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Quality Traits Identification and Integrated Analysis of Heilongjiang, Jilin and
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Abstract; Selecting hybrid parents according to the target traits is the premise of improving selection efficiency of soybean cul-
tivars with excellent chemical compositions. The content of protein, 16 amino acids, oil and 5 fatty acids were measured in
102 soybean germplasms of Heilongjiang, Jilin and Liaoning. Phenotypes and genotypes were identified and classified by ge-
netic diversity, principle components and cluster analysis. The results showed that there were higher genetic variation and di-
versity for the content of protein, 16 amino acids, oil and 5 fatty acids in 102 soybean collections. According to the principle
components analysis, nine principle components were screened. Cluster analysis was executed with 9 principle components
and 102 germplasm resources were divided into 5 genetic groups by clustering analysis. Group I were higher protein content
and lower oil content cluster, Group II were medium protein and oil content cluster, Group III were higher oil content and low-
er protein content cluster, Group IV were the highest oil content cluster, and Group V were the highest protein content clus-
ter. The amino acids and fatty acids compositions had differences among 5 groups. According to the breeding target, selecting

parents from groups would improve the efficiency of breeding in high quality cultivars.
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Table 1 Soybean collections of Heilongjiang, Jilin and Liaoning provinces
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Code D Cultivars Code D Cultivars Code D Cultivars
1 GD4904 K25 35 GD3263 g 48 69 GD0593 WEER
2 GD4942 KA 42 36 GD4888 11 70 GD6153 K20
3 GD4872 Ak 44 37 GD1524 F 1Ly 71 GD2730 K 35
4 GD4862 A 46 38 GD4865 P2 5 72 GD4177 39
5 GD4673 A 47 39 GD0013 sdb 1 73 GD2548 ERECHLE
6 GD0224 FIERES® 40 GD4910 Jobh 03311 74 GD4194 HHS57
7 GD2585 Fig 6 = 41 GD0455 Rk E* 75 GD4320 HE 66
8 GD0232 HFF 24 42 GD4138 HEL1ST 76 GD4323 HE 67
9 GD0233 AF 25 43 GD3505 [iEN N 77 GD4464 HH
10 GD4884 &F29 44 GD4886 WWE 15 78 GD4945 HEH 93
11 GD4885 £330 45 GD0200 HE 79 GD6118 HEH 94
12 GD4483 &F35 46 GD0210 PRz 80 GD0594 &l
13 GD4903 H£F 37 47 GDO0049 POk 81 GD2834 Jugk 21
14 GD4876 A#E39 48 GD4877 2% 10 82 GD0468 G Fw
15 GD4907 a2t 49 GD4867 mAe 14 83 GD1629 T Y
16 GD4891 11 50 GD4875 AR 15 84 GD0829 BRIJE DU
17 GD4883 My 13 51 GD2402 @15 85 GD4210 i 13
18 GD4893 M 14 52 GD4906 74 27 86 GD1816 ING T
19 GD4701 = 17 53 GD4882 ks s 87 GD2394 seqp o Bt
20 GD4878 L[ 18 54 GD4901 INRFR T 88 GD2665 BT
21 GD4874 [ 19 55 GD2619 TR % 89 GD1143 Jok B
22 GD489%4 M5 56 GD0038 TLESE 90 GD0675 W e i
23 GD4892 ] 25 57 GD0044 245 91 GD0932 %
24 GD4705 af 27 58 GD1828 bR = 92 GD0724 g 4-17
25 GD4889 SET 29 59 GDI1985 Xg 93 GD4870 ff 1=
26 GD4890 BT 31 60 GD0592 ESN Y 94 GD1177 ANTRBL
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Code D Cultivars Code D Cultivars Code D Cultivars
27 GD4887 [ 35 61 GD4863 R3E 66-22 95 GD1234 R
28 GD3497 W4 5 62 GD4815 B 03-5570 96 GD1306 FEHT
29 GD2258 U N 63 GD4913 NI 03-7239 97 GD5782 #OE
30 GD3166 SJEIT 41 64 GD4617 NI 041141 98 GD0792 PR
31 GD3496 A D 65 GD4716 AN 04-L15 99 GD2530 #5621
32 GD4505 Mo 35 66 GD4914 FRRNEL T B 100 GD4879 A 29
33 GDA4864 o 37 67 GD2975 FJE A * 101 GD4868 INEE TS
34 GD4869 Mk 44 68 GD1178 ISP A 102 GD1000 INTEE

T BRI = RO R

* indicate micro-core collections in 3 provinces of Heilongjiang, Jilin and Liaoning.
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Table 2 Qualitative character statistical analysis of Heilongjiang, Jilin and Liaoning soybean germplasm (%)
BT G0N Ly =4
PR Gt ZH4y Heilongjiang Jilin Liaoning Three provinces
Trait — Component sppyyr Axziy FIME ZRER THHE TREN THHE TREK 2 SR WG Z R
Mean cv Mean cv Mean cv Mean cv Variation range 85 H'
X, FEH 41.43 ¢ 4.09 42.61 b 5.69 43.98 a 2.97 42.62 4.69 37.19 ~50. 32 1.78
X, REEHE 4.82c¢ 4.67 4.97 b 6. 60 5.18 a 4.00 4.91 5.70 4.31~ 5.86 1.98
X5 IR BR 1.58 b 4. 69 1.62 b 7.85 1.68 a 4. 81 1.61 6.09 1.19~ 1.88 1. 68
Xy 22 R 2.09 a 5.93 2.12 a 7.17 2.16 a 5.75 2.11 6.21 1.73 ~ 2.53 1. 88
Xs NEIR 8.30 b 5.68 8.37b 6.97 8.67 a 4.02 8.38 5.88 7.08 ~ 9.78 1.95
Xe H&ZmR 1.75 b 5.05 1.83 a 7.06 1.87 a 3.40 1.79 6. 15 1.52~ 2.22 1.93
X5 N R 1.68 b 5.46 1.78 a 8.38 1.81 a 5.11 1.73 6.95 1.47 ~ 2.16 2.02
X AR 2.14 b 5.22 2.29 a 7.47 2.35a 5.90 2.24 10. 22 1.77 ~ 2.75 1. 86
X ERR 0.57 a 9.25 0.59a 14.33 0.58 a 8.38 0.58 11.77 0.45~ 0.81 1.99
Xio RRR 1.87 b 5.53 1.95 a 6. 81 1.97 a 4.13 1.91 5.98 1.61 ~ 2.28 1.96
X1 SRR 3.11¢ 4.96 3.23 b 6.12 3.32 a 2.36 3.18 5.52 2.69 ~ 3.70 1.95
Xy 1 S 1R 1.52 ¢ 4.94 1.59 b 7.67 1.68 a 4.92 1.56 6. 67 1.36 ~ 1.94 2.12
Xi3 KINERR 203 ¢ 5.31 2.12 b 7.04 2.20 a 4.79 2.08 6. 68 1.75 ~ 2.56 2.05
X1 2 SR 1.58a 11.01 1.58 a 9.93 1.54a 10.52 1.57 10. 55 1.27 ~ 2.04 2.01
Xis [N 2.88 b 6.15 3.00 a 7.60 3.07 a 5.22 2.95 6. 81 2.41 ~ 3.51 1.92
Xi6 el 3.34b 25.01 3.96 a 12.40 3.84a 12.80 3.62 20. 71 2.19~ 4.90 2.17
X7 il &R 2.86a 10.35 2.72 ab 16.46 2.63b 14.35 2.80 14. 47 1.85 ~ 3.6l 1. 81
Xig i5iA 20.96 a 7.21 20.37 a 10.78 19.03 b 6.22 20. 45 8. 87 12.27 ~23.78 1.73
Xig KR i 11.72 a 6.72 11.35 a 7.98 11.35 a 5.97 11. 56 6. 82 9.52 ~13.50 2.03
Xs0 [T 3.61 ab 10.05 3.50 b 8.85 3.76 a  12.26 3.59 10. 29 2.76 ~ 4.70 2.01
Xa1 TR 24.55a 20.89 25.30 a  19.52 22.81a 11.20 24.34 19.73 14.89 ~35. 11 2.19
Xy WIlfR  52.06 a 7.31 51.50 a 6.71 53.29 a 4.58 52.23 6. 85 43.59 ~58.58 2.20
X3 VR TR 8.06 b 14.01 8.32 ab 18.03 8.80 a 10.56 8.27 15.38 6.22 ~12.41 2.01

RE/NEFH2LREE(P<0.05),

Different lowercase indicate significant difference (P <0.05).

2.2

m BRI EB S 2T

XF 102 K7 BRI 23 Ffr i B R AT 32 K
GYA3HT, THEE A 32 A B RRAEAA | DTk R R B T
BRZE . AT 9 A 3 WL s 1Y BTk 2R 430 Ok 44.89% |
12.80% .9.98% .5.57% .4.81% .4.16% .3.51% .
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Table 3 Principal component analysis on the component quality of Heilongjiang, Jilin and Liaoning soybean germplasm

FE 4 Principal component PC1 PC2 PC3 PC4 PC5 PC6 PC7 PC8 PC9
FFE{H Eigen value 10. 33 2.95 2.30 1.28 1. 11 0.96 0. 81 0.59 0.48
BTHkE Contribution ratio/ % 44. 89 12. 80 9.98 5.57 4.81 4.16 3.51 2.58 2.09
2915k CCR/ % 44. 89 57.70 67. 68 73.25 78. 06 82.23 85.73 88.31 90. 40
X, 0.23 -0.05 0.00 -0.17 0. 00 -0.58 0.11 0.02 -0.08

X, 0.29 -0.03 0.00 -0.01 0.20 -0.05 0.11 -0.14 -0.02

X5 0.25 -0.02 0.16 -0.08 -0.20 0.16 0.31 0.07 0.05

Xy 0.21 0.02 0.30 -0.19 -0.10 0.17 0.29 -0.34 0.18

X5 0.25 0.01 0.11 -0.23 0.26 -0.16 0.23 0.03 0.10

Xe 0.28 -0.07 -0.05 0.03 0.07 0.12 -0.05 -0.02 0.03

X5 0.26 -0.07 -0.02 0.10 -0.11 0.29 -0.09 -0.32 -0.08

Xs 0.25 -0.06 -0.18 0.10 0.14 0. 05 -0.33 0.14 -0.24

Xy 0.12 0.10 0. 46 0.16 -0.34 0.04 0.09 0.02 -0.10

X0 0. 26 -0.06 -0.17 0.11 0.27 0.04 -0.10 0.09 0.19

Xy 0.30 -0.05 -0.03 -0.04 0.09 0.11 0.08 0. 06 0.10

Xis 0.26 -0.08 -0.13 0.02 -0.16 0. 08 -0.03 0.10 0. 06

X3 0.28 -0.12 -0.10 -0.02 0.09 0. 07 -0.12 0. 08 -0.11

X4 0. 08 0.10 0.50 -0.01 0.13 0.14 -0.10 0. 46 -0.53

X5 0.26 -0.06 -0.06 0.21 0. 00 0.13 -0.02 0.09 0.05

X6 0.13 -0.14 0.10 0.55 -0.40 -0.27 -0.20 -0.10 0.14

X7 0.03 0.12 0.43 0.25 0.36 -0.26 -0.25 0.07 0.45

Xis -0.22 -0.15 0.09 0.17 0.16 0.51 -0.02 0. 06 0.26

X9 -0.01 0.41 0.07 0.23 0.41 0.05 0. 06 -0.49 -0.23

Xy -0.03 0.11 -0.24 0.56 0. 08 -0.06 0. 64 0.24 -0.13

Xy -0.09 -0.54 0.12 0.01 0. 08 -0.07 0.03 -0.12 -0.15

Xy 0. 08 0. 48 -0.11 -0.13 -0.14 0.10 -0.03 0.34 0.33

X3 0.13 0.42 -0.14 0. 00 -0.21 -0.03 -0.24 -0.21 -0.19
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