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Screening and Identification of Summer Sowing Soybean Varieties
Southwest China

TAN Qian-jun, WU Yu-shan, LIU Wei-guo, YANG Feng, WU Xiao-ling, YANG Wen-yu
(College of Agriculture,Sichuan Agricultural University, Chengdu 611130, China)

Abstract ; Appropriate germplasm in Southwest China were selected from 136 summer soybean materials, by comprehensive a-
nalysis and evaluation on 12 agronomic and yield traits. The results showed that the coefficient of variation in phenotypic traits
was between 6.30% and 44. 07% , which illustrated that genetic diversity of morphological traits was relatively rich. Correla-
tion analysis showed that the seed weight per plant had significant positive correlated with effective branch number, nodes of
main stem, pods per plant, seeds per pod, vegetative period and growth period, and significant negative correlated with height
of the lowest branches. Multiple linear stepwise regression showed that pods number per plant, seed number per pod, 100-
seed weight and height of the lowest branch could explained 89. 9% of the variation of the dependent variables. Path analysis
indicated that seeds per pod displayed the highest positive direct effect, and the lowest branch height displayed negatively di-
rect effect and comprehensive effect. The comprehensive effect of 4 traits to yield was ranked in order of pods per plant >
seeds per pod > 100-seed weight > the lowest branch height. Principal component analysis showed that three independent
comprehensive components were extracted from 12 traits, which reflected 65. 08% information. According to composite score
calculated from principal component and index weight 136 soybean materials were clustered into four types. Eight soybean ma-
terials of class I, which had higher plant height and bottom pod height, lower lowest branch height, more nodes number, high-
er pods per plant and seeds per pod, smaller 100-seed weight, longer growth period, was suitable for breeding materials in
Southwest China.

Keywords: Summer soybean; Agronomic trait correlation analysis; Multiple linear stepwise regression; Path analysis; Princi-

pal component cluster analysis
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Table 1 List of the 136 soybean materials
e A EA @ Ah B G5 A HFx s A H
Code  Province Variety Code  Province Variety Code  Province Variety Code  Province Variety
1 IR o1 35 IR H£HE 35 69 syl T 256-1 103 TLIR W35
2 MR T 36 pu i ANHE 70 )il INET 104 L WE15
3 IR 12 37 i iRk 042 71 i AN 105 T W55
4 = HKRE 38 IR Bi65 72 pu)i b Azl 106 pu)i| b 1573 e
5 IR [t 39 i ey HERF 73 )i FEKE 107 pu)i i BH ¢ B &5
6 GifN AR 40 pa | THE 74 eyl INEEEL 108 Pl M 0324
7 AN AR X56 41 ] JUA # 75 fiias] fiiae] 109 puil fRIBHJLA R
8 IR Jo1s 42 HIN Rk X54 76 i KpE 110 pu i RPN
9 IR M3 054 43 | T T i BIRE 111 R Feik 11
10 pu i JLA # 44 pujil T F044-255 78 ER ¥ 112 pu )i 4% 2160
11 pigll Y 45 pai| AT 79 eyl o7 Hh 113 pai Tk 10 5
12 IR T2 46 i JUA # 80 pu)i T H# 114 pu)i| 4117
13 pu)i| [EY24~) 47 G/ 2T 81 )i TBIH T 115 A i 98-006
14 pa)i KEE 48 | B 12 82 i PRAE2 116 A HE8 5
15 % 5 49 Py 1| NTS1007 83 pu i NI 117 B33 B An4=1
16 IR 73 50 PUNl R4 0222 84 | INEE 118 Pl faTBH LA B
17 pu i JERENY 51 GV Tl RE 5 85 puji 5T 109 119 A BRS39S
18 I I 14 52 i TRk 369-1 86 )i W1 120 il % 84158
19 IR 79 53 Py iSRS 87 VLY LAIIRENS) 121 ] 82N10
20 pai K 54 g i F05-62 88 pANi) B BT 122 g F 1l 791
21 | TE S = 55 i (g 89 PN BIE 123 pu)i| pigiass
22 pu i E25 56 | g 90 AN} KEET 124 G 30 757
23 syl JLH #E 57 GiN FEE 13 91 i j# 0-46 125 syl KT S 5
24 i HHE3S 58 pui| R 021-1 92 - 5 92-1 126 A HES5SS
25 )| TRk 370 59 pui| TRk E 05-8 93 ity 3 96-2 127 LR 45
26 HA MA2B2 60 ES 9923 94 g 3 1206 128 3 e 24
27 )i i B 61 Py ZRE 95 it} e M32 129 ITFR “a12
28 )i HH 4 62 i TUHE 1 451 96 i HHE25 130 L e 529
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Code  Province Variety Code  Province Variety Code  Province Variety Code  Province Variety
29 Ll EE1) 63 5 B 97 HRIL o 131 T 5 16
30 | HET 64 Pl IKEE 98 WL 4 132 = H 864
31 )i INEE S 65 pg )il INETE 99 Wi w11 133 Pt JH 823
32 g 4117 66 i KEE 100 Wi Wi 1 134 P Tkl =
33 i ML 67 sl ()2 101 VLR HE15 135 )i WET
34 ;IR 9923 68 i ANAE 102 IR FEAk 8848 136 | RERE
L2 Fik
2 #ER5H5H
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HI . KRS RGAUE & BOEHIR 10 Bk, 2 B ES T H
AEUOT I R Bk (X)) IR ISR (X,) BRI
(X3) AR RE(X,) EZZTE(XS) bR IERL
(Xo) EIERE(X,) ARE(X,) ERAEKM
(Xo) AR (X, ) EF (X)) FARRRLE

(Y)o

1.3 RS
S SPSS 19. 0 & Excel 2003 #4443 M1 8034 .
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KN, Bt A MR AR R R, SRR R
oMK, R MIRAF R 2 M R A R
M2 A, R 12 MR AE AR 40 32 & 48
5, HAR 5 RBGE I 6.30% ~47.60% . 85 &
KT 30% (MR A IS 3% e AR 3 B sy A K04y
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Table 2 The basic parameters of 12 traits

LERN SN e/ ME FH{E 75 S W b2 5 R A
Agronomic traits Maximum Minimum Mean Variability SD CV/%
X, 136. 50 29. 00 65.34 107. 50 18. 56 28.41
X, 30. 48 5.17 15.92 25.32 4.89 30. 69
X5 37.00 1.67 10. 61 35.33 5.05 47. 60
Xs 33.67 9.33 17.47 24.33 3.62 20.74
X, 8.91 1. 67 5.79 7.24 1.93 33.33
Xe 116. 94 5.80 49.73 111. 14 20. 42 41. 05
X, 2.07 1.34 1. 64 0.73 0.12 7.61
X 32.55 8. 60 18.27 23.95 5.32 29. 15
Xy 70. 00 38.00 55.39 32.00 7.16 12.92
X 96. 00 61. 00 74.02 35.00 7.47 10. 09
Xu 145. 00 102. 00 126. 41 43.00 7.97 6.30
Y 29.23 1. 14 13.95 28.09 4.89 35.05

2.2

FESREMIKHE XS

FHRAE T A R R (3R 3) , FApRbEE 5 e 1K

OISR AR AR G, 5 A R B 2R R
BARRICHR B ISR B IR A R AR ) A
FAEASE, bk e IR e R O E G A S

FORLE G R SE R A R B R AR R R,
EEETRCE B OO, SR | R R B
PR IEARSE, Sk G B F A k. 7EB 20 11
APEARA A 29 XMtk 5t 3 e B IR AR G, A
16 X PR 2 fl 5 sl J 25 BT S



924 N 6 1l
®3 XERZHERZEHHEXSH
Table 3 Correlation matrix of soybean agronomic traits
X, X, X, X, X; X, X, X, X, Xy X, Y

X, 1

X, 0.544"* 1

X3 0.186*  0.474"* 1

Xy 0.252** 0.028 -0.275*" 1

Xs 0.532*" 0.328"" -0.235"" 0.509"* 1

Xe 0. 056 -0.117 -0.450*" 0.384"" 0.482"" 1

X; 0.077 -0. 086 -0.222** -0.049 0. 041 0.287** 1

X 0. 067 0.278** 0.444** -0.199* -0.214* -0.529** -0.280*" 1

Xy 0.222"* 0.326"* -0.246"" 0.196" 0.393"* 0.474** 0.100 -0.228"" 1

Xio -0.167 -0.305** —0.199 = 0.173* -0.011 0.033 -0.042 0. 004 -0.406" " 1

Xy 0. 043 0. 007 -0.407** 0.339** 0.342** 0.457** 0.050 -0.201" 0.517** 0.572** 1

Y 0.076 0. 046 -0.237** 0.250"* 0.329** 0.717°"* 0.280"* 0.125 0.372** 0.006 0.340" "
T, AR RIERARTE 0.05 F10. 01 K b2
*, " " Indicates significant at 0. 05 and 0. 01 probability level respectively.
2.3 FESRZERNSTEEZRSEITSHT B, PR, AR ] R 3 0 7 B VR . e
Xf P A R AT Zoe e e 0 01, 5 AR R Y B A2 G R R R B0 1, 36 H]
BRGEHIC 0 B AR 5, T8 s e i A E S eI A R R ™ Y E A

AR, R A I H A CEp [l 5 #E) R Y =
-21.787 +0.247 X, +0.689 X, +7.054 X, —0. 063
X, Hrh, F=289.46, fHCE%r=0.948, g &
R =0.899,

MIEE AT LA X 4 A [ 28 5 0] DU R
89. 9% MR A AR 5, Horp BARRIERK B ISR EIORN

SCHL S TT o /E\:

i I SUSOW AT , AT AR 4 > TR MR
Xt 7= i R RS HE SR Y O - BRI R > 3 kL

B> AR > ARG
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Table 4 Coefficient of the regression model

of yield and agronomic traits

BT A A T 4 T, 10 534 5 00 7 A o R R R
{’Eﬁﬁﬂ\jﬁ ( %‘:2 4) = Unstandardized coefficient ~ Standardized coefficient
~ ° Model
2.4 F%EE%'E#%E"JE?&%*& B Std. Error  Beta t Sig.
ARAE W25 58 B DL 1 4 A% = A R Variable  -21.787  2.132 ~10.221 0.000
SO ) PR SEA T I A 23 BT, AT LA 7R A 20 RN X, 0.247  0.008  1.032  29.841 0.000
W EEGE AR R MR RO AR, 4 Xq 0.689  0.032  0.750  21.785 0.000
K 7. 054, €k EGE SIEBENT e e
j(,jﬂ t%*i%ﬁﬂ%$*%§&foziﬂﬁﬁ X3 —-0.063 0.031 -0.065 -2.007 0.047
FHA TE. 388 52 S5 AP 43 A v A R 6 7 i (VR A
x5 FESRZERNBERHE
Table 5 Path coefficient of yield and agronomic traits
o GafEm GRS (GBI Il A N
3 . . -. ait
Comprehensive Path coefficient Indirect effect
Variable Total
effect ( Direct effect) X, X, X, Xq
X; -0.237 -0.063 - -0.1112 —1.56462 0. 305496 -1.37033
Xg 0.717 0.247 —0. 04525 - 2.022147 -0.3641 1. 612795
X, 0. 280 7.054 -0.01767 0. 070873 - -0. 19309 —-0. 13988
Xg 0. 125 0. 689 -0. 02801 -0. 13069 -1.97755 - -2.13626

1
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A3 A ERT, RRTTRRA O] R 136 2l 8
(1) 65.08% A5 5, HH3% 6 AT LUA H, 55 — E Wt
AT BOR A PEIRA B R e 224, U AR
— T B R ZE RO 7 B A, W LARR
R ZERFIRFT 5 2 JE Ry 2y 5 e B MR AT
PRIEH BESERIEL TR E AN R A B e, T B ™
HA LI AR e B 7 B R A R R AR A 7 A
JRPR T A0 A PR 5 B = 3R R R e A e )
PR TR A A KA AE T, TR 2 E
L1 PN R
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Table 6 Principal component value of agronomic

traits and main component load

PRI F 43 Principal component
Trait 1 2 3

X, 0.782 -0.107  0.075
X, 0.814 -0.304 -0.143
X, 0.256 -0.645 —0.432
X, 0.314 0.151  0.621
X 0. 665 0.253  0.455
X 0.197 0.729  0.383
X, -0.026 0.560 -0.158
Xg 0. 091 -0.758 -0.132
X, 0. 587 0.529  0.088
Xy -0.436 -0.263  0.776
X, 0.119 0.228  0.806
FHAE(E Eigenvalue 3.301 2,362 1.497
Fiilik#% Contribution rate 30. 008 21.469 13.606
ZFFHR Accumulative contribution 30. 008 51.477 65.083
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55 1 RIZE A BRI e, G g 3.6,
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Tested soybean materials

clustering distribution
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Table 7 Discription of different types in soybean

Z5

HH

Cl " N h Xl XZ X3 X4 XS X6 X7 Xx X‘J XIO Xll
uster umber
1 8 89.71 18.21 7.81 7.38 24.58 102. 84 1. 81 11. 41 66. 25 72.25 135.50
1 70 72.17 16.92 9.56 6. 64 19. 08 57.54 1. 64 16.77 58.70 72.99 128. 68
m 45 56.03 14.91 12.29 4.73 15. 15 37.36 1. 61 20. 96 50. 96 75.51 123. 47
v 13 37.30 7.17 9.12 2.89 11.50 15. 82 1. 80 14. 37 41. 67 74.33 113.00
3 EREER KT ONEBIPEAR Y S RBOE R, EA L 136 4>
Zale = W oAk S
HREMER BT AT AR ESRARK
MR EAEY &M E IR R, AT AR PARRIEB A0 AR S R BB NG, H AR IR ) A 7

ol BHIT B A 7 S A T SR B b T 2 TR R R TR U
KRR APEAR 32 N T 5 | i A 558 14 52 e 1R

BB PRI R SR 5 (R 2) , U AA
T o R DAL B80S TR R ) 7 A R Y 22 e, 7
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