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Analysis and Evaluation of Agronomic and Quality Traits of
Soybean Germplasm Resources from Abroad

ZHAO Chao-sen, WANG Rui-zhen, ZHAO Xian-wei
( Institute of Crop Sciences , Jiangxi Academy of Agricultural Sciences , Nanchang 330200 )

Abstract: In this study, 23 qualitative traits and 15 agronomic and quality quantitative traits of 239 soybean
germplasm resources introduced from abroad were evaluated. Elite germplasms were screened to provide
reference for soybean germplasm innovation and breeding in southern China. The results showed that those
soybean germplasms represented abundant genetic diversity. The Simpson diversity index of 23 qualitative traits
ranged from 0 to 0.6720. The mature pod color diversity index was the highest, and the stem shape and pod
shape diversity indexes were 0. The variation coefficients of the 15 agronomic and quality traits ranged from
4.85% to 83.73%, and the Simpson diversity index ranged from 0.6406 to 0.8526. The number of nodes on main
stem diversity index was the highest, and the pod width diversity index was the lowest. The variation coefficient
of bottom pod height was the highest, and the variation coefficients of crude fat content, pod length, growth
duration and crude protein content were<10%. The crude protein content was concentrated in the range of 40.01%
to 45.00% , while the crude fat content was concentrated in the range of 18.01% to 20.00%. The crude protein
content was only positively correlated with the bottom pod height, and the improvement of growth duration,
stem diameter, seed number per plant, seed weight per plant, 100-seed weight, pod length and pod width was
beneficial to the increase of crude fat content. The top 5 principal components, from top downwards, were the

yield component factor, the seed and pod factor, the plant height factor, the quality factor, and the growth period
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factor, their cumulative contribution reached 84.419%. From those soybean germplasm resources, 14 with high

crude protein content, 6 with high crude fat content, and 2 with very large seed were screened.

Key words: soybeans from abroad; germplasm resources; agronomic traits; quality traits; genetic diversity
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Table 1 239 soybean germplasm resources from abroad
/3% Number of
accessions
%M USA 150
H K Japan 20
%% Hr Russia
JingE X Canada
t VY Brazil
i#i[E South Korea
4 Germany
Z% [ Thailand
KA Ttaly
slfif North Korea
JE HF|F. Nigeria
ZRRK Eastern Europe
[ 4k ( A1} ) From abroad of unidentified
origin

&1t Total 239

JR =1 Origin

R L I N N .

W
(=]

1.2 FHi&

5T 2017-2018 4F 4T, 10 Hb s B AE VLY
B A B2 BEAE YA 5T i PR A 2 At 12050 b
o e L e b WA R 28 SN i oy N D
AR E IR AT HE Y R H IS T H 25 H
BAF AN 217, 3 IREE 417K 1.8 m, fTHRIE
40 cm x 10 cm, FHATE R 16 Bk, T BRI T
il AT TEEAKEAT N KGR, #5147 H )
RAIVEIREAE A A 5 000 . R B, B Fof B
WOESZE 10 N RRRIEA TR N BT, FAIMHR B A
FEMARFEMIE HE6 L6 7 KE %R,
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Table 2 The distribution of frequency of qualitative traits in soybean germplasm resources from abroad

PR M - i % (% ) Type-Frequency Simpson ZFEPEREEL
Trait 1 2 3 4 5 Simpson diversity index
MHE Leaf shape Pt -5.86 BRI -28.03 WilRl -63.18 7] -2.93 0.5180
E.E {4 Pubescence color X -45.61 ki -54.39 0.4961
AE4, Flower color F1-31.38 %2 .68.62 0.4307
A K8 Inflorescence length 5 -95.40 1 -4.60 K -0 0.0878
B Pubescence density Jc -0 i -2.93 1 -24.69 #7238 0.4142
{EI R Lodging AME -99.16 5218 -0.84 ] -0 HfH -0 ] -0 0.0166
TIREIE G Hypocotyl color 4t -31.38 £ -68.62 0.4307
/NI H Number of leaflets 3/~-98.33 4~6 14~ -1.67 7ALILE -0 0.0329
{4 Leaf color R4 -99.16 2% -0.84 R -0 pie- ) 0.0166
/NI AN Leaflet size /W -5.52 1 -70.29 K -4.18 0.4390
A4 Petiole Ji -59.41 £ -40.59 0.4823
ZEFFSR Stem strength 55 -0.84 7573 i -23.43 0.3715
9% Nodule It -77.41 -22.59 0.3498
PRI Plant type sl -95.4 k5K -4.18 Fik -0.42 0.0882
#-: Defoliation habit K% -18.41 9% -28.87 % -52.72 0.6048
Z4IEPE Shattering A% -98.74 73126 -0 554 -0 0.0248
HEH Y Pubescence type HAr -78.66 iRl -21.34 EI -0 0.3357
ZEJB4K Stem shape IEH 25 -100.00 JiZE -0 itz -0 0
34 Pod shape HIE -0 LRI -100.00 5% -0 0

3£ {1, Mature pod color WA -16.32 HH -34.31 e -42.26 VA -7.11 -0 0.6720
il jz 7% Seedcoat luster I -47.70 f# -29.71 i -22.59 0.6332
il H 244 Seed crack A% -58.16 %3222 W -8.79 %% -0.84 0.5502
#i{% Seedcoat color #7-84.94 4k -5.44 -7.95 5 -1.67 WA -0 0.2690
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Table 3 The phenotypic variation of quantitative traits in soybean germplasm resources from abroad

PER e/ ME R AE HfH b2z AR %) Simpson ZFEHFEEL
Trait Minimum  Maximum  Mean  Standard deviation  Coefficient of variation Simpson diversity index
WIAEH % (d)IFD 19.5 45.0 25.22 3.512 13.93 0.8228
HHHE(d)GD 62.5 108.0 86.86 7.927 9.13 0.7897

#kE5 (em ) PH 13.8 61.0 32.79 7.628 2327 0.8470
KR (em ) BPH 0 9.6 1.52 1.269 83.73 0.8369

25 (mm ) SD 2.0 6.7 4.43 0.687 15.49 0.8314
FZETTENNMS 6.6 16.1 11.08 1.554 14.03 0.8526

AR B EBN 0.2 5.4 2.05 0.962 47.00 0.8474
FERIER PNP 143 89.3 36.87 11.434 31.01 0.8408
RRRIEL SNP 19.9 180.4 73.87 23.585 31.93 0.8329
R (g ) SWP 2.9 232 11.18 3.662 32.75 0.8427
FARE(g)SW 3.4 53.1 15.33 4.285 27.95 0.7858

&K (em ) PL 2.5 5.6 3.93 0.364 9.27 0.8068

JEE (em ) PW 0.6 1.4 0.92 0.096 10.41 0.6406
MRS 5 (% ) CP 34.7 51.2 41.53 2.014 485 0.8465
MW7 (%) CF 11.0 22.0 19.10 1.846 9.66 0.8114

IFD: Initial flower days, GD: Growth duration, PH: Plant height, BPH: Bottom pod height, SD: Stem diameter, NNMS: Number of nodes on
main stem, EBN: Effective branch number, PNP: Pod number per plant, SNP: Seed number per plant, SWP: Seed weight per plant, SW: 100-seed

weight, PL: Pod length, PW: Pod width, CP: Crude protein content in seed, CF: Crude fat content in seed. The same as below
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Table 4 Distribution and ratio of crude protein content
in seed and crude fat content in seed of soybean
germplasm resources from abroad

lE3IN JEFE (%) 1738 Number L3 (% )
Trait Range of accessions Percentage
HLEE 5T & <38.00 3 1.26
it cp 38.01~40.00 51 21.34
40.01~45.00 171 71.55
45.01~48.00 13 5.44
=48.00 1 0.42
At 239 100.00
HLAR W5 % <18.00 44 18.41
CF 18.01~20.00 113 4728
20.01~21.50 76 31.80
21.51~22.00 5 2.09
=22.01 1 0.42
At 239 100.00

Table 5 Correlation of quantitative traits in soybean germplasm resources from abroad

ek mfa iﬁ . Jﬁﬁ o f% ﬁiiﬁ %f* iiffﬁk ﬁiffﬁk [Ep A S *EEE

Trait H#  HEL Pl i TEC B P Rt WE & L Pw JoT
IFD  GD BPH NNMS EBN PNP SNP SWP SW cP

4HH HE GD 07317 1

¥k PH 03127 03167 1

JEEJERTE BPH 0.184" -0.032  0.184" 1

ZEH SD 0.5137 0.677" 03817 0.035 1

FEWHNNMS 02427 02377 08557 02237 03707 1

BRI EBN 05237 04517 0.166° -0.156" 0247 0.064 1

FARRIH PNP 0.558" 0.512" 0.5217 -0.107  0.3747 0.417" 0.732" 1

HRRREL SNP 05117 05627 0.5517 -0.118  0.4607 0.449” 0.648" 0.894" 1

iRk SWP 0.503" 0.726" 0.428" -0.089 0.775" 0.328" 0.501" 0.623" 0.720" 1

E b SW 0.042 02687 -0.134" 0.052 04367 -0.126 -0.136" -0.295" -0.248" 0.398" 1

JK PL 0.107 0303 -0.017 0.077 0.426" 0.005 -0.078 -0.235"-0.150" 0.375" 0.742" 1

JEm PW -0.094 0.017 -0.153" 0.114 0.246" -0.138" -0.207" -0.350" -0.326" 0.194" 0.683" 0.675" 1

MM FESH CP -0.2037 0453 -0.112  0.163" -0.196" -0.030 -0.212" -0.273" -0.313" -0.367" -0.046 -0.039 0.018 1

HHNRWG % & CF 0.064 0.385" 0.090 -0.073

0.364" 0.052

—0.046 0.041 0.158" 0.3897 0.235" 0.272" 0.219" -0.726"

TR A RIEIRTE P<0.01 F1 P<0.05 KT AHDCPEN 5

"and " indicate extremely significant and significant at P<0.01 and P<0.05 levels respectively
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Table 6 Eigenvalue and eigenvector of selected principal components

PR 43 Principle component

Trait 1 2 3 4 5
#I46 B 5 IFD 0.716 -0.034 0.057 0.332 0.453
4 F H% GD 0.828 0.226 -0.143 0.092 0.216
JIEE I BPH -0.022 0.079 0.625 -0.040 0.685
M5 PH 0.614 -0.230 0.563 -0.342 -0.181
25H SD 0.741 0.413 0.158 0.060 -0.080
FZEAH NNMS 0.518 -0.204 0.651 -0.367 -0.190
AR EBN 0.629 -0.293 -0.292 0.456 0.011
HARRIEL PNP 0.809 -0.457 -0.071 0.130 -0.086
RRREL SNP 0.851 -0.369 -0.067 0.025 -0.141
R E SWP 0.879 0.289 -0.047 0.088 -0.190
ERLE SW 0.098 0.888 0.067 0.179 -0.095
Jék PL 0.171 0.845 0.151 0.134 -0.096
JETE PW -0.071 0.828 0.128 0.090 -0.108
FAE T i CP -0.457 -0.138 0.556 0.544 -0.220
HEIENT & it CF 0.366 0.433 -0.378 -0.644 0.130
FHE(H Eigenvalue 5.327 3.232 1.772 1.377 0.955
BTHRE (% ) Contribution rate 35.511 21.548 11.813 9.180 6.368
TR (% ) Cumulative percentage 35511 57.058 68.871 78.051 84.419

2.6 EIMKEMRFEFHRIGIE
R X6} [ A K Al B R IR S g R, DU
& e = IR 1y NS R 0 E TR R iy S 1= T )

Atk B LR B s RIS G A
R S R GE R 22 43 (2 7). Horp R A
Ji % B A 45% YRR ISAT 14 43, BRI T 42 [ Y
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A = 22 %

AGS162( WDDO00681 ) 4= B Wl & K4 (4 & H %X
99.0 d ), Al 13 A~ KL 8K 11 0T 7 St b i R B
B JE T H A Saikai 20 (WDDO01215 ) KLE
FBE 5 51.22%, R (A B HE073.0 d), A KL
152 g, W VEN S A RS TR AR T R S R
R AR AT DA B S e B VR S R FH o L
D5 & iR 21.5% WA LA 6 4y, AR F W (4E
B HEUE 90.0 d 247 ), Saline g 5 & & 22.02%),
AEH HE90.0 d, ARLE 13.3 g, AIE N E AL E T
FEANHTEMEE, SR FHA, A
B ORI (TR TR 53.1 g ), BEIE K H 58 (3K
5.6 em JEVE 1.4 cm ), AIAE R/ 538 A
RUPEAT SE PR, 2R S R B TR AR R
PR T HAS AR R, A B WA P A A Sk
REST RS S RGBTSR,

3 g

KGR AR T B AT BA L SR
AR E SN E RS HEB A, — R 5 T IR
] R R Bt A% Ll e SR S Ao 0 0 R0 3
ARl B A A S L AR,
239 iy EANK G R GE IR 23 i IR Simpson
ZAREPEFSBOE B N 0~0.6720, 15 N4 2 e i i v
AR B Simpson 2 # 1 5 2095 Bl 0.6406~0.8526,
75 S BT Bl N 4.85%~83.73%, Fe W T H IR 1
R ZREE R, BRI AL R R 22 7 K4
b =AM SR 5 AT 4 e R K S s L A . 1981-
2000 4E [ B AL K G5 RO A R
42.04% KL W & 19.7% "7, A E KT 5

5 (2005-2014 4F ) B Bl i s 28 1 i AP ORL 2R
T & i =45% ) A 194, b 8.61% 1, B L,
— RN AR BT 5 T 45% (14928 5 B L Rl
FHLAE 5 25 55 T 21% B9 A i i Bl R (s
it T 40% AR D i KT 20%, JF HAERR A
T 63% B AR BA R R T R SR
R PR S 25 SR, AR5 O e 1 EL A v L 1 o
EEANT 14 0, BAT SRR G & SR 6y, HoA
S U5 R IR (Sl =% S N = RIS & 3 NS
LR AR E 1B T EA N TR,

VEYI B e WS s | EVE D P 7 R S5 o
ERE, Al 2B 7 A R slRh o g IR 58 H
FAR ., 5IF ) — B VR S5 7= o Fn 5 | A H =[]
N HAT A B S sREAE  EAARIE. VEY
5 | I X () PR B A5 R 8 5 3 N7, B 4 b il it

Tl A B 10 358 A% 0 P A i X5 D7 b PR 4k A 22
SR ER KW EBAR 2156 451 #E K &
JR £ F BN BB BRI R R I
W SRR T (AR T >100 d) 5 BB 83.07%, FR s
AT 40.1~90.0 cm HYFP T 7 AW 55%. 154 1L
PURKRE S A ) K DA B HEE 76~112 d Z ],
PIMH 9 92.9 d; ¥R ETE 20~82.1 cm Z [f], S 24 {H Ky
41.5 cm' ", AR, 239 Gy EISN K TR T IR Y
T HBUE 62.5~108.0 d Z 8], 44 {H H 86.86 d,
PREITE 13.8~61.0 cm Z [H],“F-Y{H 32.79 em, 2 A
B AR, X—25 RS LR gsie KM
ey NP S E AESL ) NS K Ui 0 e
FH HA R WEREZR, 5] EAC T M
Mo DX FRAEES, by HERLS B SRR, EANR
T o A e B B IE Y T R 4K S 5 9 U A
S EYVT PR Z R, 18 38 S e H BRIREE, A
BYGEE, BRI RR R MR /N, ML AR
FE L EEEN . Ik, EANK G R EES A
B Ry, — s B, AL 5 S T
FE VMY, 035 0 SRR S B R E AR 2T (R] 4
FIH
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