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Abstract: In order to guide the breeding and promotion of new spring soybean varieties with high yield and high quality, the
data of 12 years’ variety test of spring soybean group in the Yangtze river basin from 2006 to 2017 were analyzed, and the ge-
netic change and correlation of the important agronomic characters, yield and quality trait of the cultivars through the analysis
of variance and the correlation analysis were studied. The results showed that 16 out of 90 varieties tested in 12 years had pas-
sed the test and applied for national review. The genetic variation of quality traits was the least, the genetic variation of impor-
tant agronomic traits was the largest, while the genetic variation of yield and its related traits was the middle. As the annual
increment, testing varieties of growing days, plant height, height of the lowest pod, nodes on main stem, effective pods per
plant and seed numbers per plant showed a general trend of slow decline. Seed weight, yield, and 100-seed weight showed a
general trend of slow increase. Effective branches per plant, crude protein content, crude fat content, total protein and fat
content change trend was not obvious. The correlation analysis showed that the yield was positively correlated with seed weight
and 100-seed weight, and negatively correlated with growth days and crude protein content. Therefore, during the breeding of
new spring soybean varieties in the Yangtze river basin, growth days and crude protein content should be shortened to increase
the yield.
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Table 1 The varieties of spring soybean group in Yangtze river basin participated in the national
soybean regional test from 2006 to 2017
A0y LIRS He I e il AR
Year No. of varieties Origin No. of the released varieties
2006 8 WG 1T LI 2 T 2 e 2 1
2007 11 WIES 1 TLPE 17055 2 U1 2 WL 2 e 3 2
2008 10 YLPE LTHR 1P 2 9T 3 L 3 1
2009 10 YLPG 1 LR 1 WL 1 e 2 ik 2.1 3 1
2010 11 WIE 1 BIAE 2 TR 2 W 2 )] 4 3
2011 8 VL3R LI 1 RV 3 L 3 1
2012 7 PR/ N1 0 N U T A 0 U e [ AN 1D 2
2013 3 YLV 1 WL 1 0
2014 3 WL 1 W 2 0
2015 5 Wi 2 bdE 3 0
2016 7 PUNIL T TESR 1 AT 1 L 4 2
2017 7 TEPS 1T 1BIAE 2.1 3 3
41t Sum 90 WAL 1TV 5 HIRE 6 LI 11 HAVT 20 P01 21 L 26 16
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Table 2 The genetic variation of spring soybean group in Yangtze river basin participated in the national

soybean regional test from 2006 to 2017

PR Trait K Max  F/ME Min 3 Mean 285 %) Coefficient of variation/%
HH KEL Growth days/d 130 86 103. 4 8.49
74 Yield/ (kg+hm %) 3039 1368 2509. 5 11.43
& Plant height/cm 82.3 34.5 55.9 18.70
JIESE T & Height of the lowst pod/cm 22.2 8.5 13.7 17.77
F2ZE95%1 Nodes on main stem 15.1 2.2 11.7 14. 50
PARRA R KB Effective branches per plant 3.8 0.9 2.4 25.08
FARRA RLTEBL Effective pods per plant 36.9 18.8 26.7 15.20
BARRKIEL Seed numbers per plant 77.0 28.7 56.2 17.70
Pk Seed weight/g 15.5 7.4 11.3 13.27
EORLEE 100-seed weight/g 27.2 15.6 21.4 12.12
HLE & & Crude protein content/ % 49.92 38. 82 44. 04 5.10
FIE T & & Crude fat content/% 22.99 17. 18 19.76 7.04
5 5815 5 & & Total protein and fat content/% 67. 81 60. 56 63. 80 2.56
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Table 3 Changes of main agronomic traits of the participating varieties of spring soybean group

in the Yangtze river basin from 2006 to 2017

EN- PN B JiE e 2T AR R R
Growth days/d Plant height/cm Bottom pods height/cm Main stem nodes Effective branches per plant

A0y

Ye: e X R L X Lo HR X R L X R
Compared with Compared with Compared with Compared with Compared with
Mean Mean Mean Mean Mean

controls controls controls controls controls
2006 108.1 abc 3.4 57.9 abe 3.0 14. 8 ab 1.9 12.4 abe 0.2 2.5 ab -0.6
2007 104.4 bede  -1.1 51.0 be -2.2 12.7 ab 0.3 11.9 abc -1.1 2.5 ab -0.6
2008 109.7 ab 4.7 65.7 a -1.8 14.7 ab 1.0 12.9 a 0.2 2.4 ab -0.8
2009 106.2 bed 4.2 59.3 ab -1.3 15.2 a 0.8 10. 6 be -1.2 2.7a -0.7
2010 114.3 a 4.5 58.2 ab 2.7 14.5 ab 1.3 11.7 abe 0.1 2.5 ab 0.1
2011 94.3f 2.3 45.8 ¢ -4.0 12.0 b 0.1 10.4 ¢ -1.1 1.8b -0.9
2012 100. 1 def 4.1 60. 2 ab 4.9 14.2 ab 1.4 12.6 ab 0.0 2.3 ab -0.5
2013 95.7f -2.3 55.5 abe -0.8 13.0 ab -0.3 11. 8 abe -0.6 2.3 ab -0.3
2014 101.7 cdef 1.7 58.9 ab -0.4 13.3 ab 0.3 12. 3 abc -0.8 2.8a 0.0
2015 97.8 ef 1.0 52.2 be -1.6 13.4 ab 0.3 11.5 abe -0.8 2.3 ab 0.1
2016  95.6f 2.7 50.0 be -1.3 12.3 ab 0.7 10. 7 be -0.4 2.5 ab -0.3
2017 95.7f 0.3 53.1 be -4.5 12.7 ab 0.9 11. 6 abc -1.0 2.3 ab -0.4

P2y
102.0 2.1 55.7 -0.6 13.6 0.7 11.7 -0.5 2.4 -0.4

Mean

A FRFER P <0.05 KELRBE, T,

Different lowercase indicates significant difference at P <0. 05 level. The same below.
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Table 4 Changes of yield and related traits of varieties participating in the spring soybean group
in the Yangtze river basin from 2006 to 2017
fig HUBRAT L FARRRLEL 2Ry S A R
Yield/ (kg-hm %) Effective pods per plant Seed numbers per plant Seed weight per plant/g 100-seed weight/g
Efy
Ye: [Ea it Lt R Lt X L X AR Lt R
Compared with Compared with Compared with Compared with Compared with
Mean Mean Mean Mean Mean

controls controls controls controls controls
2006 2219.8 ¢ -2.4 25.0 abe -3.3 56.5 abed -8.6 10.2 ¢ -0.7 19.4 b 1.3
2007 2290.9 ¢ 76. 1 27.1 abe -3.8 59.2 abe -12.8 10.5 be -1.4 19.6 b 0.9
2008 2581.7 ab 47.9 29.8 a 2.8 65.5 a 2.3 12.7 a 1.2 20.3 b 1.3
2009 2720.9 a 175.4 28.8 ab 0.2 61.0 ab -3.9 12.1 ab 0.2 21.3 ab 1.7
2010 2280.7 ¢ 20.3 26.0 abc 0.7 50. 8 bed -2.3 10.1 ¢ 1.6 21.2 ab 1.8
2011 2382.0 be -71.2 23.4 ¢ -2.2 47.4 d -4.6 10.4 ¢ 0.2 23.5 a 3.4
2012 2609. 4 ab -87.6 27.8 abc -1.4 58.5 abed -3.4 11.7 abe 0.1 22.0 ab 2.1
2013  2553.5 ab -64.0 26. 1 abc -2.9 54.5 abed -8.4 11.5 abe 0.3 22.0 ab 3.3
2014  2702.0 a 102.5 28.4 abe 0.2 56.7 abed -3.4 12.5 a 1.2 23.6 a 3.6
2015 2584.2 ab 54.0 23.8 be 0.3 48.1 cd -0.2 11.3 abe 0.6 23.5 a 2.2
2016 2792.8 a 251.6 27.3 abc 2.5 58. 1 abed 2.0 12.3 a 1.9 22.0 ab 3.0
2017 2739.9 a -31.3 25.3 abe -2.6 51.8 bed -7.0 11. 2 abe -0.3 22.5 ab 2.5
2538.1 39.3 26.5 -0.8 55.7 -4.2 11.4 0.4 21.7 2.3

Mean

2.5 ikmMRREN

25 LT 2006 — 2017 A R R XA V3 3
BRGHSK SR &R, BEE RS &F
Bk 44.2% , 6 RERR R 167 A 4, Ho
2011 AEE PR B i, S48k 46. 12% | Tfif 2009 4F B
RMEAR, PNy 42.24% AERERIZER B E. A
AR Y R 10T o DA 2006 4 % 2009 4F Y
A TG 22 ETE, % 2011 455 LRSI,
AR R, M S &, F 88
19.67% , LLXTRRAIL 1. 59 A4~H 43 . 2009 4F R
i, ¥R 20, 7% 1 2017 47 B R B AR, SF- 34
fH 18.49% , 4% Ji ] 22 St ' 3% . MR WG & &=,
2006 4F- % 2010 42 “ T+ - [ - F+ - FE7 IR A
b, 2 2011 45 F R 2B K 8 5 2812 71,2015 4
TFE 57 1 v B I T B 2R 2017 AR B, BdAk |
ALREHA . H O SRR A &, R
63.87% , LLXT RS 0. 58 /N F 43 o5, o 2011 4F B
T B, F34 K 64.93% T 2009 4F FE F R,
SEIME N 62.94% AF R 22 F AN B Rl AR
(A3 E , 26 1103 5 A 10 6 7 8 2006 4 % 2007 4 FH

P ETE A R FE 2 2010 AR A%, #HOOT 46 B =

2011 4 L SR8 R [ 2 2017 AR B,

AFAELATIE, AT, E S XK LR K

A Pf R R i ORLIE D R RS R

SR R AR i AR A A T

2.6 ERRIEXKIRBEAETE.MRMERER
ZHRHX &

F 6 s T R KR VLR R R ™ i dh
SRS EEARZIRIRIACE R . ML BT R,
FEEE I BRORE | R AR R IR ARG, TS
A KRB R TR ¢, SRR RO i O
S5 PRI S AR SRR PR R LR I
S IEAR SN 2, 30 5 PR e R e R
TR AR A R B R S R D R S
SSEMNTE S ik S ViR Uil IRENER YA - 4 S PO
N 7 5 A A 2 AR OG, T 20501 45 bR A Ry
R BARRAT BT FRORE R R 7 R
TUARSC s ML B0 20 ol S b ey RS L 22
TIROER AR A 3, 10 ) 5 A2 1 R B pRoks
FAARSCEN 35 0 LRI & B 15 SRt 4 i 2%



46

N

B 1]

TEAHOG, 5 P oRE E S 3 A O s ML 17 5 0 )
ST R B R R SRR B BB Bk A S
B ol HEIEAH DCAER B2, T30 5 IR v
FEERCE A S R RS B O B
EA RS IRIE SRS R B IEASC, Sk
fe JESE R BE | 2R BUE A OGEAN B3, Wk S

F£5 2006 -2017 FERRIXKIIRFERE

BARRA RO AR . BRSO BRORE RO
TAHSE, 5B AR B 3. DL Bk
iR Py 7S A S N A P kP TR N PN &

RO 1 oy

SRR T

AL @R ER

A AT B DR T R R

Table 5 The change of quality traits of the varieties tested in spring soybean group in Yangtze river basin from 2006 to 2017

5 R i

/uxljlﬁlé

ML F & i Crude protein content/% ML & Crude fat content/ %
Total protein and fat content/%
ARGy
It [Eapiict Iyt
Year g0l BAME B BME BRE T B/ME RRE FH
Compared Compared Compared
Min Max Mean Min Max Mean Min Max Mean
with controls with controls with controls

2006 42.04  48.19  44.57 ab -0.56 17.18  21.57 19.54 abc 1.51 62.24  66.02 64.10 a 0. 06
2007 40.50 48.24  44.05 ab -0.63 18.95 22.39 20.65a 4.29 62.89 67.46 64.70 a 0.89
2008 41.05 48.45 43.69 ab -1.51 17.38  21.91 19.91 abe 6.30 62.60 65.83 63.61 a 0.82
2009 38.82 46.65 42.24b -3.01 18.81 22.50 20.70 a 5.94 61.32  67.11 62.94 a -0.24
2010 41.13  47.31 43.54 ab 0. 86 18.28  21.13 19.43 abc -1.47 60.56 66.46 62.97 a 0.13
2011 43.78 49.92 46.12 a 4.96 17.79  20.53 18.81 be -5.05 62.81  67.81 64.93 a 1. 85
2012 42.22  48.11  44.66 ab 1.02 17.36 22.58 19.49 abc -3.94 62.28 66.00 64.16 a -0.53
2013  43.34  45.78  44.79 ab 2. 64 18.54  20.43 19.17 abc -6.26 63.77 64.33 63.97 a -0.19
2014 43.81 46.38 45.40 a 5.26 17.39  20.26 19.20 abc -9.56 63.77 65.95 64.60 a 0.37
2015 41.21  45.29  43.40 ab 0.09 19.25 22.94 20.46 ab 2. 66 61.62 66.65 63.86 a 0.92
2016 42.69 44.07 43.38 ab 3.51 19.28  22.99 20.18 abc -2.93 62.29 66.85 63.57 a 1.39
2017  41.77  46.19  44.50 ab 7.46 17.71 19.93 18.49 ¢ -10.55 61.38  64.75 62.99 a 1.47
Py 41.86 47.05 44.20 1.67 18.16  21.60 19.67 -1.59 62.29 66.27 63.87 0.58

®6 SEMmMTE.RRSEZRZHEREBEXE

Table 6 Correlation between yield, quality and main agronomic traits of the tested varieties

PER i s HLEE 1957 7 LR HE BTG R A
Trait Yield Crude protein content  Crude fat content  Total protein and fat content
HH KB Growth days -0.274" " -0. 066 0.073 —-0.028
= Plant height -0. 155 0.019 0.016 0. 040
JEE 3K & Height of the lowst pod -0.171 0. 086 -0.041 0. 084
F2595%4 Nodes on main stem -0.137 0.033 -0.034 0.016
PR R K 8T Effective branches per plant -0.048 -0.346" " 0.207 -0.300" "
ARRAT RLTEHL Effective pods per plant 0. 050 -0.276"* 0.112 —0.284"*
BARRKIEL Seed numbers per plant 0. 104 -0.369** 0.236* -0.307**
PR Seed weight 0.488 " " -0.168 0.033 -0.203
E R 100-seed weight 0.271** 0.385" " -0.252" 0.315" "
ML i & Crude protein content -0.246" 1. 000 -0.691"" 0.787 " *
FLIE T & £ Crude fat content 0. 168 -0.691"" 1. 000 —-0.098
& A 505 7 5 £ Total protein and fat content -0.195 0.787 " " -0.098 1. 000

SR A BIFIRTE P <0.01 1 P <0. 05 7K A MR A

** and *

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