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Table 1) Variance analysis of soybean lines traits derived from Karbin * For a cultivars crossing

mean of squares

grain
filling period

birth rate

no. of days to
maturity

no. of days to
flowering

no. of
subphylum

plant
height

germination
percentage

100-seed
weight

seed color

whole plant
dry weight

grain yield/ha

grain yield
Iplot

grain yield
/ plant

no. of seeds
/plant

no. of
seeds/pod

no. of
pods/plant

df

Source of variations

6.72%*

7.56*

7.13*

6.72ns

83.06ns

38.65%*

3.85*

784.96**

0.006ns

1701.4%*

144755112**

5790204**

2080.91**

14393.39**

0.05%*

7688%*

Replication

0.81%*

0.83**

0.94**

0.85ns

0.39ns

91.44*

10.8ns

9.75%*

0.09ns

2561.85%*

562407 .5%*

22496.25%*

6.42%*

47.25*

0.005**

15.13*

Treatment (unadj.)

0.83*

0.81%*

0.84**

0.8ns

0.36ns

25.47*

10.45

9.73*

0.12ns

2907.02**

205407.28%*

8216.28**

10.41%**

76.35%*

0.00025**

17.08**

[ee]

Blocks within replication (adj.)

0.94

0.95

0.92

0.92

0.51

33.42

17.13

16.97

0.15

4319.03

255217.7

10208.7

12.96

128.14

0.0003

18.66

72

Intra-block error

9.3

10.15

9.83

9.29

84.32

29539.98

4223

821.41

0.36

11489.3

145778144.5

5831125.23

2110.7

14645.13

0.055

7738.87

161

Total

203 221 109 219

15.0 24.3 11.8 18.7 18.7 24.2 35 15.2 15.9 14.2 15.6

17.3

CV (%)

**x *

SR

—

/A }0 Jw‘&)JJléw

*and ** significant at 5 and 1% probability level respectively
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Table2) Comparison of different traits between check line and lines Karbin and Fora with statistical test

Trait Average Genotype Average control line Difference line and control line
Germination percentage (%) 97.6 100 2.4
Flower color 1.3 1 0.3
Plant height (cm) 100.4 100.2 0.2
Number of subphylum 3 3 0
Number of days to flowering 48.7 48 0.7
Number of days to maturity 1128.7 128 0.7
Birth rate (Day) 73 72 1
Grain filling period (Day) 29 28 1
Number of pods per plant 35 28.4 6.6**
Number of seeds per pod 2.3 2 0.3**
Number of seeds per plant 59 66 7
Grain yield per plant (g) 15.1 14.35 0.75
Grain yield in plot (g) 460 398.5 61.5
Grain yield per hectare (kg / ha) 4600 3985 615
Whole plant dry weight (g) 880.9 927.85 46.95
Seed color 1.16 1 0.16
100-seed weight (g) 23.77 21.65 2.12**

** significant at 1% probability level

Al JL&\ éﬂ.ﬂ)} J\J‘;,'\M *k

BYUISE &3)\5 ‘é)\s 3 J..ob Slgw sla U.;Y ekl oLyl s Olawe Slp e LSJL‘J sl esle ¥ Jsu>
Table 3) Descriptive statistics indexes for evaluated different traits inbreed soybean inbreed lines from Karbin * Fora

Traits X \/3_2 Min Max CVv Average control line
Germination percentage (%) 97.6 13.45 85 100 15.9 100
Flower color 1.3 0.36 1 2 9.7 1
Plant height (cm) 100.4 10.24 74 122 9.2 100.2
Number of subphylum 3 10.33 1 4 15.6 3
Number of days to flowering 48.7 15.21 48 51 20.3 48
Number of days to maturity 128.7 5.29 128 131 22.1 128
Birth rate (Day) 73 3.68 72 75 10.9 72
Grain filling period (Day) 29 11.50 28 31 21.9 28
Number of pods per plant 35 341 24 46 17.3 284
Number of seeds per pod 23 10.70 13 3.2 15 2
Number of seeds per plant 59 14.13 28 89 24.3 66
Grain yield per plant (g) 15.1 39.49 57 29 11.8 14.35
Grain yield in plot (g) 460 16.57 202 586 24.2 398.5
Grain yield per hectare (kg / ha) 4600 3.54 2020 5860 24.2 3985
Whole plant dry weight (g) 880.9 12271 373.1 1459.7 21.2 927.85
Seed color 1.16 0.81 1 2 35 1
100-seed weight (g) 23.77 0.32 16.8 334 15.2 21.65

7Y
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Table4) Result of coefficient of correlation between evaluated traits in soybean inbreed line from KarbinxFora

Traits X1 X2 X3 X4 X5 X6 X7 X8 X9 X10 X11 X12 X13 X14 X15 X16
Germination percentage (%) X1 1

Flower color X2 0.064 1

Plant height (cm) X3 0.069 -0.015 1

Number of subphylum X4 -0.043 0.021 -0.149 1

Number of days to flowering X5 0.034 0.162 0.084  -0.103 1

Number of days to maturity X6 0.034 0.162 0.084  -0.103 1** 1

Birth rate (Day) X7 0.041 0.156 0.07 -0.088  0.995**  0.995** 1

Grain filling period (Day) X8 0.041 0.18 0.069  -0.088  0.995**  0.995**  0.99** 1

Number of pods per plant X9  -0.028 -0.19* 0.018 -0.047  -0.045 -0.045 -0.038 -0.052 1

Number of seeds per pod X10 0.01 -0.004  -0.037  -0.085 0.223* 0.223* 0.211* 0.226* -0.082 1

Number of seeds per plant X11  0.274* 0.03 -0.004 0.153 -0.351* -0.351*  -0.352*  -0.344* 0.011 -0.439** 1

Grain yield per plant (g) X12 0.309* 0.217 0.004 0.128  -0.219*  -0.219* -0.218* -0.218*  -0.044  -0.402**  0.849** 1

Grain yield in plot (g) X13 0.188*  0.097  0.208*  0.058 -0.158 -0.158 -0.156 -0.156 0.079* 0.203* 0.588**  0.608** 1

Grain yield per hectare (kg / ha) X14  0.188*  0.097 0.208 0.058 -0.158 -0.158 -0.156 -0.156 0.079 -0.203*  0.588**  0.608** 1** 1

Whole plant dry weight (g) X15 0.07 0.019  -0.106 -0.068 0.104 0.104 0.113 0.097 -0.253* 0.112 0.034 0.078 -0.155  -0.155 1

Seed color X16 -0.011 0.085 -0.026  0.014 0.04 0.04 0.036 0.036 -0.072 0.033 -0.07 -0.058 -0.135  -0.135  0.107 1
100-seed weight (g) X17 0.029 0.296* 0.022 -0.049 0.3* 0.3* 0.304* 0.292* -0.116 0.073 -0.347* 0.184* 0.215 -0.015 0.061 -0.01

* and ** significant at 5 and 1% probability level respectively
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Table 5) Result of coefficient of genetic correlation between evaluated traits in soybean inbreed line from Karbin x Fora

trait X1 X2 X3 X4 X5 X6 X7 X8 X9 X10 X11 X12 X13 X14 X15 X16
Germination percentage (%) X1 1

Flower color X2 0.006 1

Plant height (cm) X3 0.244+ 0.053 1

Number of subphylum X4  -0.263*  -0.209* 0.087 1

Number of days to flowering X5 -0.06 0.172 -0.348**  -0.187* 1

Number of days to maturity X6 -0.071 0.185*  -0.348** -0.173 0.989* * 1

Birth rate (Day) X7 -0.071 0.185* -0.336* -0.141  0.989**  0.977** 1

Grain filling period (Day) X8 -0.049 0.16 -0.365**  -0.168  0.989**  0.978**  0.978+* 1

Number of pods per plant X9 0.228* 0.083 0.111 -0.112 0.086 0.089 0.079 0.102 1

Number of seeds per pod X10  0.278* 0.092 0.13 -0.253* -0.06 -0.066 -0.074 -0.059  0.34~ 1

Number of seeds per plant X11 0.164 0.089 -0.116 -0.072 -0.09 -0.08 -0.107 -0.085  -0.129 0.126 1

Grain yield per plant (g) X12 0.082 0.12 -0.068 0.012 -0.005 0.007 -0.004 0.006  -0.092  0.212*  0.701** 1

Grain yield in plot (g) X13  0.233* 0.106 0.092 -0.211* -0.165 -0.158 -0.183 -0.146  0.217* 0.061 0.375**  0.293* 1

Grain yield per hectare (kg/ ha)  X14  0.233~* 0.106 0.092 -0.211* -0.165 -0.158 -0.183 -0.146  0.217* 0.061 0.375**  0.293* 1** 1

Whole plant dry weight (g) X15 0.199* 0.024 0.019 -0.106 -0.05 -0.032 -0.031 -0.066 0.148 0.205* 0.039 -0.04 0.022 0.022 1

Seed color X16 0.09 0.055 0.101 -0.171 0.047 0.054 0.01 0.039 -0.069 -0.062 0.01 0.122 0.103  0.103  0.088 1

100-seed weight (g) X17 -0.047 0.119 -0.007 0.062 0.077 0.087 0.091 0.088 0.005 -0.188* 0.067 0.75* 0.102 0.102 0.086 0.168
* and ** significant at 5 and 1% probability level respectively 1Y 50 ezl o 53 s jme 5 5 K
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Table 6) Stepwise regression analysis for determine relative contribution of grain yield components in inbreed lines from
Karbin x Fora

Variant Standard regression Index R?
a -436.6 0.707
Plant height (cm) 7477 0.706
Number of pods per plant 1.893 0.719
Number of seeds per pod 3.673 0.875
Number of seeds per plant -11.94 0.835
100-seed weight (g) 16.962 0.726
Y =-azxbx

)_,é J.} O.;J.Jts Jw}‘ J—u&\’ ‘5\.& Cﬁy Jﬁ‘ )A IS % &E})‘ Jla’u Qu—\@ LS‘j. ‘;Lé\ﬁ Q}P.l's (V JJ.\P.-
Table 7) Factor analysis of evaluated trait in inbreed lines from Karbin x Fora

principal component common index

Traits PCA, PCA, PCA; PCA,
Germination percentage (%) -0.044 -0.223 -0.243 -0.844
Flower color 0.055 -0.206 -0.226 -0.745
Plant height (cm) 0.006 -0.141 -0.161 -0.794
Number of subphylum -0.074 -0.016 -0.036 -0.873
Number of days to flowering 0.406 0.324 -0.26 -0.394
Number of days to maturity 0.405 -0.24 -0.26 -0.395
Birth rate (Day) 0.404 -0.24 -0.26 -0.396
Grain filling period (Day) 0.404 0.341 -0.261 -0.396
Number of pods per plant -0.042 0.02 0.125 -0.842
Number of seeds per pod 0.187 0.129 0.109 -0.613
Number of seeds per plant -0.314 0.301 -0.321 -1.114
Grain yield per plant (g) -0.548 -0.399 -0.149 -1.048
Grain yield in plot (g) -0.523 -0.225 -0.145 -1.03
Grain yield per hectare (kg / ha) -0.044 -0.223 -0.143 -0.844
Whole plant dry weight (g) 0.055 -0.206 -0.226 -0.745
Seed color 0.006 -0.141 -0.061 -0.794
100-seed weight (g) -0.074 -0.016 -0.036 -0.874
Eigen value 3.201 2.278 1.339 1.124
Accumulative variance 22.820 41.330 53.671 62.335

v
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Abstract To study the genetic diversity of soybean inbred lines,
grain yield modeling and selection of superior genotypes, 80 lines of
soybean obtained from crosses of Karbin x Fora cultivars along with
L.17 soybean cultivar as control were studied in research farm of
Agriculture Khorram Abad Sarab Chenghaey in 9 x 9 lattice design.
Significant differences were observed between control and studied
soybean lines. There was a positive and significant correlation between
seed yield and most of the traits evaluated, including the number of pods
per plant, percentage of germination, plant height, number of seeds per
pod, and number of seeds per plant. Stepwise regression analysis showed
that plant height, number of pods per plant, number of seeds per pod and
100-seed weight explained 82% of yield. Using factor analysis, 17 traits
in four components explained about 62% of the total variation.
Therefore, plant height trait, number of pods per plant, number of seeds
per pod, 100-seed weight can be considered as criteria for selection of
superior lines to improve grain yield in soybean.
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