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Screening of Soybean Germplasm Resources Based on Terminal Raceme Length
and Its Relationship with Yield Traits
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WANG Ying

(Plant Science College, Jilin University , Changchun 130062, China)

Abstract: In order to clarify the variation and impact of terminal raceme length on the yield in soybean germplasm resources,
in this study, 292 soybean accessions with terminal raceme were used as materials to screen excellent germplasm resources of
long raceme. Terminal raceme length, the pods number, effective pods, ratio of effective pods and total pods, 100-seed
weight, seed number of terminal raceme, and seed number, seed weight and 100-seed weight per plant were investigated
based on 109 accessions. The results of phenotypic analysis showed that long, middle, and short terminal raceme lines
accounted for 1.37% , 35.62% and 63.01% of the total test materials, respectively. Researched traits had a large range of
variation, indicated that these traits had a wide range of genetic variation except seed weight per plant and the effective pod
ratio of the terminal raceme. Correlation analysis showed that there were significant positive correlation between terminal
raceme length and yield traits. The principal component analysis identified four principal components that contributed to the
yield per plant, and the cumulative contribution rate was 87.32% . Among them, the length of the terminal raceme, pods
number of terminal raceme and per plant, seeds number per plant, as the first principal component, contributed 42. 78% of
the variance of the variance. In summary, the length of the terminal raceme of soybean had an important effect on the yield of
soybean varieties with terminal raceme. These research results will provide some useful information for soybean high yield
breeding.
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Table 1 The terminal raceme length of 292 soybean varieties ( lines) (em)

5 AR T2k JF5 AR Tk JF5 () T AL

Serial PP Serial FRE Serial R
mber Variety (line) TRL mber Variety (line) TRL mber Variety (line) TRI
1 Tl 226 1.25 14 C09-1 1.89 27 AR 9107-1-1 2.20
2 91RD-52 1.37 15 N 8839-16 1.95 28 03-5002 2.20
3 92216-16 1.50 16 35065 1.99 29 /KL 2.20
4 99-4041 1.56 17 2.02 30 11.90-3 2.21
5 03 5] 17 1.56 18 TL3Z 9266-8 2.04 31 f.914 2.22
6 85164-92-2 1.63 19 07-5123 2.06 32 9114431 2.23
7 JuL91-12 1.70 20 HREl -1 2. 06 33 HET5 2.25
8 K- 8421-1 1.77 21 2531164 2.10 34 974107 2.26
9 90208-114 1.78 22 JL3Z 9245-8 2.12 35 NEF 85104-11 2.30
10 J1.8727-1 1. 80 23 88166-37 2. 14 36 85164-32-2 2.30
11 K- 8515-8 1.83 24 R -1 2.16 37 IREk BT 2.31
12 99-5060 1. 88 25 07-5142 2.17 38 96-1621 2.32
13 984032 1. 89 26 N3E91123-19 2.18 39 ) 2.33
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Py TiEAE e TiEAE e B Ak

Sjrial AR FE K SZial ) Pk s;al ) R
ber Variety (line) TRL Cber Variety (line) TRL iber Variety (line) TRL
40 90208-53 2.34 84 F58 7607 3.37 128 4k 8316-760 1.77
41 994018 2.35 85 IABE 90136-1 3.43 129 sE1E 1.77
42 KA s 2.36 86 03-5037 3.48 130 07-5156 1.77
43 07-5138 2.38 87 07-5089 3.52 131 JLA% 29 1.80
44 T4 2 2.38 88 K- 8626-5-5 3.57 132 915 1.80
45 2523097 2.39 89 INBE 94-1337 3.63 133 35 982726 1.80
46 074115 2.40 90 07-5154 3.67 134 BEZH 15 1. 80
47 | 8421-12-1-8 2.53 91 VG 3.74 135 K % 73-1 1.80
48 JL3E 92319 2.55 92 HE3 e 3.76 136 DLO4-6189 1.80
49 /A NE9035B-1-3 2.56 93 HHE 1S 3.80 137 88448-105 1.80
50 2526385 2.57 94 HH4 3.83 138 8347-26 1.83
51 97-5169 Joki 2.58 95 K B-9641 3. 86 139 2 9809-2-1 1.87
52 I\ 884-1 2.58 96 Y56 3.98 140 EH22 9384-12 1.87
53 01-6134 2.59 97 8113 4.03 141 Liu /B 5 1.87
54 034035 2.59 98 1L 86042 4.07 142 05-QY-5 1.87
55 K- 8402-3 2. 60 99 K 102 4.24 143 48 9827-10 1.90
56 99-5122 2.60 100 i 90426 4.33 144 05QY-18 1.90
57 733 2.60 101 HE 2 -2 4.34 145 K55 934 1.93
58 85164 2.63 102 984009 4. 64 146 A 20 1.97
59 i 93-2188 2.69 103 98-5077 4.64 147 2% 00-1036 1.97
60 99-5120 2.74 104 #5] 291 5.13 148 IAFE 90202-70 2.00
61 T4k 8706438 2.74 105 92211-10 5.16 149 984032 2.00
62 KA 10 & 2.76 106 994249 5.81 150 09ZQ11 2.00
63 i 13 2.77 107 EHH 80 10. 57 151 07-5235 2.00
64 8915323 2.78 108 i 90-397 11.25 152 05QY-17 2.03
65 00-6007 2.82 109 BN 11. 86 153 02-5140 2.03
66 89103-34 2.83 110 02-6095 0.95 154 2496799 2.03
67 e 54 2.87 111 Hi 13 1.10 155 27 02-336 2.07
68 03-5038 2.90 112 Fr i 7588 1.27 156 7\ 8969-6 2.13
69 994293 3.01 113 HE 91 1.30 157 95413 2.13
70 K 103 3.07 114 HE 72 1.30 158 9221525 2.13
71 7130 3.09 115 B 1.33 159 05Y-2 2.13
72 7\ 89RD-109 3.16 116 HE TS 1.35 160 05-QY-8 2.13
73 e 24 3.19 117 YS04-5006 1.40 161 ik 9246 2.17
74 K116 3.20 118 DL04-4097 1.50 162 BE10 % 2.17
75 06 -5 1 3.23 119 DN05-32316 1. 60 163 7} B922 2.20
76 2348024 3.26 120 DL97-5170 1. 60 164 /A 9209-8 2.20
77 07-5012 3.27 121 2530799 1. 60 165 07-5157 2.20
78 89DF4 3.27 122 HE 74 1.73 166 YS03-3081 2.23
79 L3¢ 9193-12 3.28 123 508 1.73 167 05-Q-12 2.23
80 88169 3.29 124 YS02-6001 1.73 168 05-Q-11 2.23
81 88138-145 3.29 125 99-5067 1.73 169 04-5023 2.25
82 034068 3.32 126 2542456 1.73 170 w21 2.27
83 K: B9641 3.34 127 27 98-336 1.77 171 & 47 2.27
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gkl
Fre R (E) TiAE A= R (E) TiAAE ha=2 SR TAEAE
Serial PR Serial PR Serial KB

umber Variety (line) TRL umber Variety (line) TRL umber Variety (line) TRL
172 #fe 48 2.27 213 K 16 2.80 254 05-QY-9 3.43
173 91203-100 2.27 214 BE16 2.80 255 Hardin 3.47
174 B 11 2.30 215 ok E 201 2.80 256 i# 93-1982 3.50
175 88118-11 2.30 216 98-226 2.80 257 o 49 3.50
176 07-5178 2.30 217 88134-6-2 2.80 258 806-1 3.50
177 e 19 2.33 218 07-7079 2.80 259 02-5105 3.50
178 AR 1168 2.33 219 1057 2.83 260 072Q12 3.65
179 K- B96-5 2.37 220 #1973 2.83 261 90117-12 3.83
180 435 0269 2.37 221 # 06139 2.83 262 984076 3.87
181 08-Y489 2.45 222 HE 47 2.83 263 k18 3.93
182 fi2 = 2.47 223 D32151 2.83 264 04-7008 4.00
183 HAk1E 2.47 224 05011 2.87 265 % 89-836 4.03
184 sk 14 2.50 225 499718 2.90 266 WO01155 4.03
185 &F52 2.50 226 YS03-3035 2.90 267 HE 86 4.13
186 A 01-1215 2.50 227 #4518 2.93 268 Bk S 4.20
187 726 2.50 228 05-QY-7 2.93 269 A 51 4.20
188 94RD6-5 2.50 229 09ZQ3 3.00 270 A 47 4.27
189 90201-16 2.50 230 05-QY-9 3.03 271 HH 94 4.30
190 07-5233 2.50 231 35 93-1 3.07 272 07YS-5198 4.30
191 E N 2.53 232 728CY56 3.07 273 KL 1466 4.53
192 05QY-3 2.53 233 8502 3.07 274 w 88-1 4.67
193 04-6189 2.55 234 w19 3.10 275 Ty 05-15 4.80
194 =3 2.57 235 gk 11 3.10 276 BfsE 4.93
195 B3 2.57 236 W 46 3.10 277 ¥ 27 4.95
196 & 48 2.60 237 bk 40 3.17 278 FHnHE 5.00
197 05Q9 2.60 238 04-312 3.17 279 R s 2 5.17
198 A 2.67 239 T4 85513322 3.20 280 W 48 5.17
199 e 18 2.67 240 07YS-5178 3.20 281 FEZE 8414 5.37
200 DL044097 2.67 241 07-7038 3.20 282 95-3060 5.40
201 76224-14 2.67 242 B 995187 3.23 283 e — 882460 5.67
202 05J2920102 2.67 243 Y56 3.23 284 #EH 105 5.73
203 2530799 2.67 244 084437 3.23 285 05Y4 5.77
204 07-5292 2.70 245 Hk 9246 3.27 286 88134-6-6 5.93
205 451 2.73 246 JL 8704-2-1 3.27 287 i 37 6.20
206 T 86432 2.73 247 MR 1B 3.27 288 WHET 11 6.23
207 DL04-6284 2.73 248 27143 3.30 289 09ZQ10 6.25
208 D88-99 2.73 249 K712 3.33 290 H 54 8.00
209 09702 2.75 250 HE43 3.33 291 07-5283 8.10
210 07-7033 2.75 251 AR 3.40 292 Bl 14 15. 00
211 8604-121 2.77 252 INBE97132-1 3.40
212 03-5029 2.77 253 BES S 3.40

FF5 1~ 109 BYALFR(FR) T 2017 4EFiH; P9 110 ~292 f9shFH (5R) T 2018 4

The varieties (lines) of 1-109 were planted in 2017 ; The varieties (lines) of 110-292 were planted in 2018 ; TRL: Terminal raceme length.



53 o AR LT DU AR I BE Y R R 5

PRI I B H S MR Y O R 5T 683

22 MERFFEYREERFEEROERE
S
2.2.1 EFZERH HIAAATFEKE >10 cm,3 ~10 cm,
<3 em YRR 2017 AEFPAE Y 109 1347 BR 45 52 >
PERESF (R) K o e 7 3 Fhs i,
FH 2R 2 AT, R TUAE AR Ty i LU 3] | it s MR 1
5 RN <4.00% ) LIAE, Hoe AR i 22 7 i
FERR , NREBI MK R TR A AR TP K BE > T AR 7
BB > T AL P b E > TAE AR P 45 965k > T A 4
JP A RLEE JER > BRI > MRk A ORI E > T A 4
JFE R, U ]k SR AEAE A T e A R
AR S R A /N R T AR T i LB, R 3.93% ,
WA B T AR A6 7 IS R e, i — 2 ar T &
WL AEAT 79 Iy S R TUE LT A A KRR

100% , U BHT0UA: 48 5 198 2 0 R4, A F T kR
B M HA G e e A A A e R T
S T RE Y R A e ) S T Ay A R, AR SR
AR K B SOE SR I EL

2.2.2 RREKERFERSH XT3 BRI T
HEACP A S B A e MR AT S b, 4

R, A AR 0 S4B 3 R KA >
> FITA R , B AR ToU A= A6 7 il S8 A ) T i
FYFR R o 38 2k o3 B T A= A6 Ty B RO Y L
(B A BRTH AR A8 A i 1 7 B8 o B ok 57 2 (E
) 12, 46% 5 X T K el A e 28 AT =, AR
AE Y R P Y (E o SRR B (B Y 13.27% |
13.90% M1 11. 48% , 3 FhAUAYTH AL T A RLEE
R F bk E R E, H2ERE/NEK2),

R2 109 BRERM(R)MELFRKERFEERORES T

Table 2 Phenotypic statistical analysis of terminal raceme length and yield traits in soybean

LERIN K SEIE + bR RRME e/ ME R FY
Trait TRL/cm Mean + SD Max. Min. CV/%
T A: 46 P K- B TRL Sk Total 3.02 1. 64 11. 86 1.25 54.15
>10 11.23 £0.65 a 11.86 10. 57 5.75
3~10 3.74+0.65 b 5.81 3.01 17. 40
<3 2.25+0.39 ¢ 2.90 1.25 17.18
A= 6745 3580 PNTR Jfk Total 8.35+2.35 15. 50 3.33 28.12
>10 13.06 £3.54 a 15.50 9.00 27.09
3~10 9.78 +2.18 b 15.00 6.25 22.28
<3 7.35+1.65 ¢ 11.25 3.33 22.50
A #6730 45 9E40 EPNTR B4k Total 8.22 +2.31 15.50 3.33 28. 07
>10 13.06 £3.54 a 15.50 9.00 27.09
3~10 9.58 £2.09 b 15.00 6.25 21.85
<3 7.24 +1.64 ¢ 10.75 3.33 22.70
A 677 13 L 4] RETR Jk Total 0.98 +0. 04 1.00 0.76 3.93
>10 1.00 £0.00 a 1. 00 1. 00 0. 00
3~10 0.98 £0.03 a 1.00 0. 86 3.27
<3 0.99 £0.04 a 1.00 0.76 4.34
Th A 76 FF ki SNTR JAA Total 20.22 +6. 46 39. 60 6. 67 31.94
>10 27.44 +6.89 a 31.50 19. 50 25.07
3~10 24.53 £6.91 a 39. 60 11.80 28.15

<3 17.50 £4.37 b 28.25 6. 67 25.00
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gR2
LGN Iy KE R £ bRk R ME fe/ME AL F Y
Traits TRL/cm Mean = SD Max. Min. CV/%
Wi 4E) 7R SWTR JA Total 4.27 +1.36 8.93 1.38 31.83
>10 6.18 £0.50 a 6.76 5.88 8.12
3~10 5.16+1.39 a 8.93 2.83 27.02
<3 3.69+0.97 b 5.71 1.38 26. 34
TAE A6 Y BRI HSWTR Sk Total 21.30 +3.04 34. 67 12. 61 14.27
>10 24.06 £9.19 a 34. 67 18.75 38.20
3~10 21.32%2.60 a 26. 16 14.28 12.20
<3 21.17+2.88 a 26.97 12.61 13.59
HLpRAr TE SWPP JA Total 34.28 +8.32 64. 09 10. 64 3.30
>10 46.59 +8.85 a 46.30 37.90 18.98
3~10 37.13+9.60 b 64.09 51.00 25.85
<3 32.15+6.52 b 50.33 18. 01 20.27
PR TR HSWPP B4k Total 21.36 £3. 10 34. 68 12. 61 14. 50
>10 24.07 £9.19 a 34. 68 18.53 38.17
3~10 21.3322.76 a 26. 67 14.21 12. 96
<3 21.26+2.89 a 28.45 12.61 13. 61
HRRRIEL SNPP JAAK Total 161. 57 £36. 74 300. 00 51.00 22.74
>10 210. 94 £83.86 a 300. 00 133. 50 39.75
3~10 174.50 £39.22 b 245.75 10. 64 22.47
<3 152.16 £28.69 b 225. 00 102. 33 18. 85

RE/NE FHRFR P<0.05 KFERBE. TR,

Different lowercase indicates there is significant difference at P<0. 05 level. TRL: Terminal raceme length; PNTR: Pod number of terminal raceme;

EPNTR: Effective pod number of terminal raceme; RETR: The ratio of effective pods number and total pods number of terminal raceme; SNTR: Seed

number of terminal raceme; SWTR: Seed weight of terminal raceme; HSWTR: 100-seed weight of terminal raceme; SWPP: Seed weight per plant;

HSWPP:100-seed weight per plant; SNPP: Seed number per plant. The same below.
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Table 3 Correlation analysis between terminal raceme length and agronomic traits in soybean
WiAAEy T ey TUERE DAy TiddE Db DERF - iRV .
(EXN " ey e e . . } BARRRLEL . iSRS AR
. K G AAEEE RSEILE) Rk JFRE HRE . HARE X
Trait SNPP SWPP
TRL PNTR ¥ EPNTR RETR SNTR SWTR HSWTR HSWPP
TOUAEIEF-KCEE TRL 1
TR 45550 PNTR 0.586* * 1
T AT A S8 EPNTR 0.504% % 0.990* *
THAEAET 2 L3 RETR 0.016  —0.094 0.044
THAEFEFPRIE SNTR 0.461°*  0.900** 0.906**  0.004 1
WA TE ki SWTR 0.528** 0.823"* 0.88**  0.001 0.890 " * 1
TAERERY Eoki# HSWTR 0.198* -0.113  -0.114 0.007 -0.195*  0.257** 1
BARRRIEL SNPP 0.377**  0.443**  0.421** -0.185 0.380"* 0.279** -0.208 " 1
BARKE ki EE HSWPP 0.192* -0.118 -0.117 0.023 -0.211* 0.235" 0.987"* -0.209" 1
PARRRIE SWPP 0.434** 0.330** 0.309** -0.156 0.219° 0.397** 0.394** 0.800"* 0.405** 1
S Ay RIFIRAE P<0.05 KA P<0.01 /K2R BE . T,
* and * " indicates there is significant difference at P<<0.05 and P<0. 01 level. The same below.
x4 TEEEMERD TN
Table 4 Principal component analysis on different indicators
Fnisr 1 Fnisr 1l Fnisr I Fisr NV
- Main factor [ Main factor [ Main factor Il Main factor [V
Ei=L7n
Test indicat N . ¥ . " 2y . = N o
o mndieator Y HL K 14 1 K % 1 R % Y R HK
Component  Coefficient ~ Component  Coefficient ~ Component  Coefficient =~ Component  Coefficient
Tii A= 67K ) TRL 0. 689 0. 162 0.272 0. 148 0.123 0. 129 -0.052 -0.018
To A FE 45 38 PNTR 0. 961 0.222 -0.121 -0.048 -0.032 -0.051 -0.098 -0.048
TiLE AP A RS SE 8 EPNTR 0. 969 0.229 -0.122 -0.051 -0.027 -0.039 0.035 0.077
T A 46 B3 e 1) RETR 0.023 0. 048 0. 003 -0.020 0. 032 0. 082 0. 967 0.903
T 46 ki 4 SNTR 0.931 0.219 -0.210 -0.094 -0.036 -0.056 0. 029 0.072
TP R EE SWTR 0. 908 0.218 0.238 0.113 -0.069 -0.041 0. 027 0. 055
T A= 46 5 ki HSWTR -0.001 0.010 0. 990 0. 456 -0.075 0. 034 0. 007 -0.022
= PH -0.172 -0.041 -0.050 0. 061 0. 892 0. 789 0.118 0.153
BRI SNPP 0. 469 0. 090 -0.175 -0.010 0. 582 0.473 -0.354 -0.272
BARE T R B HSWPP -0.012 0. 008 0. 988 0. 456 -0.067 0. 041 0. 020 -0.010
. 42.783 64.714 76. 409 87.319
Cumulative contribution rate/%
JrE Tk
42.783 21.931 11. 695 10.910

Variance contribution rate/%
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