=] — Iy m .
5 KX 2 Fl % Soybean Science 2019,38(3) ;337 -343
o] http://ddkx. haasep. cn DOI:10. 11861/j. issn. 1000-9841.2019. 03. 0337

ExRX I EEREEENZTERPET
REE L, RIAGE  rE TRE IS EANE T OB, B EE

(L VTP g RR 2B ARV T, LG 75 B 330200 2. AL BREBE IR ERFFEIT , 110 RIL 430062 ; 3. Z?ik*ﬁélili’lkﬁ/l\#ﬂ“ﬁ&
F5Hput, LT 100026 5 4. VLPHA W) 0BG I7 Ay BRI 255 IR 550l TP W0 3325175 5. YL V45 B A i T 2 Al vhots , VIV
& 330005)

B BN SERR R R LR A A AL S HET, 0T T 2004 - 2017 AF [ 5SRO A 14 A
SRR B AR U . P54 2R s - [ R R £ RS i MR I AL 28 R -0 B R R R RN 5. 9% ~
33.49% , 1AL S ZR KR R IR PR R B A A A0 S0, TR 75 R b o S 32 4K A3 5 1 it 15 728 S R BB/
WEA AR RZ B , B B A X LA BRI B8 e | LR e BIMIRAR AT T BTk R o ek W, SRS AR T AR
B i BRI AR 2 i BRI SR A e i R AR R BRSS9 e R IR o ARG B e B e
5 PR RO ORI T ARREEIE T AR RIS AR IE A O, 15 500 g bR vfESE RO B 2 ARG, S
RYERARCHEAR B2 . A G EIER G R KA R L 22208 A ROERE TR B 3 R C . R, SR R
LA T I, R EE AR DR A A 2 A 4 T B AR %, PR3 80 R R A A 3 B 0 e R, AT E 75 414
7 D B B A R A

SRSREAA : B BT AR R R AR 7 o 5 T TR

Evolution of Important Agronomic Traits of Vegetable Spring Soybean Varieties
Attending National Regional Test

ZHAO Chao-sen' , ZHAO Xian-wei', YANG Zhong-lu*, HE Yan-qin®, WANG Rui-zhen', CAO Xiao-xin*, WAN
i, GUO Bing-fu'

(1. Institute of Crop Science, Jiangxi Academy of Agricultural Sciences, Nanchang 330200, China; 2. Oil Crops Research Institute, Chinese Academy of
Agricultural Sciences, Wuhan 430062, China; 3. National Agricultural Technology Extension Center, Agriculture Ministry, Beijing 100026, China; 4. Li-
ufang Agricultural Technical Service Station, Hukou 332517, China; 5. Agricultural Product Quality and Safety Testing Center of Nanchang, Nanchang
330005, China)

Abstract: In order to guide the breeding and promotion of high yield and high quality new varieties of vegetable spring soy-
bean, the variety test data of vegetable spring soybeans from 2004 to 2017 in the national region were analyzed, and the evolu-
tion rules of 14 important agronomic traits of vegetable spring soybean varieties were studied. The results showed that there
were abundant genetic variations in the traits of the national trial vegetable spring soybean varieties, with the variation coeffi-
cient between 5. 9% and 33.49%. With the progress of the year, the plant type, fresh pod yield, taste and pod trait of vege-
table spring soybean were improved gradually. The principal component analysis showed that fresh pod number and growth,
fresh pod yield, plant type, pod rate, taste quality and pod type factor were the most important factors influencing the variation
of vegetable spring soybean. The results showed that fresh pod yield was positively correlated with the effective branches per
plant, 100 fresh seeds weight, fresh pod weight per plant and standard pod length, and negatively correlated with 500 g stand-
ard pod number, but not significantly correlated with other traits. The grade A taste quality rate was negatively correlated with
fresh pod harvested days, plant height, nodes on main stem and effective branches per plant. Therefore, in the selection and
breeding of vegetable spring soybean varieties, attention should be paid to the combination of parents with many branches,
long and full seed pods and the selection of offspring, so as to coordinate the improvement of pod type, plant type and growth
trait, and thus to select new varieties of high yield and high quality vegetable spring soybean.

Keywords: Vegetable spring soybean; Agronomic trait; Yield; Quality; Evolution
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Table 1 The varieties of vegetable spring soybean group in national regional test from 2004 to 2017

ARy Year 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 ; |
otal
ZAR A No. of varieties 11 11 4 7 9 10 11 9 6 9 8 7 7 7 116

R S APEL No. of released varieties 1 1 1 1 1

3 0 1 0 0 0 0 1 11

2.2 MRHEEER

MNFE 2 AT L, PR BRSO S R AU OR,
ik 33.49% , -3 20. 8 4~ , AF1iF 13. 6 ~69. 4 4~ Hik
B A GLITBCR R AR RO, B AR R R
B H 31.94% 26. 62% .25.79% ; i 500g 45 1fE
JERL 2R R | bR £ S ) AR AR
Z¥H 10% ~ 20% , 4y B K 16.15% , 13.32% .

12.85% \12. 84% ; fif 3 7= 5 R REL ARMETEH |
ZRIERE FRIE R ETER A ME RS S B 1Y 15t
175 BB, S B 9.13% [ 7.26% . 7.2% .
6.71% 6.39% .5.9% , ¥ <10% , DL F5rH7 M,
FE R XGRS Rl 14 AN F B AR 2 IR A7 7

SR
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R2 2004 -2017 FERRXHEAEXREHREERKBETS

Table 2 The variation of the agronomic traits of vegetable spring soybean varieties in national regional test from 2004 to 2017

PR He/ME FORMH F-H{H brifE 2 A S R

Trait Minimum Maximum Mean Standard deviation Coefficient of variation/%
K KL FPHD/d 75.0 103.0 84.9 6.16 7.26
Pk PH/ cm 25.2 85.7 40.2 10. 69 26. 62
FZEYH NOMS 7.5 14.5 9.5 1.27 13.32
YA SR %L EBPP 0.8 3.1 2.1 0.53 25.79
YRR AU 3R EFPPP 13.6 69. 4 20.8 6.96 33.49
LRI FER MSPR/ % 55.0 80.5 68. 4 4.60 6.71
bk JER FPWPP/ g 28.7 54.4 42.4 5.45 12. 84
@57 i FPY/ (kg-hm~?) 8458. 5 13654. 5 11315. 6 68. 80 9.13
500 g pRifEFEEL SPN 147.0 400. 0 192.5 31.09 16.15
PR R JE 36 K SPL/em 4.1 6.1 5.2 0.34 6.39
FRifE A IEFE S SPW/ em 1.0 1.5 1.3 0.08 5.90
T KT FSW/ g 35.6 84.7 69.9 8.98 12. 85
FRifEIEZ SPR/ % 53.9 82.4 69.3 4.99 7.20
A 95 R GATQR/ % 11.8 88.9 55.8 17.83 31.94

FPHD : Fresh pod harvested days; PH:Plant height; NOMS:Nodes on main stem; EBPP;Effective branches per plant; EFPPP . Effective fresh pods
per plant; MSPR: Multiple seed pod rate; FPWPP:Fresh pod weight per plant; FPY :Fresh pod yield; SPN:500 g standard pod number; SPL:Standard
pod length; SPW . Standard pod width; FSW 100 fresh seeds weight; SPR:Standard pod rate; GATQR ;Grade A taste quality rate. The same below.

2.3 FEREHERHTUNESHT

2004 - 2017 4F: 14 4F[a], 20 B R XA ) i 2
BR G A IY F BR LR AR B R Atk 25 5 1
S (R 3) . RF KREL2013 4EH/N, FHE N
80.1d,2010 4E & K, F¥E N 94 d, HWEMHET
13.9 d, 22 54 S 35 ; Bl AF BE (0 388 318, R R AU
N R I 2 AL 0 B B K AE, SR 5 R T I 2 i
AMEE SUNE RN, SR R R Bk
51,2006 Ff /N, S {E R 34.9 em, 2009 4F 5Kk,
SEYE R 49.2 em, IEAZE T 14.3 em, 2 5% T4
03 5 WA AT B R T, bR e /N BIR THIE SR R R
BIRTHRE, B/ IR TR, SR b R PR AR A
e FZEEL, 2005 /0N, T 2009 4R i K OF
BIE 5518 8.7 1 10. 6 A, 2= S b b 35 Bl 45 4F
(B E, 25 B R LR 5 T PR A, R
PRAT R 53 A%k, 2005 AFSF-2 28 1.6 4,11 2016 4FF-
Bk 2.6 A, 22 5l 2 ; B 4R B2 i b g, bk A
RO RBURAR T B3R ¥ MR R EE IERL,
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Table 3 Changes of main agronomic traits of vegetable spring soybean varieties in national regional test from 2004 to 2017

S | R SERIIR RS T &

G R o

G

Year

PN
FPHD/d

M
PH/cm

FENH
NOMS

AR

EBPP

BRI ERL
EFPPP

LR
MSPR/ %

PRIfESEHL
SPN

Min.

Max.

Mean

Min.

Max.

Mean

Min.

Max.  Mean

Min.

Max.  Mean

Min. Max.

Mean  Min.

Max.

Mean

Min.

Max.

Mean

2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017

79.0
76.0
84.0
81.0
84.0
83.0
83.0
75.0
76.0
75.0
76.0
79.0
80.0
78.0

98.0
88.0
91.0
90.0

100. 0

99.0

103.0

86.0
85.0
86.0
85.0
88.0
89.0
89.0

82.5 cd
80.8 d
88.3 b
87.1 be
89.8 ab
90. 8 ab
94.0a
81.3d
80.7d
80.1d
81.94d
83.4 cd
82.6 cd
82.9 cd

25.2
27.8
32.1
25.2
25.3
32.4
33.6
35.4
21.9
30.3
28.8
26.4
33.3
30.6

68.3
46.5
38.7
48.7
66. 1
85.7
81.7
44.0
40.9
50. 1
43.9
51.6
57.1
55.3

35.1be 7.8

36.2bc 8.0
349¢ 8.4
39.4 abe 7.5
45.1 abe 7.7
49.2a 8.9
8.6

9.1

47.4 ab
40.2 abe
35.2be 8.2
38.8 abc 7.8
35.6bc 8.3
8.9

8.7

37.8 abe
42.2 abc
39.3 abe 8.6

14.2
9.6

9.2 abe
8.7¢c
8.9¢
9.6 abc
9.7 abe
14.0 10.6 a
14.5 10.5 ab
10.7 9.6 abe
9.8 9.0c
11.0 9.4 abc
9.7 9.0 be
11.7 9.9 abe
10.9 9.3 ahc

11.4 9.7 abe

L.5
0.9
2.0
1.0
2.0
0.8
1.2

1.6
0.9
2.2
1.6
2.0
1.4

2.8
1.9
2.5
2.8
2.5

1.8 bed 13.6

.6d 13.8
2.2abe 21.0
2.1 abed 23.4
2.3 abc 24.3
3.1
3.0

3.0

1.9 bed 14.9

2.0 bed 15.8
2.1 abed 16.7
2.7
2.6
3.0
2.9

3.0

1.9 bed 15.7

1.7¢d 16.4

2.5a 16.3

2.3ab 14.9

2.6a 17.3

3.0 2.5a  18.4

39.
19.
22
31
69.
26.
25.
25.
24.
24.
22
20.
21.
23.

5 1
4 1

2 21.7¢
1 256h
4 36.5a

9 1
7 1
9 1
2 1
11
8 1
0 1
21

3 2l.4c¢

9.6¢c 57.8

6.1c 62.3
66. 1
65.2
62.8
9.2¢ 611
63.3
60.9
63.9
63.3
65.1
62.5

55.0

9.1c¢
9.6 ¢
8.4c
9.7¢
8.9¢
83c¢
8.4c
59.2

79.2
70. 4
71.5
76.6
72.3
79.6
80.5
71.9
70.8
79.1
75.4
71.5
73.5
72.4

68.3 ab
66.8 ab
68.0 ab
70.3 ab
68.2 ab
70.4 ab
70.2 ab
65.8 b
67.4 ab
7.5 a
70.5 ab
67.5 ab
66.6 ab
65.4b

194
181
188
187
182
170
173
162
156
173
147
148
163
167

400
207
207
288
288
280
222
195
214
234
183
189
187
191

220.2 a
194.7 ab
196.3 ab
214.7 a
219.9 a
197.3 ab
192.6 ab
174.9 b
177.2 b
192.2 ab
169.3 b
173.6 b
171.6 b
181.1b

RIF/NG 7427 P <0.05 AKF-2% 5

Different lowercase indicates significant difference at P <0. 05 level.

Fo Tl

The same below.

F4 2004 -2017 FERRKIAHREXRETERBRERNELELR
Table 4 Changes of yield and quality traits of vegetable spring soybean varieties in national regional test from 2004 to 2017

- B3 At BT A s AR WECREEK R
) FPY/(kg+hm %) FPWPP/g FSW/g SPR/% GATQR/% SPL/cm SPW/em
o Min. Max. Mean Min. Max.  Mean  Min. Max.  Mean  Min. Max. Mean Min. Max. Mean Min. Max. ~ Mean  Min. Max. Mean
2004 9013.5 10326.0 9802.5e 28.7 41.8 35.5ef 356 70.2 62.4fy 656 78.1 69.5bed 23.1 78.6 S6.4a 4.1 5.0 50f L0 L5 L27¢
2005 8458.5 11784.0 99%46.5e 3.0 41.7 34.8f 60.3 70.7 66.0efg 61.8 77.8 69.7hbed 23.5 82.4 55.9a 4.9 5.4 S.lef 1.3 15 1.34ahe
2006 11160.0 12256.5 11688.0bed 38.9 42.0 40.5¢cd 65.9 70.1 67.7defg 66.0 72.9 69.7bed 53.8 60.0 58.5a 5.0 52 S52cdef 1.3 1.3 1.30abe
2007 10977.0 13654.5 12165.0ab  39.2 48.4 43.3be 45.9 69.9 61.7g  66.8 78.2 725ab 16.6 6l.1 42.8a 49 53 S.lef 1.2 1.3 L27¢
2008 10356.0 11878.5 11131.5¢d 351 43.0 38.9de 47.5 742 64.6efg 63.3 76.5 67.7hed 15.8 842 55.5a 4.5 5.8 5.1def 1.2 1.4 1.30ahe
2009 9999.0 12346.5 11076.0d  36.5 49.1 42.7bed 41.8 77.0 65.7efg 66.3 75.9 70.7bed 15.8 84.2 53.7a 4.9 57 S53abedef 1.1 1.4 1.28 he
2010 10395.0 12894.0 11661.0bed 33.7 51.0 43.0be 50.9 77.5 68.5defg 60.0 74.7 67.1bed 26.3 84.2 55.5a 4.8 57 S5.2bedef 1.1 1.4 1.27c
2011 10620.0 13140.0 11598.0 bed  40.5 52.0 46.0ab 70.3 84.4 77.5abc 53.9 69.0 62.8e 389 889 63.0a 5.1 6.1 55abc 1.3 14 137a
2012 10686.0 12046.5 11467.5bed 39.0 49.0 44.4ab 67.0 81.7 75.6abed 60.0 75.5 66.3de 47.1 70.6 55.9a 5.0 6.0 55ab L3 1.4 L35abe
2013 10683.0 12780.0 11685.0bed 37.4 45.4 41.8cd 50.5 79.7 70.4cdef 71.7 824 76.5a 118 76.5 48.4a 50 59 Sdabede 1.2 1.4 1.29abe
2014 11145.0 12490.5 11929.5abc 45.4 54.4 48.0a 72.0 84.7 787ab 614 755 68.5bed 27.8 88.9 SL4a 50 58 Sdabed 1.3 1.4 L36ab
2015 11034.0 12264.0 11697.0 bed 42.4 52.2 46.3ab 67.6 81.5 74.3abed 64.1 71.2 68.4bed 50.0 75.0 6l.4a 49 56 S52bedef 1.3 1.4 1.34abe
2016 12165.0 13161.0 12648.0 a 43.2 48.8 46.5ab 72.6 83.6 80.2a  68.2 749 T1.8bc 444 722 61.9a 5.2 5.8 S.6a 1.3 1.4 137a
2017 10672.5 11973.0 11431.5bed 43.8 52.3 48.2a 68.8 77.1 7L9bed 66.2 72.8 68.9bed 42.2 76.5 63.9a 4.9 58 S52bedef 1.2 1.4 1.30abe
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Table 5 Eigenvalue and eigenvector of selected principal component

AR F 4> Principle factor
Trait Pri P2 Pr3 Pr4 Pr5 Pr6
SR KH FPHD 0. 609 0. 412 -0.243 -0.393 0. 004 -0.269
Fkis PH 0. 687 0. 396 -0.490 -0. 091 0.114 0.183
FZETTH NOMS 0.751 0. 425 -0.351 -0.128 0.043 -0.024
AR RS S EBPP -0.044 0. 444 0.782 -0.234 0. 037 -0.041
BARRAG B 3EEL EFPPP 0. 659 0.178 0. 363 -0.281 0. 209 0.353
LRI IR MSPR 0. 604 0.121 -0. 040 0. 566 -0.062 -0.163
bk S E FPWPP 0. 005 0.915 0.110 0.133 -0.075 0.012
#EYETE e FPY -0.157 0. 826 0. 254 0.194 0.018 -0. 145
500 g FRifEIERL SPN 0. 852 -0.296 0.227 -0. 140 0.114 0. 098
PR ki JE3E K SPL -0. 560 0. 480 -0.366 0. 149 0. 037 0. 357
PR —RIIEIE 55 SPW -0.836 0. 067 0.017 -0.095 -0.053 0.283
TR FSW -0.847 0. 330 -0.053 0. 083 0. 059 -0.073
FREFEZ SPR 0. 454 -0.113 0. 169 0.731 0. 334 0. 098
A 1% GATQR -0.674 -0.030 -0. 150 -0.183 0. 640 -0.213
HEAEARAE Eigenvalue 5.35 2.72 1.49 1.31 0. 61 0.56
TiHk Contribution rate/% 38.22 19. 40 10. 60 9.38 4.36 3.99
38.22 57.62 68.22 77. 60 81.97 85.96

Accumulative contribution rate/%
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M 6 AT, SR RECS R 2R AR
AU IER R IER 500 g AR E RN 2 IE A
X, HRARREEETE W IE A OG, 5 EORfE R A
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TR A R SR 2R IEER 500 g bR ifEIEAR
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K, HEREEE A G B bRiE R YEIE I B
FRMSC, 5 SO B A Oe . 2R
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L BURRAT AU SR B I o | AR B S R
IEAE  BRRRA BB SRS 2R IE3R 500 g brifE g
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BETAMK, 5 EREEE A 91 BCR bR ok

YETEW B F A, 500 g bR SRS bR LR
A TEAHOG , T -5 ™ i R A 2 1K
ESNELS 7' I R T N B S T
FAK o ARESER G FORLEEE A 9% LURGR bRk
IR TN IE UM R 3 A, B 3 B bR oA
OB EORLEE T PR G SE T ARE TRLIEIE K
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MR o ARIE e e R 5 R v TR e e A
IEARR . PLE TR, 6 3 R B A 0 R
KRBT PRiE ORISR IR R, T ERR
i S Y 0, T R e R SR R MR
i CEZETR R IR 2R R 500 g i
SR BRUESEAR G A 9 H BRI R, AT R
fief A RO ) 11 R 225

RO6 2004 -2017 FEFXRKIXHERAEATHRHBXXR

Table 6 The correlation of the traits of vegetable spring soybean varieties in national regional test from 2004 to 2017

Trait FPHD PH NOMS EBPP EFPPP MSPR SPN SPR FPY FSW GATQR  FPWPP SPL
PH 0.655"* 1
NOMS ~ 0.688"* 0.879" " 1
EBPP  0.059  -0.185* -0.060 1
EFPPP 0.435** 0.410" " 0.439"" 0.296" " 1
MSPR  0.296* * 0.354" " 0.404"* -0.090 0.251"* 1
SPN 0.363"* 0.404* " 0.448"* 0.078 0.625"* 0.391*" 1
SPR -0.075 0.197*  0.166  -0.100 0.196*  0.517"* 0.380" " 1
FPY 0. 180 0.045 0. 081 0.431** 0.077 0.064  -0.362"* 0.026 1
FSW  -0.389" " -0.412" * -0.460 " * 0.122  -0.509 " * -0.412" " -0.857 " * -0.347"* 0.387" " 1
GATOQR -0.279** -0.366" * -0.410* * -0.012 ~ -0.394* * -0.452"* -0.507 * * -0.314* * 0.025 0.570"* 1
FPWPP  0.211"  0.294"* 0.377** 0.460" " 0.122 0.136  -0.266" * -0.017 0.733** 0.276* * -0.098 1
SPL -0.161  -0.008 -0.175 -0.034  -0.351"*-0.162  -0.626"* -0.264** 0.345** 0.580** 0.367"* 0.383** 1
SPW  -0.434** -0.493* * -0.596* * 0.088  -0.415** -0.514" * -0.694* * -0.408 * * 0. 148 0.689 "% 0.484"* 0.004 0.515* "

TR A ERIRTE P <0.01 A1 P <0. 05 K FHICHER B

** and * indicate extremely significant and significant correlation at P <0. 01 and P <0. 05 level, repectively.

3 \.q_ \/b\

PR A 5 4% A 57 8 R, A AR % A T )
Ko TFRSE MR LR IS K S0 A 7 ) Rk
1o SEPEDR AR 7 i vy, 7 e A 2 IR TR AT T
D ARG 5 SRR 2t | B bR e B e A% 2 S R BUIR R,

-l

LR A AR K A B WA A% 78 7 R AU,
BEPER/N A s ST e T e
JER A R L NI U AR I £
TR FERK  FE I  TETE s AL AR 5 R AL 8L
WA ARBFIE R SR X K SR A
A 2R 5.90% ~ 33.49% , ihi B [ 4 X ik e



33 U AR A [ R X A 7R R FE SR MR 343

BRE ML E R o FE, RS AR i
Iz, R SR O F A 5 i L AR R 8% T,
it B K T R Y s AR SR AR AR TR T, SRR
RSB A G IR R = R R R Y st
L8 S FRBK 3k S i 7 KRR AR ARt 2% o Jo
AIPEAR , SBAL R 98 1K 5500 g brfE el 2257
B R ORLEE | PR G S 1Y a5 AL AR S b AR I S
KORFREFN SRR A 77 7 04 1 R A% 0 RV ) LR
K BEIE i R R AR EIER | B R JER AR
TR T T, 3 i 5 | SR S A
ARODIBALAS S /IN 2 R BHEE K o

fif 37 R — N B R AR IR, 2 e
P AR A 25 6 2R PR, B 42 5 i i £ 5 K R I A
Hwaias . sl SR s gerE
LTSN S S R T SR A R R I Y Rk
BN Y T NS A Y T L N
R, JE G AT R B MR TR 2
s JoT R AR PR - ff R R B PR S Y e 2
SO PR o AHOC T AT AR S S AR A
ROEC B R BRI R TSR | LR B S A
FAEAHE, 5 500 g pnifE A 3 6ORE OC T R
T ORE MR 35250 B0 SRR AT AR RS R I A
KAEAWE, W& TR KO F RS, 5
PRAT BBk R B PRLPR S A o R E
R FHRATE] TR el B, 2 F T 6 587 5 (1)
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