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ABSTRACT

Time of flowering is an important agricultural trait in terms of reproductive
growth in vegetable soybean [Glycine max (L.) Merr.]. The objectives of this study were to
investigate the inheritance and identification of simple sequence repeat (SSR) markers associated
with time of flowering and quantitative trait loci (QTL) which are important in controlling
agriculiural traits in 92 recombinant inbred lines (RIL) derived from a cross between commercial
vegetable soybean cultivar ‘AGS 292’ (short flowering time) and advanced breeding line
‘(G8891xG7945) 31-3-5-5" or ‘K3’ (long flowering time). RIL population was used as mapping
population and with their parents, were evaluated in the field during rainy season of 2008 and dry
season of 2009. Each treatment was arranged in a randomized complete block design with 2
replications. Results showed that narrow-sense heritability combined over two environments of
days to 1" flowering (R)), beginning ped (R,), full seed stage (R,), 100 dry seed weight (DSW)

and number of nodes per plant (NOD) were 75.1. 71.9, 68.1, 69.9 and 52.9 %, respectively.

Analysis of SSR marker to survey polymorphisms of parents with 333 SSR
markers on 20 molecular linkage groups (MLG), revealed that 101 markers were found to be
polymorphic. Twelve linkage groups were constructed while 54 markers were found unlinked.
Single-factor analysis of variance and multiple-locus regression of significant markers were used
to detect associations between days to R, stage and agricultural traits over two environments.
Results showed that at least 6 QTLs controlling R, stage, the QTL near SSR marker locus Satt431
on MLG J exhibited the greatest effect of phenotypic variation (R’ = 20.8 %). The association of
SSR markers with agricultural traits were found that at least 8 QTLs for R, stage, 8 for R, stage,

10 for 100 DSW and 6 for NOD. The greatest effect of phenotypic vanation of QTL for the traits



(6)

explained 18.4, 17.6, 18.7 and 27.7 %, respectively. Major QTL found in this study may be used
in marker-assisted selection to enable breeders to increase genetic gains for desirable traits of

vegetable soybean.
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] n‘/ oYY = o o = & ] -3 g
i Taewia ldgasemd@ersaniiulildszana 30 - 40 seu Felinakh W@ wellsun

4 2 -4 1 ﬁ o ¥

Wy 2 N7 UL u'inu’mmmnuumﬁ'lﬂﬁmumuIumf}a
A ¢
!ﬂ'5Baﬁu'lﬂj”!ilq‘ﬂ![ﬂﬂlﬂﬁlﬂﬁﬂ'l5

A s
Lﬂ‘iﬂﬁ‘HlﬂUthQm!ijmﬂfﬂﬂﬁﬂ‘l‘i (simple  sequence  repeat) %30
] v » v
Microsatellite Hun3asminuTuanafins19aeuAMUANAYDIULIATUAID LIDS 1ADITIRA
¥
' -3 o o o 4 as ]
NNANUUANANYDINIUINYAUDINIAUUAYT (simple sequence repeat) FIWUNTTIVAIDY
» v »
awlumsugnssu siaveauad 1 18un Sraouud (di-nucleotide repeat) 191 AT S0 1WILE
[} ;V = ' k4
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(035011, 2548 )
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o & 1 o o y 1 o o
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noazilsasy, 2548)
LY = = 1 a &
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~ [ 3 9 Ao a 9 =Y EY) ' 1 R & ﬂ [ ]
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Mapping parent 92@83iAUIANA WA UNUAT oMU TuEnauasdnYNIF
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AFua 1ead19 mapping  population 18udvziilillgnnaaeviunilasmaass ey
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UW (recombinant inbred lines, RILs) $147% 92 aeviug Taowannauldalszmnsaroiugud
nnguausznhadandesinaanugnldlandiunsdidaliudndiruanimuadon
voslszmalng14 Tud wug AGs 202 Towennaendu fumowugUulzefanth
(advanced breeding line) (G8891 x G7945) 31-3-5-5 W30 K3 “?ifnmqaanﬂaﬂun Tau1435n15

1ls zqﬂﬁ single seed descent (SSD)
gilnssilinlaanaoes

1. flounzansiadl 18un Jonliges 46 - 0-0, 12 - 12 - 24 unz 15 - 15- 15
1 [ - - | ¥ 1 o =1 @ o o [ 1 oA
#1503 foadufitadany 1dun oanaod (alachlon d1swNiloadufiivanuaslaun sum
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2. thede
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3. ginsaleatiunn iy 1nm Auae aymiuin e19ay
o [~ 4 ] ar - U
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5. vanlg
-*1 [ o et o
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1. 1INTDANIISIIUAISWUENT TN (PCR) B¥D Esco
4 - d =2

2. m3090@n las W5 Fauuiuou

3. IATOMYUNI

3.1 centrifugen (d-7852 tuttlingen Type 2070)
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3.2 Mini Centrifuge (C-1200) 1402 Minishaker (MS 1)
4. Wipsdeaovdduednimaaand T Toma Ultra-lum (EBW-20)
5. pABsATAON

6 gunsaiou 1 Tnssua nszuonae Smnes Tulnsille il
mualinlyinnzinbue

1. ﬁ“l‘ilﬂﬁiﬂﬂﬁﬂﬁﬂﬁt%ﬂtﬂ 1aun 2XCTAB chloroform-isoamyl alcohol,
isopropanol, 75% ethanal with 10 mM ammonium acetate, 75% ethanol, TE buffer, 0.5 mM
EDTA (pH 8.0)
o Amm  Aa fuy 18 o oAk . A ) o
2. msmdlwl§Asnnders 1aun thindunissindeuds Inwswes Tag DNA
polymerase dNTPs MgCl, uag PCR buffer
3. mnallunsiddalas IWsGa 1dun exnmlsensa tiindu asaza

TAE buffer, loading dye, ethidium bromide



15
Sy A
I5N1TIDY
ﬂ'l“a’ﬁﬂ‘hl'I'i"J1Q93ﬂﬂﬁﬂlmzﬁﬂﬂﬂ!&‘ﬂ]\‘lﬂ’l‘ilﬂﬂﬂi

1. lanneaeudandesidnaaiuneuny Wuf AGS 292 , K3 uazszning
w o w o =1 v’ w =
awNURUN 3170 92 enowug Tu 2 g9 Ao geru Il 2551 sendaium 16 Fanrau w.a. 2551
w o Qs = ' w A P &2 o a
09 Jufl 20 Sunew WA 2551 nag eude 1 2552 serdedun 19 Buiay WA 2552 Da Tuh
29 {IQUIU W.H. 2552
) -1 o .
2. 'muwums‘nﬂamu‘unqu“lunaaﬂfmum (randomized complete block
b
design, RCBD) 11474 2 51 1gn 2 99
¥
3. TUADUNTIA LU
= = -~ ~ n’ @ Y] ¥
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M3TuUNNYLYD
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1. tusindeyaTaeia 1y 1dun Tuidlgn Swhwmnsinanaa Jundgliagua
at 3 - 8 =4 ol
Snwmndunou Juldiunil arstlosdulsnuazuua
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2.1 01gpenARNLIN (R)
2.2 9WHNIVUIA 0.5 IUAIAT (R,)
A o g o o= = - o [] 1 9
23 ewin¥adwdaddvasigaulasuausesinsvesinlsing 1
[
iU (Ry)
] 3/ Y W = d -
24 urutevssiudundvsdnanszuzINUINE (R,)

ny Y] =1 [ -1
2.5 UINUNINAALHY 100 Ltuaa
- -] o ey 3
msanﬂmaummmﬁﬂs:qnmm Doyle and Doyle

ar od d e 1 1 : &
Doyle (1987) m3afinawuonnnudlsiialussuyssfisuidrediviindu
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naaed 1l iunguvuail 60 ssrusaTod WK 30 I N9 10 WIRWEIHADANING 9INTIY
= . d v ~
1A chloroform - isoamyl alcohol 1HIAUMDOANARDI WENLIG AvieUTENIM 2 - 3 WIN
¥ o - = d 1 - -~ a
ndnih livgpunivsiin i seugean 15,000 seudeuti ifiunal 5 wif gaasazaeila
AMUUUVDINDDANADI ldHADANADNEIYNIA 1.5 HaannAsT Ni isopropanol  UTu1AT 600
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& d o d ‘?_l Y . - a d ¥ ad o
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11 I a ' > 9 A [V =5
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3. Ansevdeyounuilas lulwu lag 14 lUsunsy GMENDEL (Martin, no

date) uazad1aunudi Ias 1 Tsuy Tao 19 T1sunsu Mapchart 2.1
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Source df Mean square
Block 1 9.38
Genotype 93 34.17**
Parents vs RILs 1 1.08
Between Parents 1 342.25%*
Between R1Ls 91 31.17%=*
Error 93 7.87
Variance components 0’ o= 13.61
O = 394
NIuIHe *x mneanun  finmmenaeiunsadaeisidod v

o, = (EMS (szymicnoiufui) -0 /61 0, = EMS/9n
7.87/2

(31.17-394)/2
3.94
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Source df Mean square
Block 1 0
Genotype 93 4]1.81**
Parents vs RILs 1 55.85%*
Between Parents 1 420.25**
Between RllLs 91 41.81**
Error 93 1.30
Variance components o .= 2058
O, = 065
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Source df Mean square
Environment (E) 1 1348.25**
Block (Environment) 2 4.69
Genotype (G) 93 67.37%*
Parents vs RILs 1 34.46**
Between Parents 1 760.50%*
Between RILs 91 60.12%%
Genotype x Environment 93 B.61
Pooled error 186 4.58
Variance components o . = 1474
o, 3.73
O = 1I5
RLINE) *x HUWANWIT  UANUAnARuNIsadasElived Ay
&, = (EMS (szansawiuiul) - ) / ( + 99) 0, = EMS/ @1+ 09)
= (60.12-1.15)/(2+2) = 458/(2+2)
= 14.74 = 1.15

Q
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(EMS,, - 0°,)/ 81

43

= (8.61- 1.15)/2

= 373



M1 4 M3mseianuulsUsiuszozGuasin (R,) Tugarudl 2551

25

Source df Mean square
Block 1 0.54
Genotype 93 31.02%*
Parents vs RILs 1 292
Between Parents 1 256.00*
Between RILs 9] 28.85**
Error 93 6.92
Vanance components lod = 12.69
O.= 346
NUIIHA * WA nuuenaniunsanasgautsd iy
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Source df Mean square
Block i 1.96
Genotype 93 59.25%*
Parents vs RILs 1 59.25%*
Between Parents 1 992.25%*
Between RILs 21 47.55%*
Error 91 2.69
Variance components o (= 23.16
O.= 135
NI *x WA Snnuuanaistuniadaeiefited s
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Me 6 msuasiammlsilsmswssezsuanin (R,) Tugadu 3 2551 uazlugquds

1l 2552

Source df Mean square
Environment (E) 1 456.21**
Block (Environment) 2 1.24
Genotype (G) 93 78.16%*
Parents vs RILs 1 120.47*
Between Parents 1 1128.13%*
Between RILs 91 66.15%*
Genotype x Environment 93 11.50**
Pooled error 183 4.82

Variance components
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Source df Mean square
Block 1 0.98
Genotype 93 43,99**
Parents vs RILs 1 253.22**
Between Parents 1 1122.25%*
Between RILs 91 29.84*+
Error 85 11.89
Variance components O': = 11.95
O.= 595
MUIYIF) *x wnenud Sanuusnaisiunsadaetisiited i

= o d o d o ¥ o
MmN 8 MsInngnanulsdsasnszezsuaetanomudn (R,) Tuggudal 2552

Source df Mean square
Block 1 41.14*
Genotype 93 87.77%*
Parents vs RILs 1 206.38**
Between Parents 1 1722.25%*
Between RILs 91 67.52**
Error 91 6.84**
Variance components ol o= 32.25
O,= 342
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Tunaudad) 2552
Source df Mean square
Environment (E) 1 1196.19%*
Block (Environment) 2 21.06
Genotype (G) 93 108.19**
Parents vs RlLs 1 548.74%*
Between Parents 1 2812.50%*
Between RILs 91 108.19**
Genotype x Environment 93 22.43%*
Pooled error 176 9.28
Variance components o o = 26.47
o, =1005
o, = 232
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Source df Mean square
Block 1 0.74
Genotype 93 11.49**
Parents vs RILs i 18.07**
Between Parents 1 180.82**
Between RILs 91 9.51**
Error 93 1.90
Variance components o .= 4.28
O, = 095
NINOHG  * oA Samuendetumastaeieivudiias
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Source daf Mean square
Block 1 1.18
Genotype 93 13.53**
Parents vs RILs 1 6.88
Between Parents i 231.80
Between RILs 91 11.20%*
Error 93 142
Variance components o =925
o, =071
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Source df Mean square
Environment (E) 1 44.05**
Block (Environment) 2 0.96
Genotype (G} 93 21.77%*
Parents vs RILs 1 23.62
Between Parents 1 415,29**
Between RILs 91 17.43%*
Genotype x Environment 93 3.24%+
Pooled error 186 1.66
Variance components o . =425
o, - 141
O, =042
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M9 13 Myaaszianuidswswudemaoaedu lugadull 2551

Source df Mean square
Block 1 18.52%*
Genotype 93 0.21*#
Parents vs R1Ls 1 11.47
Between Parents 1 121.00
Between RILs 91 7.96**
Error 93 2.39
Variance components o o= 3.38
o.=119
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Source df Mean square
Block 1 X7 7+ %
Genotype 93 B.18**
Parents vs R1Ls 1 4.68
Between Parents 1 90.25*
Between RILs 91 7.32%*
Error 93 1.59
Vanance components O' =326
o =079
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1) 2552

Source df Mean square
Environment (E) 1 12.26*
Block (Environment) 2 15.64**
Genotype (G) 93 13.10%*
Parents vs RILs 1 15.33
Between Parents 1 210.13*
Between RILs a1 10.91**
Genotype x Environment 93 4.20%*
Pooled error 186 1.99
Vanance components o . = 2.60
o, -189
O, =049
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o = (EMS (lsznnsmeiuful) -&,) / # o, - EMS /dh
= (31.17-3.94) /2 = 7.87/2

= 13.61

K- 0,0,

It

i

0.7758

77.6 %

0,0 +0)

13.61/(13.61 + 3.94)

3.94
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(41.81-0.65)/2

20.58
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h'= 0,/0,

0,0 +0)

20.58/(20.58 + 0.65)
= 0.9693
= 96.9%
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(60.12-1.15)/(2+2)

14.74

o, - (EMS,- oﬂ)rci’rw
= (8.61- 1.15)/2
= 373
h' = 0,/0,
- OO, +0, +0)
= 14.74/(14.74+ 3.73 + 1.15)
= 0.7514

= 7514 %
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Group Consensus SSR markers
linkage group
1 Dla+ W Sat_069, Satt546, Satt350, Sat_135, Satt189, Satt604,

Satt506, Satt141, Satt282, Satt412

2 C2 Satt307, Satt316, Satt277, Sattd32

3 I Satt049, Sat_105, Satt354, Satt239, Satt367
4 N Satt631, Satt009, Satt549, Satt387

5 M Satt540, Satt463

6 Al Satt511, Satt236, Sat 217

7 F Satt425, Satt516, Satt510, Satt335, Satt231]
8 L Satt166, Satt229, Satt373, Satt523, Satt284
9 G Satt199, Satt288

10 Dla+Q Sat_332

11 D2 Sat1514, Satt372, Sattd86, Satt458

12 A2 GMENOD?2B, Satt]87

Unlinked Sat_022, Sat 038, Sat_039, Sat 064, Sat 093,

Sat 112, Sat 138, Sat 160, Sat 218, Sat 267,
Sat_294, Sat 315, Sat_330, Sat 347, Sat_415,
Satt045, Satt055, Satt063, Sattl132, Sattl47, Sattl57,
Satt179, Satt183, Satt184, Satt197, Satt212, Satt230,
Satt242, Satt253, Satt262, Satt326, Satt341, Satt357,
Satt394, Satt403, Satid31, Sattd42, Sawd43, Satt459,
Satt477, Satt553, Satt561, Satt565, Satt567, Satt568,
Satt569, Satt571, Satt585, Satt589, Satt595, Satt618,
Satt656, Satt693, Satt720




51

as } o 3
151923 MInIzAIvesnssIrue luananue@ede1s 101 w5eenuie Tutszyns

o - w o W s
fandosdnaamenuiun Tunisnagounnn Iaaunas

(P3e MY ngu AR AEAveI ML P-value

Twana aany dana 1A: 1B
AGS292(A) K3(B) dadasw

Sat 217 Al 42 45 87" 0.1034 0.7422
Sat_267 Al 37 50 87" 1.9425 0.1634
Satt236 Al 45 43 88" 0.0455 0.8312
Sati511 Al 42 49 91" 0.5385 0.4631

GMENOD2B A2 44 46 90" 0.0444 0.8330
Sat_138 A2 42 42 84" 0.0000 1.0000
Sat 294 A2 51 38 89" 1.8989 0.1682
Sat_347 A2 56 33 89" 5.9438 0.0148
Satt187 A2 37 52 89" 2.5281 0.1118
Satt341 A2 36 55 91" 3.9670 0.0464
Satt589 A2 35 56 91’ 4.8462 0.0277
Satt197 Bl 48 42 90" 0.4000 0.5271
Sat_064 Bl 42 50 92 0.6957 0.0442
Satt063 Bl 42 47 89" 0.2809 0.5961
Satt565 Cl 41 47 88" 0.0491 0.5224
Satt277 C2 34 55 89" 49551 0.0260
Satt307 C2 29 53 82" 7.0244 0.0080
Satt316 c2 32 51 83" 4.3494 0.0370
Satt357 C2 44 44 88" 0.0000 1.0000
Satt432 C2 36 50 86" 2.2791 0.1311
Sat_160 DlatQ 39 40 79" 0.0120 0.9104
Sat 332 Dla+Q 47 45 92 0.0435 0.8348
Satt147 DlatQ 42 49 91" 0.5385 0.4631
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A3eaNIL Ny ADSaaavesm a1 () P-value

Twana aana Funa 1A : 1B
AGS292(A})  K3(B) dadasw
Satt179 Dla+Q 43 37 80" 0.4500 0.5023
Satt184 Dl1a+Q 50 40 90" 1.1111 0.2918
Sat_069 Dla+W 57 34 91" 5.8132 0.0159
Sat_135 Dia+W 46 44 90" 0.0444 0.8330
Sat_415 Dla+W 40 52 92 1.5652 0.2109
Satt141 Dla+W 41 44 85" 0.1059 0.7449
Satt157 Dla+W 45 44 89" 0.0112 0.9156
Sat1189 DlatW 41 46 87" 0.2874 0.5919
Satt282 Dla+W 44 45 89" 0.0112 0.9156
Satt350 Dla+W 42 41 83" 0.0120 0.9126
Satt412 DlatW 43 44 87" 0.0115 0.9146
Sattd59 Dla+W 49 43 92 0.3913 0.5316
Satt506 Dlat+W 39 50 89" 1.3596 0.2436
Satt546 Dla+W 52 38 90" 2.1778 0.1400
Satt604 Dla+W 46 45 91" 0.0110 0.1165
Sat_022 D2 48 40 88" 0.7273 0.3938
Satt372 D2 50 41 91" 0.8901 0.3454
Sattd43 D2 46 39 85" 0.5765 0.4477
Satt458 D2 52 37 89" 2.5281 0.1118
Satt486 D2 49 41 90" 0.7111 0.3991
Satt514 D2 57 35 92 5.2609 0.0218
Sat 112 E 45 43 88" 0.0455 0.8312
Satt045 E 42 43 85" 0.0118 0.9136
Satt212 E 43 46 89" 0.1011 0.7505
HU LA mneAeh  Ideyagynio
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w3owmms  nau anundadnveen A P-value

Tuana adung dunm 1A : 1B
AGS292(A)  K3(B) daaasay
Sat1230 E 43 47 90" 0.1778 0.6733
Satt403 E 44 45 89" 0.0112 0.9156
Saft553 E 47 44 91" 0.0989 0.7532
Satt561 E 47 44 91" 0.0989 0.7532
Satt720 E 57 33 90" 0.4000 0.0114
Sat 039 F 44 41 8s" 0.1059 0.7449
Sat1231 F 43 43 86" 0.0000 1.0000
Satt335 F 46 44 90" 0.0444 0.8330
Satt425 F 55 36 91" 3.9670 0.0464
Satt510 F 49 42 91" 0.5385 0.4631
Sait516 F 48 39 87" 0.9310 0.3346
Satt569 F 48 43 91" 0.2747 0.6002
Satt595 F 48 41 89" 0.5506 0.4581
Satt656 F 49 41 90" 0.7111 0.3991
Sat 315 G 38 49 87" 1.3908 0.2383
Satt199 G 47 41 88" 0.4091 0.5224
Satt288 G 37 43 80" 0.4500 0.5023
Satt394 G 55 34 89" 4.9551 0.0260
Sat 218 H 50 33 83" 3.4819 0.0620
Sait253 H 44 47 91" 0.0989 0.7532
Sattd42 H 49 42 91" 0.5385 0.4631
Satt568 H 42 48 90" 0.4000 0.5271
Sat 105 1 48 39 87" 0.9310 0.3346
Satt049 I 47 39 86" 0.7442 0.3883
HU YIS AN Tdeyagymio
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nieamuw  ngu AWBSaRnYDIm A1 (Y P-value

Twaqa fune duna 1A: 1B
AGS292(A) K3(B) ®@afdasiy

Satt239 1 50 41 91" 0.8901 0.3454
Satt354 1 44 41 85" 0.1059 0.7449
Satt367 1 43 44 87" 0.0115 0.9146
Satt571 I 45 25 70" 5.7143 0.0168
Sat_093 J 41 48 89" 0.5506 0.4581
Satt183 J 50 41 91" 0.8901 0.3454
Satt431 ] 44 46 90" 0.0444 0.8330
Satt693 J 42 41 83" 0.0120 0.9126
Satt055 K 47 42 89" 0.2809 0.5961
Satt242 K 48 22 70" 9.6571 0.0019
Satt326 K 44 45 89" 0.0112 0.9156
Satt]66 L 31 52 83" 5.3133 0.0212
Satt229 L 40 48 88" 0.7273 0.3938
Satt284 L 50 41 91" 0.8901 0.3454
Satt373 L 40 50 90" 1.1111 0.2918
Satt523 L 50 38 88" 1.6364 0.2008
Sat_330 M 43 49 92 0.3913 0.5316
Satt463 M 42 46 88" 0.1818 0.6698
Satt540 M 41 51 92 1.0870 0.2971
Satt567 M 50 41 91" 0.8901 0.3454
Satt618 M 41 50 91" 0.8901 0.3454
Satt009 N 45 42 87’ 0.1034 0.7477
Satt387 N 47 43 90" 0.1778 0.6733
Satt549 N 21 49 70" 11.2000 0.0008
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4
R3IoINIY

ANUNBARAYDIM

ﬂfjil i (Xz) P-value

Tuna aune Fune 1A: 1B
AGS292(A) K3(B) oaaasiy
Satt631 N 48 43 91" 0.2747 0.6002
Sat_038 0 46 41 87" 0.2874 0.5919
Satt132 o 36 55 91" 3.9670 0.0464
Satt262 e} 45 42 g7" 0.1034 0.7477
Satt477 0 57 26 83’ 1.5783 0.0007
Satt585 0 46 42 8g' 0.1818 0.6698
nuomg  vneawdl Ddoyagywio
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Tuanpadudnuwus TRun Sat 267 Sat_294 Sat 069 Sat_415 Satt14] Sat189 Satt282 Satt412
Satt506 Satt604 Satt458 Satt045 Sat230 Sattd03 Sar425 Satt516 Sattdd2 Satt568 Sat 105
Satt049 Satt354 Satt132 Satd31 Sattl66 Satt009 uaz Satd77 daulugaudstl 2552 323
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winamute 18uA  Satt187 Satts89 Sat 069 Sat 315 Satt14]l Sat189 Satt282 San3s0 Satt412
Satt506 Satt546 Sattd86 Sati230 Sattd25 Satt516 Satt568 Satt132 Sattd31 Satt166 Satt284
Satt373 Sat262 une Sattd77 o IAs e ereagy wut i 30 1n3eanie 18uA Sat 267 Sat_347
Satt187 Sat 160 Sat 332 Sat 069 Sat 415 Sattl41 Satt189 Sat282 Satt350 Satt412 Satt506
Satt546 Satt604 Satt458 Satt045 Satt230 Sattd03 Sawd25 Satt516 Satdd2 Satt568 Satt049
Satt132 Sattd31 Satt166 Sati009 Satt262 U0 Sad77 dnvmzinanseenlundnzdumisiia
anuuilsdsauagisniedeons 42 69180 AunfosadavessioRug K3 Horgszozivda
WarnuanHnoUnIIRUE AGS 292 Rauarasluning 26

- msdnsevaunisonoenawsumislugaduil 2551 wudr @i s fumided
wansmanAafuneadiidenlosfudnpae 18UA Sat 415 Sau157 Saud03 Satt049 une
Satt166 UUNGUAWNY DIa+W E 1 uaz L sndwu diulugguded) 2552 1 7 A 1dun
Satt187 Sat_160 Sat_069 Satt282 Sau425 Sattl66 WAz Satt373 UUNGUAUNI A2 Dla+Q
Dla+W F L uaz L a1waidu metfiﬂ?mﬂ:ﬁémﬁmmqg WU 8 furive 1aun Sat_160
Sat_415 Satt282 Satt425 Satt049 Satt166 Satt009 (10T Satt262 uunfjuﬁamil Dla+Q Dla+W
F 1 L N udz0 muidy Gednuasinaameenluusazdmmiaisnnuudsdsoueg
szniedevnz 2.9 6917.6 Mwasamvesnnulssauinuaiiaifeas 76.4 Aanaasly

A1 31
: o a t4 -
HINUNMUDALTI 100 tHan

M3 Tnsizianunlsysoudeodeavoni minwdaute 100 wialy
damBesiinaafmniomune luanauuemenerd wuh finnudenTesunguaans 16
nau T8UA A2 C1C2 D1a+Q DIa+W D2 E F H1J K L M Nuaz 0 delugaduil 2551
7l 32 193 DML IATAMULANA A UN 19T EA (P<0.05) naandon Toasenirandoanuy
Tuanadudnums 1AUA Satts65 Saud32 Sat 332 Sat 069 Saud12 SattdS9 Satt506 Saudss
Satt486 Satt372 Satt045 Satt230 Satt23]1 Satt403 Sattd25 Satt510 Satt656 Satt568 Sat 105
Satt049 Satt239 Satt354 Satt367 Sauwd3] Sat242 Sattl66 Satt373 Satt523 SattS61 Sat 330
Satt009 uAz Sas31 danlugguasdl 2552 723 nSeanune 14ud Sat197 Sauses Sat3le
Sattl89 Satt412 Sau506 Sattd58 Satt586 Satt372 Satt045 Satt230 Satt231 Sau553 Satt425
SattS10 Satt656 Satt]32 Satd31 Satl66 Sau373 Sat009 Satt387 uAz Sau262 HOIATILH
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A9909 WU U 34 in3eanie 18IA Sa197 SattS65 Satt432 Sat 332 Sat_069 Sat_415 Satt412
Salt459 Satt506 Satt458 Satt486 Sat372 Satt045 Satt230 Sau231 Satt353 Satt425 San510
Sat656 Satt568 Sat239 Satt354 Satt367 Satt132 Sattd31 Sattl166 Satt373 Satt561 Sat_330
Satt009 Satt387 Sats49 Sa631 uaz San262 anvaizfuansooniuugazdumisiinini
wlsdsauegizniedovas 43 9 28.6 Aundvsadovesaeiug K3 fviminmdauris 100
wiafieondviug AGS 292 dauaasluaisia 27
msinsRdumioaneomsdunialuggdudl 2551 wud § 7 Sumisd
waasANuuana iU aiamon Tostudnume 1808 Sand32 Sas06 Sandse Sars10
Sar431 Satt242 uag SanS61 UUNGNANUNY C2 Dla+W D2 F J Kuaz L enuaran dmlu
gauasil 2552 § 7 A umnis 1A Sas65 Satd32 Satt372 Sat_112 Satt045 Satt656 1A Satt166
UUNAUANNI C1 C2 D2 E F uag L mudIdy uamﬁa?mswﬁnuﬁaﬁmqq Wil 10 AWNUI
T8un satt197 Satt432 Sat_415 Satt506 Satt372 Satt458 Satt568 Sati239 Sattd31 1Az Satt166 U
AquANNY Bl C2 Dia+W D2 H 1 J L uaz L awd iy Sednvusiiunasoonluuaas
awmsiinnamudssuegsznanedesas 2.3 59203 rasawvesnImlslsiumnamun

i1Sovas 75.9 amaaslumisie 32
L] k74 Gd.. L 55
humdemduneny

n1s3msedanuulidsmiliudoivesiwiutenavdoduludunies
Hnaafunseanineluagauumemeaes wud finnuitonlesfundudune 13 ndy 1un
A2 C2D1a+Q Dla+W D2 E F G H 1 J K uaz L dalugadud 2551 3 23 mneanunefis
AMUUANAIINUNIADA (P<0.05) uﬁmmmm‘i‘animsxﬂ’jmﬂ?awmﬂmaqaﬁuﬁnym:
1Aun Sat 347 San187 Sau586 Satt277 Sat432 Sat 160 Sat 332 Sat 069 Satt412 Satd59
Satt546 Satt282 Satt720 Sant395 Satt199 Sait049 Sattl32 Satt0S5 Sat326 Sattl66 Satt284
Satt373 oy Satsél Aauluggudedl 2552 112 1nS0anu1e 18R Sat 267 Sat589 Sat_069
Sat_415 Satt514 Satt403 Satt253 Sarnt442 Satt568 Satt132 Sattd31 (A Sanles uaztﬁ'a?}mﬁ 1eH
a0909 N0 5119 1n30eme 18R Sa 267 Sat187 Sauss9 Sat277 Sat 160 Sat 332
Sat_069 Satt459 Satt546 Satt045 Satt]199 Satt253 Sattd42 Satt132 Sati431 Satt326 Sattl166

Sau284 1ag Saus61 dnvuzAuanseonlundazdwnuainnamuilsilswegseniedevas
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o =1

4.2 $9293 sundesadavesaiug K3 Bimaudomisdeduiiuinndniug acs 292 A
ueraaluming 28

msdnaziaumsoaoaonad s lugaruil 2551 wuh § 5 Gl
uan I NUuANAR U aSREou Tuafudnyne 18UA Satt187 Sat_160 Sar_069 Sat326 1A
Satt166 UUNAWAUNT A2 DIa+Q DIatW K uaz L awady daulugquasil 2552 34
Amnids 1un Sas89  Sat 069 Satt326 uag Sattl66 UUNAWANNI A2 Dla+W Juaz L
amddy unzidioding w5 niaeang WU 6 Auiis TAUR Satts89 Sat 160 Sat 069 Sattd31
Satt326 1AL Satt166 VUNGUAUNY A2 D1a+Q Dia+W J K uaz L mwiidy Ssdnumsd
naraseenluuazd il dimamulidsiuegseninedouny 4.6 H927.7 ANATIYDIADIY

¥
wilsisunanuaiiafovas 66.0 dauaaaluaisie 33
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M3l 24 msimnzdammdsisiliRviveanieoamne Tuanandeu Tesfiueiyiy
@ o &y = ¥ =
pBARDNLIN (R,) ¥03i)semnsounbostinaamenutui Tuganuil 2551 gauasdl

o 4
2552 IBZWNIHIIN 2 )Y

wieaman  ngu INTIZHI W agign
vIaa Fing Aundouns garu fauds
gaan(iu) 1 2551 1 2552
P R®  ‘AGS292° ‘K¥’ P R? P R’
(%) (%) (%)
Satt187 A2 0.0270 5.3 34 36 0.0333 4.9 0.0413 4.5
Sat 160 Dla+tQ NS NS 0.0282 59
Sat 332 Dla+Q 0.0080 7.4 34 36 0.0150 63 00107 69
Sat_415 Dla+tW 00168 6.1 34 36 0.0161 6.1 00349 4.7
Sat514 D2 NS NS 0.0337 4.8
Sand03 E 00229 57 34 36 0.0170 7.1 NS
Satt553 E NS NS 0.0384 4.6
Sattd42 H 00446 44 34 36 NS 0.0268 5.3
Satt568 H 0.0112 638 34 36 0.0140 6.5 0.0201 5.8
Sat_105 1 00228 79 34 36 NS 0.0186 84
Satt049 1 0.0301 7.6 34 36 0.0274 7.8 NS
Satt132 ] 00235 55 34 36 NS 0.0097 7.1
Satt431 ] <0001 232 33 37 <0001 167 <0001 24.7
Satt166 L 00211 62 34 36 0.0171 66 NS
Sat262 O 00261 55 34 36 NS 0.0097 7.4

HUIHA NS = Tulanuuana13tun19ada
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= o w = 5 - o a
M3 25 Mywaneianuulslsmiliudovouniemuie Tuananon loeiussosisuy
a w o o 3
antln (R)) vonlszmnnsdundesdnaamenugui Tugadull 2551 gauds 3 2552

= o
URZAUAINZHII 2 §)F

wiesmnn  ngu IR ga1lgn
Bane B Aundvvos gadu fgeuda
aaaa(iu) 1 2551 1l 2552

P R’ AGS292 K¥ P R’ P R’
(%) (%) (%)

GREERIB A2 0.0431 4.4 40 42 0.0464 4.2 NS
Sat_347 A2 NS 0.0462 4.3 00100 7.1
Satt187 A2 00015 105 39 43 00123 6.6 0.0035 89
Satt565 Cl NS 0.0359 4.7 0.0379 6.5
Sat 160 Dla+tQ 00071 8.6 40 43 NS 00120 7.5
Sat 332  DlatQ 0.0014 10.4 40 43 00059 7.9 0.0046 8.2
Sat 069 DlatW 0.0014 103 40 43 0.0054 7.9 0.0070 7.5
Sat 415 DIatW 00102 6.8 40 42 0.0079 7.5 0.0086 7.1

Sat282  Dla+W 00450 4.3 40 42 0.0228 5.5 NS

Satd12  Dla+W 00343 49 40 42 00164 6.2 NS
Satt546  Dla+W  0.0085 7.2 40 43 00391 4.5 00215 5.6
Sattd58 D2 NS 00324 7.1 0.0325 6.9
Satt486 D2 00333 48 40 42 0.0215 5.6 00191 5.8
Satt514 D2 NS NS 00321 4.8
Satt045 E 00106 7.2 40 42 0.0139 6.7 0.0410 4.7
Sattd03 E 00197 5.8 40 42 0.0071 7.7 00250 5.4

Satt553 E NS 00186 5.6 NS

Sat_267 F NS 00128 6.8 NS
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IS NINY ngu GILERA oo aqYgn
lwama  Fune AmAvves adu qauds
gada(iu) 1l 2551 1l 2552
P RS ‘AGS292  K¥’ P K P R’

(%) (%) (%)
Sati425 F 00492 4.1 40 42 NS 0.0464 42
Satt656 F NS 00393 4.5 NS
Satt199 G 0.0234 56 40 42 NS 0.0374 47
Satt442 H NS NS 0.0092 7.1
Sat_105 ] NS NS 0.0388 6.8
Satt049 1 0.0385 6.9 40 42 0.0103 9.6 0.0329 72
Satt239 1 00120 65 40 43 00128 6.4 NS
Satt354 1 NS 0.0134 9.0 NS
Satt367 1 00160 63 0.0318 5.0 NS
Satt]32 J 0.0380 45 40 42 NS 0.0222 54
Satt431 1 <0001 177 39 43 0.0001 151 <0001 19.2
Sattl66 L 0.0016 109 39 43 0.0015 11.2 0.0058 8.5
Sait284 L 00346 47 40 42 NS 0.0442 4.2
Satt262 O 00414 45 40 42 NS 0.0091 73
Satt477 0 NS NS 0.0135 638
Satt568 M 00051 8.1 40 42 0.0035 88 00068 7.6

Hnume NS = lufianuuandrafunsada
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= o o o A o A L
msaasnzianuudsisuilnofovounssanuie Tuanandou lvafuszoy

A1314 26
waaRauAin ®,) vestszanitandoslnanaioiugudt Tugaddl 2551
gaudedl 2552 uazlins1zHsw 2 99

ISeMIN ngu IATIEHIW 9qgn
sluana Sy AuRAvY0e fgHu fuds
gaan(iu) U 2551 1 2552
P R}  ‘AGS292 K¥ p R’ P R’
(%) (%) (%)

Sat 267 Al 0.0066 8.0 67 67 0.0343 49 NS

Sat 294 A2 NS 0.0308 73 NS

Sat 347 A2 00327 49 68 68 NS NS
Sattl87 A2 00143 6.3 67 70 NS 0.0052 8.2
Satts89 A2 NS NS 0.0259 5.2

Sat 160 DlatQ 00188 66 67 70 NS NS

Sat_332 DlatQ 0.0058 7.8 67 70 NS NS
Sat 069 DIa+W 0.0021 9.6 67 71 0.0155 6.1 0.0012 107
Sat_135 DIla+W NS NS 0.0407 6.7

Sat 415 DIatW 00205 5.6 67 70 0.0288 4.9 NS
Sattl4]  Dla+W 00160 6.4 67 70 00351 49 00174 6.3
Satt189  Dla+W 00146 64 67 70 0.0305 5.1 0.0174 6.1
Satt282  DlatW 00166 6.1 67 70 00373 46 00193 58
Satt350 DIlatW  0.0224 5.9 67 69 NS 0.0140 638
Satt412  Dla+W  0.0040 8.8 67 70 00230 56 00029 95
Satt506  Dla+W  0.0084 7.3 67 70 0.0185 59 00104 69
Satt546  DIa+W  0.0159 6.1 67 70 NS 00092 7.1

Satt604 DIa+W 00343 4.8 67 70 0.0201 5.6 NS

Sattd58 D2 0.0420 65 67. 70 0.0318 7.1 NS
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wiomw  ngu RT3 falan
wana  Fang Aunfvuss fnaHu G
ganain) 1 2551 1) 2552
P R?  ‘AGS292°  ‘K¥ P R’ P R’
(%) (%) (%)

Satt486 D2 NS NS 0.0492 4.1

Satt045 E 0.0364 49 67 70 0.0346 4.9 NS

Satt230 E 00216 79 67 70 0.0282 7.4 0.0465 6.4

Satt403 E 00238 54 67 70 0.0219 5.6 NS

Satt425 F 00088 7.1 67 70 0.0473 4.1 0.0059 7.7

Satt516 F 00279 51 67 71 0.0404 44 0.0389 6.9

Sattd42 H 00025 42 67 71 0.0350 4.7 NS

Satt568 g L0129 67 70 0.0483 4.1 0.0082 7.2

Sat_105 1 NS 0.0327 7.1 NS

Satt049 I 00382 69 67 70 00227 7.9 NS

Satt354 1 NS 0.0402 6.8 NS

Satt132 ] 0.0091 7.0 66 70 0.0335 47 0.0029 90

Satt431 ] 00006 119 66 71 0.0105 6.8 0.0002 13.6

Satt166 L <0001 18.0 65 71 0.0003 142 <0001 17.0

Satt284 L NS NS 0.0274 5.1

Satt373 L NS NS 0.0348 69

Satt009 N 00157 85 67 70 0.0012 135 NS

Satt262 O 00084 7.4 67 70 NS 0.0027 9.6

Satt477 O 00061 84 67 71 0.0393 48 0.0048 89

Mg NS = Tilinnuuanaetunieada
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= o a A d‘ =l d:l [ :’ s

51927 msanseranulslsmiletvaeivsasissmue luoenanidonloafuimiin
s o5 a LA = b
waauia 100 waa (M3u) veadszmasdunivslnaamoiugun 1 2551 qquds

1 2552 TuggAunazdnizdson 2 ga

wiamn  agu sz qalan
vl Fung Anovos gy fquAs
dana(niy) 1l 2551 1 2552
P R®  CAGS292° K3 P R’ P R’
(%) (%) (%)

Satt197 Bl 00158 85 14 12 NS 0.0122 9.0
Sats65  C1  0.0055 8.1 14 13 0.0090 72 00098 7.1
Sa3le 2 NS NS 0.0258 5.6
Satt432 €2 00148 6.6 14 13 0.0055 8.4 NS
Sat 332 DIa+Q 00176 5.8 14 12 0.0288 4.9 NS
Sat 069 DIatW 00170 5.9 14 12 0.0095 6.9 NS
Sat 415 DlatW 00386 4.5 14 13 NS NS
Sattl8%  Dla+W NS NS 0.0418 4.5
Satt4]2  Dla+W 00158 63 14 12 0.0168 62 00308 5.1
Satt459  DiatW 00431 43 14 13 0.0221 5.5 NS
Satt506  Dla+W  0.0296 5.0 14 13 0.0449 43 00385 4.6
Sattds8 D2 00007 144 14 12 0.0003 162  0.0078 9.9
Satt486 D2 0.0003 131 14 12 0.0003 134 00017 10.
Sa372 D2 00002 137 14 12 0.0002 137 00012 107
Satt045 E 00038 0. 14 12 0.0281 54 00014 10.9
Satt230 E 0019 91 14 12 0.0142 87 00275 7.4
Satt231 E 00290 76 14 13 0.0382 7.1 0.0495 65

Sattd(03 E NS 0.0362 47 NS
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B3I nQu ANTIZH I nqugn
bnana  Fane Aumdoun Y fauas
dananiu) 1l 2551 1) 2552
P R’ ‘AGS 2927 K3 P R? P R’
(%) (%) (%)

Satt553 E 0.0400 44 14 13 NS 0.0280 5.0
Satt425 F 00212 55 14 12 0.0354 4.6 0.0272 5.1
Sat510 F 00150 6.1 13 12 00107 6.7 0.0412 4.4
Satt656 F 00069 7.7 14 12 0.0082 7.3 0.0069 7.7
Salt568 H 00114 67 14 13 0.0452 42 NS
Sat_105 1 NS 0.0330 7.1 NS
Sat1049 1 NS 0.0452 6.6 NS
Satt239 1 00043 83 14 12 0.0004 12.6 NS
Sait354 1 00457 66 14 12 00049 11.0 NS
Satt367 1 00206 58 14 13 0.0075 7.7 NS
Satt}32 I 00340 47 14 13 NS 0.0435 43
Sand31 ] 0.0025 94 14 12 0.0099 6.9 0.0021 9.7
Satt242 K NS 0.0443 55 NS
Satt166 L <0001 286 14 12 <0001 247 <0001 256
Satt373 L 00217 179 14 13 00232 78 0.0468 6.4
San523 L NS 0.0425 4.4 NS
Sats61 L 00045 8.4 14 12 0.0050 8.2 NS
Sat_330 M 00263 5.1 14 13 0.0309 4.8 NS
Satt009 N 0.0016 129 14 12 0.0026 12.0 0.0026 11.8
Satt387 N 00289 50 14 13 NS 0.0105 6.8
Satt549 N 00438 43 14 13 NS NS
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wietmn  ngy Jnszrs gqilgn
Wieme  Fyng Auatoves g9 AU
gaaa(nsu) 1 2551 1l 2552
P R’ AGS292  K¥ P R’ P R’
(%) (%) (%)
Sat631 N 00053 80 14 12 00128 6.4 NS
Satt262 0O 0.018 5.9 13 13 NS 0.0074 7.7

Huwme NS = lufianuuanaisfumaeaia
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a ¢ o A 4 = A v e
M13149 28 I'ITi’Jlﬂ'i'lxﬁﬂ’JH.ImJ'51]'i’JLlﬂfl]ﬂﬂlﬂEJ’J‘IJ‘EIQlﬂ'i‘EN‘H1J'lUIiJ!.f1QEWI!‘]I'E]1.IIENﬂ‘]Jﬁ]’IH’Ju

] v @ ar w 7 ] k4
Jomdoanduvelszrinsdundesdnagameiugudt luggduil 2551 gaudall

2552 1Bz INITHIIW 2 99

h3oemIn ngu INTITHII geilgn
vluana  Fong Aunio gadu nauaa
YypIdann (10) 1 2551 1l 2552
P R ‘AGS292° K3 P R P R’
(%) (%) (%)
Sat_267 A2 00323 5.0 12 13 NS 0.0337 49
Sat_347 A2 NS 0.0018 10.2 NS
Satt]87 A2 00228 5.5 12 13 0.0082 74 NS
Satt586 A2 NS 0.0076 7.3 NS
Satt589 A2 00086 7.1 12 13 NS 0.0276 5.1
Satt277 C2 00365 47 12 13 0.0488 4.2 NS
Sattd32 C2 NS 0.0436 45 NS
Sat 160 Dla+Q  0.0080 8.4 12 13 0.0091 8. NS
Sat 332  DlatQ 00453 42 12 13 0.0098 6.9 NS
Sat_069 DIlatW 0.0003 13.1 12 13 0.0005 121 0.0013 105
Sat 415 DIlatW NS NS 0.0406 4.4
Samd12  DlatW NS 0.0133 6.6 NS
Sattd59  DlatW 0.0333 4.7 12 13 0.0042 83 NS
Satt546  Dla+W 00178 5.9 12 13 0.0074 7.5 NS
Satt282  DlatW NS 00173 60 NS
Satt514 D2 NS NS 00164 59
Satt045 E 00291 5.3 12 13 NS NS
Sattd03 E NS NS 0.0314 4.9
Satt720 E NS 0.0378 4.6 NS
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N30 MIY ngu n5IZHIM nailgn
lana Fan ARt fady gaud
wp3dnaa (40) 1l 2551 1l 2552
P R?  ‘AGS292° CK¥ P R’ P R’
(%) (%) (%)
Sart595 F NS 00376 4.7 NS
Sart199 G 00287 52 12 13 0.0211 5.8 NS
Satt253 H 0.0323 4.8 12 13 NS 0.0325 4.8
Sattd42 H 0.0231 5.4 12 13 NS 0.0166 6.0
Satt568 H NS NS 0.0295 4.9
Satt049 1 NS 0.0402 6.8 NS
Sattl32 J 0.0190 5.7 12 13 0.0439 4.2 0.0385 45
Satt431] ] 0.0044 R84 12 13 NS 0.0020 98
Satt055 K NS 0.0500 5.0 NS
Satt326 K 0.0350 4.8 12 13 0.0188 5.9 NS
Satt166 L <0001 293 11 13 <0001 252 <0001 244
Satt284 L 0.0213 5.5 12 13 0.0155 6.1 NS
Satt373 L NS 0.0352 69 NS
Satt561 L 0.0183 5.8 12 13 0.0251 53 NS

wu1eme NS = hifinnuumnaisdumsada
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M51929 M3 INTIZHANAITOANBUNA WA INUWBAATBINLE THanafinaaInINLANATY
s dl Qs @ 'Y A o
naadanden Tosfiuegiusanaenusn (R,) velszmnsdunaesdnanaonug

uit Tuneudl 2551 naudstl 2552 uazinsizrsm 2 qq

wiemuw  nu AnsIERIIW ga1lan
W Bany naruil 2551 faudsil 2552
P Partial P Partial P Partial
R*(%) R(%) R(%)
Satt187 A2 0.0163 4.8 0.0024 8.6 0.0255 4.6
Sat 415 Dlat+W 0.0487 3.0 0.0463 2.8 NS
Satt403 E NS 0.0130 4.5 NS
Satt568 H 0.0021 93 0.0101 5.6 0.0059 7.7
Sat_105 1 0.0041 9.1 NS 0.008 7.9
Satt049 1 NS 0.0103 5.2 NS
Satt431 J <0001 20.8 0.0002 16.9 <.0001 25.0
Satt166 L 0.0164 5.1 0.0038 8.6 NS
Satt477 O NS NS 0.0476 34
Total vaniation explained 52.1 522 48.6

HUUMe NS = lulimmuandieiunieaia
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M312 30 M3ANIIZHAUMIIADBENAWA MM AR5 DI TuanaNITAIAINLANAI

aad A ar a a @ ar d 9k
manandon losfuszuzisuaain R,) veslszannsnmioadnaamonugunly

garudl 2551 gquAstl 2552 nazdnsizison 2 g9

miouw  agu Ans eI faign
tuaga duny garuil 2551 qauieil 2552
P Partial P Partial P Partial
R'(%) R'(%) R (%)
GMENOD2B A2 0.0053 8.1 0.0420 3.5 NS
Satt187 A2 NS NS 0.0049  10.1
Sat 347 A2 0.0049 7.1 NS NS
Sat_160 DlatQ  0.0080 8.5 NS 0.0053 9.2
Sat_069 Dla+W 00137 82 NS NS
Satt282 Dla+W NS 0.0192 53 NS
Sat 415 DlatW  0.0090 53 0.0198 5.7 0.0045 128
Satt486 D2 NS NS 0.0217 5.0
Sa403 E NS 0.0335 36 NS
Sat425 F NS NS 0.0356 3.8
Sat656 F NS 0.0013 12.3 NS
Satt049 1 0.0025 14.3 0.0035 11.8 0.0026 167
Satt431 J 00017 184 0.0024 14.6 0.0144 6.2
Sait166 L 0.0311 32 0.0339 4.1 NS
Total variation explained 731 60.9 63.8

MM NS = lulinnuuanaiesiuneada
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131931 MIINTITaUN1IDANBINAIWLA LD AATEINL Y TUANANLTAIAIVUANA Y

[
aaa M

ar @ ] [ =) o
nuadafiien TosdususzozmaaRauauin (R) voslizyinstundesidnas

aoRufutlugaruil 2551 gaudedl 2552 uagiinsizisan 2 g

wiesmun  pgy  SimsisHaay navan
Tuana Auny ggruil 2551 gaudsil 2552
P Partial P Partial P Partial
R(%) R'(%) R'(%)
Satt187 A2 NS NS 0.0025  15.3
Sat 160  Dla+tQ 00074 125 NS 0.0069 7.7
Sat 069  DIa+tW NS NS 0.0029  17.7
Sat 415  Dla+W 00023 122 0.0047 10.9 NS
Saul57  Dla+tW NS 0.0315 48 NS
Satt282  Dla+W 00139 93 NS 00382 34
Satt403 E NS 0.0313 5.1 NS
Satt425 F 0.0390 3.1 NS 00202 39
Satt049 1 00033 176 0.0030 138 NS
Satt166 L 0.0018 104 0.0043 9.9 0.0002  18.3
Satt373 L NS NS 00149 55
Satt009 N 0.0384 29 NS NS
Satt262 O 0.0017 8.4 NS NS
Total variation explained 76.4 445 71.8

HuWIKe NS = lulin Muuana1snunsaia
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M54 32 MR auMsoanseaeiumrLvsuns naryie luanaindainNUUANAN

a8 [y : (Y] o = I
naananden Tvaduihvdnudanie 100 wasvelszansourdesdnaaae

wusuitlugaruil 2551 qaudsil 2552 uazdmsizdsou 2 g9

Wi gy Fnswiou 9q1/gn
W ang garhitl 2551 nqudsil 2552
P Partial P Partial P Partial
R'(%) R(%) R'(%)
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