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Abstract : Seed length and width were related to soybean yield. The inheritance for the seed length and width may provide
the foundation for mapping of quantitative trait loci( QTL) , marker assisted selection and gene clone. In this article, P, and
P, ,F, and F, ; populations derived from the direct and reciprocal crosses between Lishuizhongzihuang and Nannong 493-1
were used to investigate the inheritance for the two traits mentioned above by using joint segregation analysis approach. The
results showed that there were significant differences between the direct and reciprocal cross F, for seed length and width,
and seed length was controlled by one major gene with additive- dominant effects plus polygenes with additive- dominance-
epistatic effects while polygenes with additive effect was principal in seed width.
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Table 1

Phenotypic statistic values for soybean seed length and seed width in the parents,F, and F,.; populations derived from

the direct(D)and reciprocal (R) crosses between Lishuizhongzihuangdou and Nannong 493-1

F2:3
Ptk WE L L ‘ —
A , i 2 L KR wmME PHME et W iz () bruEzs i
Trait Population
Max Min Mean Range Kurtosis  Skewness SD Variance
. WERZRD  7.47 9.38 7.69 9.42 7.67 8.45 1.75 -0.37 0.11 0.36 0.13
ki Seed length
XA R 9.38 7.47 8.94 9.17 7.58 8.47 1.59 -0.11 -0.25 0.32 0.10
L IExRZ D 6.39 7.73 6.79 7.97 6.44 7.22 1.53 0.09 0.03 0.25 0.66
K758 Seed width
KZER 7.73 6.39 7.52 7.85 6.52 7.24 1.33 0.07 -0.25 0.24 0.07
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], KT AR, 0 0] T 1m0 5%, 40 B (EL X ]
6.52 ~7.85 mm,

HIE S AE By R IR 5 5K R AR 1) i 32 5

FELE R A (B 1) "], e IR IE RS 43
Mo fHJE, IERZE F) 45 F 0w 1) B A 45 2 0, i
PR A BEPE RO . HOE iz 38 45 SR N Y Rl
ST
2.2 MEKEWNZEHNSBESH

FH DU AT A 23 B A3 7 1, ] EIM 423k
AT R FRL B8 5 28 24 st B AR Y AIC {H,
ZERILER 2, AIC {H /N 35t 45 15 RS S T 6 B AR A
AU, YREAE] ALC {H 25 5 A K, Al JLAS 48 s
O U U2 UR L WP R DS NG R AT S A
K, LA PR L ast B A1



14 A A R LRI I AR IR + Z2 R RR A 8% 19

30r1 50
— 45 ]
2 4 LB 40
o 20 -l ) o 35
Q = 2
K53 — <z
= 2 15 K& 25
N 8 — ~ 8
[ = 20
101 | 15
51 10
2 5
7.54 776 7.99 822 8.45 8.68 891 9.14 937 7.54 7776 799 822 845 8.68 891 9.14 9.37
LRK: B8
Seed length/mm 60 Seed length/mm
351 _ I
301 sz\x 50
2 2571 % 40 / %
K5 K5 N1
- K530
43 43
20
10
0
6.50 6.69 6.88 7.07 727 746 765 7.84 6.50 6.69 6.88 7.07 727 746 765 7.84
LHLTE L TE
Seed width/mm Seed width/mm

FT BOKP TR G x AR 493- 1 23S A IE IS s BEVORE A FIDRLTE YR i K43 53 A
Fig. 1 Theoretical and frequent distributions for seed length and width in the F,.; population from
the direct and reciprocal crosses between Lishuizhongzihuangdou and Nannong 493-1
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Table 2 Akaike information criterion( AIC)values of various genetic models for seed length and width in joint segregation analysis of P, ,

P,,F, and F,; populations derived from the direct(D)and reciprocal (R) crosses between Lishuizhongzihuangdou and Nannong 493- 1

i B K Seed length BLTE Seed width ) B Seed length BLTE Seed width
Model 1EZ D 38 R 1E38 D 38 R Model 1EZ D 38 R EZ D g R
Al 227.98 207.00 54.23 42.46 D_0 151.59 162.89 0.03 -3.77
A2 227.23 210.95 52.68 44.21 D_1 175.39 163. 68 25.22 -2.78
A3 227.23 205.89 55.94 41.21 D_2 173.76 165.70 23.25 -2.51
A4 243.84 224.41 62.17 56.34 D_3 175.07 161.96 23.23 -4.57
B_1 185.19 185.09 33.34 16. 56 D_4 174.23 165.75 23.20 -2.54
B2 197.93 187.07 42.88 21.56 E_0 165. 64 179.09 12.03 10.36
B_3 217.54 197.05 42.23 29.95 E_1 156. 34 172.89 9.98 2.13
B_4 276.40 263.08 94.83 95.40 E2 152.67 167.17 12.67 -1.70
B_5 217.41 207.14 65.03 32.31 E_3 177.05 167.74 25.21 -0.54
B_6 227.00 200. 17 54.26 36.86 E_4 175.05 165.74 23.21 -2.54
€0 149. 64 163.09 -3.97 -5.64 E_5 177.05 167.74 25.21 -0.54
C_1 173.05 163.74 21.21 -4.54 E_6 175.05 165.74 23.21 -2.54
X T IEAZH A RACPEIR, C-0 B ATC fHdx C-0 BORME S Z 3, i/ s AR
AMEJ 149. 64 8 D-0 E-2 52 A2 R, # D-0, W TEAERER , C-0 .\ D-0 I E-2 3 MEELE A1
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Table 3  Estimates of genetic parameters for seed length and width in the soybean crosses between

Lishuizhongzihuangdou and Nannong 493-1

B f531H{E Estimate fhit{E Estimate
Motk Trait Ist ord, s
TEAR Trar st order
. 1E3Z Direct cross JZ 3 Reciprocal cross  2nd order parameter 1EZE Direct cross  JZ 3¢ Reciprocal cross
parameter
K m, 7.85 9.14 o 0.129 0.101
Seed length m, 7.71 8.54 g 0.074 0.041
my 9.00 7.70 (rﬁg 0.053 0.052
my 8.46 8.36 hf,lg(%) 57.33 41.10
d -0.37 0.23 hgg(%) 40.80 51.96
h -0.02 0.40
b m 7.06 7.06 op 0.060 0.058
Seed width [d] -0.67 0.67 aﬁg 0.057 0.054
[h] -0.56 0.37 11121 (%) 95.0 93.1

h)oh : BRI 2% 00, s BRI 2500, : ZIEIN I 22 107, FHEPBIETR ), BN BAE R

o3 ; phenotypic Variance;o'ﬁlg :major gene Variance;o‘lz,g :polygene Variance;hig(% ) : major- gene heritability;hlz,g : polygenic heritability.
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