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Comprehensive Analysis and Evaluation of the Phenotype and Quality Traits of
Jiangxi Soybean Germplasm Resources
ZHAO Chao-sen' , WANG Rui-zhen', LI Ying-hui*, QIU Li-juan’, ZHAO Xian-wei', GUO Bing-fu'

(1. Institute of Crop Sciences, Jiangxi Academy of Agricultural Sciences, Nanchang 330200, Chinaj; 2. Institute of Crop Sciences, Chinese Academy of
Agricultural Sciences, Beijing 10081, China)

Abstract: This study attempted to evaluate the diversity of Jiangxi soybean germplasm resources by phenotypic characters and
thus provide scientific basis for parental selection and variety improvement. A total of 13 phenotype and 6 quality characters
were investigated on 431 Jiangxi soybean germplasm resources. The genetic diversity of 13 descriptive traits ranged from
0.073 3 to 1. 331 6. The diversity index of plant height was the largest, while the diversity index of cotyledon color was the
smallest. The variation coefficient of 6 agronomic and quality traits ranged from 3. 19% to 43. 18%. The variation of total pro-
tein and fat content was the smallest and that of plant height was the largest. Growth duration, plant height and 100-seed
weight were presented more large genetic variation coefficient, but the genetic variation coefficient of quality traits was small.
High protein content, high total protein and fat content, but low fat content was the prominent characteristics of Jiangxi soy-
bean germplasm resources. By correlation analysis, growth duration was positively correlated with plant height, 100-seed
weight and fat content at P <0.01 level, while 100-seed weight was not significantly correlated with protein content at P <
0. 05 level. 21 excellent germplasm were selected from 431 accessions. In which, 3 accessions of Dahuangzhu, Baimaodou
and Landou originated in Jingan, Pingxiang and Guixi respectively, had protein content exceeded 52% , they were the basis
resource of new high-protein soybean varieties breeding, germplasm innovation and protein-specific gene mining in Jiangxi
province and the whole China.
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Grading and assignment of descriptive trait in soybean germplasm

PEAR Trait

I3 S5MRAE Grading and assignment

FEFZE A Sowing season type
H: K 2]t Growth habit
25322 Pk Stem termination

FEA0 Flower color

1
1
3. TCH; S5 WA BR 7 AR
1:F152: %
H {4 Pubescence color 10K ;2 4%
M) Leaf shape LBt ;2 BRR 53 M I3 4 84
i 4, Seedcoat color 13552483 24 48,5 . 00
#iJE Seed shape 1
Ji% (% Hilun color 1
Fn2 Cotyledon color 13524

H B W25 Maturity type 1

AR 2B KRG 3 R 4.4 KH
NERYAREE - MVAREE V- ViRV RY - Yas

(852w 553 AR 54 < AR I 5 S AR R
S 2 IR 3 M 54 TR 5 56 IR BT TR

SRBGE BRGAEFH 0 d IR, ERTAFH 120 d U2 F KT AFH 91 ~100 d,

HRGAEFW 21 ~130 d;3: 624, F BKOREAEFH 101 ~ 110 d, RRTZAFW 131 ~ 140 d;4: i
A HF MKREATH 1AL EREGAFTY 141 d 21

Bk Plant height
5. MRE 40 em IR
ki K/ Seed size

13, 8501 em DU b2 805, MR E 81 ~90 em;3: 1 4E Mk 61 ~80 em;d: 504E, ¥k 41 ~ 60 cm;

LB/, EORIE <5.0 g;2:/,5.0 g< ORI <12.0 g;3:11,12. 0 g< FRiE <20.0 g;4:K,20.0g<

BT <30.0 o354k, TR =30.0 g
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Table 2 Frequency distribution and diversity index of descriptive traits of Jiangxi soybean germplasms

PR Trait PR FE A (138 5113 ) Characters description ( Number/radio of distribution ) SRR HY
ARy
GhiES #(98/0.2274) H(179/0. 4153) Fk (154/0.3573) 1. 0695
Sowing season type
A
7. (317/0.7355) 257 (106/0.2459) &4 (8/0.0186) 0. 6449
Growth habit
ghyE )M
JCFR (38/0.0882) WAFR(60/0.1392) AR (333/0.7726) 0. 6879
Stem termination
e
[4(71/0. 1647) ££(360/0. 8353) 0. 4474
Flower color
HEE
J%(100/0. 2320) ##(331/0. 7680) 0.5417
Pubescence color
o
GRIE (164/0.3805) 5 (266/0. 6172) [& (1/0.0023) 0. 6796
Leaf shape
ETAEN .
5 (182/0.4223) 23%(124/0.2877) (81/0.1879) #5(37/0.0858) WA (7/0.0162) 1.3143
Seedcoat color
BT
Seed <l [& (14/0. 0325) il (5/0.0116) [ (397/0.9211) F#fl&E (11/0.0255) KAHilE (4/0. 0093) 0.3758
Seed shape
JB £, s . o .
#(3/0.0070) %48 (53/0. 1230) #5(190/0. 4408 ) RH#8(72/0. 1671) M(113/0.2622) 1. 3033
Hilun color
Tt
5 (425/0.9861) 2% (6/0.0139) 0.0733
Cotyledon color
AT
sk L2 (172/0.3991)  H1E(127/0.2947) W2k (84/0.1949) iz (48/0. 1114 ) 1.2898
Maturity type
P . . . N
51(37/0.0858) #5578 (9/0.0209) H145£(83/0.1926) R (179/0.4153)  $:(123/0.2854) 1. 3316
Plant height
FPRA N
Seed <i He/N(1/0.0023) /N(99/0. 2297) 71(216/0. 5012) K (114/0.2645) FEK(1/0.0023) 1. 0640
eed size
T
0. 8325

Mean
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Bl R 8.07% 12.67% .6.23% , 1iij o FHEAA ) A4
A HEER K 161 d, /N 73 d, A 2% 88 d 5t
1578 5 Z 8K 20. 79% o, TLVEHE 2 KRB
PRI M50 43.7,71. 2 F141. 5 em, 845728 7 R 500>
A 22. 71% 35.27% F1132. 15% , i S BEAA ki
KM 143.4 em, 5 /Nl 20.0 cm, #H2% 123.4 cm,

AR S R 43.18% . VT %R B I KE
SEYERLE ST 12.9,18.0 F116.9 g, L A8 7
ZHRN K 23.4% 30.85% 31.71% , T A BER 1
BRERAN30.2 g, /MR 4.6 g, PIEFHZE 25.6 g,
WAGAS B ZBGA 32. 2% , RUNTWHEBERKGAET
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Table 3 The variation of important agronomic traits of Jiangxi soybean germplasm resources

4= F H %L Growth duration/d

R Plant height/cm H R EE 100-seed weight/g

AT

Sowi 5/ NI - 7 N 5/ NI 2 N 5] SCTNIIE - % N |

Sowing season type cv cv cv

Max Min. Mean Max. Min. Mean Max. Min. Mean

# Spring 115.0 73.0 93.6 8.07 76. 4 23.2 43.7 22.71 22.5 7.8 12.9 23.40
& Summer 161.0 73.0 132.6  12.67 143. 4 30.6 71.2 35.27 29.5 4.6 18.0 30. 85
Fk Autumn 112.0 76.0 92.9 6.23 82.1 20.0 41.5 32.15 30.2 5.1 16.9 31.71
BA Total 161.0 73.0 109.6  20.79 143. 4 20.0 54.3 43.18 30.2 4.6 16.5 32.72

2.3 BERMERHNERMOHIFETN

TR I AL AR S R BR/IN (R 4) o TI
B H ARG EART Y& &SR 47.3% |
46.9% .46.5% , i 15 A5 S R4 R R 3.86% |
4.69% 4.27% . F B TR G R34 & it
MR 17.5% 17.9% 17.0% , w1528 7 R 550 R
6.31% .6.65% 8.88% ., # . FKFERGEIFL T
T (E 4 ) 64.81% .64.83% 63.52% , ik f
AR Z B K 2. 78% (2. 88% (3.38% . IT.VG A
ORI R  ERAR R A R R R

4350 H 52.7% 21.4% 69. 8% , f5 /IMEL 43 51 Ky
41.0% 13.4% . 57.5% , V¥ 46.9% . 17.5% .
64.4% R AEA R AN N 4.4% . 7.71% .
3.19% . Lh A B, VT 7 K S el 5 R U 10 4R
B m AR > Bk KT > Bk K G, it i s
SABEEKRG > HAEKE > FRHEKE BN =
HAERE > HFHERKG > BAGEK G, M2 5 28
BAERE > B KT > B KE EIR A& 2%
KA > FREKG > BAE K G, i 15728 5 R 5k %
K >BFEKG >HFRKE,
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Table 4 The variation of quality traits of Jiangxi soybean germplasm resources

& A fi & & Protein content/%

NE Wi & & Fat content/%

NG B 2 i Total protein & fat content/ %

R
=N = NS =K =R RS =K =N N7
Sowing season type LLZS /b T cv R B/ V- oV IEUN /N Ty cv
Max Min. Mean Max. Min. Mean Max. Min. Mean
7 Spring 51.2 42.6 47.3 3.86 21.0 15.3 17.5 6.31 69. 1 60. 7 64. 81 2.78
& Summer 52.7 41.6 46.9 4. 69 21.4 13.8 17.9 6. 65 69. 8 59.2 64. 83 2.88
Fk Autumn 52.1 41.0 46.5 4.27 20.7 13.4 17.0 8. 88 68. 8 57.5 63.52 3.38
JBA Total 52.7 41.0 46.9 4.40 21. 4 13.4 17.5 7.71 69. 8 57.5 64. 36 3.19

AR R A R I D AR T
REFRF IR MR (GRS) o F 2 KR
e & R AE 15% ~ 19% [ T4 51 5 90. 81% |

84.36% \83.77% , 3 FkK GG & =ALT 15.0%
(BRI 0AT 1 A8 4y AT 1y K A 5 i
i & & 4 it 21.0% (44GN00093, fig B %

EEN
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21.4%) . B MIEREGEAT S EHET 45% 1)
R4 50 15 88.77% .82.68% . 79.87% , T {4 i &
it 49% E 2 R GR LSr 5A 12,38 F
13 5y, A 2 AR G A NG B R KT 59%
(boKIEH#E,59.0% ; 85 3 '5,57.5% ), oA Fh
B ENR S R T 59% s g RS il 67%

MR B BCR A A 13,18 F19 fir . F [
1981 ~2000 4F 7 Ji Y 563 />R &L ah Bl (1 F- 2 2 H
Jo ik 42.04% 1T TP K R R B VR A F- 2
HH U 46.9% , i Hh A [E R0 AP 20K
4. 86 AN 73, U WYL VG R Ao Jo B A 1 o e
o, VPR [ v R B A X

RS KEMBRHERREKE S B

Table 5 Distribution of quality traits of Jiangxi soybean germplasm resources

4 [ i & & Protein content/ % HE i+ Fat content/ % NG B i Total protein & fat content/ %
X 18] & = Z7e IX 18] & = I7ie X JA] & = K
Interval Spring Sunmer Autumn Interval Spring Sunmer Autumn Interval Spring Sunmer Autumn
37.0<P 13.0<F
0/0. 00 0/0. 00 1/0. 65 0/0. 00 1/0.56 8/5.19 T<59.0 0/0.00 0/0. 00 2/1.30
<41.0 <15.0
41.0<P 15.0<F 59.0<T
11/11.22 31/17.32 30/19.48 33/33.67 40/22.35 76/49.35 17/17.35 29/16.20 67/43.51
<45.0 <17.0 <63.0
45.0<P 17.0<F 63.0<T
75/76.53 110/61.45 110/71.43 56/57.14 111/62.01 53/34.42 68/69.39 132/73.74 76/49.35
<49.0 <19.0 <67.0
49.0<P 19.0<F 67.0<T
12/12.24 38/21.23 13/8.44 9/9.18  26/14.53 17/11.04 13/13.27 18/10. 06 9/5.84
<53.0 <21.0 <71.0
21.0<F
0/0. 00 1/0. 56 0/0. 00
<23.0

M PR BAEAR XY B R PoEH B PR T EIR AT,

The data in the table cells is formatted as copies/percentage. P:Protein content; F:Fat content; T:Total protein & fat content.

2.4 BEERZER.ERERBEXEDHT

26 S T YTPYREA BT LA 2 2
R BERIACE R LT HBSMRE  BAL
IR A R AR B K, S
AP A G E R IS K pRs S E R
SR IE AR SC IR K, SR R R AR
EE RS WK, 5 AR E IE AR O R IK

FKFo ARESEN S EEMCEARE, MY
AR EIR S OSBRI
AT HE P TE AR TR, IS SR B
RFIEMIE, EARE RS EIRS S BN EHIE
S WL, AT H ORIV R A o ) i B A
PR, RS R R PR i R R/ R 7 5
R, FPARE R/ ING i S MEER JC P S P B2

R6 AXEMREERZ .MREKPEXXE

Table 6 Correlation of important agronomic and quality traits of Jiangxi soybean germplasm resources

PR EEN=RER i [EE A Jig i A&
Trait Growth day Plant height 100-seed weight Fat content Protein content
k7 Plant height 0.693** 1
T RLTE 100-seed weight 0.264** 0.026 1
S5t Fat content 0.275** 0.121* 0.077 1
& 1% & & Protein content 0.072 0.118* -0.076 -0.334** 1
TG 244 HE Total protein & fat content 0.253** 0.198** -0.026 0.321** 0.785**

SRR Ay BIFORAE P <0.01 F1 P <0. 05 KA B g 3

**and * indicate extremely significant different at P <0. 01 level and significant different at P <0. 05 level repectively.
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2.5 ERFEHTEE

T AN Kk S 15N ] A N
FBTBER . 2 BT AE 51% UL 1 BV PE R G Ah
JEA 1L Gy R, Lo s 8 P K e 58 s o
(EABRSE=45%) @ 6 ~7 A 70 ai, EA170
JEVE LR E T S A BT SR SR
I ) 8K AE 52 B4R 0 8 0 2 5 e S50 1 4 3507 1
LRI SR O R B AR AR A 3 AR 4
. 44GN00101 ,44GN00044 . 44GNO0106 , 1 o i35
TREE S HBE SREMUE 3 (3 KRG E
FUTCS o 52% o 3 11 0y i £ 1 50V PG R S vl

T AN WL AN A S PNITE Ty b= 1
o S B R P 5 A S i R 42 4 1 P S o 5 9 U
NG & 87 20% DL b iYL PE KR B R A 10 14, 43
WV PG %585 44GN00093  ACHT A # A1l /\H
TR T S  ILPY %52 10 44GN0008S | J7 4 /\
HIEE BT KRS G EMEBES 5 ILERY
44GN00132 R T W, BARIX 10 4y K EFp AR
0t A v, AFLEA A 36 0] R R 9l R T o R A
HECHEM & =21.5% ) . Rk, X2 K G F AN E
& 100G & B K
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Table 7 Excellent soybean germplasm with high protein or fat content in Jiangxi province

S o - o, ENREERE
) o WA 7= - JEWG & RS R
. Hi—4i's - ) HEHEL [ER AN ) Total
miH w44 AR b3 Sowing Plant Fat Protein
Accession Growth 100-seed protein
Item Variety name  Origin season height content content
number day/d weight/g & fat
type /cm /% /%
content/ %

BEAESGE  ZDD14284 Kk b )=} 134.0 96.0 24.0 16. 1 52.7 68.8
High protein content ZDD14323 HES WMo B 120.0 67.7 26.8 15.6 52.5 68. 1
7ZDD14463  SEMWT IR #k 95.0 35.9 6.1 13.4 52.1 65.5

7ZDD14417 KT (&3l Fk 101.0 36.7 22.0 17.2 51.6 68.8

ZDD25146 ¥ 25 s poq 107.0 45.0 24.0 15.7 51.6 67.3

7ZDD14347  4iEsHER S s =1 133.0 56. 1 19.5 17.9 51.5 69. 4

7ZDD14298 S g g 121.0 57.7 14.5 17. 1 51.5 68.6

7ZDD25201  44GN00101 — =1 161.0 112.9 21.8 16.8 51.4 68.2

ZDD25156  44GN00044 — 5 78.0 42.1 15.2 17.9 51.2 69. 1

ZDD25189  44GN00106 — g 158.0 99.4 13.9 16.0 51.0 67.0

ZDD14475 Ao W Fk 95.0 54.2 10. 4 15.9 51.0 66.9

SE-35 Mean 118.5 64.0 18.0 16.3 51.6 68.0

R ZDD25188  44GN00093 — " 150.0 101.7 16.8 21.4 42.6 64.0
High fat content ~ ZDD14228 A T # 102.0 30.9 15.9 21.0 47.1 68. 1
7ZDD14448  NJ1H T il Fk 95.0 38.6 20. 1 20.7 44.2 64.9

7DD14435 53451 w7 T 93.0 20.5 12.4 20.7 41.9 62.6

ZDD25167  44GN0008S — " 150.0 94.5 14.3 20.5 43.2 63.7

7DD14288 J\H T4 )= 129.0 73.9 18.7 20.4 46.8 67.2

7DD14380 N il = 132.0 41.4 20.3 20.3 43.1 63.4

7ZDD24189 #5555 Ha Fk 86.0 71.0 20.5 20.2 47.3 67.5

ZDD25179  44GN00132 — ! 100. 0 63.5 15.2 20.2 42.0 62.2

ZDD14372 Mo ;T =1 137.0 75.9 20.7 20.0 44.9 64.9

SE-44 Mean 117.4 61.2 17.5 20.5 44.3 64.9
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SRR L S ) b B R B R A R ) — TR AR
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