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##4172305523 : MAJOR GENETICS

KEY WORD : VIGNA / ISOZYME / CLUSTER / MULTIVARIATE
TANATIP SILAPAWATANAKUL : GENETIC RELATIONSHIP EVALUATION OF
SOME FIGNA SPECIES USING CLUSTER ANALYSES. THESIS ADVLSOR : ASSOC.
PROF. SUMITRA KONGCHUENSIN, THESIS COADVISOR : WARALUK

TUNTIBANPAKUL, 96 pp. ISBN 974-17-0768-1

Genetic relationship among 24 lines of 9 Vigna species were determined using cluster
analyses by UPGMA of 30 morphological characters, covering 5 growth stages. They were the
first two true leaf stage, the fully expanded fourth leaf stage, the flowering stage, the mature stage
and the harvest stage. Nineteen lines were finally clustered into 5 groups. The first group
comprised 4 lines of V. mungo var. silvestris. The second group comprised two lines each of
V. mungo and V. radiata. The third group comprised V. umbellata accession number 17, 18, 51,
54 and 55. The fourth group comprised V. reflexo-pilosa accession number 26, V. trinervia
accession number 44, 47 and 74. The fifth group comprised V. umbellata accession number 43
and V. glabrescens accession number V1160. However, using band of 6 isozyme systems that
included EST, PER, MDH, SDH, GOT and 6PGDH, all 24 lines were finally clustered into 4
groups. The first group were 4 lines of V. mungo var. silvestris. The second group were
V. umbellata accession number 17, 18, 51 and 54. The third group were two lines each of
V. mungo and V. radiata V. umbellata accession number 43 and 55, V. trinervia accession
number 47 and 74. The fourth group were 3 lines of V. reflexo-pilosa, V. trinervia accession
number 17 and 44, V. angularis accession number 40 and V. aconitifolia accession number 83.
Evaluation based on comparative morphology and isozyme band resulted in the same clustering

as of morphology.
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Ugnityana Figna 9 ¥iia 321 24 moviuf lundamanes Tasgnmeiugas 2 du

$1u7u 2 sou Taoilszozviesenanedy 50 wudmas sinmsdAnnlundazsevldszoznannu
-~ -~ ci a < : (- [ “< A o o ‘:i a
6 1o ABTEUN 1 FUANYIAIAIABUAULIBU 2542 DURBUANATRUT 2543 UATIDUN 2 13U
< : - - “© N ) v A& @ o -
Anudd@euiiuiay 2543  duRBUAIMIAN 2543 TASUUNNANNAUSNRAUFIUINGIAIY

] 1 4
Hﬁ’ﬂ!ﬂﬂl"fl’ﬁﬂﬂﬂgﬂu descriptors for V. radiata and V. mungo (IBPGR , 1985) Aall
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1.1 szezlusagusnurndn

- dnyuznseen tuiindie lusTagusnurnii
- o v & A < o
- fveslaTinedia tiudinfiszoz 10 Ju ndwen
- anwennazaunievesluese dufindlelusTsqusnurnin Tasiaen 2 Au

udamAunie
- sfinveelueds udingiireveslues e luadegusnurinng

1.2 szezludinanindeng urnin
- sifinvedlnlszasudedn 4 Tudingilinludesassmsvesludszneuden 4
- e uazanuninvesludesasalais Yannluasalmevesludseneuden

4 Tagdan1n 2 Au udmaAunae
-mmnvesdnluten 4 Savndiundasudidudsdunusnidululszney

voudofi 4 Tao¥aein 2 Au udamrunio

- Ysnawuuuly  Tasiaen 2 du duaz 1 lud Wasnaudu 3 szdu Ae
UTuavunn Ysnmvuthunans uazdSuimvwies

- dvesdly Tudindvesiniluvesded 4

- Fuesddu Tunndvesdrdu e luvesdond urn

1.3. 520Ti5u0BNABN
Y] s o < Y ov @ 9/ 9 ' A
- egiuasausnuu o nTudinda ldsuih Tasiavin 2 duudamaunde
=1 o R A'
- dvedly Hunniliseanaen 50%

- anuiiuvemsau Tudindiesenasn 50% udiiaziuwiiu 3 szdude Tuse

] °o ¥ o s LG o 9
Mudausanu thunan llﬁ:ﬂﬂ"l”l"uﬂ1ﬂu

1.4. szozisugOUn
- dlnsou dedausnilaoud  Tasquiiuiinduaz 10 dn
- #seuAofiniosvesilneou ednusnnldsud  Tasquiiufinduas 10 dn
- Uainavunuiln Wedlnusnisunaoud Tasquiaduaz 10 Anudr Iazunudiy 3
L. By -~ - 9 < et
33y fie YSnannn Phnevnhunan tazdfinavuiestishifivu

[ 14 ]
- o Tudnusaun ueniuiinda145ni Tasdaein 2 Au udamAunae
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d A
1.5. szgzInUny?

o - o ] & ~ -3 ci v o &£ g ]
- dnvuzmsAadniudusensn WednIyaun Tasguiiunnauas 10 yeaen
- Fveslnun dedanSaydun Tasguiiudinduas 10 dn
- anwemiiaun Tasguiaduas 10 Houdimausie -

- $uwia de dn Tasguiaduaz 10 #audimaAunae
- dnvuzmseTaay Ta iednusnnlasud
=) -3 1 o &Y o
- dvounda Tasgquiiunnduas 10 waa
] -] L7 3
- siliamda Tasquiiufindua 10 waa
a -] A P / -3
- anududsemovesdandn Tasquiiunnduas 10 iaa

[ [ T v & 9 -]

- Anvuzaraeariweslady Tasquiiunnduas 10 waa

o v o o v -
- vinawda Taoguianauen uazarundnduay 10 waa udrmaunie
2. msanuleTxlad dromatindmnaTas WS Fa uuy Indezasa lud 0a

2.1 msanaeulydiinednylueulel EST uay PER
[ ’ [l Ed
Mdundiione'd 8 Su wunindufisen wwualulnswwanunduruds Tasuondu
drunefiszaiaeeniusn du uazly Tasuasuduivmesildadaeulmindseneudie
Tris-HCI 0.1M (pH8.2)  Phosphate buffer 0.1M (pH7.5)  polyvinylpyriolidone k 30. (PVP)
b
¥HUARTA19Y1 5%  2-mercaptoethanol 14 mM (2%)  Triton x — 100 (0.5%) liagsucrose 20%
s ] :’ o A ] % J 3 o - il
Tusasiduveniminisdemsadaeuledidy 1:1 wy) vimiuh ldwpumissdasnies
a A d ot ' v a
MUMIgaNAMIS oY 13,000 rpm Hunatu 15 il gaanizdula’ll uduauas

2010 bromphenol blue Yszans 1-2 wea 1y 1 luiiigaugiiand o esruraFea Weldi

msdnyae 1

22 msadaeulaiiiedny1lueulel MDH GOT SDH uay 6PGDH
dindarsiimzld 3 Yu nualulnassuaiugdunuds Tasuasawuduiniesnly
afaeulad Nlszneudie Tris-HC1 0.02 M (pH 8.0) UAY sucrose 5% (w/v) ludasiau
:’ o A v Y U4 I: o Ad' 9 A dd' d'
wmindty aeasadaeulsiiiy 1.1 v vmini ldwyumdssdianieamyumise
AImEaIe 13,000 mpm Hunanu 15 wfl gaweusmizdlall udadnmsazae

. L . I
bromphenol blue Uszana 1-2 voa wu'l3luiigamgiidind o eswusaden teldin

Anydely
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2.3 maiindanlas I ¥a

231  iszauurunszen 2 uku e e urunszan RN

232  @isueariies ulszneudae Sol* B C D uay E Awudaslunanun

233 wieumsazmonasuanTasidmmduduvean 8.5% Fwandasdiu
muwsouadaaasluased 3

23.4 Auasarasnasudeasiusesinszninnszen  Tasldnveunszen
Uszannl 1 (FUAAT uﬁaﬂi"uﬁanﬁuﬂaﬁ'ﬁuue’h01'1’1nt'%umﬁamiazawwﬁwauns:im &
Fel3e Inaudadszana 1 $2Tuenda

235  IATONTIAAIOATULY AWSATIAIN Fualumsieii 3

236 mindudidsuimieadusieis

23.7 xﬁumsazawmm%uuum“luaiaqinnwiwns:anmﬁamsazmﬂmﬂ%udw

o A <
suiae andszanm 0.5 ¥, DIVOLNITIN

. [ H = - d a {
G'Hﬂs‘lﬁ 3 ﬂﬁi']ﬂ']'llﬂ'lﬂﬁ?ﬂHTWﬂﬂZﬂ‘iﬂ'lvlllﬂ!i]ﬁ YUIA 10 x 10 IFUALUAT ﬁmmh’fui’fu 8.5%

(FIUNS BIUTIAND HATAME, 2539)

v ¥
wayuan [ayuuy

Sol'B | Sol'D H,0 Sol'E Sol' C Sol' D H,0 Sol'E

1.87ml | 455ml | 8.57ml 75 W 0.72 ml 1.25ml | 4.20ml 28 1

¥
238 e midsunudsusTnINasTIamilamIazang Taglane'ly uazselvion

udaszanm 1 T
< S
239 A MIdoUDeN
[ L4 []

2310 AnTesfifaumeaiuuy dreasazmoiiiesn1§Usy pH (electrod buffer)

(Fwaadismsasonlumanuan)
] 9
2311 hindesasas ludvafimioulundunszen Uszneudugunsaidalii ud
] ] s “ a/ 4 [ P * T CY .'3

Taaslusratiiiies @umsazaoilidesnIFsy  pH FwdtuBadueniiediwu
nazaW

2312 vhmsasaeulnifrion18lude 2.1 nie 22 1 5u1 ldasluyeusn

1 o [}
Taglamenugas 1 ¥e9
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23.13 detanszua’iilasaces udidamissdeunszualnfh nszuaase Tao
14 mudadnd i 200 Taad AeBlwmsasaeulsiindeuiindalaednvewriung
Taoviannveunszendium 1w, (fnaniszana 1 $2Tuensv)
24. Yuneumsfeudion'lu : -
241 wisumsazawafoueulridng @Ewaaddtnsmsoulunianuin)

k4
2.42 1192800V INIALNTEIN AATIUIIATULUBEN Havdaveusaduadnties

etaaadumiavesyosii 1

243 viwealdnaesiiiageueu ludl vinnsdeuluiiiia fgumgiteuiiunar 34 wu.
nisaunezlsnguavsaoy ToneswduTunfensn

244 masazmoifeusenudafrasadaninlszih 2-3 seu

245 ug9a’ 3 acetic acid 7% (oA e@fiAuven

] 1 4 ]
246 tuiinleTunnsui 18&remstiegd nfeuisnauounling

2.5. M3aAseH s Tuunsu
o < ° 1 . . & 0 1
il Tuunsudt IR InMIA1 RE (Relative fraction) FuilusnsiimmzuoyloTy

1 4
lesfuesuAnzsiia amgasasil
Rf = szezmundeufivesleTelel

o < o A4 4
TTHENNNHUANANTANARADUN

1 2 1] ¥
omiuhat RE 7118 5udnasluuon leTuunsy el sumouanuuanaisves
uAnzateRug
@ M -~ o o

s J @ o Qs o a Jao
3 ﬂ']iﬂﬂﬂQUﬂ’nuﬁNWuﬁ{ﬂ'lﬂwuﬁ‘ﬂiillﬁ"'JUﬁUﬂﬂTlﬁﬂﬁ HUUAANIABS (NAYT IMTUKIVNY,

2544)
3.1 mssanquanuduiuimaiugnssunIndnY N RFug NN
1 o L) ﬁ( M @ b
3.1.1 asnnummdulssanianuvinludnyasnlzing

ideyavindnyazlTinasndnnamanmvyy - Square  Euclidean

distance (D ./ ) #2om3 1¥nenufiames Tulsunsy SPSS 9ngas

n.
Distance (D _,) = i(xi' - x.r.)z
1 3=1 J 1}

-~ v a o I . @ P .

Tas  x;.  fis MAUNAYBINUFN i AU j
A " W L% Jd’ Jg v ~ .

x, A8 MAUNAYBINUTH i AnULN j

n fa SwudnyuznAne
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' @ - ﬂl 1 L
3.1.2 MIAMUNIMANLSEINTANINH NI INANY UL NAUAIN
ihdeyai ldinTamzuuudiu 1 ludnyasfinuvionuann uaz o ludnyue
P 4 - 9/ o T < . . b 4
fihinuwSenudes  uazdnumawmuadiendanuy  Simple  matching  @20n1314

- o 4 y ] 3 1 T
neuRAes Ilsunsy SPSS vingasdanil udunlasrimaiwndiendedi Winidusnaanie

AIN1IGUAIY (1)

. at+d
Distance (X ,) = (———)x =D
il a+b+ct+d
Tas  a = Snudnvasldnzuuuveniug i du 1 uaziug i dlu
b = Swoudnwaziibiaguuuvesiug i dlu 1 uazwus i duo

©
I

snnudnyusiliazuuuveaius i dlu o uaziug i du

d = swaudnvuzi Maziuuvesiug i fu ouazug i duo

3.1.3 msanauientlasdeyan lalegluguiasgiu (sandardized form)
i Idvindnvazding  tazdnyusnegumn  nduie

wasdoyaldiilusnnasgiu (standardized ) 910gAS

(D,,r _—D~)
11
y4 = —
i’ S
Z(D._r _5)2
S - 11
N—1
, X__, _5(-
zZ , = = 7
i1 S
=2
, YX ,—X)
S — 11
N—I1

A J [ a o (d'_ o o Jd !

Tas  z, fe ANAITIUYBIANYUYTINUWUEN i AURUEN |
S fe daubsuUUINAT§IUYEIAIA N IvBIanY Mz UTIN
-~ ' v o a o I L v o Jdd ]
D , fefwnuvnvesdnyuzlsinaluiughn i duRugn i

D fl AURdBUBIA AN NVBIANYUTYT UM

[ P v o o I . o o I I
. Z, f9 ANNATEIUVBIANYUSAUAMRUTA i AURUFA i
11
s’ fe dyuilsauuinasuvesnin i nvesAny Uz AUNIN

- J

X, fe swwvievesdnuaguanlunuii i duiuin i
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X  fie AURDOYBIAINIINYNYBIANYMEAUNN

N fe swaumsdhguessianurnvenisafssuiey
] 4

3.1.4 mssnnaiiesmdulszanianunn
deyaunasguf ldvindnvaisdima uazdnyasnRguam 15

'
duilszansanuvnuuy Weighted 3INQAT

Weighted (W ) - @, W)+ (@ W,)
11 11 1

=3 [ o - o oI . @ e s r

Tay Z , fe AnnasguvesdnyulSinuuesWugn i AUWUEN i
! ~ ' [ o Jdd . v o Jda ¢
Z D ATNIATTIUVIINHUTSAUNNUBINUTN 1 AUNUEN i

a SudAnyaen YT

v ¥
SudnuENAnY LA

a TIUIUANHRSN AN IN

1] 1 4
SIUIUADY AU NANY IMINNA

3 J o a ] 9/ o -3 14 o 1
viniundassmasadudszansanuisdidusnaw@un (@ ,) demaiham
1

o ° -] ' & A o 1 da td ° g A
dnan lduandisswudusmin e masasugegaliiiu o Tasuansnnuauae,

[ 4
o Ao

uilifiunnem
o A o oA AR o a P
3.1.5 MsAnnesanquisiany1 uasmdudszanimayen o
o @ Py A" 1 a 9/ Y J o o o v
dulszansanuvien 1dlude 3.1.4 wndanquarduiuiaismssaungu

A da v @ o 'Y v 9 as o
WwUﬂ']ﬂ'Tlu“']\‘uﬂU“qﬂ./l'Js'JUﬂu A383% UPGMA inﬂf.!ﬁiﬂ‘iu

_ L

nyn, rSCIZSSCZD'S

De1)e2)

'3 o
9 $mIuwuglucl

ameld
®
<=
B
o}y

o dnuRuiluc '
' 1 o ' [ o o '
8 A Nvesaewus r lungu cl Auaenug s lungqu c2
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cl oy 2 AB ARUYBIMIERUTINAYINNISSIAIANNY INITRENTA
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a i v o d o a t @ e a 4
3.1.6 mimmmtﬁe'ﬂ1mmﬂuwuwmﬁuﬂs:ﬂmmmma ﬂﬂﬁﬁﬂizﬂﬂﬁﬂ']ﬂ‘fiﬂu

Toq mnqmﬁ”«ﬁy
Ty — = E(Ey)
n

Ixy =
\/[Ysz - l(Z:X)z][zyz - 1(Ey)2 J

1 .74 -~ A‘ v
Tas  x fo erdudlszAnsanuvn @)
11
A{ i
y fe  sdudszanimadoulos
=) © L. a A’ ] P T ~ ﬂ( A!
n Ao SnumdulszAnianurn niemdunszansminiyen o

o ' v o ¢ @ 4
3.2 mssanquanuduiuimaiugassunngduuy lo Telal
321 asfmnummanuadieansnngluuyleTalsl
- ° v S [ 3 b4 9/ Qo T d' =
dnsanludgunnianuRndud aznndy 1 ludwmisidsniaguovd
1 1 4 v
wazldaziuudy o iffehivsinguoud mimimideyadildindnnudnnundoadauy
Simple matching A20ABNNUADS 11s1NTY SPSS
° A o L} P
322 asAnaiedanguisnany
o 1 4 o v o o [
wmanuadieanei 181ude 3.2.1 ndanguaruduiuidieds UPGMA 15U
Avafude 3.1.5

1 o L o/ = A‘ o o/ - ﬂ‘
323 ﬂﬁﬁ'lll’)ﬁl'ﬂ?ﬂ1ﬂ'nllﬁuwu{UﬂﬂﬁUﬂizﬁWﬁﬂTlmﬂﬁﬂu fududszansng

FouToa (r, ) wuideiude 3.1.6

33 mi%ﬁnfjnmmﬁuﬁuEﬂnﬁurgnssumﬂﬁﬂumzmaﬁmgm“?wms’mﬁugﬂunu"laTcu

asd
33.1 prfmnumAmnIYReIndYsrMdugIne tazzduuy leTa o
ulasmmuadondeiidnne1dhde 321 Wilusmunihe wdnini
nlaq'lg nozariisan18lude 3.1.4 ndnnaleglugihnasig
332 msfnnuiesdssdninanniessnnednsazmedugniine uazgll
nuv'TeToled Taothaunasgit IKlude 33.1 wmandlszAnianuin 193RIy
{03.1.4
e 333 nufmnuiesanduitsfianm hdnlsznsaunied 1ddedundangy
AduNuid e sReIude 3.1.5 s indnoamanudniufvesdulssant

1 % o - ﬂ( 4 v
AU iy dudseaninisideuledTaedsmeanulude 3.1.6
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1. msfAnmanYaITNIsdUg I INN

mstufindnyaenedugIuIng W veiiyana Vigna 9 wila 24 mowug lu s
o o -~ - J 1 d' = ) Ad' r 9 4
szezmswsauanTa Ae szovlusiegusnuindne szezlunifannded 4 uindn szozisueen

a v o 4 3 @ @ H
Aen TToENAALA URsszoTuINg) Tuslenua 30 Anvas TAnansdny Al

1.1 msAnmszorlueTegusnurniie Awaasluasin 4

1.1.1 6NYMEAISON WU V. mungo var. silvestris V. radiata V. mungo WQY

V. aconififolia UANHULAMITIBANVY epigeal duRw¥HAA o NindeldnyuLAITOANIY

hypogeal

1.12 dlalinefia WU V. mungo var. sivestris Tanmlu2d e AW uaz
29 V. mungo SAWIuTNN V. aconitifolia Waz V. radiata fiddmluddiey daurshimae

' s ~ 4 o y v a é’ a
Niansoruiind laTuaefiald tiesnndrduldludes hinsyvunmiiedu
1.1.3 ywalueieidielusTegusnurning

1.1.3.1 arweralussawealueagusn wudt ¥, mungo var. sibvestris URIMEM
luegszning 1824 . FalndiRosuisyiln V. glabrescens V. aconitifolia W0
V. angularis FiarwemluTasmaodiu 2.1 2.2 uas 2.5 ¥, MWD V. umbellata 1111873
luegsening 2.3-4.0 9. V. reflexo-pilosa finamenluegszuin 13-1.4 u. V. trinervia i
anuenluegizuin 0513 WU, V. radiaa finnwenlvegiznin 1436 wu.  dn
V. mungo HAMNETI 1UBYITNIN 1.0-3.7 FW.

.
1.132 arwndnlueseweslueTegusn wudt ¥ mungo var. silvestris IR

aheluegsznin 09-12 wu. V. umbellara finnmninvedluegsznine 0811 .
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V. refleco-pilosa Hanuninvealuegszuin 1.0-1.6 1. V. trinervia inrwninveslueg
YN 02-11 9. V. aconitifolia SnamniravesluTasedeilu 05 s ¥ glabrescens 1
anuntaluTaomdedly 1.7 9. V. angularis finwnialulaomdodiu 2.6 1. V. radiata
finnuninveslusgsznin 1.4-2.0 wu. uazlndiRoany V. mungo finnsauninluegszuing

1.4-2.5 su.

1.1.4 3U51910959 WU V. mungo var. silvestris TaNYUEUUTUROINY V. mungo
(ag V. radiata fis 1131579193 04011Y ovate - lanceolate @MU V. reflexo - pilosa Hanyuzzing
VS UROINUY, trinervia V. glabrescens Wz V. angularis Taofizd5nlussauuy ovate dau
V. aconitifolia figt5191093011Y lanceolate d1WTY V. umbellata Higlinlueiald 3 uuy fe

lanceolate ovate-lanceolate 1A% ovate TAgWw1 fig1)5 11V lanceolate 1NTiITA
-_ -~ a 9/ a T o a
1.2 msanwszor lufimanindedn 4 udnii dwaadlumswn s

1.2.1 gﬂ'm"ludaamqﬂaw‘luﬂszna‘uia"?i 4 WU V. mungo var. silvestris WAz
V. reflexo-pilosa 113151910 2 1111 AiB ovate-lanceolate AT thomboid V. umbellata fiz1}3 131y
3 1UY 0 ovate-lanceolate ovate AT thomboid V. glabrescens V. angularis V. radiata
une V. mungo  N3inluuuy ovae ¥ aconitifolia figiinlunuy rhomboid ay

V. trinervia 113157910 2 11UV AD ovate-lanceolate AT ovate

1.22 vinaludesasaaieluyseneudedi 4
1221 aawenluges WU V. mungo var. silvestris inme1Iluegszning
2.8-3.6 Y. V. umbellata Hin1enluegszning22-6.5 ¥, V. reflevo-pilosa dnnigy
Bg5TNIN 33-52 WU, V. trinervia Tinamomaluegsznin 1.3-3.5 $1.V. glabrescens AN
o luTaomaclndRoty V. angularis 18 2.5 10 23 3. V. mungo finamemluegszning
3.0-3.2 wu.Yaoln&RoeiY ¥ aconitifolia A® 3.1 BUMAT V. radiata HAIMENTUBYTTNIN

5.6-6.3 FU.
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mnaf 4 dnwaemedugndnoluszorlusiigusnuin el sana Vigna 9 ¥ila 39u 24

awoRug
y lundo
aWwRugn mssen | dlalipovia gUinluese
: 81/ ()~
1. V. mungo var. silvestris (TC2208) | epigeal green-purple 1.8/1.2 ovate-lanceolate
2. V. mungo var. silvestris (TC2209) | epigeal purple 24/12 ovate-lanceolate
3. V. mungo var. silvestris (TC2210) epigeal green-purple 2.1/0.9 ovate-lanceolate
4. V. mungo var. silvestris (TC2211) epigeal purple 2.2/1.0 ovate-lanceolate
5. V. umbellata (17) hypogeal - 3.0/1.1 lanceolate
6. V. umbellata (18) hypogeal - 40/1.1 ovate-lanceolate
7. V. umbellata (43) hypogeal - 3.0/1.0 ovate-lanceolate
8. V. umbellata (51) hypogeal - 2.3/1.0 lanceolate
9. V. umbellata (54) hypogeal - 3.0/1.0 lanceolate
10. V. umbellata (55) hypogeal - 2.5/0.8 ovate
11. V. reflexo-pilosa (24) hypogeal - 1.4/1.0 ovate
12. V. reflexo-pilosa (26) hypogeal - 1.4/1.1 ovate
13. V. reflexo-pilosa (51) hypogeal - 1.3/1.6 ovate
14. V. trinervia (17) hypogeal - 1.3/1.1 ovate
15. V. trinervia (44) hypogeal - 0.5/0.2 ovate
16. V. trinervia (47) hypogeal - 0.6/0.3 ovate
17. V. trinervia (74) hypogeal - 0.8/0.5 ovate
18. V. glabrescens (V1160) hypogeal - 2.1/1.7 ovate
19. V. angularis (40) hypogeal - 2.5/2.6 ovate
20. V. aconitifolia (83) epigeal green 2.2/0.5 lanceolate
21. V. radiata ("N.1) epigeal green 14120 ovate-lanceolate
22. V. radiata ("N1.2) epigeal green 3.6/1.4 ovate-lanceolate
23. V. mungo (ﬁuag'(anz) epigeal purple 1.0/2.5 ovate-lanceolate
24. V. mungo (q'vmq 2) epigeal purple . 3714 ovate-lanceolate
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1.2.22 anundnludges WU V. mungo var. silvestris tinnuninlusgszning
1.5-1.8 U, V. umbellata finmnialusgsenin 1.13.6 93, V. reflexo-pilosa linuninly
OYSTHIN 1740 9. V. trinervia Tinamninluegssning 0.7-2.0 ou. V. glabrescens il
armnaluTaomAslndifoady V. angularis fie 2.2 1z 20 ¥4, V. acomitifolia Sianunin
TuTaomdeiiu 0.8 . V. mungo finnmninluegszuin 202190, uaz V. radiata finam

ndnluegsznin 6.8-7.6 Bu.

123 awendnludedi 4 wudt ¥ mungo var. sibveswis  finamemegzning
3.8-4.5 WU, V. umbellata UAIMNONIBYIZUIN 2452 WU V. reflexo-pilosa NANMO1IOY
tMIN32-7.09. V. trinervia IRIMO1IBYITNIN 1.8-3.2 WU, V. glabrescens UAINII 1AY
1A 2.2 su. 1n&R0IAY V. angularis 1AL V. aconitifolia fimuomlaonde fe 2.0 uax 1.8

FUAWARY V. mingo UAIMITIBYITHIN 4.5 ¥, UAY V. radiata UANNITIBYTTHIN

7.1-10.6 ¥u.

1.2.4 Yswavuuuluden 4 wuit V. mungo var. sivestris - Tilsumnmvunuluniessy
v
ROINY V. aconitifolia AWMU V. umbellata Wua wManuasvelSinavuuuluia 3
o -~ 4 g o g < 9/ .
dnvar Ae ISnawumnn HUsuavulunan uasdTinawuies @ V. minervia
V. angularis V. mungo U2 V. radiata fiTanavupuluthunan  uandein 7. glabrescens
ffsavunulumnn e ¥ reflexo - pilosa WusmmannatsveTinavuuuluiion

2 dnvaiy As TUSnavuhunan uazlTinavniee

125 admly dieludef 4 udn¥ e WU V. mungo var. silvestris Rt mludiae
uaziufn V. umbellata fadnluding uaz@e1 V. reflevo-pilosa fiatuludiaady
V. trinervia Sty i 82 uazdnaady V. glabrescens i mlufing  daufivyiia

sunimdeliad il uaiven

12.6 adduiteluden 4 urna WU V. mungo var. silvestris TAGAUTN UaHN
(Y V. umbellata Hinmumamnvmsyesddrdumnniiqa Ae i tirudy Wer uazdionin
V. reflexo-pilosa fidsdumiraduas@onhninn  Virinervia fifdduiizaudy uavver

13 | A
V. glabrescens 0T V. mungo  HAGWAUTANN dauiisyiianminiuiidhdudiie
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1. V. mungo var. silvestris ovate-lanceolate 3.6/1.6 45 sparsely purple purple
( TC2208)
2. V. mungo var. silvestris ovate-lanceolate 2.9/1.8 40 sparsely purple purple
( TC2209)
3. V. mungo var. silvestris ovate-lanceolate 2.8/1.5 4.0 sparsely purple purple
(TC2210)
4. V. mungo var. silvestris rhomboid 3.5/1.5 38 sparsely dark purple dark purple
(TC2211)
5. V. umbellata (17) ovate-lanceolate 4.0/2.2 2.8 densely purple purple
6. V. umbellata (18) ovate-lanceolate 2.2/14 24 densely purple purple
7. V. umbellata (43) ovate 42/2.5 52 moderately purple green purpl
8. V. umbellata (51) ovate-lanceolate 4.5/2.9 3.0 sparsely purple dark purple
9. V. umbellata (54) rhomboid 6.5/3.6 28 densely purple dark purple
10. V. umbellata (55) ovate-lanceolate 2.5/1.1 2.7 sparsely green green
11. V. reflexo-pilosa (24) ovate-lanceolate 5.2/4.0 5.5 sparsely dark purple green purple
12. V. reflexo-pilosa (26) rhomboid 3.3/1.7 3.2 moderately | dark purple dark purple
13. V. reflexo-pilosa (51) rhomboid 5.0/4.0 7.0 sparsely dark purple dark purple
14. V. trinervia (17) ovate-lanceolate 3.0/1.7 2.6 moderately green green
15. V. trinervia (44) ovate-lanceolate 3.5/2.0 32 moderately purple dark purple
16. V. trinervia (47) ovate-lanceolate 2.8/1.7 25 moderately purple dark purple
17. V. trinervia (74) ovate 1.3/0.7 1.8 moderately | dark purple dark purple
18. V. glabrescens ovate 2.5/22 22 densely purple purple
(V1160)
19. V. angularis (40) ovate 2.3/2.0 2.0 moderately green green
20. V. aconitifolia (83) rhomboid 3.1/0.8 1.8 sparsely green green
21. V. radiata (AN®.1) ovate 6.3/7.6 10.6 " moderately green green
22. V. radiata ("N4. 2) ovate 5.6/6.8 7.1 moderately green green
23. V. mungg (ﬁHnﬂﬁﬂZ) ovate 3.012.0 45 moderately green purple
24. V. mungo (gN©42) ovate 3.2/2.1 45 moderately green purple
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1.3 msanyiszezisussnasn @Al lua1snn 6

1.3.1 1gABAUTAYTU WU V. radiara iBIgABAUIAIIUBEITHIN  35-37 U i
1n¥A03MY V. mungo UAT V. mungo var. silvestris iOIGABAUTMNUBYIZNI135-39 Tu
V. umbellata $1019ABAUTAUIUBGTENTN 60-105 TU V. reflexo-pilosa aoWuf 26 iieigaen
usmuulaomaoiiu 82 Fu V. rinervia 0oWUg 44 47 uay 74 fiowgaenusnuIMagITHIN
78-84 3 V. glabrescens ﬁmqaanusnmﬂﬁumﬁa 115 Su daufisiimde iannsasuiiney

aanusnuula

d P ' aa & o = 'Y
132 dluiilesanasn 50% WU V.mungo varsilvestris WA TUMTWEY  UAZIVOAVY
V. umbellata ¥ udiGe280u @02 tazBondy V. reflex-pilosa tovug 26 i luddorseu
o o St o =
V. radiata V. mungo WQY V. trinervia TVYWUL 44 47 uaz 74 fialududdion

. ¥
V. glabrescens aluATondy daudvyiianimae hisunsotufionalusositld

133 AWiUvemIuiiessnasn 50% WU V. mungo var. silvestris NANYY
APNTUYOMSINIUNAN V. umbellata URZ V. trinervia MORUT 44 47 uay 74 fidnywme
N3 UARN HAZTY V. reflexo-pilosa AOWUT 26 UL V. glabrescens UANYUTYBINITINY
1y FWANANNIN ¥, mungo uaY V. radiara TRAOMUTNIvfu T wewiudiduldFanu

[) -~ A d' -~ [} @ -2 d’
drufi siiafimae awnsotunnnaluszesit 1@
-~ A' t o :i
1.4 nsAnuluszoziSugaun duaasluaisei 7
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1.4.1 ﬂﬂnﬂﬂu WU V. mungo var. silvestris uﬁﬂﬂaauawmmu uazvgioau

A ' <t < b 4 o o <

V. umbellata WaAHNBOUNVE UASINGUYY V. reflexo-pilosa AWNHUY 26 AT V. glabrescens Ul
P . s v o <t ' s P ' =4

ﬁﬂﬂﬂeuﬂwmlﬂu V. trinervia mtm‘uﬁ 44 47 uaz 74 uﬁﬂﬂaauﬂwm g llﬂ:ﬂlﬂ']lﬂu

[ ¥
V. radiata V. mungo HaneoudAey  dwfyyiianmie hisnnsatuiinnaluszozitla

142 #sesanfiviediingeu Tufindiednusnulaoud wui V. mungo var. silvestris
V. reﬂexo-ptlosa ﬁ‘lﬂﬂuﬁ 26 V. mungo V. trinervia iT‘Itlﬂuﬁ 44 47 ua 74 V. glabrescens ua

([Woudy V. radiata {002 V. umbellata fididioudy mma azm muwwua*nmaa"u

o 2 AS’
awsovufinealuszesit @
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1. V. mungo var. silvestris (TC2208) 36 green thunan
2. V. mungo var. silvestris (TC2209) 37 green thunan
3. V. mungo var. silvestris (TC2210) 39 green 1thupas
4. V. mungo var. silvestris (TC2211) 35 dark green 1hunan
S. V. umbellata (17) 78 light green thunan
6. V. umbellata (18) 60 dark green thunan
7. V. umbellata (43) 105 dark green iy
8. V. umbellata (51) 63 green thunan
9. V. umbellata (54) 73 dark green thunan
10. V. umbellata (55) 75 green thunan
11. V. reflexo-pilosa (24) - - -
12. V. reflexo-pilosa (26) 82 light green iy
13. V. reflexo-pilosa (51) - - -
14. V. rinervia (17) - - -
15. V. trinervia (44) 80 green thunan
16. V. trinervia (47) 84 green i
17. V. trinervia (74) 78 green ny
18. V. glabrescens (V1160) 115 dark green iy
19. V. angularis (40) - - -
20. V. aconitifolia (83) - - -
21. V. radiata (AWa.1) 37 green Tsq
22. V. radiata (", 2) 35 green Tusq
23. V. mungo (WugyTan 2) 35 green | T1l54
24. V. mungo (ij‘nm 2) 39 green Tsq
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143 USmnavuuuiln Suitndeilausasunlioud wua 7 mungo var. silvestris I1ag
V. mungo TUSwmvudidonuunivinn uandwnn ¥ reflexo-pilosa  AWWUE 26 Az
V. glabrescens  aWiTwudiHln V. umbellata SIS msivudidamunivginan uaz iy
AW V. trinervia MoRUT 44 47 uaz 74 TSinavuann uaz'lifivy Voradiaa f5umvy

v |
thunae daunvyiianmas hiaunsedunnowaluszesiild

1.4.4 oHAUSAUA WU V. radiata Ti01gu1nAROINY V. mungo var. silvestris fio
BYITMIN 53-55 Az 51-60 Ju AWERY V. mungo florgiuegizvin 7075 Ju
V. umbellata 1014 5U8G5NI1 84-138 SU V. reflexo-pilosa a10Wus 26 Jegiulasmie
100 34 V. trinervia MoWuT 44 47 uag 74 Towgiuegsenin 98-118 U V. glabrescens

. v b4
iogiuTaomas 140 Ju dauRyriiafimae hiaansetiudinnaluszezi 14
1.5 msfnu luszoziuine dumanasluasn 8

1.5.1 nsaadndufuyeaen nu 7. mungo var. silvestris V. mungo V. reflexo-

pilosa WRUY 26 V. trinervia 0OWUT 44 47 UAZ 74402 V. glabrescens ANYULAIAR
@ L] é z A L] d’dv o, L L]

AnfudugensniuunAiase FWANANIN V. radiata NdN¥UEMsARANALUAUYeRBN
1 @ - o ' é z o

HUUABYN A V. umbellata nnyaznsArinAuAUFeaeniuLTBEn 02AIRIATI AR

o * ~ o A ~ ' U] dv
1‘Hﬂ1WVI1 ﬂ’)ﬂW‘lf‘]fUﬂ‘Vl!ﬂﬂﬂ1Hﬂ1u1iﬂﬂuﬂﬂﬂﬁ1u73 Z'Nvlﬁl

152 @HAMUA  WUT V. mungo var. silvestris NARDUAANAWNY V. mungo WD
b
V. reflexo-pilosa @eWug 26 UANNUATA V. glabrescens HAHAUATIINA V. umbellata 1az

v
V. radiata FAAMUATA taz@aa V. minervia 0oWug 44 47 uaz 74 Hddnuadudunie

]
=~ -~

° ] -3 - [} o d’
uazd daunvyianmae lawsodunaonaluszesi 18

1.53 AOWONANTINSANT WU V. mungo var. silvestris UAMITIBYITNIN
2.5-3.0 IWUAIAS V. trinervia TOWUR 44 47 Uz 74 UANNENBYITNIN 4.9-6.0 .
V. glabrescens finnwonTaondo 5.8 %, V. umbellata HMMOTIBYIINTN 5280 .
V. reflexo-pilosa moviuf 26 finamenlaomis 6.0 N, V. mungo Hmmemegsznin
4.0-43 W, V. radiata fimmeminegsenin 95100 sy,  daudywiiafimde hiaunse

p A
Tunnraluszezilld
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1. V. mungo var.silvestris (TC2208) dark green dark green densely 51
2. V. mungo var.silvestris (TC2209) dark green dark green densely 51
3. V. mungo var.silvestris (TC2210) dark green dark green densely 53
4. V. mungo var.silvestris (TC2211) light green dark green densely 60
5. V. umbellata (17) dark green dark green glabrous 93
6. V. umbellata (18) dark green dark green puberulent 85
7. V. umbellata (43) green dark green glabrous 138
8. V. umbellata (51) dark green black glabrous 84
9. V. umbellata (54) dark green brown glabrous 95
10. V. umbellata (55) green dark green glabrous 93
11. V. reflexo-pilosa (24) - - - -
12. V. reflexo-pilosa (26) dark green dark green glabrous 100
13. V. reflexo-pilosa (51) - - - -
14. V. trinervia (17) - - - -
15. V. trinervia (44) green dark green glabrous 98
16. V. trinervia (47) light green dark green densely 118
17. V. trinervia (74) dark green dark green glabrous 105
18. V. glabrescens (V1160) dark green dark green glabrous 140
19. V. angularis (40) - - - -
20. V. aconitifolia (83) - - - -
21. V. radiata (N"W11.1) green green puberulent 55
22. V. radiata (M1, 2) green green puberulent 53
23. V. mungo (WygyTan 2) green dark green | . densely 70
24. V. mungo (Q"VI!N 2) green dark green densely 75




31

154 Swauwdadedln WU V. mungo var. sitvestris Hsuaumdalndifisedy
V. mungo A0 4-5 U0z 5 AR V. radiata U0z V. umbellata HHSMIUNARARHNBYTZN N
6-8 AR V. reflexopilosa 0WWUR 26 UL V. trinervia ToWUT 44 47 uaz 74 i wu
nindeiinegsznin 10 naz 8-12 WA ¥, glabrescens HiMnuniamas 8 wia daufivyiia

] v
fmde luannsotunnraluszeit 1@

155 AnvensinsaAvla WU V. mungo var. silvestris Waz V. glabrescens il
ﬁnym:msm?munﬁuhuuuﬁagmsq V. umbellata ﬁﬁﬂym:n1m'§q;uuur?'i’ammzﬁqﬁ’amq
V. reflexo-pilosa AOWUS 26 UDE V. trinervia 010WUT 44 47 uaz 74 Tdnyuemssydula
HUUABE FUANANNN V. radiata FuraaalunIng 2 uaz ¥ mungo RNAANUEMINTYAY

e’/’ 1 -~ ) d' -~ [] o <€ d”
Taunuaase drufsynianmis liawnsotuninwaluszesil 1@

9
156 wda WU V. mungo var. sivestris QT V. glabrescens NMAATIIAM
d J ° o -3 : °
V. umbellata SinAadilioasou 0109a @1 UAZUAS Vreflexo-pilosa fitnysizmaadiiiaia @1
1 4 i 4 } 4
'Y ° ° o -
uaziionlutimin V. rinervia thiudadiiiena uazi@ionhnima 7. angularis NdnyazaOa

a - o g aa v S o g ad
aAuAN V. aconitifolia UaNYUSIAATIVYEIBBU V. radiata UANBUZIUAATIVEI AT

g g Ao
V. mungo HAAHUTINAATA

[ -] [
1.5.7 j‘ﬂi‘l\lluﬂﬂ WU V. mungo var. silvestris V. reflexo-pilosa WQZ V. trinervia il
o 1 <
am;tuz;ﬂimuammumms:uaﬂ V. radiata V. umbellata V. glabrescens W0 V. angularis
o 1 -] 1 o ]
fignpusglinwdauuumsnszuenlasdlaonuiiugdi v aconitifolia fidnymzgaline

midauuvgd Vv uag V. mungo HidnwuzgUitmaauuugy lvlasdmdarenay

158 armiludlszmovesiamia WU V. mungo WAL V. mungo var. silvestris il

[] 9y [
Snwaidudsemofiianda gy V. minervia Siaawazas lidudseme uaziuszaon

- o ) a 4 A t Ao aa -]
WIAAA uazwwuﬂmﬂaawmmanymznfluﬂizmuwmmaﬁ

159 dnovmznsaeatvesledn WU V. mungo var. silvestris fidnymzAgAl
V.umbellata g lngiidnumzmsneadioniudedis 43 #lhifimsaea  douiyyiiah

- M ' 14 o
maawmﬂuunnymzmsﬂam‘ﬁ
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A) V. mungo var. silvestris ~ @OWWE TC2011  LUVDIAIATS
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1.5.10.1 AINENIVOUNAA WU V. mungo var. silvestris HAIWGIIVBANAADY
] -3 v 1 ) T
STNIN 2.5-3.3 UN. V. umbellata TINNMUEIVOAUNAABYITZNIN 5025 WU, V. reflexo-
a - v J P = o aa
pilosa TIAUEIVBANAABYIININ 3.0-5.0 wy. FAINARKINY V. trinervia NiIAIMEN
o ' ' 2 4 o
YBUNARBYSTNIN 3.0-4.0 W, V. glabrescens Hinmgnveundamas 4.5 uu. IndiRseiy
% - ' 3
V. mungo WAT V. aconitifolia NAMITIVOUNAABYTZHIN 4.5-5.0 1AL 5.0 WU, UAZ

V. angularis NAMENIVOINAARAY 7.0 WN. V. radiata TiRIMETIVBUNARRYITN I

4.8-5.8 uu.

15102 Amundveuudn WU Vmungo var. sibvestris Tinuninegsznin
2.5-33 UN. V. umbellata TA1MNTNBYITNIN 2.7-4.5 W, V. reflexo-pilosa fiAIMNT190Y
SENIN 2030 W, V. aconitifolia HinImn3ande 2.0 wn. V. glabrescens finamntramis
3.0 w1, In8IRGIAY V. trinervia finamnisegsznin 2.8-3.0 . V. angularis Hinundn 5.0

WM. V. radiata inun3egsznaig 3.8-4.0 . V. mungo finnuninedsznin 3.6-4.0 uu.
2 msfnmnlelxlal drumaiindanlnsInida uwuindeza3ailud wa

vinnsAnygUiuuvesleTxlailufivana rigna 24 moiug &rumatindinnlns

W53a Tagdny19neu el 6 s5uv Av EST PER MDH GOT SDH itas 6PGDH lawans
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1. V. mungo var. silvestris (TC2208) sub erect straw 25 4 semi-erect
2. V. mungo var. silvestris (TC2209) sub erect brown 3.0 5 semi-erect
3. V. mungo var. silvestris (TC2210) sub erect straw 29 5 semi-erect
4. V. mungo var. silvestris (TC2211) sub erect straw 2.9 4 semi-erect
5. V. umbellata (17) pendant black 6.9 8 spreading
6. V. umbellata (18) pendant brown 6.5 8 spreading
7. V. umbellata (43) sub erect brown 8.0 8 semi-erect
8. V. umbellata (51) pendant brown 52 7 spreading
9. V. umbellata (54) pendant brown 5.5 6 spreading
10. V. umbellata (55) pendant brown 5.7 6 spreading
11. V. reflexo-pilosa (24) - - - - -
12. V. reflexo-pilosa (26) sub-erect black 6.0 10 spreading
13. V. reflexo-pilosa (51) - - - - -
14. V. trinervia (17) - - - - -
15. V. trinervia (44) sub-erect straw 49 8 spreading
16. V. trinervia (47) sub-erect black 6.0 12 spreading
17. V. trinervia (74) sub-erect black 55 10 spreading
18. V. glabrescens (V1160) sub-erect brown 5.8 8 semi-erect
19. V. angularis (40) - - - - -
20. V. aconitifolia (83) - - - - -
21. V. radiata (PW@.1) pendant black 10 8 erect
22. V. radiata (NNd. 2) pendant brown 9.5 6 erect
23. V. mungo ('ﬁ'lslﬂﬂﬂﬂ 2) sub erect black 43 5 erect
24. V. mungo (Q"mN 2) sub erect black 4.0 5 erect
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L. V. mungo var.silvestris (TC2208) brown drum dull concave 3.3/25
2. V. mungo var silvestris (TC2209) brown drum dull concave 2.5/2.7
3. V. mungo var.silvestris (TC2210) brown drum dull concave 2.8/3.3
4. V. mungo var.silvestris (TC2211) brown drum dull concave 2.8/2.5
5. V. umbellata (17) light-green ovoid-drum shiny concave 6.0/3.5
6. V. umbellata (18) mottle ovoid-drum shiny concave 5.2/2.7
7. V. umbellata (43) red ovoid-drum shiny non-concave 7.5/4.5
8. V. umbellata (51) black ovoid-drum shiny concave 5.0/3.5
9. V. umbellata (54) black ovoid-drum shiny concave 6.3/4.0
10. V. umbellata (55) light-green ovoid-drum shiny concave 6.5/4.0
11. ¥. reflexo-pilosa (24) brown drum shiny non-concave 3.012.0
12. V. reflexo-pilosa (26) green-brown drum shiny non-concave 3.5/2.7
13. V. reflexo-pilosa (51) black drum shiny non-concave 5.0/3.0
14. V. trinervia (17) brown drum dull non-concave 3.0/3.0
15. V. trinervia (44) brown drum dull non-concave 3.5/2.8
16. V. trinervia (47) brown drum dull non-concave 4.0/3.0
17. V. trinervia (74) green-brown drum shiny non-concave 3.5/2.8
18. V. glabrescens (V1160) brown ovoid-drum shiny non-concave 4.5/3.0
19. V. angularis (40) red ovoid-drum shiny non-concave 7.0/5.0
20. V. aconitifolia (83) light-green “ovoid shiny non-concave 5.0/2.0
21. V. radiata (hnu.1) green ovoid-drum shiny non-concave 4.8/3.8
22. V. radiata (NWW. 2) green ovoid-drum shiny non-concave 5.8/4.0
23. V. mungo (Wygy Tan 2) black ovoid-globose dull concave 5.0/3.6
24. V. mungo (Q"ntN 2) black ovoid-globose dull concave 4.5/4.0

L
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2.1 miﬁﬂm']ah‘l%wmmu‘]‘w EST Nanavinly AU L@mEIn ﬂ‘:“ﬂﬂ‘ﬂuﬂ“’lﬂ 3

211 msAnyueulad EST fadannly nud dannadauousamd Taomauay
Wamua 10 0w ondu ¥, trinervia mewug 47 7 liiRauoy uaznauasngaunsanys
fiwana Vigna 23 mowuf14 8 ngu fie nquii 1 e REIu 027 030 uaz 0.7014u V. mungo
var. silvestris A10WUE TC 2208 nquii 2 fis RE1iu 0.27 030 038042 0.51 uaz 0.70 1dus
V. mungo var. silvestris HMABTA 3 mowug  aqud 3 fie Reddlu 027 030 uaz 0.62 us
V. umbellata MWWUR 17 18 51 uay 54  nquit 4 fie REdlu 027 waz 033 'us
V. umbellata 0OWUT 43 55 (D2 V. trinervia MOWUE 74 nguit 5 11 Ry 024 uaz 030
18UB V. reflexo-pilosa Wa 3 WWONUY V. trinervia MOWUR 17 44 V. glabrescens 010WUT
V1160 a2 V. aconitifolia MWy 83 nqudi 6 fif REiilu 0.24 030 0.46 0.62uaz 0.70 1§
U V. angularis TOWU 40 nqudt 7 fif1 RE iy 0.24 uaz 027 U8 V. radiata Wa 2 a0

Wug waznqud 8 §if1 RE {024 0.27 1az 0.33 18uf V. mungo W3 2 MoRug

2.12 asdaweuland EST fiadaendy daaaslunind 4 wud wanaulunnme
Wug TaoRauouenua 11 oy unzenuouivsngaunsonsiyana Vigna W 24 a0
wuf 14 9 nqu Ae nqudi 1 Tf REdlu 033 0.45 uaz 0.65 18R ¥, mungo var. sitvestris 13
4 0WNUY V. umbellata M0WUE 17 18 51unz 54 ngudi 2 fif RET 020 0.25 uaz 0.68
Ruri V. umbellata awoWug 43 waz 55 ngud 3 S RE idlu 03 waz 0.70 Wun
V. reflexo-pilosa MOWUT 24 26 51 V. mrinervia 000WU§ 44 nqudi 4 fien Reddu 0.30
0.60 Uz 0.70 1AUA V. trinervia 0 WWUE 17 V. glabrescens AOWUR V1160 UL V. aconitifolia
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1 MA3EN Stock MIazaaanivnudnlasinsda

1. Electrode buffer

Sol' A

Tris buffer pH 8.3 (x10)
Tris(hydroxymethyl)amino methane
Glycine

H,O adjust

2. Gel buffer

Sol' B

Sol' C

Sol' D

Sol' E

Tris-HCI pH 8.9
Tris(thydroxymethyl)amino methane
HCIIN

TEMED

H,0 adjust

Tris-HCl pH 6.7
Tris(hydroxymethyl)amino methane
HCIIN

TEMED

H,0 adjust

Acrylamide stock

Acrylamide

N,N-methylene bisacrylamide

H,0 adjust

(NH,),SO, Sol'

(NH,),SO,

H,0

3. Marker dye

Bromphenol blue
Sol' C

Glycerol

60g —
288¢g
1000 ml

366¢
48 ml
0.23 ml
100 ml

598¢
48 ml
0.46 ml
100 m]

28g
0.74 ¢

100 ml

O0lg

1 ml

005¢g

.10ml

1 ml
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M3 1 mawToudbouenlanl esterase(EST) peroxidase (PER) shikimate dehydrogenase
malate dehydrogenase (MDH) «ae

(SDH) 6-phosphogluconate dehydrogenase (6PGDH)

glutamate- oxaloacetete amino peptidase (GOT)

)

siiavewou lai asazatsddeueu lasd UTuna VLT
1.) esterase (EST) | Phosphate buffer 0.1 M pH 6.0 100 ml | ¥uie egusedna uaz
Fast blue BB salt 0.15g | AML.(2539)
Ol-napthyl acetate 1.3 ml
2.) peroxidase Stock A YIUNA 83UITND 1Az
(PER) - 3-Amino-9-ethylcarbazole 042 g | ANMT.(2539)
- Ol-napthyl acid phosphate 029¢g
- Acetone 200 ml
Stock B
-Tris (hydroxymethyl) amino 1.89¢g
methane
-Acetic acid 2.025 ml
-H,0 1,250 ml
Stock C
-Hydrogenperoxide 30 %
A:B:C=20:80:1
3.) shikimate Tris-HC10.1 MpH 5 100 ml | Egawa tiazame (1996)
dehydrogenase Shikimic acid 002g
(SDH) NADP 0.005 g
NBT 0.005 g
PMS 0.002 g
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4.) 6-phosphogluconate | Tris-HC1 0.1 MpH 8.0 . 100m! | Egawa lazame
dehydrogenase NBT 0.02g | (1996)
(6PGDH) NADP 002¢g

6-phosphogluconic acid 004 g

PMS 0.003 g
5.) malate dehydroge Tris-HCl 0.0825 M pH 9.0 40ml | q¥as1 99AsTga
nase (MDH) PMS 0.00326 M 1.3ml | (2535)

NAD 0.0005 M 5.3 ml

MgCL6 H,0 03g

MTT 0.0096 M 2.5ml

DL-malic acid 60 mg
6.) glutamate oxalo- Tris-HC1 0.5 M pH 8.5 100 ml | Egawa uazamy
acetete amino peptidase | Aspartic acid 400 mg | (1996)
(GOT) 2-oxoglutaric 200 mg

pyridoxal 5 phosphate 2mg

Fast Blue BB salt 400 mg
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s J & s dY o a <t ad o é
3 MIdAnguANNGNNUEATRANGeR ITRaaINeS
3.1 mytanguanudiuimaiugassuInanyuznduginn
v e - ﬂ' T o & .
3.1.1 msfamdulssanianurenndayaemalsing #2033 Square Euclidean

Distance Tao14¥eyaninmsteii 2 andia Fauaasmantsdaaluaisii 4
(¥ Distance (D,,) = (1.80-2.40)"+ (1.20-1.20)" + (3.60-2.90)" + ...
= 4.070
312 anfnnamdulsz@nianuinndovazmeaunm Tasldoyannmsiai 3
A8 #2033 Simple matching udalaem I8 ifudnaniedaomsga (-1) Fauana
wamsfAmulumsad 4
(%Y Distance (X ,,) = (15+38/15+2+2+38) x (-1)
= -0.929
3.13  mssmnuieudasmamni 8 lndusnnasgn Tﬂﬂﬁﬁhﬁﬁmam'lé”lui’fﬂﬁ

4 o A
3.1.1 uaz3.1.2 nudas Fuaaswanisaiulu luaisien 4

I(4.070 -2921.115) 2 +(16.130 -2921.115) 2 + (83.120 -2921.115) 2 +...

Wy s =
171-1
= 3427.213
Z,, = (4.070-2921.115) / 3427.213
= -0.851
Y J [(-0.929) (-0.631) 12 +[(-1.00) (-0.631) ]2 +[(-0.786) (-0.631)12 +...
171 -1
= 0.110
Z' (5= (-0.929)—(-0.631) / 0.110
= -2.709

o 4 o - n' 1 'Q J
314 msfwaniesudulszansanuvii Taolddeyandmnaldlude 3.1.3 dwa

ﬂ'liﬁ’l‘l.l’)ﬂlllﬁﬂ»ﬂuﬂ'lﬁ”l»!ﬁ 4
Tas W1 = 11/30
w2 = 19/30 0.633
[ (-0.851) x 0.367 ] + [ (-2.709) x 0.633 ]

0.367

]

]

YU Weight W, ,
. = 2027

4

o L) \J J. [ o
oimfnhams s ldsualasiflus waudnn ") Swnsuandrss nauduves

4 'A 4 L \d J o J
AnARauInTiga Ao WINAIY 2.435 Aumnal Faaawantsdman luaisieh 4
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13
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3.15 nfmaaiesanguity Tavlddeyait 180 1nde 3.1.4 indna Seessaufiviifian
mwraesiiga 138y
Fuit 1 saumeRufi 140 3 fiszdumnaunie 0000 @b, hldimdedy 18 ngu
fle (13) @ @ &) 6 () ) © 10 (12) (15) (16) (17 (18) (1) (22) (23) uag (24)
nmiudinaamA DEI)C2) Fuaawamsdnnulunsed s
WM Dy, =% ID,+D,,]1 = % [0408+0408] = 0408
it 2 meRufRimammhaleriiga idom Tasfinsansnmsad 5 Fau
movufii 23 A 24 fiszAumAuie 0004 U D ,,, Wil¥inAeRy 17 ngu e (1,3)
(232) @O @ (5) ® (D B 9 (10 (12) (15) (16) (17 (18) (21) uae (22) udfuaa
WA De1)c2) Fumasmomssnnulumsni 6
94 Dy =% [D,pu+D,, 1= % [1887+1909] = 1.898
D =% [D53+D 5 +D 3+ Dyl
= % [2.093+2.117 +2.087 +2.106 ] = 2.101

(1,3)(2324)

s 4 o dda ' - o a a &
Wi 3 saeneRuiniisniindesiiqal3doiu TasRnsanenmsiei 6 s
moRugh 21 Ay 22 MszAudnamin 0210 i D ,,, T liudefiy 16 nqu Ae (1,3)
(2324) 21,22) @) @ ) 6 D @ ¥ () 12 (@5 (16 (17) uaz (18)
wdaf Mt Dc1)(c2)
: o : [ 4 ¥ - Y & a [
nminhmuiuasudenandiedu suamnsesunguitsWindedios 1 ngu udam

¥

1 - ﬁ' A - 1 T < A -
mdutlszaninmawenlos Tasnssanvinamnuvveadunweulss sumawaluaisn
7

.

3.1.6 pdamanuduRuivesdulszAniaimin fu funlszininndeulsnn
fnyaznduguInn
fmuald x SududlszinamniedfisnnalRnded 3.1.4 @1519# 4)
Wy fhududszinimsdeslve ms1eii 7)
19 Xx = 416570 Yy =416.534 2xy = 1102.003
2x’ = 1129350 2y’ =1094.012 n =171

) .
1102.003 — 7 (416.57)(416.534)

1 1
. J[1129.35 - (416.57)%1[1094.012 — - (416.534)%]

= 0915
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3.2 msf'hu'maAﬁai:'"ﬂntjuﬂ1mﬁuﬁ’uﬁ'mqﬁ'uqﬂssu‘amzﬂuuu'lah'lmﬁ

3.2.1 mssnmmmauadionds Taslddeyavinmsiedi 8 indau Medsdeiude
3.12 Fuerassinsanan lumsai o

323 aufnouiesangy wozmmdulsyinimsidenToalalddoyannmsd o
nnssudetudedi 3.1.5 Fuaasiintdnnalumsii 10

323 masnwnumanduiuivesdulssanianundionds  Sudulszdninimdey
Tos

dmuald x dudulsednianundoads @s1i9)

MW y Hudulseansmsideales (s1eh 10)

W 2Zx = 180275 X = 12297 Yy = 108.076
Xy = 80.689 Zxy = 82.547 n = 276
1
82.547 — —— (180.275)(108.076)
o = 276
Xy

1 1
J (12297 — — (180.275)2][80.689 -—— (108.076)2]
276 276

= 0.845

3.3 msmm’mmw’éaﬁ’nnq’ummﬁuﬁuimaﬁuqnssm1nﬁ’nymzn1af?'m§1u3nu1 A
s To Tay'lant
331 mamlasmiidusunasgu wuidedudedt 3.13 Taeldmammnvesdavas
medagine idnoa1dlude 3.1.4 sndt 4) uazdnnundadwesgilin lo el
@131971 9) Tigadae (1) Fwaawantsdnnun Z, uoz 2’y Tumsed 11
33.2 mnwmdulszaniaimnheesdnrasneduginn uazgtuunloTaland vy
Roafudedi 3.1.4 Fuasmsuom D' umsd 11
333 nufmnaiiedanguity Taolddeyanindedi 332 indnnuuinaduded 3.1.5
Fucawamatmanluatsni 11 vazuaasmdnlszninisdionTolumsad 12
334 matmnumanudniuivesdulssniamnin fu dnlssanimasdenloenn
dnwaiz medugmine uazgahionlo Taland
dmuald x dhudnlsz@nfanuinnnmsfnoadei 332 @i 11)

o o o A P
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x 482452 Xy = 484959 xx 1497.369
y

2y’

]

1477.878 n = 171

It
I

1485812  Xxy

==

1
1477.878 — ;—7—1— (482.452)(484.959)

r. =
xy
1 1
\/ (149737 = — (482.452)%1[1485.812 — = (484.959)°]

= 0.894
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anvUzNInM noRugH

am 1 | 2] 3 516|789 1012151617 ]18]2122]23
1 n1330N oo o 11| 1t [t vt 1111 |ofo]o
2 ftlalina
-green purple 1 o] 1 ololo|lololojo|o|o|]o|lo|lo]o]o
-purple ofl1]o olojof[fojolo|lofojolo|lo}o] o1
-green o|lo|o ofoflojo]Jo|loflofo|]o|lofloj1|[1]oO
“hifileldaenia [ 0 | 0o | o t {1 |t vt ]| |1r}j1f1]lofo]o
3. p5lusse
-ovate lanceolate 1 1 1 0 i 1 0 0 0 0 0 V] 0 0 1 1 1
-lanceolate ojJojo 1 oo ] t{fojo|lojo|lojo]|o|o]fo
-ovate ojlo]o ofoflofojJoj1 1111 }1]lojofo
4. U5 ludey
-ovate lanceolate 1 1 1 1 1 0 1 0o 1 0 1 i V] 0 0 0 0
-rhomboid o/lo]o ojo|lo]J]o|1]o}1]oflo|lo]|]o|o]ofoO
-ovate 0 ] 0 0 0 1 0o 0 0 0 0 0 1 1 1 1 1
5. yuuuly
-sparsely 1|t |1 ojJofo]t1]jo|lt1t{fo]ojo|loflo|jo]oj|o
- densely olo]o 1 1t{ofloj1]of|lolojofjo}1]ojolfo
- moderately 0 0 (4] 0 0 1 V] 0 0 1 1 1 1 0 1 1 1
6. Aty
-purple 1|1 {1 1 1 |1 1 1t{o|lo|1{1]oflt1t]o]|ojo
-dark purple 0 0 0 0 0 0 0 0 0 1 0 0 1 0 0 0 0
-green o|lojo olo|lojolojilojojo]ojof|1]1]1
7. fid Ry
-purple 1|11 1|1 |o]ojojJojo]|]o]Jojo}]1]o]o}1
~darle purple 0 0 0 0 0 0 1 1 0 1 1 1 1 0 0 0 0
-green oo o ojo]JojJojol1]|]o]ojo|o]o]1 1] o
~green purple ofo]fo ofofl1|o}lo]o}lo}lo|[o|Jo|lo]lo|o]|oO
8.6l
-green 1 1 1 0 0 0 1 0 1 0 1 1 1 0 1 1 1
~dark green ofo]o olt1{1jo|l1]ofo]lojlo}lo]1{o]jo]foO
~light green ojlofo 1{ojojojojoj1|ojojojojojo|oO
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’

i’ Dii’ Xii’ zii’ z'i’ Weighted Wii’ D
12 4070 0929 -0.851 2.709 2027 0.408
1,3 16.130 -1.000 0.848 -3.355 2435 0.000
14 83.120 0.786 -0.828 - -1.409 -L19% 1239
1,5 3576.510 0.625 0.191 0.055 0.105 2.540
1,6 1778910 0.661 0333 0273 0295 2.140
1,7 12401.030 -0.554 2.766 0.700 1.458 3.893
18 1843.220 0.643 - 0315 0.109 0.185 2250
1,9 3346.030 -0.536 0.124 0.364 0.592 3.027
1,10 3317.080 0.589 0.116 0382 0284 2.719
1,12 4567.290 0518 0.480 1.027 0.826 3261
1,15 4171.440 0.714 0365 0.755 0344 2,091
1,16 6876.890 -0.649 1.154 0436 0.148 2.583
1,17 4740010 0.554 0.531 0.700 0.638 3.073
1,18 14197.780 -0.625 3290 0.055 1242 3677
121 174490 -0.500 -0.801 1.191 0.460 2.895
1,22 107.580 -0.500 0.821 1.191 0453 2.888
123 373.190 0.643 0.743 -0.109 0342 2,093
124 596.000 -0.643 0678 0.109 0318 2.117
2,3 8.740 0.929 0.850 -2.709 2027 0.408
24 86.710 0.786 0.827 -1.409 -1.195 1240
2,5 3485280 0.625 0.165 0.055 0.095 2.530
2,6 1719.320 0.69 0.351 -0.591 -0.503 1932
2,7 12259260 -0.589 2.725 0382 1242 3.677
28 1785.550 0.6719 0.331 0.436 -0.397 2,038
29 3273.420 0.571 0.103 0.545 0.383 2818
2,10 3236.460 0.625 0.092 0.055 0.069 2.504
2,12 4462.820 0.518 0.450 1.027 0815 3250
2,15 4077270 0.679 0337 0.436 20.152 2283
2,16 6764.660 0.6719 1.121 0436 0.135 2.570
2,17 4640.920 0.554 0.502 0.700 0.627 3.062
2,18 14029.830 0.661 3241 0273 1.017 3452
221 170.900 0.500 0.802 1.191 0.460 2.895
2,22 107210 0.536 -0.821 0.364 0246 2.681
2,23 377700 0.679 0.742 0436 -0.548 1.887
224 588.8 50 -0.679 -0.681 0.436 0526 1.909
34 67.190 -0.786 -0.833 -1.409 -1.198 1237
0 35 3160.500 -0.625 0.070 0.055 0.061 2.496
36 1499.660 0611 0415 027 0325 2.110
3,7 11644.76 0.554 2.545 0.700 1377 3812
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MI1N 4 (AD)

i Dii’ Xii’ zii’ Z'ii’ Weighted Wii’ p’
38 1557.070 -0.643 -0.398" -0.109 8215 2220
3,9 2960.860 -0.536 0.012 0.864 0.551 2.986
3,10 2921.130 -0.589 0.000 0.382 0242 2,677
3,12 4094.920 0518 0.342 1.027 0.776 3211
3,15 3724.170 0.714 0.234 0.755 0392 2.043
3,16 6315.040 0.679 0.990 0.436 0.087 2522
3,17 426 7.080 0.554 0.393 0.700 0.587 3.022
3,18 13369.850 -0.625 3.049 0.055 1.154 3.589
321 166.380 0.500 -0.804 1.191 0.459 2.894
3,22 118.090 -0.500 0.818 1.191 0.454 2.889
3,23 316200 -0.643 0.760 0.109 0.348 2.087
3,24 492.170 -0.643 -0.709 -0.109 0.329 2.106
4,5 2983.630 -0.482 0.018 1.355 0.864 3299
46 1291.670 -0.554 -0.475 0.700 0.269 2.704
4,7 11056.190 -0.554 2374 0.700 1314 3.749
48 1383.740 -0.536 0449 0.864 0.382 2.817
4,9 2709.310 -0.571 -0.062 0.545 0322 2.757
4,10 2719.280 0518 -0.059 1.027 0.628 3.063
4,12 3856.230 0.589 0273 0.382 0.342 2.777
4,15 3493.720 -0.643 0.167 0.109 -0.008 2427
4,16 5845.570 -0.643 0.853 0.109 0244 2.679
4,17 3929.030 -0.554 0.294 0.700 0.551 2.986
4,18 12832.100 -0.554 2.892 0.700 1.504 3.939
421 194.030 0.464 0.796 1.518 0.669 3.104
4,22 153320 -0.464 -0.808 1.518 0.664 3.099
4,23 113.690 -0.607 -0.819 0218 0.163 2272
424 251.700 -0.607 -0.779 0218 -0.148 2.87
56 394.480 -0.821 20.737 -1.727 -1.364 1.071
57 2764.360 0.607 -0.046 0218 0.121 2.556
58 312.170 -0.804 0.761 -1.573 -1.275 1.160
59 43.520 -0.804 -0.840 -1.573 -1.304 1131
5,10 18.750 -0.750 -0.847 -1.082 0.996 1.439
5,12 80.160 0.679 -0.829 0.436 0.580 1.855
5,15 47.250 -0.661 0.839 0273 0481 1.954
0 5,16 690240 -0.625 -0.651 0.055 0204 2231
5,17 172440 -0.643 0.802 0.109 -0.363 2072
5,18 3585.490 0.714 0.194 -0.755 0.407 2.028
521 3234.800 0.518 0.092 1.027 0.684 3.119
522 3502.710 0482 0.170 1.355 0.920 3.355
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A13519 4 (AD)
I Dii’ Xii’ zii’ Z'ii’ Weighted Wii' D’
523 2404.66 0.518 0.151 1.027 0.595 3.03
524 1869.030 0.518 0307 1.027 0337 2972
6,7 4858.840 0.679 0.565 0436 0.069 2.366
68 24.170 0.768 -0.845 -1.245 -1.098 1.337
6.9 30140 -0.804 0.764 -1.573 -1.276 1.159
6,10 299.630 0.714 -0.765 0.755 0.759 1.676
6,12 724.840 0.571 0.641 0.545 0.110 2.545
6,15 590210 -0.625 -0.680 0.055 0215 2220
6,16 1695.440 0.589 0.358 0.382 0.110 2.545
6,17 744.160 0.571 0.635 0.545 0.112 2.547
6,18 6055.810 0.750 0915 -1.082 0.349 2.086
621 1572.680 -0.554 0.393 0.700 0299 2.734
622 1727.110 -0.589 -0.348 0.382 0.114 2.549
6.23 881.060 0.518 -0.594 1.027 0.432 2.867
624 564.510 -0.518 -0.688 1.027 0.398 2.833
7.8 4701.670 0.625 0.520 0.055 0.226 2.661
79 2897.200 0.661 -0.007 0273 0.175 2.260
7,10 2946.930 0.643 0.008 -0.109 -0.066 2.369
7,12 2008.260 0.643 0.266 -0.109 0.167 2268
7,15 2265.130 0.661 -0.191 0273 0243 2.192
7,16 891.640 0.625 -0.592 0.055 0.182 2.253
717 1875.440 0.679 -0.305 -0.436 0.388 2.047
7,18 133370 -0.821 -0.813 -1.727 -1.392 1.043
721 11587.920 0.625 2.529 0.055 0.963 3398
7,22 12158.970 0.661 2.695 0273 0.816 3251
7,23 9562.180 0.589 1.938 0.382 0.953 3388
724 6361.550 -0.589 1.004 0.382 0.610 3.045
8,9 229.050 -0.857 -0.785 -2.055 -1.589 0.846
8,10 236.160 -0.804 0.783 -1.573 -1.283 1.152
8,12 633270 0.625 0.668 0.055 20210 2225
8,15 494.560 0.714 -0.708 0.755 0.738 1.697
8,16 1631.850 -0.643 0.376 -0.109 0.207 2228
8,17 696.850 -0.661 -0.649 0273 0.411 2,024
8,18 5847.520 -0.661 0.854 0273 0.141 2.576
821 1626.070 -0.500 -0.378 1.191 0.615 3.050
®322 1800.460 -0.536 -0.327 0.864 0.427 2.362
823 994070 -0.500 -0.562 1.191 0.548 2.983
8,24 669.64 -0.500 0.657 1.191 0.513 2,948
9,10 30.630 -0.69% -0.843 -0.591 -0.683 1.752
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15190 4 (A0)

i Dii’ Xii' zii' z'ii’ Weighted Wii' D’
9,12 148360 -0.661 -0.809 0273 0.470 1.965
9,15 90.250 0.643 0826 0.109 0372 2.063
9,16 716.180 0.571 0.643 0.545 0.109 2.544
9,17 191.820 0.625 -0.796 0.055 0257 2.178
9,18 3816.950 0.732 0261 -0.918 0.485 1.950
921 3002.980 -0.464 0.024 1.518 0.970 3.405
9,22 3254.310 -0.500 0.097 1.191 0.790 3225
9,23 2097.240 -0.464 -0.240 1.518 0.873 3.308
924 1579.170 0.464 0392 1.518 0.817 3252
10,12 127330 0.607 -0.815 0218 <0.161 2274
10,15 71.500 0.732 -0.831 0918 0.886 1.549
10,16 753.690 -0.625 0.632 0.055 <0.197 2238
10,17 184.870 0.643 -0.798 -0.109 0.362 2,073
10,18 3820.440 0.643 0262 -0.109 0.027 2.462
10,21 3035.170 0.625 0.033 0.055 0.047 2482
10,22 3277.960 -0.661 0.104 0273 0.135 2.300
10,23 2143.810 0.554 0227 0.700 0360 2.795
1024 1634.420 0.554 0375 0.700 0305 2.740
12,15 14.970 0.732 0.848 0.918 -0.892 1.543
12,16 334360 -0.768 -0.755 -1.245 -1.065 1.370
12,17 48.940 0.929 -0.838 -2.709 2022 0413
12,18 2696.870 -0.679 -0.065 0.436 0.300 2135
12,21 4172280 -0.518 0365 1.027 0.784 3219
12,22 4504.670 0.482 0.462 1.355 1.027 3.462
12,23 3143.940 0.518 0.065 1.027 0.674 3.109
12,24 2512.930 0.518 0.199 1.027 0.606 3.041
15,16 43459 -0.857 0.726 -2.055 -1.567 0.868
15,17 66.030 -0.768 0.833 -1245 -1.094 1.341
15,18 2997.700 -0.661 0.022 0273 0.165 2270
15,21 3824.710 0.536 0264 0.864 0.644 3.079
15,22 4135.600 -0.536 0.354 0.864 0.677 3.112
15,23 2828.730 0.571 -0.027 0.545 0.335 2.770
15,24 2235.720 0.571 0200 0.545 * 0272 2.707
16,17 213360 -0.804 20.7% -1.573 -1.286 1.149
16,18 1465.930 0.661 0.425 0273 0.329 2.106

26,21 6327.480 -0.536 0.994 0.864 0912 3.347
16,22 6743.710 -0.500 1115 1.191 1.163 3.598
16,23 4767.380 0.607 0.539 0218 0.336 2771
16,24 3943.390 -0.607 0.298 0218 0247 2.682
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AN 4 (7D)

i’ Dii’ Xii’ zi' Z'ii’ Weighted Wii’ D’
17,18 2606.110 0.714 0.092 -0.755 0.512 1.923
1721 4360.600 -0.589 0420 * 0.382 0:396 2.831
1722 4684.170 0.554 0.514 0.700 0.632 3.067
17,23 3119.240 0.589 0.058 0.382 0263 2.698
17,24 2472.770 0.589 0.131 0382 0.194 2.629
18,21 13442.110 “.518 3.070 1.027 1.777 4212
18,22 14046.50 0.554 3246 0.700 1.634 4.069
18,23 11319290 0.518 2.450 1.027 1.549 3.984
18,24 10022.68 0.518 2072 1.027 1411 3.846
2122 31.870 0.964 -0.843 -3.027 2225 0210
2123 350.440 0.750 0.750 -1.082 0.960 1475
2124 531.850 0.750 0.697 -1.082 0.941 1.494
22,23 362370 0.714 -0.747 -0.755 -0.752 1.683
2224 567.560 0.714 -0.687 0.755 20.730 1.705
2324 50.050 -1.000 -0.838 -3.355 2431 0.004
Mean 2921.115 0.631 - - - -

L ]
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i’ Dii’ Xii’ zii’ z'ii’ Weighted Wii’ D’
12 0.408 -0.956 2476 | 2287 -2.429 0392
13 0.000 -0.956 -2.974 -2.287 -2.430 0391
14 1.239 -0.956 -1.462 -2.287 -1.668 1.153
15 2.540 -0.722 0.127 -0.369 0.003 2.824
1,6 2.140 -0.733 0.361 0.459 0386 2.435
17 3.893 0.600 1.779 0.631 1.492 4313
1,8 2.250 -0.733 -0.227 -0.459 -0.285 2.536
19 3.027 -0.733 0.722 -0.459 0.427 i 3.248
1,10 2.719 -0.556 0346 0.992 0.508 3.329
1,12 3.261 -0.544 1.007 1.090 1.028 3.849
1,15 2.091 -0.522 -0.421 1.270 0.002 2.823
1,16 2.583 -0.656 0.179 0.172 0.177 2998
1,17 3.073 -0.556 0.778 0.992 0.832 3.653
1,18 3.677 -0.511 1515 1.361 1.477 4.298
1,21 2.895 -0.767 | 0.560 -0.738 0.236 3.057
1,22 2.888 -0.767 0.552 0.738 0.230 3.051
1,23 2.093 -0.722 0419 0369 -0.407 2414
124 2.117 -0.689 -0.389 -0.098 0316 2.505
23 0.408 -1.000 -2.476 -2.648 -2.519 0302
24 1.240 -1.000 -1.460 -2.648 -1.757 1.064
25 2.530 -0.678 0.115 -0.008 0.084 2.905
2,6 1.932 -0.689 -0.615 -0.098 -0.486 2.335
2,7 3.677 0578 1.515 0.811 1.339 4.160
28 2.038 -0.689 -0.486 -0.098 -0.389 2.432
29 2.818 -0.689 0.466 -0.098 0.325 3.146
2,10 2.504 0533 0.083 1.180 0357 3.178
2,12 3.250 -0.522 0.994 1.270 1.063 3.884
2,15 2283 -0.478 -0.187 1.631 0.268 3.089
2,16 2.570 -0.633 0.164 0.361 0.213 3.034
2,17 3.062 -0.533 0.764 1.180 0.868 3.689
2,18 3.452 0.489 1.241 1.541 1316 4.137
221 2.895 -0.722 0560 -0.369 . 0.328 3.149
222 2.681 -0.744 0.299 -0.549 0.087 2.908
2,23 1.887 -0.700 -0.670 -0.189 -0.550 227

® 2,24 1.909 -0.667 -0.643 0.082 -0.462 2.359
34 1.237 -1.000 -1.464 -2.648 -1.760 1.061
35 2.496 -0.678 0.073 -0.008 0.053 2.874
36 2.110 -0.689 0398 -0.098 038 2.498
37 3.812 0578 1.680 0.811 1.463 4.284




M13199 11 (AD)

91

i’ Dii’ Xii' zZii' z'ii’ Weighted Wii’ D’
38 2.220 -0.689 -0.264 -0.098 0223 2.595
3.9 2.986 -0.689 0.672 -0.098 0.480 3301
3,10 2671 -0.533 0.294 1.180 0.516 3.337
3,12 3211 -0.522 0.946 1270 1.027 3.848
3,15 2,043 0478 -0.480 1.631 0.048 2.869
3,16 2522 -0.633 0.105 0.361 0.169 2.990
3,17 3.022 -0.533 0.716 1.180 0.832 3.653
3,18 3.589 -0.489 1.408 1.541 1.441 4262
321 2.894 -0.722 0.559 -0.369 0.327 3.148
322 2.389 -0.744 0.553 0.549 0278 3.099
323 2,087 -0.700 -0.426 -0.189 0.367 2.454
324 2.106 -0.667 -0.403 0.082 0282 2.539
4,5 3299 -0.678 1.054 -0.008 0.789 3.610
46 2.704 -0.689 0.327 -0.098 0.221 3.042
47 3.749 -0.578 1.603 0811 1.405 4226
48 2.817 -0.689 0.465 -0.098 0.324 3.145
4,9 2757 0.689 0392 -0.098 0270 3.091
4,10 3.063 -0.533 0.766 1.180 0.870 3.691
4,12 2777 -0.522 0416 1270 0.630 3.451
4,15 2427 -0.478 -0.011 1.631 0.400 3221
4,16 2.679 -0.633 0297 0361 0.313 3.134
4,17 2.986 -0.533 0.672 1.180 0.799 3.620
4,18 3.939 -0.489 1.835 1.541 1.762 4.583
421 3.104 -0.722 0816 -0.369 0.520 3.341
422 3.099 -0.744 0.810 -0.549 0.470 3291
423 2272 -0.700 -0.200 -0.189 -0.197 2.624
424 2287 -0.667 -0.182 0.082 -0.116 2.705
56 1.071 -0.989 -1.667 -2.557 -1.890 0.931
5,7 2.556 -0.589 0.147 0.721 0.291 3.112
58 1.160 -0.900 -1.558 -1.828 -1.626 1.195
59 1.131 -0.878 -1.593 -1.648 -1.607 1214
5,10 1.439 -0.611 -1217 0.541 -0.778 2.043
5,12 1.855 -0.578 0.709 0811 -0.329 249
5,15 1.954 -0.622 -0.589 0.451 -0.329 2492
5,16 2231 -0.644 -0.250 0270 -0.120 2.701
5,17 2072 -0.589 -0.444 0.721 0.153 2.668

. 518 2.028 -0.567 -0.498 0.902 -0.148 2673
520 3.119 -0.667 0.834 0.082 0.646 3.467
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i’ Dii’ Xii’ zZii' z'ii’ Weighted Wii’ D’
521 3.119 -0.667 0.834 0.082 0.646 3.467
522 3355 0.622 1.122 0.451 0.954 3.775
523 3.030 0.578 0.725 0811 0.747 3.568
524 2972 0.544 0.654 1.090 0.763 3.584
6,7 2.366 -0.600 -0.085 0.631 0.094 2915
6,8 1.337 -0.889 -1.342 -1.738 -1.441 1.380
6.9 1.159 -0.889 -1.559 -1.738 -1.604 1217
6,10 1.676 -0.600 -0.928 0.631 0.538 2283
6,12 2.545 -0.589 0.133 0.721 0280 3.101
6,15 2220 -0.633 0264 0361 -0.108 2.713
6,16 2.545 -0.656 0.133 0.172 0.143 2.964
6,17 2.547 -0.600 0.136 0.631 0.260 3.081
6,18 2.086 -0.556 -0.427 099 -0.072 2.749
621 2.734 -0.678 0.364 -0.008 0271 3.092
622 2.549 -0.633 0.138 0.361 0.194 3.015
623 2.867 -0.589 0.526 0.721 0.575 3.396
6,24 2.833 -0.556 0.485 0.992 0.612 3433
7.8 2.661 -0.622 0275 0.451 0.319 3.140
7.9 2.260 -0.622 0215 0.451 -0.049 2772
7,10 2.369 -0.956 -0.082 -2.287 -0.633 2.188
7,12 2268 0.633 -0.205 0361 -0.064 2.757
7,15 2.192 -0.589 -0.298 0.721 -0.043 2.778
7,16 2253 -0.789 0223 -0.918 0397 2424
7,17 2.047 -0.844 -0.475 -1.369 -0.699 2.122
7,18 1.043 -0.600 -1.701 0.631 -1.118 1.703
7,21 3.398 -0.767 1.175 -0.738 0.697 3.518
7,22 3251 -0.767 0.995 -0.738 0.562 3383
7,23 3.388 -0.811 1.162 -1.098 0.597 3418
7,24 3.045 -0.822 0.744 -1.189 0261 3.082
8,9 0.846 -0.956 -1.941 2287 2.028 0.793
8,10 1.152 -0.667 -1.568 0.082 -1.156 1.665
8,12 2225 -0.633 -0.258 0.361 -0.103 2.718
8,15 1.697 -0.544 0.902 1.090 -0.404 2417
8,16 2228 -0.633 -0.254 0.361 -0.100 2.721
8,17 2.024 -0.622 -0.503 0.451 -0.265 2.556
8,18 2.576 -0.622 0.171 0.451 0.241 3.062
82! 3.050 -0.678 0.750 -0.008 0.561 3382
8,22 2.862 -0.633 0.520 0.361 0.480 3.301
8,23 2.983 -0.589 0.668 0.721 0.681 3.502




M3 11 (Av)
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i’ Dii’ Xii’ zii' z'ii’ Weighted Wii’ D’
8,24 2.948 -0.556 0.625 0.992 0.717 3538
9,10 1.752 -0.644 -0.835 0270 -0.559 2262
9,12 1.965 -0.678 -0.575 -0.008 0433 2388
9,15 2.063 -0.567 -0.455 0.902 -0.116 2.705
9,16 2544 0.678 0.132 -0.008 0.097 2918
9,17 2178 -0.622 -0315 0.451 -0.124 2.697
9,18 1.950 -0.600 -0.593 0.631 -0.287 2.534
921 3.405 -0.678 1.183 -0.008 0.885 3.706
922 3225 -0.633 0.963 0.361 0813 3.634
9,23 3.308 -0.589 1.065 0.721 0979 3.800
9,24 3252 -0.556 0.996 0.992 0.995 3.816
10,12 2274 -0.633 -0.198 0.361 -0.058 2.763
10,15 1.549 -0.567 -1.083 0.902 -0.587 2234
10,16 2238 -0.744 -0.242 -0.549 0319 2.502
10,17 2073 -0.844 -0.443 -1.369 -0.675 2.146
10,18 2.462 -0.600 0.032 0.631 0.182 3.003
10,21 2482 -0.722 0.056 -0.369 -0.050 2771
10,22 2.300 -0.722 -0.166 -0.369 0217 2.604
10,23 2.795 -0.767 0.438 -0.738 0.144 2.965
10,24 2.740 -0.778 0371 -0.828 0.071 2.892
12,15 1.543 -0.778 -1.090 -0.828 -1.025 1.796
12,16 1370 -0.711 -1.302 -0.279 -1.046 1.775
12,17 0413 -0.678 -2.470 -0.008 -1.855 0.966
12,18 2.135 -0.856 -0.368 -1.467 -0.643 2.178
12,21 3.219 -0.644 0.956 0.270 0.785 3.606
12,22 3.462 -0.644 1253 0.270 1.007 3.828
12,23 3.109 -0.622 0822 0.451 0.729 3.550
12,24 3.041 -0.589 0.739 0.721 0.735 3.556
15,16 0.868 -0.644 -1.915 0.270 -1.369 1.452
15,17 1341 -0.589 -1.337 0.721 -0.993 1.828
15,18 2270 -0.722 -0.203 -0.369 -0.245 2.576
15,21 3.079 -0.622 0.785 0.451 0.702 3.523
15,22 3112 -0.600 0.825 0.631 0.777 3.598
15,23 2770 -0.556 0.408 0.992 0.554 3.375
15,24 2.707 -0.522 0.331 1270 0.566 3.387
16,17 1.149 -0.811 -1.571 -1.098 -1.453 1368
16,18 2.106 -0.656 -0.403 0.172 -0.259 2.562
16,21 3.347 -0.800 1112 -1.008 0.582 3.403
16,22 3.598 -0.800 1.419 -1.008 0.812 3.633




M1 11 (A1)
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i’ pii’ Xii' zii' z'ii’ Weighted Wii’ D’
16,23 27 0.778 0.409 -0.828 0.100 2.921
1624 2.682 0.744 0.300 -0.549 0.088 2.909
17,18 1.923 -0.689 0.626 -0.098 -0.494 2327
1721 2831 0.678 0.482 -0.008 0.360 3.181
17,22 3.067 -0.722 0.770 -0.369 0.485 3.306
17,23 2.698 -0.767 0.320 -0.738 0.056 2.877
1724 2629 -0.756 0.236 -0.648 0.015 2.836
1821 4212 -0.611 2.168 0.541 1.761 4.582
1822 4.069 -0.611 1.994 0.541 1.631 4.452
18,23 3.984 -0.589 1.890 0.721 1.598 4419
18.24 3.846 -0.578 1722 0.811 1.494 4315
21,22 0210 -0.911 2.718 -1.918 2518 0.303
21,23 1475 -0.844 1173 -1.369 -1222 1.599
2124 1.494 -0.833 -1.150 -1.279 -1.182 1.639
2223 1.683 -0.911 -0.919 -1.918 -1.169 1.652
2224 1.705 -0.878 -0.893 -1.648 -1.082 1.739
2324 0.004 -0.967 2.969 2377 2821 0.000
Mean 2.436 ~0.677 - - - -
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