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Analysis of Yield and Related Trait Evolution of Summer
Soybeans in the Huang—Huai—Hai Region
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Abstract: In order to accelerate the improvement of soybean varieties in the Huang—Huai—Hai region, in this study, the
yield and yield-related trait evolution trends of 112 state—approved soybean varieties in the Huang—Huai-Hai region of China
from 2019 to 2023 were comprehensively analyzed. The results showed that the yield of summer-sowing soybean varieties bred
in the Huang—Huai—Hai region from 2019 to 2023 showed an increasing trend in regional tests and production tests. The plant
types were all convergent, and the pod—setting habits were mainly limited pod—setting habits. There was no significant change
trend in the effective branching of the yield—related factors and the maturity stage was stable, but the plant height, the number
of nodes in the main stem, and the number of grains per plant showed a significant downward trend, and the 100—-grain weight
showed a significant upward trend. The correlation analysis results indicated that there was a extremely significantly positive
correlation between production test yield and 100—grain weight. Based on the above results, the yield of the state—approved
soybean varieties in Huang—Huai—Hai region from 2019 to 2023 was mainly increased by increasing the 100—-grain weight. From
the perspective of improvement of soybean plant type for increase of yield, on the premise of maintaining uniform planting and
high—density planting patterns, it was necessary to dedicate to optimize the stem structure of varieties with limited pod-setting

habits, explore the potential for podding at the main stem nodes and stabilize the effective branching while maintaining
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resistance to lodging, and achieve improvement of soybean yield by enhancement of 100-grain weight and other means.

Keywords: Huang-Huai-Hai region; soybean varieties; yield; agronomic traits; evolution trend
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Tab.1 The state—approved soybean varieties in Huang—Huai—Hai region from 2019 to 2023

%5 i E 4 R AE0 %5 i % R AE0 %5 8 R AR
Number Approved name Year Number Approved name Year Number Approved name Year
1 JE .38 2023 12 % 5. 40 2023 23 % 5.6263 2023
2 163 2023 13 Wi 37 2023 24 T 33 2023
3 %21 2023 14 713 2023 25 g 211 2023

4 54 112 2023 15 R 27 2023 26 4% .6223 2023
5 e 75 061 2023 16 *H6S 2023 27 g 212 2023

6 561 2023 17 R4 60 2023 28 i 203 2023
7 1 5. 051 2023 18 HEE 17 2023 29 %7102 2022
8 X5 118 2023 19 M5 108 2023 30 X524 2022
9 BT 2023 20 WH10% 2023 31 JH 34 2022
10 X523 2023 21 i 754 2023 32 W 39 2022
11 X535 2023 22 729 2023 33 FiE 151 2022
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Tab.1(Continued) The state—approved soybean varieties in Huang—Huai—Hai region from 2019 to 2023
%7 o 5E 24 FR G0 % o 5E 44 B G0 i HE 44 K Gl
Number Approved name Year Number Approved name Year Number Approved name Year
34 ¥ 1440 2022 61 & 25 2021 88 w25 2020
35 e 15 0934 2022 62 1B 22 2021 89 JE 528 2020
36 h 5 49 2022 63 723 2021 90 wmE4E 2020
37 g 24 2022 64 15 2021 91 Rl 10 2020
38 T 16 2022 65 53 7 26 2021 92 #1311 2020
39 foe 4 1019 2022 66 F A% 47 2021 93 hEE 73 2020
40 w516 2022 67 1T 30 2021 94 #5820 2020
41 #5110 2022 68 X545 2021 95 & 1201 2020
42 Yrii12 2022 69 J& 533 2021 96 HE 24 2020
43 2115 2022 70 F5 8 39 2021 97 1z 5101 2019
44 B 15 2022 71 g4 1015 2021 98 wE 1S 2019
45 T 301 2022 72 T 311 2021 99 XE+5 2019
46 B 1307 2022 73 B 5045 2021 100 thE 70 2019
47 219 2022 74 B 13 2021 101 #1311 2019
48 RREL6S 2022 75 1177 30 2021 102 19 2019
49 T # 205 2022 76 X8 2021 103 T 74 2019
50 £1 936 2022 77 561 2021 104 23 2019
51 I8 7. 20 2022 78 B 23 2021 105 T 13 2019
52 3L 32 2022 79 ¥ 80 2021 106 B 1307 2019
53 £ 32 2021 80 %15 1498 2021 107 e 7. 39 2019
54 £ 26 2021 81 b 206 2021 108 JH 525 2019
55 X5 16 2021 82 R 47 2020 109 f 5 28 2019
56 261230 2021 83 KH 2% 2020 110 MR85 2019
57 h 57 2021 84 JH 526 2020 111 e 15 1208 2019
58 %5101 2021 85 733 2020 112 T 301 2019
59 #1427 2021 86 FE 19 2020
60 A 5. 36 45 2021 87 I 11 2020
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Tab.2 Breeding method of the state—approved soybean varieties in Huang—Huai-Hai region from 2019 to 2023
. HHM I Breeding method YEFH AL Breeding unit
?Tﬁ Number of P A kit Hﬁ}ﬁﬁﬁ Al . HJ/.E{M/E
ear varieties Hvbridization  Mutagenesis Recurrent selec- Scientific re- Compan Cooperation between
y g tion search institutions pany science and industry
2019 16 15 0 1 14 1 1
2020 15 13 1 1 12 2 1
2021 29 29 0 0 20 8 1
2022 24 24 0 0 19 3 2
2023 28 27 0 1 20 7 1
A1l Total 112 108 1 3 85 21 6
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Fig.1 Parental statistics of the state—approved soybean varieties in Huang—Huai—Hai region from 2019 to 2023
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AR AT AR KT A ) 2 M S B AR R R L SR
B K G H bs S AN A AR . i g o AT Bk
RIMER & B 2019—2023 4F # 1k i 3t X [ 3 K =
st A ok 250 4 3 A AL SO 45 38 >0 L AT R 4 3 )

P 3 (89.29%4) , A7 b A8 4r W AT BR 45 3 > 1k
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PR 75.8 em A8 5P R BN 15,3065 2R BGL
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Tab.3 Descriptive statistics of main phenotypic traits of the state—approved soybean varieties in

Huang—Huai-Hai region from 2019 to 2023

AR L Z R /0 s B 2 g /0
FEAR R UM Pl Pedk RAH RME P A%
. . .. Coefficient . . L. Coefficient
Trait Maximum Minimum Mean .. Trait Maximum Minimum Mean .
of variation of variation
I /d 1110 955 1021 3.1 R 126.2 593 887 154
Growth period INumber of grains per plant
Wi em 118.6 482 758 153 kR /g 28.2 149 212 129
Plant height 100—grain weight
FEWH/CA/BK) Num- 200119157 10.2 Xikj% 5/ (ke/hm?) 35910 26955 3027.0 5.5
ber of nodes in main stem Regional test yield
H A BB (A /B 38 0.7 19 30.7 Ak /(kg/hm?)  3486.0  2673.0 3064.7 6.9

Effective branching

Production test yield
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Fig.4 Temporal evolution of yield and agronomic traits of the state—approved soybean

varieties in Huang—Huai-Hai region from 2019 to 2023
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