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Identification of Quality Characters and Screening of Excellent Germplasm of
Soybean from Different Sources in Autumn Sowing in Jiangxi Province

ZHAO Chao-sen, ZHAO Xian-wei, GUO Bing-fu, SUN Li-ping, LI Su-ning, WANG Rui-zhen
(Crops Research Institute of Jiangxi Academy of Agricultural Sciences/Jiangxi Province Key Laboratory of Oil Crops Biology, Nanchang 330200, China)

Abstract; In order to deeply explore excellent soybean germplasm resources, 1 897 soybean germplasm resources from different
sources were sown in autumn in Jiangxi Province, and the contents of crude protein and crude fat were comprehensively analyzed
and evaluated to screen excellent germplasm, so as to provide a material basis for the breeding of new high-quality soybean
varieties and germplasm innovation in Jiangxi Province and soybean producing areas in southern China. The results showed that
the crude protein content of soybean germplasm from different sources was relatively high, with an average content of 43.05% .
The average value ranged from large to small was: Southern > Huang-Huai-Hai region > Northern > Foreign, and the genetic
variation coefficient ranged from large to small was: Foreign > Huang-Huai-Hai region > Northern > Southern, but none exceeded
5% . The overall level of crude fat content was low, with an average content of 18.1% . The order of average value was: Foreign
> Northern > Huang-Huai-Hai region > Southern, and the genetic variation coefficient from large to small: Foreign > Huang-
Huai-Hai region > Northern > Southern. The degree of genetic variation of foreign soybean germplasm quality traits was more
abundant than that of Chinese soybean germplasm. The variance analysis showed that the crude protein and crude fat contents of
soybean germplasm in foreign countries, Huang-Huai-Hai region, northern and southern China were significantly different. The
maximum frequency of crude protein content ranged from 43.01% to 44.00% , and the maximum frequency of crude fat content
ranged from 17.01% to 18.00% . The mean crude protein content was in the maximum frequency range, while the mean crude
fat content was slightly higher than the maximum frequency range. According to the distribution characteristics of crude protein
and crude fat content of soybean germplasm from different sources, nine excellent germplasm with crude protein content above
48% and eleven excellent germplasm with crude fat content above 21.5% were screened out, among which, Saikai 20 crude
protein content was as high as 51.46% , Ls18 crude fat content was as high as 22.18% . It can be used as the backbone parent
and donor for soybean quality breeding and soybean protein and fat content-related gene excavation and function research.

Keywords : soybean; germplasm resources; crude protein content; crude fat content; screening
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1.1 ##
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X 545 6y,
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[EIEEEE N ol e i o o S XS EF 7y N D1
AF KR AT R, 7T 25 H#EM,2 17
X, ATK 2 m, 47#E 0.4 m, #&#E 0.1 m,2 REL , H
) M S MO R 7 AR 7= LA 3, 11 25 H A
Aesebe G L DA7250 T LL AN Hr A E
RGHFPRL (T4 ) AL 1 B3 & (CP) FUHLIS D5 &
1 (CF) ,#H Z R S & i (CPF) |, B4R Ry
PRI 3 W, BOFHIME
1.3 HiEHHh

FIH Excel 2007 Xof i oz PEAR S 1A 7 B0 Ko 2%
&1, SR FH SAS V8. 0 BE 143 B B3 A %o ity T P AR A7
ARG Jr 220 e B EE I

2 HBR59H
2.1 FRERBEAEHROEE S RMERSSE
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ENGE S/ S pNEE e Wi Wt A = D |
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51. 46% 7% 14.39% MR V-3 & 58 18. 1% i
JMEH 10.99% e KA K 22. 18% B 2% 11.19% ; &
g A R 61.15% , 5 /IME R 56.33% |, e KA
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Table 1 Crude protein and crude fat contents of soybean germplasm from different origins AN . %
EXIN H/ME HRME e FH{E ik 22 5t R AL
Trait Min. Max. Range Mean Standard deviation ~ Coefficient of variation
ML H & Crude protein content 37.07 51.46 14.39 43.05 1.79 4.16
HLISIT & i Crude fat content 10.99 22.18 11.19 18.10 1.69 9.33
N B Crude protein and fat content 56.33 65.10 8.77 61.15 1.21 1.98
X R 0 ORI 7 5 A A (R BN A oA 450 -
PEAT AT, e BURLAR 11 5T 3% e UKL 5 25 30 B 400 -
Ao, Hrp MHEA S R 43.01% ~44.0% 11 5 350 1
PRI B KE (0 1) HLBR T 35 BEAE 17.01% ~ 5500 ]
18. 00% i 16l ) I e KATRE (BT 2) o MLEE 1 BT &5 i i 200 1
FH AR WL A Py 150
T v T B RO E 3 R 1 BT B i R b A A 50 1
0 4

41.01% ~45. 00% S5 Bl A A 1384 4y, 5
72.96% . MR Wi & & L i fE 17.01% ~
20. 00% G Bl P AP A 1194 43,05 62.94% , A
DA, AN R SHe 5L 114 DR T o Jo A VPG R = A, ML B
JoT B i A g, TDHELAR 7 e S AR AT

2.2 AERBEXREMRMO@RERERSHT

XN () SF Y5 R W 3T ZE VL VYRR = 3G b S5 1
() it BRI AT LA, B A T B I A
FRGHEFHED S &R 42.11% |
42.67% 43.22% F1 43.87% , NI 17 B, 7 2 4%
Fabigka s, EA ALy EMERE R R R SR BT
SEHTHLIR I & 805N 18.79% (18.60% 17.91%
F117.28% , N3t ) pig 22 3 ke 3, [ AR AL T R &
ST AR 5 2k B) 22 O S 25 (0 5 B i
FEE 7 K R0 BT A AE 7 & 5 A T 22 el i 2
A AbT7 Bk | Fﬂﬁkpﬁﬁﬂﬁﬂ?ﬁ%ﬂ&é&
B M 60.91% 61.27% 61.12% F1 61.15% , [H
AN ) o 5 K 2 b o 1 P X Bl B i 2 (R 25 R
ANEE M E AR G R B L, 225 i 0 2 1
haF (e 2) . al UL, [E AN ] R 5 A4 R SR BT 7R
LR R A T M E R RS w2 M &
ACATR A B TR R D e S B b K R Y
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Fig.1 Distribution of crude protein content in soybean

germplasm from different origins

AR Freqgency
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Fig.2 Distribution of crude fat content in soybean

germplasm sources from different origins
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Table 2 Comparison of quality characters of soybean germplasm from different origins AN . %
P37 AR S & HLIR & Elg A
Origin Crude protein content Crude fat content Crude protein and fat content
E4h Foreign 42.11 D 18.79 A 60.91 B
475 Northern 42.67 C 18.60 A 61.27 A
# YV Huang-Huai-Hai region 43.22 B 17.91 B 61.12 A
R 5 Southern 43.87 A 17.28 C 61.15 A

AR KEFERR P <0.01 KF2ERBE,

Note ; Different lowercase indicates significant difference at P <0.01 level.
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2.3 AREFBERXEMERMNEEARSERENH
AN R R K S ol G 7E TV Bk B 4 Fb 45 1 R Y
FHEE 1 0T & i SOH A A i LT L 36 3 fnk 4, E b
KGR TR 8 0 & it i/ ME R 37.07% , e K1E
H51.39% W22 h 14.39% SEXME N 42.11% , 7%
SERHBON 4. 98% A0y K ELFp FURLER 5 & i A/
54 37.95% , T KAE 7 48.27% , W 254 10.32% ,
B R 42.67% 785 R ECH 3.59% 5 BET KT
Fofr S5 ML 2R 11 5T % it B /ME R 38, 02% , e KAE K
50.36% 25k 12.34% , F-Y9{E K 43.22% ,F 7
BN 4.24% T KGR FORLER A5 2 /M
939.81% ,Fx KA} 48.01% W2 H9 8.2% ,“F-1
4 43.87% ,ERRZE N 3. 41% , %5 ZEIK

F 5% , KRN K EAN > B > b > B7, i
HHRH B ] P R o o o B 5, 5 | g [T A R S R
EARSRMBETSEFEE, XARKEKL
ol SR AR 11 0 i ) 30 e RO 1) IX () A T 434
[ Ah A6 7 Fh BT 9EUR 4300 R 41.01% ~ 42. 00% |
42.01% ~43.00% , 1M & e 5 | 7 5 Fl 5T 98 U 34
43.01% ~44.00% ., H34 [ o 5 8 RS S R i T
SRR MR [0 A AR 45% LR SR TR AT
269 o1, i 14.18% , Hr [E AR FP 5T 33 o3 b 77 F 5
45 Gy UMW RN T 57 Oy RO FR T 134 43 ML A
JR o EAE 48% VL LI R KGR AT 9 6y, i
0.48% , L E AT 2 3 AL AT 1 4y B U
PR S A R R 1 3,
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Table 3 Crude protein content of soybean germplasm from different origins AL %
R 5 Fe/ME FRME W2 FH{E b2 5 S5 ZB
Origin Min Max. Range Mean Standard deviation Coefficient of variation

E 4 Foreign 37.07 51.46 14.39 42.11 2.10 4.98

4675 Northern 37.95 48.27 10.32 42.67 1.53 3.59

# ¥ Huang-Huai-Hai region 38.02 50.36 12.34 43.22 1.83 4.24
F§ /7 Southern 39.81 48.01 8.20 43.87 1.50 3.41

x4 ARKBEXREMEHEZEARSIEST
Table 4 Distribution of crude protein content in soybean germplasm from different origins
X[ [ 41 de77 BRI M &it o
Range Foreign Northern Huang-Huai-Hai region Southern Total Percentage/ %

37.01% ~38.00% 2 1 0 0 3 0.16
38.01% ~39.00% 12 7 3 0 22 1.16
39.01% ~40.00% 24 18 7 1 50 2.64
40.01% ~41.00% 57 65 34 13 169 8.91
41.01% ~42.00% 58 128 66 54 306 16.13
42.01% ~43.00% 53 177 57 84 371 19.56
43.01% ~44.00% 23 150 90 141 404 21.30
44.01% ~45.00% 22 80 83 118 303 15.97
45.01% ~46.00% 22 35 34 94 185 9.75
46.01% ~47.00% 7 8 16 32 63 3.32
47.01% ~48.00% 2 1 2 7 12 0.63
48.01% ~49.00% 1 1 3 1 6 0.32
49.01% ~50.00% 0 0 0 0 0 0.00
50.01% ~51.00% 0 0 2 0 2 0.11
51.01% ~52.00% 1 0 0 0 1 0.05

2.4 AEBPREXEMEHHEEHSERESH
ANTR A5 K LR BT A VT VG Bk 2= AoAE s RLAE
FE R HAEOTEILR 5 FIk 6, FEAM KGR

HLIE 5 & fe/MA A 10.99% |, B KAE N 22.02%
W2z h 11.03% ,FI9(EH M 18. 79% , 5 55 R K
10. 46% ;b 7 K & Fh B MR B & &= e /NE N
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12.56% , e KA 22. 18% W% 1 9. 62% , F-31H
9 18.60% 755 2 BUN 8. 84% ; HEIR K H R TR
NEWT & B e /IME K 12.59% , 5 KA M 21. 63% , 1%
20 9.04% , FE¥IE R 17.91% , 8 F R BN
9.31% ; Fd J5 K &P BT M g Wi & & me/NE R
13.26% , fix KA N 20. 19% #2254 6. 93% ,F-¥{H
H17.28% ,7E 5 R KN 6. 62% , AN K E R
AR5 RN (10. 46% ) S5, B HH [ A0 R 5 b 5ORL A

U5 ) 3 A% A8 S R R S [ R S SR b
B o XA R A Y R el SR A D 5 S B e K
FE ) X B #EAT 3 M, [ A6 b 5 R S Fh 5 MR 105 7%
0t B RO Y X [R] 3474 19. 01% ~20. 00% ; T}
W BTN 17.01% ~18.00% , HLIENT &
HAE21.0% UL LR SR BTGt 43 1,15 2.27%
HrE AP ET 11 Gy A6 R 24 £ | B i R T
8 1y o FE AR R KA BT oA & B e Y R R

x5 ARFBREXREFMEHHERMRSERER

Table 5 Crude fat content of soybean germplasm from different origins AN . %
F Origin IR/ ME FoRAE 2 F-H1H b2 5 5 RN
Min. Max. Range Mean Standard deviation Coefficient of variation

[E4h Foreign 10.99 22.02 11.03 18.79 1.97 10.46

JtJ5 Northern 12.56 22.18 9.62 18. 60 1.64 8.84
# e Huang-Huai-Hai region 12.59 21.63 9.04 17.91 1.67 9.31

B )5 Southern 13.26 20.19 6.93 17.28 1.14 6.62

*k6 ARXRBEREMENEEHSENST
Table 6 Distribution of crude fat content in soybean germplasm from different origins
X i) [EpYN =7y O 2P Gt RS
Range Foreign Northern Huang-Huai-Hai region Southern Total Percentage/ %

10.01% ~11.00% 1 0 0 0 1 0.05
11.01% ~12.00% 0 0 0 0 0 0.00
12.01% ~13.00% 4 1 1 0 6 0.32
13.01% ~14.00% 7 5 4 6 22 1.16
14.01% ~15.00% 4 27 14 13 58 3.06
15.01% ~16.00% 14 26 41 55 136 7.17
16.01% ~17.00% 18 38 45 124 225 11.86
17.01% ~18.00% 24 97 95 207 423 22.30
18.01% ~19.00% 47 163 94 110 414 21.82
19.01% ~20.00% 80 185 64 28 357 18.82
20.01% ~21.00% 74 105 31 2 212 11.18
21.01% ~22.00% 10 23 8 0 41 2.16
22.01% ~23.00% 1 1 0 0 2 0.11

2.5 MRAXEWRMNER

MR FEEEALAED A S Fh B br o (1047 ) ) AR
BV TR TR SR AT 0 e K 9 L 1 897
Dy HER R R 1T B i TR 48% L b B4R S A
JEA 9 17y, Herp EANRH R 2 ), 23 51 /& Saikai 20 (4
—Zi*5 WDD01215) FFHIE 1 5 K8 1 5T 5 &30l
H51.46% F148. 68% ; BN KEF BT 7 4y, 435l &
#HJ116 3 HJ117 %% HJ043 3% HJ289 %% 16HPY1-
94 ZREF 11 R I /NEE G, HLER AR A il ol
50.36% .50.09% 48.78% 48.7% 48.31% 48.27%

F148.01% (£ 7). HARWI & ETE21.5% LA LAPLS
A 11 6y, Hir 1518 .16YJ051-2 525 32 5ldt#
4 sk | A E A R E ARSI MR G 2 50 5]
J22.18% . 21.84% . 21.77% F1 21.51% ; Saline .
Hobbit (4i—%i 5 WDD00573) \1.834387 (ti) ( 5i— %
5 WDD00340) . TBD( Zt— %45 WDD02015) >k H [E 4|
A, HLIE T & 120 9 R 22.02% 21.89% 21. 62%
F121.54% ; Th 8 37 (Gi—%i'5 ZDD24638) 558 36,
FEH 39 ok A E B EE K A IX M AR DT o
WK 21.64% 21.63% F121.57% (% 7)
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Table 7 Excellent soybean germplasm with high protein and oil content

FR G—hi's Fh 44 PR E 30 AR BT FELAR s 5 i RS

Type Accession number  Accession name  Origin ~ Crude protein content/%  Crude fat content/% Crude protein and fat content/ %

A WDDO01215 Saikai 20 [E=RAN 51.46 12.73 64.19

High protein 3 HJ116 I 50.36 14.74 65.10

T HJ117 HifE 50.09 14.42 64.51

3L HJ043 e 48.78 15.60 64.37

T HJ289 B 48.70 14.34 63.04

HUE L5 [ 5k 48.68 13.79 62.47

#16HPO1-94  iHfE 48.31 15.37 63.69

FRESY Bl 48.27 16.01 64.28

ZDD12890 mI/NE S apig 48.01 15.56 63.57

(=Rl ZDD12890 Ls18 ey 38.41 22.18 60.59

High oil Saline [ 4h 38.12 22.02 60. 14

WDD00573 Hobbit [ 5k 38.57 21.89 60. 46

16YJ051-2 kW) 38.85 21.84 60. 69

56532 Bl 40.29 21.77 62.06

ZDD24638 i 37 B 39.53 21.64 61.17

FFE 36 B 39.65 21.63 61.28

WDD00340 1.83-4387 (ti) R 37.07 21.62 58.69

FF#E 39 B 38.71 21.57 60.28

WDD02015 TBD =4t 39.65 21.54 61.20

gldb# =y 40.42 21.51 61.94

3 Hit54ie

FEARRT— B IR AR 55 P AS IR A=
A5 X PN R TR G R e R R 22 S A R T
RAHGOLS IR T B A H AR AR AL |
INER G A B R S, ERFR
JEARAT 1 R A0 K Bt AL 1 o R P 38
B3R 42.01% 19.43% 5 E AL 340 1y &
KGR 5T e UE L AR 1 BT LA 107 7 34 6 40
39.92% 21.97% ' ; v [ I I M X R 2 A2 Y
111 DR KRGS EHE R S = 41.30%
SRR E] AR R 35.77% ~47.05% ,F-YINENT & & K
20.68% , fii Fl A A5 WK 17.40% ~23.63% ", A&
G RIN 1 897 i AN [FISHe U5t Ay K 2 Joa 7E VI P Fk 2=
FERNSEAET B A T i SR KO B [ AR
OBV A AN XK R B g, TAREL AR D B i A
KA, 3% — 4518 5 A ABFIE 245 R — 58077,
H DX FE T 1 A 5 34 2 () — A 28 XK 2 B e
ANTRIFREE TS Sl BT R ) 28 AR I AR 52 1 X 1
JEAN[A] A 25 XK G o 75 ] — PR BE T i o P AR A
AR, 7 M R B, A E b )y e
VA A XK T R R A S AL R R 2 1

22 S R AR G K G R B ST B
05 5 5 e S I VA | R O R O 14 - 24 KL
Frm 25 S B X g R R K T R B R R RS
Ja ARG mAUE M H R R 2 SRR R
AT R R AR B 1R TR R
R K TR R 2 R R R PR BT R 2
HEEA, Hrh e R R m 5 70% ~80% , #
BN 20% ~30% ), X —4¢ e AR B T
VG S v R i DX A U I v R 1R T A PR A X
ARMFFE R, TR — A AR BE T AR R A 2 XK Gl i
FEAAR it BT AR o] A 22 000 K, A8 S R R 2 e Bk
RZERNK 5B R LR B B A B A AT 2%
22 ERREME IR T LI R PR R R
HRh T AR A 7 0 58 3 AR T oG e D
FBRgIE g M AA ., KO R S EEA
FFRA SR EARNFA, R BA B
W VTR R A5 AR 2R 2 I Gl R T
B IR R R B RN AR R A o
GRTAEF T 195 ARG AT F 26 [ R AT
KGAT 05 (hobbit  sprite87 I elf) & 1 K & #r
ARl (R ) B EZAR MR R U I BGE
VAR R AT fe K R 661 B
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BT mAEE R A B 17 &N RS R
44, 17% ) M8 22 CHLER U 1 47. 05% ) , = i
SRR B 15 (Al 21, 7% ) M 13 (S
24.01% )" ARWFFEIN 1 897 3 K LA v i
o YA 1 T A h R I 489% 1w B 1 AR S
JE, 11 O AELIR 7 2 B 21 5% 14 v T B S i
i, ot H R G S AP R Saikai 20 (KL E B &
51.46% ) F Ls18 CHLAG T 7 & 22. 18% ) , WAL K
SRR R AR S AR D A DGR R
i 5 I Re AT SR AL TR R RE NS
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