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Table 1. Information of studied genotypes in this research

o293 ol 0 anllland yg0 lacai gl Gledbl ) Jgax

olods S Led el Appreviated o)losd S bed 06 Appreviated
Number Name of variety or cross name Number Name of variety or cross name
SAHARXK778 (1) SAHARXKATOUL (3)
1 s x K778 (1) SHRK778-1 16 s x S (V) SHRKTL-3
SAHARXK778 (3) SAHARXKATOUL (4)
2 s x K778 () SHRK778-3 17 xS () SHRKTL-4
SAHARXK778 (7) SAHARXKATOUL (5)
3 e x K778 (V) SHRK778-7 18 e xS () SHRKTL-5
SAHARXHAMILTON (3) WILLIAMSxK778 (3)
4 e xygilaa (1) SHRHMLT-3 19 sallg K778 (¥) WLSK778-3
SAHARXHAMILTON (4) WILLIAMSxK778 (4)
5 s ik () SHRHMLT-4 20 5ol g K778 (F) WLSK778-4
SAHARXHAMILTON (8) WILLIAMSxK778 (5)
6 e gibean (A) SHRHMLT-8 21 5ol xK778(0) WLSK778-5
SAHARXGORGAN 3 (1) WILLIAMSxXHAMILTON (1)
7 e x ¥ olE 5 (1) SHRGRN3-1 22 ol x ysibean (V) WLSHMLT-1
SAHARXWILLIAMS (10) WILLIAMSxHAMILTON (2)
8 e ey (1) SHRWLS-10 23 ol x ysilean (V) WLSHMLT-2
SAHARXWILLIAMS (8) WILLIAMSXHAMILTON (3)
9 e el (A) SHRWLS-8 24 ol x ysilean (F) WLSHMLT-3
WILLIAMSXKATOUL (4) GORGAN3XWILLIAMS (2)
10 ol x g5 () WLSKT-L4 25 ¥ ol 5 salilys (1) GRN3WLS-2
WILLIAMSXKATOUL GORGAN3xWILLIAMS (4)
11 (H3123) WLSKTL-H3123 26 Y55 % sallss () GRN3WLS-4
salilg x J5i5 (FIYYE)) OT
WILLIAMSxKATOUL (WK3) GORGAN3XWILLIAMS (7)
12 JsS 5l x (WKY) WLSKTL-WK3 27 Yol x selidis (V) GRN3WLS-7
HAMILTONXKATOUL (8) SAHAR
13 osibean x 55 (A) HMLTKTL-8 28 s SHR
HAMILTONxKATOUL (4) WILLIAMS
14 silees x 515 (F) HMLTKTL-4 29 sl WLS
HAMILTONXKATOUL (3)
15 silean x JgiS (1) HMLTKTL-3 30 KATOUL KTL

ool 00 03y 5l S350 (3,85 b 0 loJus 50 abgs o 1Y ojles ol pa ay ) ooies LSi5 3N ((F8) (Y jo (gl o
*: For each line (F8), its cross of constituent presented in the brackets with line number in segregating generations.

WA Jlo oely; Jgmad 50 JSlow ¢yl yiud owlicilgd Sledbl ¥ Jgus
Table 2. Meteorological data in Siahkal County in cropping seasons of 2016

TSN il Lo (Rl e (plle S (e Olelo (pKibe
(o slee) (o1, sl OISl by (o5 sule) bes oSl sl
Mean Rainfall  Mean Temp. Mean Max Mean Min = <sb)  Mean Sunny
Month ° (mm) ©) Temp. (C) Temp. (C) Mean RH hours
May Colintes S 1 16.4 22.1 10.8 62 6.7
Jun. ols 45 0.5 18.3 24.6 11.9 63 9.1
Jul. E 0.4 20.3 25.7 14.8 66 7.3
Aug. 319 yo 0.1 20.9 26.2 15.7 69 8.2
Sep. 29 A 0.2 20.4 26.5 14.4 66 8.1

Caslole 2 50 59, ¥V (b o Slislin (Sl Jol> Jgaz slacl
*. Data in the Table are average of observations during 31 days each month.
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Table 3. Combined analysis of variance of soybean genotypes under non stress and water stress conditions

Mean of squares Olay po (5uKileo
sl olaws . Slay 5 o9
N Qg IS o9
o P g gyl o) olas S oyl el e Total e IRENTS
Olydi @lo @51 plant Number o3&l Numberof weightof Number Weight of
S.0.vV df. Height  of nodes First pod height  branches plant of pods. total pods
_ e 1 06687" 8398 153.02** 15.806°  2452.4° 65443  291.71"
Environment (En)
(o) Sk 4 03350 5.168 14.153 4.813 1619.6  3089.7  94.338
Block (en)
“H¥5 09 08254 48698  52.308"™ 22428”58368 25664 373.25"
Genotype (Ge)
b x o9 09 07848 8.619" 28.582™ 12.816™  1902.4° 24217  294.06"
En x Ge
B> 116 04472 3475 6.447 3.487 602.09  667.88  65.081
Error
(1) Syl o 0 383 1033 17.06 19.90 2496 2522 1861
C.V. (%)
Table 3. Continued i)Y Jgam
Mean of squares Olay po (52Kl
oy LI 39 Job 3o &ilo olawy sails olusy I o9 o 39
) f: ‘SLDJBLé )v‘ e e 43'9.1 JS 43'5.3 61&43‘0 als
lydi @le Number of Weight of Pod Number of Number of Weight of 100 seed
S.0.V filled pods.  filled pods  length  seeds per pod  total seeds total of seeds  weight
_ b 1938487 20.634° 04335 1463 11701.9%  81.760*  26.633"
Environment (En)
(Beo) Sl 34167 77725 0.8640 1.035 281.15 48218 18.088
Block (en)
SEES 05198 35606 0.6859"  2.264" 9108.9  149.44™  45551™
Genotype (Ge)
beroxwddl 90511 27129 05859 1.729" 5305.1° 15090  30.878"
En x Ge
b 61552 62444  0.6650 0.8797 1511.0 33.584 11.163
Error
e Gl ta VBT 2002 1822 9.43 26.44 15.83 11.85
C.V. (%)

A2 o Hlid 1y (gl e 8 NS g do 0 iy ¢ SO ol Zalaw j0 (6400 cire o 5 4

“and™": Significant at the 5% and 1% levels of probability, respectively. Ns: Non-significant.

dgliio )0 0l (lis 390 08 4y Cund (g 85,1 9 29
M) ellp¥oB S sy I ol pmyn b
sl o (V) 5lle Vo555 () elle¥ 55
gV O,S @ el )] o sVb st ¥ (55 51 e
50 (Y 90 09 e gile VAP sgus aS cuils 5lw (V)
eyl oy YL asals glas )l e sl QA 5 VYA oS 5 4

» yp b (Jamali et al., 2011) ) Sen 5 Jlo>

5 BN Gl iy el cdo s 55 5,10 s,
L @l Woged 2Ll ) Lsw 0 (Saw, ol
S Jleim] mhaw jo js50e Slas as ol las il s
bl o aiyls 0gz g0 sB1 o 1) (g0 s gl oo
o3, e (Sulsb g0 lie Bl Y-85 o8,
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S &l Slaxi g M Job Slao gly g slocoed)
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Fig. 1. Dendrogram derived from cluster analysis for 30 soybean genotypes based agronomic and yield traits under
normal conditions using Ward method. Name, abbreviation and information genotypes have been showed in Table 1.
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Table 4. Member of groups derived from cluster analysis with average total standardized of groups for 14 traits under
normal condition. Number and information genotypes showed in Tablel.

Traits Ole

e Job ol olas gledils olaxi  baails I 139 il wuo 39

(ol S 9 g (0) ¥32 05 )
Pod length  Numberof ~ Number of Weight of total 100 seed 095 slas!
(cm) seeds per pod.  total seeds. of seeds (g)  weight (g)  Members of group
S o5 Grn3wls2, Ktl
G’rj)’u ;’2‘6:] 4.847 3.568 191.111 46.973 3172 g i
nSileo 31 1y Wisktl4, Wisktlh3123
o3 bl 0.919 0.224 0.983 1.13 0.835
Standardized
deviation from mean
Grn3wls4, Shrhmlt3
Gﬁgﬁ m; 4346 3.225 98.489 31.579 25416 g SR LT78]
il 31 Gl sl Shrk7783, Shrk7787
o : M’T’ Shrktl3, Shrktl4, Wls
N 0.175 0.118 -0.763 0.667 20.713  Wishmitl, Wishmlt3
Standardized Wisk7783, Wisk7784
deviation from mean Wisk7785. Wisktlwk3
Y Grn3wls7, Hmltktl3,
G’r’o’u B’;‘;‘;’] 4279 3.391 171.605 40.356 30418 g s
RS T e | Shr, Shrgrm31, Shrktl5
u&, 2 ,:u Shrwls10, Shrwls8
00 sl -0.321 0.048 0.616 0.358 0.632
Standardized
deviation from mean
J5 oSl 4.426 3.343 138.948 37.291 28.068
Total mean
Table 4. Continued wldl.f Jgus
Traits Ol
~ME IS 59 Slasi AL 4 He S oy Ol
(¢S 2 sledddle 5 ) e .
Weightof ~ Numberof  Weightof  Total weight Number 09,5 lacl
total pods (g) filled pods... filled pods (g)  of plant (g)  of pods Members of group
§ a5 Grn3wls2, Kil
G’r’;u ;’:1‘:;‘ 59.975 108.611 53.989 151691 119468 i oios wishmi2
oeileo 31 GBI il Wisktl4, Wisktlh3123
oo sl 1.233 0.826 1.166 1.515 0.699
Standardized deviation
from mean
Grn3wls4, Shrhmlt3
Giij E’ni; 36.556 602 32.735 73385 72511 g oieiaTs
Sl 3l Bl sl Shrk7783, Shrk7787
e : tf‘u Shrktl3, Shrkl4, Wls
oad BN -0.628 -0.75 -0.589 -0.563 -0.721  Wishmitl, Wishmit3
Standeflrdlzed deviation Wisk7783, Wisk7784
rom mean Wisk7785, Wisktlwk3
Grn3wls7, Hmltkt3
G’r’o’u;‘:‘e‘;‘; 47274 104.728 42.342 91906  120.852 it Hlidls
il 3l B 2l Shr, Shrgrn31, Shrktl5
w& ? .,,’m Shrwls10, Shrwls8
0ukisd yluailins! 0.224 0.699 0.204 -0.072 0.735
Standardized deviation
from mean
S5 oSl 44.455 83.241 39.868 94.603 96441

Total mean
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Traits olae
S e MRS e
(el Number — (esile) oeo) g Number of 09,5 las!
Plant Height (cm) of nodes  First pod height (cm) branches Members of group
09,5 (Sl Grn3wls2, Ktl
Group mean 170.500 21.407 16.824 12.019 Shrhmlt4, wishmlt2
RRCH IO Wisktl4, Wisktlh3123
o0 yluniliu] 1.5 0.964 0.253 1.236
Standardized
deviation from mean
09,5 (Sl Grn3wls4, Shrhmlt3
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QU PP W1 4| T , ohr!
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Standardized Wisk7783, Wisk7784
deviation from mean WIsk7785. Wisktlwk3
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S leo 31 Bl il Shr, Shrgrn31, Shrktl5
w& " ,,'w Shrwls10, Shrwls8
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Standardized
deviation from mean
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Total mean
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Fig. 2. Dendrogram derived from cluster analysis for 30 soybean genotypes based on agronomic and yield traits under
water stress conditions using Ward method. Name, abbreviation and information genotypes have been showed in Table
1.
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Table 5. Member of groups derived from cluster analysis with average total standardized of groups for 14 traits under
water stress. Number and information genotypes showed in Table 1.

Traits Olao
e Jab o &l slasy cdils olax  gbvails IS 39 wils wuo 39
Graile) S g JS S ag ¢ .
Pod length  Number of Number of Weight of total 100 seed 09,5 slacl
(cm) seeds per pod.  total seeds. of seeds (g)  weight (g) Members of group
29,5 oe5lee 3.584 2.962 131.595 32.438 24765  Om3wis2, GmiwlsT,
Group mean ’ : ’ : ’ Hmltktl4, Hmltktl8
ydileo 31 Bl il Ktl, Shrgrn31,
"’i;é o Shrhmlt3, Shrhmlt4
o Riat Shrhmlt8,ShrK 7783
dSta_nctj_ardflzed 0.129 0.019 0.37 0.096 0.426 Shrktl3, Shrwls10,
e Shrwls8, Wls, Wishmlt2
Wisktlh3123, Wisktlwk3
095 (il Grn3wls4, Hmltktl3, Shr
Group mean 3.503 2.922 59.951 27.679 19.274 Shrk7781, Shrk7787
Eiln | Gl o] Shrktl5, Wishmlt3
UJ:”:& ;‘.;:kjv Wlsk7784, Wlisk7785
I
Stand;rdized -0.045 0.046 -1.236 -0.824 -1.182
deviation from
mean
03,5 (Sl Shrktl4
Group mean 3.317 2.963 168.889 39.408 26.206 WE‘;‘;QE
aSilo 1 Byl s
oo 3l S Wisktl4
oo il
Standardized -0.449 0.021 1.206 1.444 0.848
deviation from
mean
IS ool 3.524 2.95 115.074 31.940 23.310

Total mean




AR

IS G5 9 G g Lo 50 (ol pB g g 4yt slacY o)) i0lKen 5 y300S

Table 5. Continued

aolol.b Jgus

Traits Sl
K039 Slusi AL Gy g S oy Sl
EH AN gl ) ) e o
Weight of Number of Weight of Total weight Number 095 slas!
total pods (g) filled pods...  filled pods (g of plant (g of pods Members of group
| pods (g) filled pod filled pods (g)  of plant(g)  of pod bers of
§ 5 Gm3wls2, Grn3wls7
G’r’cL Bf:e; 38.451 83.523 29.209 91.196  95.137 it Holils
Ktl, Shrgrn31,
il 31 Gl sl Shrhmlt3, Shrhmlt4
e en 3l S Shrhmlt8,ShrK7783
s yluita! -0.08 0.381 -0.107 0.476 0.365  Ghrkctl3. Shrwls10
g .Sttf?”d?rd'm Shrwls8, Wls, Wishmlt2
eviation from mean Wisktlh3123, Wisktlwk3
Grn3wls4, Hmltktl3, Sh
e E";; 33.678 43.556 24.891 52013 58704 g o) siiaren
uSileo 31 Byl Shrktl5, Wishmlt3
e Sl Sl WIsk7784, Wisk7785
ousd sl -0.676 -1.191 -0.654 -0.675 -1.174
Standardized
deviation from mean
09,5 cSileo Shrktl4
Group mean 53.990 100.750 45279 57.776 112333 ‘@Fﬁ%‘;ﬁ
OeSSilee 1 Syl lektl4
o3 st 1.861 1.059 1.928 -0.505 1.091
Standardized
deviation from mean
S5 oSl 39.090 73.830 30.056 74985  86.500
Total mean
Table 5. Continued alol .8 Jguo
Traits Slhe
as Lo olowy
ag el o) slass S OME (gl g lis | E o
(o sl) Number (el oo gl Number of 09,5 slasl
Plant Height (cm) of nodes  First pod height (cm) branches Members of group
.55 Grn3wls2, Grn3wls7
G’rfu;*n:‘e‘;] 99.917 15.252 11.978 8.693 i Mg
QUG PP P P Ktl, Shrgrn31,
""S:w ’wuj” Shrhmlt3, Shrhmlt4
Oy Shrhmlt8,ShrK 7783
Standardized 0.482 0.057 -0.025 0.409 ShiktB, Shrvrvlslo,
deviation from mean Shrwls8, Wls, Wishmlt2
Wisktlh3123, Wisktlwk3
Grn3wls4, Hmltktl3, Sh
o m: 81.833 15414 13.044 6210 o) siirrss
Sl ol A s Shrktl5, Wishmlt3
il 51 GBI ol ,
eretlae Julpd Wisk7784, Wisk7785
od sl -0.446 0.117 0.303 -0.595
Standardized
deviation from mean
09,5 (il Shrktl4
Groun mean 70.167 13.744 10.183 6.694 VJF{E%Q
oeibe 51 SLo Wiskld
80 yluailins! -1.045 -0.504 -0.576 -0.399
Standardized
deviation from mean
&5 ol 90.525 15.099 12.059 7.681

Total mean
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Table 6. The results of principle component analysis on traits in soybean genotypes including
eigenvectors, eigenvalues, proportion variance and cumulative variance under non-stress condition

Eigen vectors

LWL SR Ly
Variable PC1 PC:
Jol adlge pgd aildo

Plant Height Qg elayl 0.813 0.201
Number of branches &8 a5LE slaws 0.087 0.350
Total weight of plant Ge JS 05 0.321 0.330
Weight of total pods e JS 559 0.003 0.394
Number of filled pods 7 sl slass -0.298 0.375
Weight of filled pods 7 e o3 0.013 0.390
Number of total seeds dgy IS slaails slass -0.223 0.386
100 seed weight als ws 39 -0.300 0.363
Proportion variance ol dz g il lg Comnd 0.716 0.118
Cumulative variance oS ol daz g8 il lg 0.716 0.833
Eigenvalues dastive Al 5.724 0.940
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Fig. 3. Scatter plot of two first principal components soybean advanced lines and parental varieties based on important

traits under normal conditions. The parental varieties distinguished by blue. Genotypes information has been showed
in Table 1.
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Table 7. The results of principle component analysis on traits in soybean genotypes including eigenvectors,
eigenvalues, proportion variance and cumulative variance under water stress condition

Eigenvectors
W= vy )|.>).3

PC:1 PC2
Variable e gl adlge pgs adlso
Plant Height @y ela )l 0.527 0.172
Number of branches 8 5L slaws 0.416 0.230
Total weight of plant Ge JS 059 0.414 0.219
Weight of total pods addle JS 59 -0.427 0.362
Number of filled pods 2 slacddle slass 0.007 0.444
Weight of filled pods PR ST -0.439 0.353
Number of total seeds Ge JS slaaily slaws 0.021 0.465
100 seed weight als wo 59 0.045 0.447
Proportion variance o duzgi il jlg o 0.508 0.239
Cumulative variance oS 00 dzgs il )lg 0.508 0.747
Eigenvalues dasia aly, 4.066 1.909
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Fig. 4. Scatter plot of two first principal components soybean advanced lines and parental varieties based on
important traits under water stress conditions. The parental varieties distinguished by blue. Genotypes information

has been showed in Table 1.
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