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Collection, Identification and Evaluation of Soybean
Germplasm Resources in Sichuan Province
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(Crop Research Institute, Sichuan Academy of Agricultural Sciences/Environment-friendly Crop Germplasm Innovation and

Genetic Improvement Key Laboratory of Sichuan Province, Chengdu 610066)

Abstract: Based on “the Third National Campaign of Crop Germplasm Census and Collection” , soybean
germplasm resources were collected from different cities in Sichuan province. 192 soybean germplasm resources
were identified the morphological features and major agronomic traits in the field. These soybean germplasm
resources were collected from sixteen cities and forty-one counties, with enrichments at five cities including
Ya'an, Leshan, Guangyuan, Bazhong and Luzhou. This study indicated that the coefficient of variation for 12
morphological traits ranged from 10.11% to 57.62%, with the highest coefficient of variation for seed number
per plant and the lowest coefficient of variation for SPAD value. The results of correlation analysis showed that
there was extremely significant positive correlation among plant height, stem diameter, branch number, pod
number per plant and seed number per plant, while 100-seed weight was negatively correlated with branch
number and pod number per plant. The results suggested that three principal components that showed a
cumulative contribution rate of 76.29%, reflecting most of the morphological features by principal component

analysis. 192 soybean germplasm resources were divided into four groups by cluster analysis, which had the
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characteristics of big 100-seed weight, high pod number, high SPAD value and long petiole length, and seven

elite soybean germplasm resources were selected. Additionally, soybean germplasm resources showed good

genetic diversity in terms of seed color and seed types in Sichuan province. In summary, this study revealed the

genetic diversity of soybean germplasm resources in Sichuan province. Ultimately, this study offers a

theoretical basis for improving soybean breeding in terms of high yield parental lines and special soybean

varieties.

Key words: Sichuan;soybean; germplasm resources; survey and collection;identification and evaluation
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Tablel General information of the different soybean germplasm resources

P R G TS24 R Heil ¥ 5 R i s 2 R P

No. Sample ID Germplasm name Origin No. Sample 1D Germplasm name Origin
1 2022512040 PONE B R BN 9 2022512367 AHEES BERHIX
2 2022512054 P2 L B E 10 2022512369 MR BRI
3 2022515874 N ELH X 11 2022512377 wEN/\HE®ED JBHX
4 2022513749 ANHH MR 12 2022512395 R BLFAIX
5 2022513784 JIRE FZRANZN 13 2022512396 oA/ \HE BRIX
6 2022515326 INEETG T WMITE 14 2022512399 HNE JEBH X
7 2022515342 T SR 15 2022515804 L N X
8 2022512366 KR AH R E JBA X 16 2022515825 A G B X
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F1(48)

5 FEfh s ST 24 K B3l s Pl g2 K P 3l
No. Sample ID Germplasm name Origin No. Sample ID Germplasm name Origin
17 2022515853 T B X 61 2023515001 AVE IS W
18 2022515888 ANHE B X 62 2023515005 Y W
19 2018512041 J\H #E EZNi 63 2023515006 &35 U NIE=S
20 2018512079 i WM 64 2023515008 25 W
21 2018512018 tH#E N 65 2023515009 22 Wi
22 2018512078 INELEL N T 66 2023515015 BAIL & W
23 2022512006 N A 21N 67 2023515026 HELT W
24 2022512016 NN H B B2 68 2023515027 BT Wi
25 2022512017 EHIBRE T EZI 69 2023515038 EESE) W
26 2023517388 INEEL JpIRBEIX 70 2023515105 IMNEHAE ViiyS R
27 2023517395 i JeRBEX 71 2023515106 HHE Ry
28 2023517276 #d TSR 72 2023515107 +THEE 1 ity L
29 2023517277 W JRIRBEIX 73 2023515108 &1 ViiySRA
30 2023517287 i T SRBEIX 74 2023515109 B Ry
31 2023517297 O T SRFEIX 75 2023515122 M2 ikt g L
32 2023517361 JuT JESRFEIX 76 2023515123 HHE2 UiiySRA
33 2023517364 B T SREE X 77 2023515124 T2 ity
34 2023517365 N T RBEIX 78 2023515125 +H#E3 ikt g
35 2023517366 INEEL e SREEIX 79 2023515126 AH2 ety £
36 2022514274 PN BN 80 2023515129 HEEHY Ry
37 2022514320 K i 81 2023515144 LN ety £
38 2022514332 +3a FET 82 2023515158 HERD ety B
39 2022514374 K T 83 2023515161 E= VNS ViR
40 2022514521 AHE T 84 2023515162 +ikE 4 e
41 2022514096 s 2] 85 2023515182 TS ity B
42 2022514159 YN e 86 2023515186 X4 ViiSRE
43 2019512170 K W5 87 2023515189 +EET ity He
44 2022512183 BRI # TEA 88 2023515200 HE3 ity L
45 2022512213 VISP N A 89 2023515210 &S5 ey B
46 2022512223 HAE FER 90 2023517143 #id 13Uz IS PR
47 2022512224 XRER FER 91 2023517237 3 NE UE = 3E I R=Y
48 2022512275 A7 H # FER 92 P511124046 ZF PiR VIR
49 2022512304 RIEANH S FER 93 2022516173 By el ea
50 2022512314 TS 1 FE B 94 2022516181 W W B
51 2022516353 AR T FIH 95 2022516188 W RS
52 2022516366 I HIH 96 2022516193 WL el
53 2022516373 By HIH 97 2022516224 WE A S
54 2022516376 INEETD FHINE 98 2022516233 K. ERea
55 2022516425 /MR 1] 99 2022516241 IR el ea
56 2022516435 W il taR=Y 100 2022516248 W iEhr=Y
57 2022516448 L LA il H 101 2022516267 W v £
58 2022516464 AHH 1] 102 2022516285 WL FEIERE
59 2019515245 732411, SN 103 2022516306 W ERYg B
60 2023517525 S IYNE U i 1T 104 2022516323 W £
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F1(4)

5 FE iS5 g2 K p3ls 75 FEdh g g2 FK el

No. Sample ID Germplasm name Origin No. Sample ID Germplasm name Origin
105 2022516340 . REEEE 149 2022514666 BEY Hin
106 2022516286 W FEqIig=Y 150 2022514667 HED Hhin g
107 2022516091 Liye) i B 151 2022514697 R T Hhin g
108 2022516095 ps) i 152 P510421003 BEY i KB
109 2022516096 £ 4= W 153 2020516082 sl eza-"
110 2022516099 Ey=) i 154 2022516003 T KB
111 2022516108 T i 155 2022516006 T WK HL
112 2022516116 W iy i L 156 2022516019 NAE pIZYt
113 P510525037 KEHL i 157 2022516042 . KA H
114 P510525038 N W 158 2022516060 T KB
115 P510525039 i i 159 2022517001 W Pl
116 P510524022 YNSRI BUKE: 160 2022517077 K Pl
117 P510525036 By i 2 161 2022517136 AHH G Pl
118 2019515167 B NIEA AR 162 2022517142 Ko Pl E
119 2019515190 KE TR 163 P511802008 HHT H3k X
120 2022515411 Ry HEAE S 164 P511802013 HETHY R4 X
121 2022515420 NS e 165 P511802020 A HER T FIRIX
122 2022515436 [T HEAfE S 166 P511802028 AU LT # FIIX
123 2022515437 =A% AR 167 P511823034 Bl 152 PR E
124 2022515446 T O 168 P511823035 HE PR E
125 2022517204 i (=Y 169 P511824050 AT VAR
126 2022517257 W A8 170 P511824051 AH/NTE i
127 2022517283 KA {~HH 171 P511824054 AHLHE T AR
128 2022517284 KA =75 172 2023517001 RS PR E
129 2022517291 LN {55 173 2023517002 -y PR E
130 2022517322 352 =758 174 2023517018 T P
131 2022517347 REF {~HH 175 2023517022 K P
132 2022517364 INEEL {~HH 176 2023517039 HER IO
133 2022517372 LU {~HFH 177 2023517042 ViACR PURE
134 2022517378 N - 178 2023517053 2N PR E
135 2022517387 Eye) (=220 179 2023517054 INRET PR E
136 2022517400 INETL {~HH 180 2023517055 BERT IE S
137 2022517438 R {=HFH 181 2023517062 HAG. PR E
138 P511424053 E1=A P B 182 2023517083 HEF G/ 820
139 2019511232 K& Pt E 183 2023517084 AR E T e/ 8
140 2019511201 W PR 184 2023517085 FET P
141 2019511240 PN P 185 2023517106 K& IR E
142 2019511252 K P 186 2023517122 . PR S
143 2022514014 YN S E 187 2023517127 KES. B
144 2022513670 i Ko B 188 2019513271 MiE Kl
145 2022513679 T Ko 189 2019513324 /NG KT8
146 2022514607 WH iR 190 2022513951 Ly i HELL
147 2022514624 /NG EOSUIR=Y 191 P511503049 £ N MEX
148 2022514654 . EUR=Y 192 P511529040 i F ZaTIR2S
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Fig.1 Regional distribution of soybean germplasm collected in Sichuan province
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Fig.2 Soybean germplasm identification and classification in Sichuan province
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Table 2 Diversity analysis of major morphological characteristics of soybean germplasm resources
PER /MA SEPN:] ¥IE b2 5 2 E (%)
Traits Min. Max. Mean SD cv
H:E W (d) Growth period 85.00 128.00 105.88 12.39 11.70
4K (cm) Petiole length 6.78 30.63 18.02 482 26.76
K (cm)Leaf length 5.90 18.75 11.91 261 21.91
9% (cm)Leaf width 3.01 14.44 7.46 232 31.06
/NI (em?) Leaf area 16.02 181.40 64.82 32.06 49.46
SPAD{H SPAD value 33.87 57.53 4591 4.64 10.11
& (cm)Plant height . . . . .
P (cm) Plant heigh 12.00 109.33 43.94 19.48 4433
2241 (mm ) Stem diameter 2.74 15.52 8.67 237 27.32
A3 A8 Number of branches 2.00 9.67 5.41 1.28 23.59
LIRS 'od number per plant . . . R .
FREIEET Pod number per pl 20.00 601.67 122.30 68.43 55.95
VYA eed number per plant . . . . .
FRRIEL Seed number per pl 41.00 1086.33 212.11 122.22 57.62
EHRIE (g)100-seed weight 10.03 44.70 19.40 6.13 31.60
A 80 B 40 C 40 D 40
m§60 mgzo mém m'q‘éw
"2 & 2  : B2
5= g 5= =
§£§40 @%20 §g§20 5‘5520
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Fig.3 Distribution of major morphological characteristics in soybean germplasm resources
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Table 3 Correlation analysis of main morphological characteristics in soybean germplasm resources

FLBR
.. /Nt SPAD IO IR, oy PURCE
ATEW MR Kk L i i B Eviil JEEL HARIEL
[E2N . IR L= Number 100-
. Growth  Petiole Leaf Leaf Plant Stem Pod Seed number
Traits . . Leaf SPAD . . seed
period  length  length width height diameter number per plant .
area value branches weight
per plant
A H W 1.00
Growth period
AR 0.46**  1.00
Petiole length
K 0.51**%  0.71*%  1.00
Leaf length
I8 0.58%*%  0.68**  (0.88**  1.00
Leaf width
TR 0.52%%  0.70%*  0.93**  0.97**  1.00
Leaf area
SPAD1H —0.35%*  —0.17* -0.21** -0.22** -0.21** 1.00
SPAD value
/3= 0.55%*  0.55%*%  0.64**  0.66%*  0.65%* -0.39** 1.00
Plant height
E Vil 0.54%*%  0.51*%%  0.59%*  0.56%*  0.55*%* -0.20** 0.49** 1.00
Stem diameter
AT 0.21%%  0.20%%  0.22%*  0.17* 0.17*  -0.12 0.36%*  0.51%* 1.00
Number of
branches
FARRSERL 0.41%%  031*%%  035%%  0.30%*  0.30%* -0.25%* 0.43** 0.63** 0.66** 1.00
Pod number per
plant
FARRRT 0.37**  0.25%*%  0.29%*%  0.24%*%  0.24%% -0.21** 0.39%*% (.59%* 0.67**  0.97** 1.00
Seed number
per plant
BHRIE 0.25%*%  0.26%*  0.28**  0.37**  031** 0.08 0.17* 0.21%*  —0.21%*%  —(0.24** —0.28%%* 1.00

100-seed weight

#RIRTE 0.05 K LA B2, FRTE 0.01 ZKF-_EAH DG B3

* indicates significant correlation at 0.05 level, ** indicates significant correlation at 0.01 level
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F4 KEMRFREEHSFHEEKEERS ST

AFB0.71) K (0.75) (K (0.86) | 5
(0.86) /NI TAT R (0.85) #k 15 (0.79) (ZE4H (0.79) ,
TR IR KA MK % — E R M T iRl
20.00%, FEACFR T 5 K& B0 BAH B 7,
ALFE /B (-0.65) EARE JEH (-0.68) L B RE KL AL
(=0.73) FIE AL (0.67) 5 55 = F B3 1Y IR BTk %
H 8.57%, F BAL K T M4k F M X & & SPAD
1#(0.86) .

Table 4 Principal component analysis of major morphological characteristics in soybean germplasm resources

T4 Principal components

AR

Traits PCI PC2 PC3

FEEAH Eigenvalue 5.73 2.40 1.03
FiHk% (%) Contribution rate 47.72 20.00 8.57
BUH BTk A (%) Cumulative contribution rate 47.72 67.72 76.29
- FH B Growth period 0.71 0.07 -0.23
4K Petiole length 0.75 0.27 0.09
K Leaf length 0.86 0.32 0.08
5% Leaf width 0.86 0.40 0.04
/N TR Leaf area 0.85 0.39 0.05
SPAD{H SPAD value -0.36 0.12 0.86
¥ =i Plant height 0.79 0.06 -0.23
Z5 4 Stem diameter 0.79 -0.18 0.22
3K %0 Number of branches 0.49 -0.65 0.21
BAREJEEL Pod number per plant 0.66 -0.68 0.08
FAMKIZL Seed number per plant 0.61 -0.73 0.10
ki B 100-seed weight 0.22 0.67 0.22

2.5 AKEMBRARTERSEBEERBRL T
X192 43 DU 145 R 35 i 5 9% 5 Y 12 A4 e B
ARVEFT BRI M (1 4) , 25 5 8 B 192 ) K 52 b it
TR AT Ry A AN SERE A SR T BRI HIR dn
LSRN BUEEREA 17200 R SR BRI, 24 5 i
S, ARG M A AR L R SRR LR R £
A%, AR s EAE B IS A G N

BAF, SBIZEHEA 170 K 2R T %E U5 , SPAD {H %
fi6, MR, AR S IR G F P R
S SIS ALES 3% 5 4 AT 52 iy K& Rh
J IR, i i SE /N i TR R R = I, SPAD
{EFNZE M 5 o SRIVISHE AL AE 13 KOG Fh it B R
O\AM)  AEE I & 58 N A R
FEH R IERORN PR B &, EOR AR
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The number in the figure is the same as table 1, the same as below
E4 XEMRFEREREESH
Fig.4 Cluster map of soybean germplasm resources in Sichuan province
x5 BEISWMHI4NRBHRIIMER
Table 5 Morphological traits of four groups by cluster analysis
PRAR ZH¥E Group
Traits I 1l 11 v
4 F 1 (d) Growth period 104.82 114.47 113.00 128.00
4% (cm) Petiole length 17.82 19.88 19.03 18.59
4K (cm)Leaf length 11.74 13.59 11.44 13.68
9% (cm) Leaf width 7.35 8.58 6.66 9.10
/NHIEF (em?) Leaf area 63.15 81.40 59.24 82.38
SPAD {H SPAD value 46.12 43.53 48.32 45.50
#k1 (cm)Plant height 4222 60.30 38.17 73.67
ZEH1 (mm) Stem diameter 8.34 11.32 13.51 11.17
43 A8 Number of branches 5.22 6.87 8.00 9.33
FARRIEEL Pod number per plant 105.60 238.69 330.17 601.67
FRRRIEL Seed number per plant 181.14 422.65 648.67 1086.33
FRLEE (g)100-seed weight 19.83 16.58 11.27 10.20
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2.6 MBAEMBREERELERIE

R K 2 ol o VR A ) 2SR AE LA B 2 2
R EMREE b e L S N DS
IS VIS AR N s Ak N
TSR G IE, 3 7 3 A 2 o o 5 o 7
5 R, A E WTE 103~128 d Z 0], & A 1E
NEFEAES Z6). LG (ESA) B RKEG
(JEl SE) (&% iz # 1 (J&] SF) RR RS, BRRR JEHUR 3
WhREUR 2 fPRE e, 2 — R IR maaX
SRR, ATE B R R DIRR R E SRR G E
FporAc . A M (F SB)RRRY A0 HL, 20 4%(9.3) , F
K EE AN 10.2 g, 2 B A 2 B R E /N R SR

R, B SE B B R B L 43 ) 601.7
F111086.30, iZ 5% A K G B MR P SRR R
BAREMRBNE. DAY S (K S50), 1%
o/ NFFRL, B RLEE 11.3 g, R4 136.3, BRARRIZL
239.3 % B IR R BRI AA GIE, Ah A A, T
ER /MR AR EEMM B, FE/NED
(K 5D) , krhizy, FREE 10.9 g, S0 B0 GB350k
$0oh3.5) S HETICEE SR AN S /R R K & A
JRGEIR, TR AR NG R R EF RoE
A, RE (K 5G) &R R R () JREE, Ffpr
SRS, R E 21,1 g, SRR 1187, ki
$217.3,

A: LG ;B: ANAM;C: BEAMIE S D: [R/NETE: BIE KR F: 809, G R
A': Yingshan soybean; B: Bayuebao soybean; C: Maluyanma soybean; D: Xueyuan soybean; E: Black soybean; F: Green soybean; G: Soybean
E5 MREREMEREIER

Fig.5 Excellent soybean germplasm resources for agronomic traits

®6 MRAEMETEMRIERK

Table 6 Morphological traits of excellent soybean germplasm resources

b e sz 2% . AFEWW ki IECER PAREIERL LRV RS HRE (g)
Fe RESS FiEr (em)

Germplasm . Growth Seed Number of Pod number per  Seed number 100-seed
No. Sample ID Plant height . .

name period color branches plant per plant weight

66 2023515015 NG 60.0 113 # 7.0 83.0 141.0 44.7
3 2022515874 N 73.7 128 P 9.3 601.7 1086.3 10.2
12 2022512395 ThEEE kBT S 71.3 113 16 53 136.3 239.3 11.3
14 2022512399 FHFE/NET 32.0 103 " 3.5 225 61.5 10.9
180 2023517055 Bz kH 69.0 113 53 136.7 233.7 27.1
153 2020516082  L¢ZiK 46.3 103 2 47 79.3 155.3 29.5
185 2023517106 KE 31.7 103 PAGEN 6.7 118.7 217.3 21.1
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