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Research on the Relationship between Agronomic Traits and Yield of Soybean in
Relay Strip Intercropping

WU Yu-shan, GONG Wan-zhuo, TAN Qian-jun, CAI Feng, WANG Yan-ling, LU Wei-guo, WU Xiao-ling,
YANG Wen-yu
(College of Agronomy, Sichuan Agricultural University, Chengdu 611130, China)

Abstract; A field experiment was conducted on 133 soybean germplasms by growing under shade ( simulated the relay strip in-
gtercropping system) to analyze the relationship between agronomic traits and yield of 133 soybean germplasms. The results
showed that: the coefficient of variation in phenotypic traits was between 6.44% -52.49% and the average Shannon’ index
was 1. 929 3, which illustrated that the germplasms had a relatively rich morphological diversity. Correlation analysis showed
that the yield was significant positive correlated with number of nodes on main stem, effective branch number, pods per plant,
seeds per pod, branch seed weight, branch seed weight ratio, vegetative growth period and growth period. Multiple linear
stepwise regression showed that the yield was significant positive correlated with seven agronomic characters, ranking of posi-
tive effect factor as follows: seeds per pod > branch seed weight >100-seed weight > number of nodes on main stem > pods
per plant > vegetative growth period, negative effect factor was plant height. Path analysis showed that ranking of comprehen-
sive effect to yield as follow: branch seed weight > pods per plant > number of nodes on main stem > vegetative growth pe-
riod > seeds per pod > plant height >100-seed weight. According to the principal component score and the weight calcula-
tion of this composite score, 133 soybean varieties were clustered into four categories. The most suitable category for relay strip
intercropping expressed more effective branch, more pods per plant, more seeds per pod, more nodes on main stem, longer
vegetative growth period and growth period, moderate plant height, lower 100-seed weight, and higher bottom pod, Therefore
soybean varieties showing those traits can be selected in relay strip intercropping.

Keywords: Relay strip intercropping; Soybean; Multiple linear stepwise regression; Path analysis; Principal component anal-
ysis; Yield
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Table 1 Soybean varieties used in this experiment

% 2R P % 2 Fx He
Code Variety Origin Code Variety Origin
1 M 12 DU IR 35 HH3 5 LV N
2 iy ds) HRITL 36 A P ik
3 JTI2 HEERK 37 TRk E 042 Pyl A BT
4 2xa R 38 W6 M
5 711 LT Y N 39 H5 R b G R0
6 AR HPREEIL 40 THT )1 %
7 MR X56 MEAK 41 JLAE (A
;s LV SN 42 P4 X54 BV TN
9 HE 054 LR 43 M )i A B
10 JUH Py 1] [ 44 i F044-255 Py )1 e 7
11 R Bt S 45 A DU )1 s
12 ;o2 LTV TN 46 JLA#E WIP]1E:upsis
13 3] PN 47 ATT E PN
14 KIFI i A 5t 48 I LTV UN
15 s R K 49 NTS1007 TRRF
16 I3 fERIRK 50 R0 0222 I 7E
17 AT BT Pl E 5T 51 W FE T2 PRI
18 I 14 AR 52 Bk 369-1 il A st
19 I79 FERIRK 53 MATH wi A s
20 K [UPHIE= 54 i F05-62 Py )1 e 7
21 TS 5 I A 5 55 Egac) I A 5
22 HE2 5 I A B 56 B Wi A s
23 JUA & DU 4 A 57 Rk 13 EIR
24 HHE3 5 i 58 B 021-1 V)l Tg 5T
25 IRk E 370 )i A B 59 Tk 05-8 il A 3t
26 M A2B2 HAG [ 60 9923 HKE R
27 BiERE Y 61 KN AP T] E
28 M WIPIERNA 62 Tk 15 I A 5
29 EE P e 63 IR YT
30 MHEE P A BT 64 U\ NEEE LY IRE Wiy
31 N IIIFSEN 65 NEEE! I A 5
32 BIRG (PO 66 KAE I A 5
33 KM 15 Y IEe| 67 e e )i A B
34 9923(@) KM 68 VAVE =) i &
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Code Variety Origin Code Variety Origin
69 r 256-1 V)1 FE 3 103 BRHRF 1L
70 N NIFSPN 104 S 0 7 L =M
71 BN i A B 105 Tl TG P
72 e 5 i A 5T 106 M B a1 e
73 REKRE [ RER 107 & BA 4 e T2 g )i & B
74 N YIPIFN 108 WIIRTKE 15 LY
75 e i) 109 A BH L B 2 g i B
76 K Wi A s 110 EUNR EH
77 GWZ o1 e 111 ik 11 EPR
78 B35 H A 112 BUKY LR
79 BRET pu)i 113 E Vi) ITER
80 +H % LLPLIFIERAN 114 A bz 5 )i
81 BT PuJiE A 115 HARED Y
82 SRR T2 (YIRS 116 Jbmie Jent
83 N VYA 117 fRIFHLA % 1 Va1 B
84 N Py )1 E 118 KK VLS
85 5T 109 )il A B 119 i EEyNUNEA 717G
86 WA E-1 Ml E BT 120 ARGEcSia Fif
87 ;g PN 121 T syl
88 9L ) VLPE 122 g AA i
89 BI15 paN] 123 TR EN S 41 e 3
90 PNE:S paNiit 124 SR EH 7L
91 FIFTE pANi) 125 70324 o)t
92 ST it 126 FARGE Y NISA AN
93 SHHAEAABL it 127 PR 5 3 6 LI M
94 11 791 I 128 R )i A B
95 NA®E it 129 TR B R 2P L
96 HILWAAE I 130 SIRIRREE AN
97 HO 1Y I 131 SR Y &
98 FALKE i 132 BB VPN
99 FI& T FEiRAn 133 FERE VLI AL
100 HEHET 5 WL

101 T BH PR 8 WL

102 W LIAEAATT A

L2 gt pactilakie: S L S B f

I T 2013 45 6 ~ 11 H 78 P01 Al R 22 22
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247, 47K 2 m AT 0.5 m, 7T 0.2 m, BT 2 BE,
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IIRR(X,) BRI (X ) , B IR R (X ) , FRE
(X)), BORLE (X ), 0 BORLH 7 FE (X, X, =
Xy/ Y x 100%) , & Ff R (X ), 2R 50 28 K 3
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d VB E A L In S FAR X B, RO 5
B2 AN ARSE [0 T AR | 35 DL R B T 44
iz JH SPSS 19. 0 Az Excel 2003 4bFH

2 HBRESH

2.1 REHERHERESH
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AR B SRR R SRR, BRI AR S AR
BAE21.53% ~29.67% . R CHE BT it T o e 1
— BRI E YRR B - K ) 94 AR U, bk
BETE 100 ~ 120 em, J& TE 28 R & /DT 60 em 8
THRERAL; BR R 60 ~ 100 em [ J&§ T~ 4 al v 8
B, FESEM RN bR i R Bl 126. 58 em, fiz
JIMBE R 39. 33 em, FI{E R 75. 88 em, iREGIEFTAY
B RGHERFEEE W 128 d, Kb Ko 141 d,

ML ZAEERRE( K 2) G , SR M RN
14 AMPEAR 538245 22 FF P48 H0% A6 35 il 0. 985 0 ~
2.261 8, F-¥(H M1, 929 3 H B IR AE K A
ACH R TR A RO RO RO
G A N B AL SN 8 7 AR L A S L G R
5, IR 2. 000 0L |, WIS K & i Bl e R 1L 5
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Table 2 Variability analysis on agronomic traits of tested germplasm

EXVN WRAE W/ ME FHE ESIEEE bR RS REC Shannon $53L

Agronomic traits Maximum Minimum Mean Variability SD CV/% Shannon index
E IR Vegetative growth period/d 66 38 53 28 6.47 12. 19 2.0373
H: 38 4= K3 Reproductive growth period/d 99 54 76 45 8.68 11. 41 2.0394
HF ] Growth period/d 141 105 128 36 8.23 6.44 1. 7549
#k75 Plant heigh/cm 126. 58 39.33 75. 88 87.25 19.38 25.54 2.0381
JIKJE 1 Height of bottom pod/cm 34.92 7.00 12. 64 27.92 3.56 28.17 1. 9056
F 2595 %4 Nodes number on main stem 22.17 6.50 12.76 15.67 2.75 21.53 2.0169
A 80453830 Number of branch 8.83 0.67 4.75 8.17 1. 60 33.57 2.0061
HRRIERL Pods per plant 122.53 4.95 44.94 117.57 20.92 46. 56 2.0339
BEJERIENL Seeds per pod 2.33 1. 06 1. 69 1.27 0.15 8.85 1.9814
EHRLEE 100-seed weight/g 36. 50 8.90 18. 54 27. 60 5.50 29. 67 2.2618
F ki HE Yield per main stem/g 8.45 0.17 3.50 8.27 1.84 52.49 2.0127
A kiE Yield per branch/g 26.36 0.12 9.66 26.24 4.69 48.51 0. 9849
PRI Yield per plant/g 31. 69 0.87 13.16 30. 82 5.08 38.58 2.0352
SrAikiE HE Ratio of branch yield/ % 0.96 0.14 0.71 0.83 0.16 21.89 1.9018

2.2 FFESREMROEXESH
M SRR (R 3) B E(Y) 5
FEWE(X,) HRBTAEC(X,) RABRIER(XS) |
REJERLEL (X ) A0 Rk F (X ) L 40 Bk 5 7 L
(Xo) VEFERMI (X)) AFEW(X,) 2B EIE
M Horp SRR ISR OB B A A BEOR
Rk (5 H 5 R A A 5C R B0 B 0. 778,
0.932,0. 552,0. 377 , SRk KL 43 bR T K 43R A

O R R E IEA DG (r=0.775,r=0.393) , 15 A
e (NG o R {0 s S VA SR e R R
OISR BORL BB 22 1 dh b o 5 IR AR RN A AR
B 5 R ORE A AH ¢ R Ko il O 0.470 il
0. 474 5 IR A MR A 7 391 23501 5 BRR S J0R 480
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A UL IE 8 R AR R OR A IR Y
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Table 3 The correlation coefficient between agronomic traits of soybean in relay strip intercropping

X, X, X; X, Xs X X; Xy Xy X X Xi Y
X, 1
X, 0.430" " 1
X3 0.138 0. 111 1
Xy 0.049  -0.062 0.562"* 1
Xs -0.065  -0.099 0.509** 0.562" " 1
X -0.083 0.021 0.264"* 0.214*  0.289" " 1
X; 0.382** 0.288** -0.221* -0.147  -0.515** -0.312** 1
Xg 0.176*  0.104 0.424** 0.574" " 0.775** 0.306" " -0.020 1
Xy 0.216*  0.169 0. 136 0.428"* 0.393** 0.185* -0.046 0.635"" 1
Xio -0.161 0.095 0.293** 0.457** 0.540"* 0.403"* -0.277"" 0.532** 0.481" " 1
X -0.158  -0.2688* 0.121 0.043 0.133 0.0609 -0.244"* 0.036 -0.036 -0.161 1

X -0.229 " -0.130 0.409** 0.478** 0.533**

Y 0. 122 0.071 0.495** 0.552** 0.778**

0.290 " * -0.300 " *
0.311** 0.039

0.471** 0.284" " 0.598** 0.486"" 1

0.932** 0.377** 0.470"* 0.034 0.474* " 1

“and " * indicates significant at 0. 05 and 0. 01 probability level, respectively.

2.3 FESRZHERMS TL MRS ES

X fige Z MR B T Z2 on g A |l ), S
BRAS S 2 0 AR 1, DA 358 5 Ml 7 o i EE B R
P53 [ AT A

Y= —10.453 +0. 490X, +0. 174X, +0. 401X, +
0. 144X, + 4.402X, - 0.026X, + 0.053X,, ( F =
310.72,R =0.972,R> =0. 946) .

MHE AR 7 A 3 A8 5 0] DL R 94. 6% 1y
AR AR S Horp, BN B FHEY R - B IR 4K
(Xg) >Rk (X)) > BRE (X,) > EZE T
(X3) > HARFEE(X5) > HFRAERKMI(X,) , R0
KAtk (X)) o
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YRR IR Z o BEAHIX 3 ARG 7™ i 1 R0 o
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Table 4 Path coefficient of yield and agronomic traits

A5 b LEEEH HiEEH [B]#%4F H Indirect effect
Variable Comprehensive effect Direct effect X, X3 X; X¢ X; Xg X0 41t Total

X, 0.122 -0.026 - 0. 024 -0.009 -0.366 0.153 0. 086 0. 008 -0.103
X 0. 495 0.174 -0. 004 - 0.074 1.162 -0.089 0.208 -0.015 1. 335
Xs 0.778 0. 144 0. 002 0. 089 - 1.272  -0.207 0. 380 -0.015 1.520
X 0.311 4.402 0.002 0. 046 0. 042 - -0.125 0. 150 -0.021 0. 094
X, 0.039 0.401 -0.010 -0.039 -0.074 -1.371 - -0.010 0.015 —-1.489
Xg 0.932 0. 490 -0. 005 0.074 0.112 1.347 -0.008 - -0.028 1. 492
Xio 0.470 -0.053 0. 004 0.051 0.078 1.773  -0.111 0. 261 - 2.056
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Table 5 Eigenvictors of leading principal components

etk 43 Principal component
Trait 1 2 3
X, 0.145 0.831 -0.016
X, 0.127 0.584 -0.378
X, 0.659 0.087 0.272
X, 0.767 0.014 0.106
X; 0.816 -0.263  0.063
X 0.424 -0.349 -0.236
X; -0.258  0.721 -0.089
Xy 0.868 0.130 -0.071
Xy 0.655 0.169 -0.272
X0 0.602 -0.323 -0.429
Xy 0.125 -0.204  0.839
Xy, 0.679 -0.339  0.335
BRF{E Eigevictors (\;) 4.023  2.057 1.374
TiHk% Contribution rate/% 40.358 21.139 11.452

ZTERZE Cumulative contribution rate/% 40.358 61.497 72.949

2.6 REHSH
Wt R G R HER K 133 ARG AT

ST, th3e 6 W 133 A REIAP R 4 28, %
RIS AL T
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KRR, 5 SR 93. 2% , 45 MR 4L T i
K SRIVERIZER S i, W8 T DS REH
B BIR L TRk 369-1 HFEE 13\ A © R 256-1,
HARR BN IRIER w288 AR BB vk
SROMER SRR 2, AR EE /0N, 3 RSOk H A7)
BORIE 5 FUAOR A IR pRk Al TR AR
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Table 6 Clustering of soybean varieties

KR HH
- Y5 Varieties code
Group  Number
I 4 2,79, 105, 115
I 46 6,9,10,17,20,21,24,25,26,27,29,30,33,
34.,36,37,39,40,41,44 ,46,51,53,54,55,58,
64,65,67,70,71, 72,73 ,74,76,77,78 ,84,85,
86,87,109,110,117,118,119
I 76 3,4,5,7,8,11,12,13,14,15,16,18,19,22,
23,28,31,35,38,42,43,45,47,48,49,50,56,
59,60,61,63,66,75,80,81,82,83,88,89,90,
91,92,93,94,95,96,97,98,99,100,101,102,
103,104, 106, 107, 108, 111, 112, 113, 114,
116,120, 121, 122, 123, 124, 125, 126, 127,
128,129,130,131,132,133
v 7 1,32,52,57,62,68, 69

R FREXBAXEMBERZEKRTEHE

Table 7 The mean value of agronomic traits of different cluster soybean varieties

o R EEWH ARG e poapgene, VRE MRCHITE MEOREAIE BAEEY MR
. N PR , MR ERRA ‘ A
K $H Height of Nodes Effective 100-seed  Yield of Ratio of Growth Yield per
Plant height Pods per  Seeds per
Group Number bottom pod number on  branch weight branch branch yield period plant
/em plant pod
/em main stem  number /g /g % /d /g
| 4 61.06 10. 36 9.22 1.83 10. 40 1.51 15.44 1.07 0.27 117.00 4.02
I 46 69.78 12.57 11.56 4.04 31.47 1. 68 19.79 6.63 0.67 124. 18 9.95
| 76 82.01 12.71 13.89 5.45 55.15 1.71 17.88 12.17 0.77 131.31 15.87
I\ 7 80.52 14.00 15.50 6.33 110. 09 1.81 12.71 21.56 0.85 136.50 25.34

3 &SIt

ABIFTE A IR, PR S BRI 4 SR SO0 7 A £

BVERIBR (2 4) o SCHTESMA 2 1 e
19 R T AT B 2 14 BRSO A SR R 45 2R —
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