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Analysis on Trends of Main Traits of Grain Soybean Varieties Released in Hubei
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Abstract: In order to guide the breeding of new grain-type soybean varieties in Hubei Province, this experiment analyzed the
experimental data of 45 grain-type soybean varieties approved by Hubei Province from 1987 to 2022 to study the changes and
relationships of the certified varieties among the important agronomic traits, yield, quality traits and disease resistance. The
results showed that there was less variation in quality traits and greater variation in yield and related agronomic traits in the
genetic variation of certified varieties. The 8 traits of certified variety, plant height, nodes on main stem, effective branch
number, pod number per plant, seed weight per plant, 100-seed weight, yield and fat content, showed an upward trend while
the whole growth period and protein content showed a downward trend with the growth of years, and the change trend of total
protein and fat content was not obvious. The resistance of grain-type soybean varieties approved by Hubei Province from 2015
to 2022 to soybean mosaic virus (SMV) is mainly intermediate type, so the selection of SMV resistance still need to be
strengthened in the future breeding process. The correlation analysis showed that the yield was significantly positively
correlated with the grain weight per plant(r=0.277) which was significantly positively correlated with the number of effective
branches and the number of pods per plant (r =0. 554, 0. 646). Therefore, in the future breeding of grain-type soybean
varieties in Hubei Province, attention should be paid to the coordinated improvement of the number of effective branches, the
number of pods per plant and the grain weight per plant in order to increase yield.
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Table 1 Information of grain soybean varieties released in Hubei from 1987 to 2022 N %
LA B ALTTE Tk
Breeding unit Breeding unit location Breeding method
) B ‘ ait
ST BRSER ‘
Years Institutes- il HoAt AHM HEE Total
Enterprise Institutes or
enterprise Hubei Others Hybridization Other method
breeding colleges
cooperation
1987—2000 0/0.00 0/0.00 10/16. 67 10/16. 67 0/0.00 10/16. 67 0/0.00 10/16. 67
2001—2010 1/1.67 0/0.00 11/18.33 12/20.00 0/0.00 11/18.33 1/1.67 12/20.00
2011—2022 6/10.00 4/6.66 28/46.97 2/38.33 15/25.00 37/61.67 1/1.67 38/63.33
A1t Total 7/11.67 4/6.66 49/81.67 45/75.00  15/25.00 58/96.67 2/3.33 60/100. 00
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ARG R 15.00% , &R FE W IR A R E
H BT B AR R B i iy 28 5 R A0 8. 16% |
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Table 2 Phenotypic analysis of grain soybean varieties released in Hubei from 1987 to 2022

HR/ME BRME FHE PRt 5 5 Z A
PR Trait

Min. Max. Mean SD CV/%
RS Pods number per plant 16.00 76. 60 38.57 12.82 33.24
B HEL Effective branches number 0.80 5.50 2.77 0.90 32.49
HRRKIE Seeds weight per plant/g 7.50 20.90 15.02 3.31 22.04
Bk Plant height/cm 34.00 82.50 57.24 11.00 19.22
ERLE 100-seed weight/g 13.90 27.30 20.71 3.31 15.98
F 25958 Nodes number of main stem 8.80 16. 60 12.64 2.20 17.41
P78 Yield/ (kg-hm~?) 1537.50 3717.15 2658.76 384.80 14.47
2HEH M Growth duration/d 84.40 121.00 98.55 8.04 8.16
G 5 Fat content/% 16.90 23.20 20.01 1.47 7.35
B & ft Protein content/% 39.11 49.95 44.02 2.59 5.88
FE NG S Total fat and protein/% 59.92 68.20 64.04 2.04 3.19
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1987—2022 4144w 2 A A K &L St il
By i AR B LA 2 T #(R® =0.584 8,
P <0.01) 4EF-H4E5 29. 88 kg+hm 2, Sl Fpp-24 7=
TR AR £y J& 2010 4F, 34 3 199. 58 kg-hm 2, 5%
TR B4Ry 2 1990 4F i 1 725.75 kg-hm >, ok
R A 2021 4F R E B9 R T 63, 7 i R A
3 282.75 kg-hm R iEIRARY SRR 1993 AR E Y
AP 8649  FEEVA 1 537.50 kg-hm > (& 1F)
2.4 HAtEEEFFEKRE SMOTTRETH

WAL A8 D7 A B R R ALK 5 5 b A e v o
Mrad F 200, 1987—2014 4FH1 A6 4 o 22 /Y 25 1k
LI SRR SMVFH 8] %6 2 1 2 25 SR R BN &
VB A 13 63, 5 52.00% ;5 0y £ B A PG, 5
20.00% ;2 R IA L, (5 8.00% ;1 LB K
B HT4.00% 51 By RILK YK, K 4.00% ; 95 A
3 RE MG, 52 P 19(1989)
7.8 5 (1993) Al 52 30(2000)

2015 A8, WAL KOG X o iR xR S AR
JEE SC3 Fll SCT PIABR R AT N THERN 48, Btk
WeE SR ] 2015—2022 AR AL FHE Y 35 15
Frhr R R = A SC3 R PR 8 Oy, o5 22.
86% ; I N BT 10 4y, 7 28.57% ; R A ek
B 17 0y, 5 48.57% . 7 X%t SC7T LB AP, &
20.00% ;15 (3R N T, di 42.86% ;9 RN
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SC3 1 SC7 KA R I EIRAY mFh (R 3) .

R3 2015—2022 F#t A HEMNE KX E AT SMV £k R SC3 #1 SC7 I EHE N
Table 3 Quantitative distribution of resistance to SMV strains SC3 and SC7 of grain-type soybean

varieties released in Hubei province from 2015 to 2022

o sc7 T
Resistance HR R MR MS S Total

HR 0 0 0 0 0 0

R 0 4 4 0 0 8

SC3 MR 0 1 6 3 0 10

MS 0 2 5 6 4 17

S 0 0 0 0 0 0

&1 Total 0 7 15 9 4 35

T HR. T R DU s MR, T MS. HUE S,

Note: HR. High resistance; R. Resistance; MR. Moderate resistance; MS. Moderate susceptibility; S. Susceptibility
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Table 4 Correlation analysis for main traits of grain soybean varieties released in Hubei from 1987 to 2022
g N i
EERR AR WK \
N . B i N [Epia L EAR BE
L EEH e Nodes Vs JeH o HeM L
s 100- Pi Total fat
AR Trait Growth Plant number Effective Pods Seeds Fat
Yield seed Protein and
duration height of main branches number  weight per content
weight content  protein
stem number per plant plant
content
H
1.000
Yield
2HEF
-0.019 1.000
Growth duration
{733
-0.029 0.120 1.000
Plant height
-0.147 0.227 0.822** 1.000
Nodes number of main stem
AR _ _
0.232 0.275*  0.362*  0.524** 1.000
Effective branches number
HRRIER _
0.204 0.350*  0.524** 0.808"* 0.777°* 1.000
Pods number per plant
L37S i
0.277*  0.172 0.542"* 0.646" " 0.554"* 0.646" " 1.000
Seeds weight per plant
FRE
0.177  -0.041  -0.030  -0.330" -0.211 -0.383* "  0.126 1.000
100-seed weight
W it _
0.347*  0.313*  0.255 0.175 0.245 0.290 " 0.198 -0.122 1.000
Fat content
Bt _
-0.205 -0.350" -0.154  -0.216 -0.174 -0.191 -0.209 0.031 -0.614"* 1.000
Protein content
s .
-0.007 -0.301" -0.010  -0.143 -0.043 -0.031 -0.120 -0.050 -0.051 0.820 * 1.000

Total fat and protein content

TEL A MBI FE 5% A 19% KA 2

Note: " and ™ *

represent significance correation at 5% and 1% probability level, respectively.
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