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Evolution Analysis of Main Traits of Soybean Varieties in Inner Mongolia
Autonomous Region from 2002 to 2021

YU Zhong-hao, ZHOU Wei, LI Zhi-gang, SUN Cheng-cheng, LI Zi-wen, LUO Wei, YANG Zhi-qiang, ZHOU
Ya-xing
(Agricultural College, Inner Mongolia Minzu University, Tongliao 028000, China)

Abstract: In order to understand the utilization of germplasm resources and the evolution of agronomic characters in Inner
Mongolia Autonomous Region, we analyzed the backbone parents origin, agronomic and quality characters of 109 soybean
varieties approved by Inner Mongolia from 2002 to 2021. The results showed that soybean breeding in Inner Mongolia was
mainly concentrated in the four eastern cities of Inner Mongolia, and the number of varieties bred by Hulunbuir Academy of
Agricultural Sciences and Moqi Dengke seed industry accounted for the relatively large proportion. However, the ancestral
parents of the backbone parents in breeding were all from the local variety Baimei in Heilongjiang Province. The plant height
and growth period of soybean increased slowly, most of them were early-maturing and very early-maturing. The pod setting
habits were mainly sub limited pod setting habits and unlimited pod setting habits, which account for 98.2% of all varieties.
The leaf shape of soybean varieties was mostly lanceolate. The yield increased year by year, from 2 155.05 kg-ha™' in 2002
t0 2 651.4 kg-ha™' in 2021, with an average increase of 23% . The 100-seed weight decreased firstly and then increased, and
showed an increasing trend. The protein content increased year by year, but the fat content decreased year by year. There
were three varieties with high resistance to soybean mosaic virus, and most were medium resistant and medium susceptible
varieties. Correlation analysis of main characters showed that yield was negatively correlated with 100-seed weight, protein
content was negatively correlated with fat content, and the growth period was positively correlated with plant height and 100-
seed weight. The results showed that the yield of soybean varieties bred by Inner Mongolia Autonomous Region had gradually
increased in recent years, and the improvement of quality characters was relatively slow. It is necessary to strengthen the
utilization of local germplasm resources and speed up the process of quality breeding, in order to ensure the security of the
local food and the germplasm resources.
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Table 1 Yield and traits statistics of approved soybean varieties in Inner Mongolia from 2002 to 2021
i H s EHEM 7 e HRLH HHFE & Jg 5 &
Item Yield/ (kg-hm~?)  Growth period/d  Plant height/em  100-seed weight/g  Protein content/%  Fat content/%
37 b
Tl 2404.27 111.91 81.28 19.54 39.47 21.74
Average
Bk 3531.00 128.00 130.00 21.00 40.76 27.47
Maximum
/N
B/ME 1513.50 85.00 35.00 18.24 33.92 20.21
Minimum
i
P 483.36 4.92 9.06 0.74 1.50 1.51
Standard deviation
i=1 H
LA 20.10 4.40 11.15 3.78 3.81 6.96
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Fig.4 The evolution trend of growth period of approved

soybean varieties in Inner Mongolia from 2002 to 2021
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Table 2 The analysis on the ratio of soybean varieties with different pod forming habits

B4 %

My A BRES 5 2] P A IREE I 1 TCBR&EE ) P

Year Subfinite podding habit Limited podding habit Infinite podding habit
2002—2005 57.9 5.3 36.8
2006—2010 59.1 4.5 36.4
2011—2015 68.2 0 31.8
2016—2021 63.0 37.0
2002—2021 62.4 1.8 35.8
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Table 3 The analysis on the ratio of soybean varieties with different leaf shapes B4 %
Ay Kt gt A 15 - B [53] H- B i PeEHEM
Year Long leaves Pointed leaves Elliptical leaves Oval leaves Round leaves Lanceolate leaves
2002—2005 15.8 5.3 5.3 10.5 10.5 52.6
2006—2010 22.7 18.2 9.1 13.6 18.2 18.2
2011—2015 0 0 9.1 9.1 4.5 77.3
2016—2021 8.7 0 4.3 4.3 6.5 76.1
2002—2021 11.0 4.6 6.4 8.3 9.2 60.6
2.5 WERMFEEMHRSHT ARk, 2002—2021 4F, N5 A IR X # 8 KEL
2.5.1 FEREN CEAENKEEMRER  WRFEE Rk 2 404,27 kg hm T AR RN
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Table 4 The analysis on soybean mosaic virus disease resistance of released soybeans BT %

Ay [0 SRk &t R i =R

Year HR R MR MS S HS
2002—2005 0 47.4 10.5 42.1 0 0
2006—2010 13.6 9.1 36.3 36.3 4.5 0
2011—2015 0 4.5 9.1 36.3 45.5 4.5
2016—2021 0 4.3 23.9 47.8 23.9 0
2002—2021 2.8 12.8 21.1 42.2 20.1 0.9

2.8 ARRHAXERMHEERPTLHEESHT
w5 Fron, KRG =& Wi i, 2006—2015
AR AP ok W R B AR OK, 2016—2021 AR AT fir i
K, RBHNZEE AR X KRG E = mA R KR,
KEAFME 4 AR B NAEA K, FH 110 d
AT TEeh AL 3 do RIAAEF SR RN E N
SHARKKEGEMY EZE T, KRENERE
R R 7E 2002—2005 4 H b E ik, F
18 20. 69 g;2006—2010 4F A%, F458 19. 17 g,

It HiZAE L F+;2016—2021 4FiAE] 19.49 g K Ik
RS, RO EBEER TGS, M 2002—2005
AF) 84.38 em F[%] 2016—2021 4FfY 81.48 cm,
1E 2006—2010 43k B FARAE 77. 29 em, b5 L FF.
KEERARE RS F AR 7E 20112015 4F k5]
e RAE 40. 25% , BifiJ5 N B 5 22 0 0 09 g 5 7% &
2R B FEOIEAE 20112015 4F 3k B B K, A
21.29% ,blij5 b FF.
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Table 5 The variation trend of soybean quality traits in different periods

i A FHE brifi2E L AL F N

Item Year Average Standard deviation Range Variable coefficient/ %
e 2002—2005 2217.62 347.88 1695.0 ~2833.5 15.69
Yield/ (kg-hm~?) 2006—2010 2061.72 394.86 1626.0 ~2844.0 19.15
2011—2015 2482.02 360. 82 1513.5 ~3411.0 14.54
2016—2021 2608.01 501.25 1639.5 ~3531.0 19.22
W 2002—2005 112. 44 9.10 95.0 ~126.5 8.09
Growth period/d 2006—2010 112.90 6.91 98.0 ~124.0 6.12
2011—2015 108.27 9.98 85.0~123.0 9.22
2016—2021 112.93 5.93 95.0 ~124.0 5.25
Bs 2002—2005 84.38 14.57 35.0 ~130.0 17.27
Plant height/cm 2006—2010 77.29 12.37 60.0 ~106.0 16.00
2011—2015 83.25 8.15 60.0 ~110.0 9.79
2016—2021 81.48 3.13 60.0 ~108.0 3.84
HRE 2002—2005 20.69 1.42 15.3 ~40.0 6.86
100-seed weight/g 2006—2010 19.17 0.53 15.0 ~26.0 2.77
2011—2015 19.39 0.93 16.4 ~22.2 4.80
2016—2021 19.49 0.47 16.6 ~22.3 2.41
Jig 1y £ e 2002—2005 38.15 6.00 21.59 ~45.31 15.73
Fat content/ % 2006—2010 39.01 2.38 34.79 ~44.48 6.10
2011—2015 40.25 2.37 35.74 ~45.49 5.89
2016—2021 39.95 1.90 35.38 ~46.22 4.76
Al ike 2002—2005 22.96 6.38 17.19 ~41.83 27.79
Protein content/% 2006—2010 21.68 1.49 17.57 ~23.75 6.87
2011—2015 21.29 2.24 18.96 ~29.66 10.52
2016—2021 21.34 1.27 18.39 ~24.24 5.95
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Table 6 The correlation analysis of soybean traits

2R e AT b R EAfaR MR
Trait Yield Growth period Plant height 100-seed weight Protein content Fat content
7o Yield 1
HF W Growth period 0.5098 1
ki1 Plant height 0.3019 0.4685 1
B ki 100-seed weight -0.0396 0.0087 0.3448 1
FE [ Wi % i Protein content 0.1189 -0.2880 0.1133 0.0559 1
HE W5 & & Fat content 0.0934 0.4761 0.1110 -0.1092 -0.8700 1
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