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Analysis on trends of main traits for summer soybean varieties released in Anhui from 1983 to 2019
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Abstract: To improve soybean varieties and develop the soybean industry in Anhui, the changing trends of
yield, quality and resistance related traits for 105 soybean varieties released in Anhui Province from 1983 to 2019
and their intrinsic connections were analyzed. The results showed that there were 100 normal summer soybean vari-
eties, accounting for 95.24%, and 5 hybrid soybean varieties, accounting for 4.76%. The variation range of effective
branch number was the maximum in these main traits,while that of growth periods and total protein and fat content
was the smallest. The correlation analysis showed that, yield had extremely significant negative relation with plant
height (r=—0.318), had extremely significant positive relation with 100-seed weight (r=0.269); the protein content
had extremely significant negative relation with fat content (r=—0.586) and had extremely significant positive rela-
tion with total protein and fat content (r=0.809); 100-seed weight, yield and fat content significantly increased with
average annual improvements of 0.06 g, 16.59 kg-hm™ and 0.02%, respectively. Meanwhile plant height, effective

branch number, protein content and total protein and fat content was very significantly reduced by 0.23 ¢m, 0.03,
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0.07% and 0.05% per year respectively. The annual average of growth periods remained stable from 1983 to 2019.
Among 64 soybean varieties released in Anhui Province from 2007 to 2019, 3 (4.69%) and 11 (17.19%) varieties
were high resistant and resistant to both soybean mosaic virus strains SC3 and SC7, and 28 (43.75%) and 35

(54.69%) belonged to resistant type or intermediate type, including moderate resistance and moderate susceptibility,

respectively. Significance analysis showed that there was no significant difference in average yield and total protein

and fat content between the resistant and intermediate types of SMV. In summary, high—yield breeding, simultane-

ously improving the disease resistance and quality of varieties is an important direction for the sustainable develop-

ment of soybeans in Anhui Province.
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Table 1 Information of summer soybean varieties released in Anhui from 1983 to 2019 (F%%/% No./%)
H WAL Breeding unit M7 Breeding method ST Variety type
AEGy A EE Bikc ik E B A5 1 FACIEH Jrn—— S PN KT &t
Years By enterprise By institutes or By institute—enter- ~ Hybridiza- Normal Hybrid Total
breeding colleges prise cooperation tion Othermethod _ ean soybean

1983-1992 2/1.90 12/11.43 1/0.95 12/11.43 3/2.86 15/14.29 0/0.00 15/14.29

1993-2002 3/2.86 16/15.24 2/1.90 19/18.10 2/1.90 21/20.00 0/0.00 21/20.00

2003-2012 8/7.62 18/17.14 0/0.00 26/23.81 0/0.00 23/21.90 3/2.86 26/24.76

2013-2019 15/14.29 27/25.71 1/0.95 43/40.95 0/0.00 41/39.05 2/1.90 43/40.95

A1 Total 28/26.67 73/69.52 4/3.81 100/95.24 5/4.76 100/95.24 5/4.76 105/100.00

F2 19832019 F R HFEE K E M= 2 R EIMERIT S
Table 2 Analysis of yield and quality traits of summer soybean varieties released in Anhui from 1983 to 2019

MR Trait SEF) Mean L[l Range FrifEfhi 22 Std.D S ZREUCV 1 %
¥k Plant height / cm 70.99 49.00~105.00 10.17 14.33
H 553 B Effective branch number 2.18 0.70~4.50 0.76 34.82
TR 100-seed weight / g 19.57 13.50~30.00 2.70 13.81
£ F W Growth periods / d 102.63 95.00~118.00 3.34 3.26
71 Yield / (kg-hm™) 2531.79 1474.50~3006.60 307.98 12.16
H 5 Protein content / % 43.06 34.43~48.16 2.38 5.54
JIG i %t Fat content / % 20.11 16.25~23.59 1.40 6.96
HEJE B Total fat and protein / % 63.17 57.78~68.10 1.93 3.06
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Table 3 Correlation analysis for main traits of summer soybean varieties released in Anhui from 1983 to 2019

B RGN FRE Awwm L EAAR &R
o - s , i s &
PEAR Traits Plant Effective branch 100 seed Growth Protein Total
Yield Fat content
height number weight periods content content
¥R Plant height 1.000
A3 AE Effective branch number -0.077 1.000
H R 100-seed weight 0.019 -0.184 1.000
24 FH M Growth periods 0.122 0.127 -0.016 1.000
7 Yield -0.318™ -0.174 0.269™ -0.095 1.000
F & B Protein content -0.013 0.236" 0.189 -0.016 -0.082 1.000
gJIi& & Fat content 0.211° -0.331" 0.091 0.024 0.037 -0.586™ 1.000
FE AR B Total fat and protein 0.137 0.051 0.298™ -0.087 -0.074 0.809™ 0.001 1.000

TE R AR L 5% 1% B2 KK

Note: "and * represent significance at 5% and 1% probability level, respectively
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Fig.1 Trends of plant height (A), effective branch number (B), 100—seed weight (C) and yield (D) for summer soybean vari-
eties released in Anhui from 1983 to 2019
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Fig.2 Trends of growth periods (A), protein content (B), fat content (C) and total fat and protein content (D) for summer

soybean varieties released in Anhui from 1983 to 2019
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Table 4 Resistance distribution of the summer soybean varieties released in Anhui from 2007 to 2019 infected by SC3 and

SC7 respectively

HitkLsit

SC7

Resistance result HR/% R/% MR/% MS/% S/% HS/% AT ol
HR/% 3/4.69 1/1.56 1/1.56 1/1.56 0/0.00 0/0.00 6/9.38
R/% 2/3.13 11/17.19 5/7.81 2/3.13 1/1.56 1/1.56 22/34.38
<3 MR/% 2/3.13 5/7.81 6/9.38 7/10.94 2/3.13 0/0.00 22/34.38
MS/% 0/0.00 1/1.56 1/1.56 7/10.94 3/4.69 1/1.56 13/20.31
S/% 0/0.00 0/0.00 0/0.00 0/0.00 1/1.56 0/0.00 1/1.56
HS/% 0/0.00 0/0.00 0/0.00 0/0.00 0/0.00 0/0.00 0/0.00
A1t Total/% 7/10.94 18/28.13 13/20.31 17/26.56 7/10.94 2/3.13 64/100.00

T - HR=m 4L, R=1U , MR=H T, MS=H R, S=/8p , HS=11 &

Note: HR=High resistance; R=Resistance; MR=Moderate resistance; MS=Moderate susceptibility; S=Susceptibility; HS=High susceptibility
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Fig.3 The resistant change of soybean varieties to SC3 released in Anhui during 2007-2019
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Table 5 Significant analysis for main traits between RT and IT of summer soybean varieties released in Anhui from 2007 to 2019

PR Pt i AL Ty bRl i f 25 AR5 R %

Traits Resistance level — No. of varieties Mean Range Std.D CV/%

B RT 28 69.46 51.30~91.00 9.78 14.08

Plant height /cm IT 35 68.37 49.00~87.00 8.00 11.71
BR R RT 28 1.87 0.90~3.00 0.51 27.17

No. effective branch IT 35 1.92 0.70~3.00 0.54 2791
AR RT 28 19.64 15.50~23.90 2.60 13.23

100 seed weight /g IT 35 20.19 15.00~25.20 2.63 13.03
S H RT 28 103.00 97.00~107.00 223 2.17
Growth periods /d IT 35 103.00 98.00~107.00 2.18 2.12
P RT 28 2644.99 2284.50~3006.60 226.27 8.55

Yield /(kg-hm™) IT 35 2631.14 2298.75~3000.00 185.68 7.06
g E RT 28 41.62" 34.43~46.36 2.27 5.45
Protein content /% IT 35 42.98 39.40~49.65 2.36 5.49
fg s & RT 28 20.80™ 17.36~23.59 1.32 6.33
Fat content /% IT 35 20.02 18.10~22.12 1.08 5.37
B SE RT 28 62.42 57.78~66.62 1.54 2.47
Total content /% IT 35 63.00 59.81~69.13 2.07 3.28

TE:RT=HUJ B, IT=rfr [ B, ST=/ps 28
Note: RT= Resistant type, IT= Intermediate type , ST= Susceptible type
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