.) <1 11-30 >30
Tnunaides (un./nn.) <40 40-60 >60
WARLELHN (Mme/100 g) <0.30 >0.30 -
WHNHLBEN (Mme/100 g) <0.30 >0.30 -
AN (NN./N1.) <5 5-10 >10
WAN (NN./AN.) <30 30-35 >35
WHINTHE (HN./n1.) <2 2-4 >4
AINLA (NN./NN.) <0.4 0.4-0.6 >0.6
NBIUAN (NAL/NAN.) <0.8 0.8-1.0 >1.0
Tusan @n./nn.) <0.1 0.1-2.0 >2.0

fisin: yrnTa (2554)
& o ! .
Asfusagely (Leaf Sampling)

& o/ ! dl a il < ad ASI dl ¥ ‘
naifudasynslugnaui enisdiasnznsige i Wwasnied indszlamilunis
~ o a ! aa = Y i ° > ' <
fa1soazAusIne s Anifeswense ( ledngusrasaluntsunziinisteds anslsh
aReEATineefniloie aznesiansnnsumseasiufiazfiudianens a1geesiy ggniaifiu
WHEHW DIYUBIAULN STHINANN Smanlueng asenndadamaniinananisulsisou

. v & [~ o ! & i . o o A ¥ o =K =K
ﬂﬂ@ﬂ‘iﬂ"lMﬁq@Jﬂ’]Wq‘jTﬂTU @ﬂuuﬂq‘iLﬂUWr}ﬂﬂ’NTUTﬂgﬂm@\‘iLﬂua@ﬂ’]ﬂi‘gwmﬂﬁﬂqu\‘iﬂﬁ
' A o '
'ﬁ’J\‘iL'?@”I‘VILﬂUG‘I’Jﬂf:l'N?‘U

1. Ao lunantly msfiunewlas vEenasenlaysesnswes 30-40 i
2. augefifinisnanluuatnasiiiunewlsly wiandsenlagesnses 70 W wazaas
Hundsanuanly 3-6 Waw afivnzasiigansiiu 100 S nasanuadlusmsnsdugms

4 2 v o > X e o
WﬁqﬂﬂﬁwﬁﬁTuTU?JNLﬂ@ﬁmmmuﬂwqm YUY NNAR T UBI AU N THUARLAUAULANANST FarT
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AR WIAN A N1 AU U YRS ARAIRNT 19T 5.2
3. gasiifiusaasnely auensaasegTuszeings (nusnasalnu) Tusinnansesas 80

ADIVIWL A

A5199 5.2 Faananiiminizanniafulugng

lAUgneng BN WHAR L raianfuly
AATARDIAN NYRTEHY ATNHIAN — gL
AnATAREWLY NHANTE fguien - Fonax
nMAnziuaan NATIAN WOBAIAN — NINGIAN
MAnzIuBaNIREmile NATIAN WEBAIAN — NINHIAN
nAwmie TUINAN WENew - HQueu
anfiudasnsiy

& o 1 Vv Vv ! 1 £ Vv £4 H & 3 !
ﬂfJiLﬂUTu’JuﬁﬁLL’N\‘ILL(ﬂ(ﬂ “V]’ﬂ\‘]W'TTﬂifl TNV‘]%NW’W]%NN% L’J@’]ﬁL‘MN’]ZNNT‘Hﬂ’ﬁLﬂUW\‘ILLGlL’J@W

8.00 . §19 13.00 1.
o i d' <
FIUITIUGAUVILNU

A o C: o 1 v v ] d v 1 1 1 GI/
NMHI9E AT Wﬁﬂﬂqﬂﬁqﬂ@]uﬁ’]ﬂnﬂ@]uﬁLﬂUﬂﬂ?ﬂ@T%LLW@%LLﬂ@\‘]Hﬂﬁ N‘JHNQ‘HY—J'NW’JTU

ASIRUBENILEY 25-30 mu TuiulaAu 10 T3 Avstnlnsanlusng 40-60 Tusasaasng

Usziavaaslufiiu

Ay TUDLUBIANUY N
v 1 1 '
1. ARYNDARNDUUANT
angpngnasgnands 1% 9 augedaliuanfssiumsluffudalun 1 wazlud 2

2895R97 2 (mwﬁ 5.3)
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< 4 = > S 2
At 5.3 UszinveasTufifiveasaugseaunauuanis

¥ [ '
2. ARENBBUNRITINUANTINS
anewang 1% JezEnuanismeafivlugusnnielud 1 uazlufl 2 sessinsusn (top

whorl) Tufifiussainfisiignuasuan Wuludinaw 4 Tumeau (wi 5.4)

< A & ¢ ' o a . .
AINN 5.4 ﬂ‘i%LﬂW“ﬂ’ﬂ\iT‘UWLﬂll‘llﬂﬁ@]uil’]\iﬂﬂuiﬂﬂﬁ’?’]ﬂLLG]ﬂﬂ\‘iLL’iﬂ (primary branching)

v [ 1
3. AL NBDUNRIIINUANTITD
pugvangasna 3 Jaullaufenandanda az3uunnii secondary 138 tertiary M54
nrluazBaBaiu Asunamlniuuasuanfiai vamlnsunasunninls uazueaawagniele
A g Al o . 2 2
s Avflanfiusosgtuinfisiiaglusnwsegnuauansnlsansfisdszian secondary vae
tertiary ieaaswamsanNugeng uuaensswazis (il 5.5) Taeufulugusnmdetu 1
dl o .dl 74 o ! 3 4 ! a % i
wazlufl 2 veesmsusn svasifiuiaesnsluiu auensnseg tusrasindaUsznnnisnaasy 80

ADIVILUAS (AN 5.6 WAZNINTA 5.7)
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within rows

-
) tow |

bBetween rows

‘\\
row 2

A o 1 A A @
AINN 5.5 G]’TLLWH\T’KIﬂQﬂGVWZLﬂUTU

< A & i¢ ! o a )
AINN 5.6 UﬁzLﬂ‘V]‘ﬂﬂ\iT‘U‘V]Lﬂ‘i.l“llﬂ\‘lmuﬂ’]ﬁﬂﬂu‘lﬂﬂ\?@"lﬂumﬂﬂ\ﬁﬂ\? (secondary branching
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AT 5.7 Uszinnaes lufifiLe9nue9eauaIanuanfivaes (tertiary branching)

4 1
4. angniidanaa
AL ANS AUAINTINNAZUHBATHIITIVINANLAZITNINUATY F9B8 19U
< B > ' ' v oA < o 'l 4o
AuAeluresfclusnfisziusiassenmsamaly szmnneuannaszfis Tnafivtuganemdelud 1

waztudt 2 209smsusn Tnetsluaeetuiiadnfefinasniaiiy (i 5.8)

A 5.8 Usznveastluifiuaassusnsiiidanie

ABNAITEN NTNIVINTTINLAT 56




ENAAIING... 77757&@%77&%@%7%@%754%i@a@jww‘immiéﬁumﬁmﬁww

ASLASANAIBT9 L9

1. \fiusegwlugwlatugmanafindagenazauiiarann

2. evinmnnazernlugnsuanifautuslaeSaugeugomnfl 70 avrizaides
waan 14-16 ala

5. tunadiiiuasnsneululaige aafulugdwdeunduuaisusiamasdfifinns
el 24 dalag

4. Tugnsfiauunsuan dlluad oAinaziddunsine s unesUfianiamn

[

< o/
mqﬂ‘jzmmmmm@ﬂ

m15797 5.3 szsiusnemafimanzan e

STV ATALATZTARTL
Tulmsiau (%) 3.3-3.7
WoaWNDIN (%) 0.20-0.25
Tnunades (%) 1.35-1.65
UARLTN (%) 0.2-1.0
WHNTLEEN (%) 0.20-0.25
ANNLT (%) 0.1-0.4
AN (WA./AN.) 50-250
WHINTHE (Hn./nn.) 45-150
AINLA (NN./N1N.) 25-150
NBIUAY (NN./NA.) 4-20
Tusamu (@n./nn.) 40-100

finn: yrunan (2554)
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msiasqyLiule (Girth)
nsdaniaesgifvlevesausnliunazmasey azunnanaiumd
1. szaznanidanan
1.1 wasUgnandivany 1 % O Budmaunuguena9eesdIaundsanUgnauein
Taifin 3 (Wau fiszianngs 10 wwRssniesesfianiaanesiflasa@uides vuauine
1-2 WRAssauaaw e lrdafiduwanafngnass laadann q 6 Wew
> Ky
1.2 aueneany 2 Janly
1.2.1 218 2 1 TALEUNIHANENANIBIAIANTTEALAINES 10 LEuflunTnde
Te8fAATIFUNLIANAE199HYTANELWET WIBNALTATUIALEUIBLAIANTTEALAINNEN
170 wWRasaniuinlnelomudn vnadidmituaudnans 2-3 wufwnsseuainn ey
° 1 - ldl 9/0/ ~ zil Vv £4 ~ zﬂl 9(/[ v v £4 zdl ° o o 3
FuaLAnd ledn avsdsaefianlumilouauiienlnaeyasesnuiivinnisdnnssiunass
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3 =  Umnan (moderate) AWAunaunly uaznisnszatseesiufidinlan

26-50% Wanlus1MpaNIn 25%
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yaaTU999 25-50%
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HINNI1 75% ﬁ%ﬂ?‘i.l’i'NN"lﬂﬂ’J"l 50%
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Wasduanangrussaslsn = ainlam x 100

IHIUAUTARNITIIVIINHNA B RS
o v [ o 4
msmsmummmumum'ﬂsmmwuqma
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PDI (%) = WASINIBDIAZLWIAUSLRWANA x 100
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1inAn PDI [4masiUAIMHANINUHLGA F9tl
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< 20% ANUNIU
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> 80% ADULE
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