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Grey Correlation Degree Analysis of High Yield and High Quality Breeding of
Soybean in Relay Strip Intercropping

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

Abstract; Relationship between agronomic traits and yield, protein content and fat content is beneficial to screening high yield
and quality soybean cultivars in relay strip intercropping. A field experiment was conducted on sixty-eight soybean germplasms
by growing under shade (simulated the relay strip intercropping system) , grey relational analysis were used to analyze the re-
lationship between agronomic characteristics and yield, protein and fat contents of sixty-eight soybean germplasms. Variability
analysis demonstated that the potential to increase yield, protein content and fat content was limited with the variation coeffi-
cient was less than 5% , respectively. There were six agronomic traits which the variation coefficient was greater than 10% in
the rest of the eight agronomic traits. Especially the variation coefficient of the bottom of the pod, branch number and pod
number per plant of high fat varieties was greater than 30%. The potential to increase soybean yield, protein content and fat
content through the choice of agronomic traits was larger. Associated order of high yield varieties, high-protein varieties high-
fat varieties and agronomic traits was as follows: Growth period > plant height > branches > bottom pod height > pod number
> grain weight > nodes on main stem; Growth period > nodes on main stem > plant height > bottom pod height > branches
> grain weight > pods per plant; Growth period > bottom pod height > grain weight > plant height > nodes on main stem
> branches > pods per plant. Correlation analysis showed that the yield of high yield varieties was significant positive correla-
ted with protein content and significant negative correlation with fat content. There is no significant correlation between yield of
high protein content varieties and protein content. And also there is no significant correlation between yield of high fat content
varieties and fat content. These results suggest that soybean germplasms with long maturity groups can improve yield, protein
content and fat content respectively. High yield and high protein can simultaneously be satisfied for soybean breeding with bet-
ter adaptation to intercropping. Soybean germplasms with long maturity groups, more branch number and pod number, and
moderate plant height can be used to breed high yield and high protein varieties. Selecting varieties with better suitable height
of bottom pod and 100-seed weight is expected to increase soybean fat content. This research provides the basis theory for high
yield and high quality breeding of soybean in relay strip intercropping.

Keywords: Soybean; Relay strip intercropping; Germplasm; Grey correlation degree analysis; High yield breeding;
Quality breeding
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Table I Varieties used in this experiment
M e ZeH! ok P31 ZA!
Cultivar Origin Type Cultivar Origin Type

il BH % 7 5. Jianyanglvpidou A7 BH Jianyang V3 ™ F044-255Nan F044-255 4 3¢ Nanchong V2
K153 & Dawuhuangdou H M Changzhou V3 JE A ©. Weiyuandongdou Bt Weiyuan V2
# iz Huangpi FI3n] Jianhe V3 JULH %t 4Jiuyuehuang 4 5ttt Shehong V2
Fi 4% X54Nannong X54 B4 Nannong V3 & 5 F Dongdouzi H K Chongqing V2
J~ 1Guang 1 AE4& Huanong V3 41 & & 2Xibaomaodou 2 H 5T Zigong V2
NTS1007 MRIHI . Australia V3 GWZ1 2 Yaan V2
#2125, - 1 Yangchendou-1 H 51 Zigong V3 9923 H K Chongqing V2
[H38 57 1 Tiangengdou 1 YLV Jiangxi V3 4K 3. Dongdadou ‘HEE Yibing V2
%15, Luomendou YL Jiangxi V3 GW72 HiZ: Yaan V2
A3 & Donggingdou VL7 Jiangsu V3 K4 7E Dabaimao H 57 Zigong V2
[FEEF Gebixiang 417 Jingtan V3 # 2 . Hepidou H 51 Zigong V2
[ 22 &7 Wanheidou 4517 Jingtan V3 /N 5 1 Xiaohuangdou 1 JIl4¢ Chuannong V2
fiE 4 22 5 Yaanheidou 2% Yaan V3 /N 2 Xiaohuangdou 2 H 5T Zigong V2
MR 5 1Heidadou 1 AN YT Lijiang V3 ¢ H. K= Rongxiandadou H Bt Zigong V2
M A5 2Heidadou 2 # % Nanjing V3 /#5573 Xiaohuangdou 3 Jil4¢ Chuannong V2

|+ F # 2Shiyuehuang 2 YT, Neijiang V3 K15 Dakedou H 71 Zigong V2
e Ji2 5 Shepidou 41| Sichuan V3 GWZ3 TZZ Yaan V2
221K 6 5 Mengqing 6 228 Anhui V3 + A # 3 Shiyuehuang 3 IR Wenjiang V2
& 12Nandou 12 7 3¢ Nanchong V2 1% \H & Deyangdou 1% [H Deyang V2
J" 11Guang 11 1E4¢ Huanong V2 koK & - 2Pingwudadou-2 5% Pingwu V2
I~ 5Guang 5 £ Huanong V2 51 109Gong109 H 51 Zigong V2
JK 5 Huidou P4 & Xichang V2 Bk 11 Texuan 11 H JK Chongqing V2
JUH # 1Jiuyuehuang 1 e Jingtang V2 GW74 HiZ: Yaan V2
Tk = 370Gongqiudou 370 [ 5T Zigong V2 ] B 7. Henandou V[ H§ Henan V1
MM A2B2 H A Japan V2 T F05-62Nan F05-62 4 3¢ Nanchong V1
T B 5. Weiyuanheidou Rt Weiyuan V2 TiAk . 04-2Gonggiudou 04-2 H 57 Zigong V1
[H#i & 2Tiangengdou 2 LI Yanyuan V2 4 5. 021-1Nandou 021-1 4 3¢ Nanchong V1
414 E . 1Xibaomaodou 1 [ 57 Zigong V2 Tk 1 5 Gongxuan 1 H 57 Zigong Vi
/N 5 Xiaohuangdou JIl4¢ Chuannong V2 23 7 5. Lvepidou IH Ziyang Vi1
5 1 5 Dazhou 1 %41 Dazhou V2 %5 Wudou VLPY Jiangxi Vi
J\H # Bayuehuang 150 Dazhou V2 4117 Jil4¢ Chuannong V1. V2
JLH # 2Jiuyuehuang 2 JU AR Chengdu V2 J\H 5. Bayuedou & Pingchang V1. V2
+ M & Gantiandou “ZAE Anyue V2 B 256-1Nan256-1 ¥4 3¢ Nanchong V1.V2
JULH % 3Jiuyuehuang 3 #2111 Penshan V2 M6 & Hualiandou H 57 Zigong V1.V2
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Table 2 Variability analysis of agronomic traits of different type soybean materials

LGN VONIE UGN 75 S W FHME FrifE 2 2 5 7 AN

Agronomic Lraits Maximum Minimum Variability Mean SD CV/%

7o Yield/ kg-hm 2 1959. 53 1516. 47 443,06 1613. 07 53.12 3.29
B 1% Protein content/% 54.70 50. 10 4. 60 51.63 1.04 2.01
JEI7 Fat content/% 22.00 20. 00 2.00 20.73 0. 74 3.59
V1 141. 00 114. 00 27.00 132. 85 6.26 4.71

HFHH Growth period/d V2 95. 00 73.00 22.00 86. 88 4.94 5.69
V3 134. 00 114. 00 20. 00 124. 67 5.78 4. 64

Al 111.00 54.58 56. 42 75.65 15.83 20. 92

P& Plant height/cm V2 111. 00 39.33 71.67 66. 54 17.76 26. 69
V3 120. 17 51.83 68.33 85.96 20.35 23.67

! 19. 67 7.92 11.75 12. 63 3.24 25.68

3% Height of bottom pod/cm V2 19. 67 7.67 12. 00 11. 67 2.60 22.31
V3 34.92 11.17 23.75 14.92 5.37 36. 01

V1 18.83 8. 67 10. 17 13.75 2.97 21.63

F2 259551 Nodes number V2 22.17 8. 67 13. 50 13. 80 2.57 18. 64
V3 20. 83 7.83 13. 00 13. 03 3.19 24. 46

V1 6.83 4.00 2.83 5.47 0.91 16. 69

4345 %% Branches number V2 8. 83 2.33 6. 50 5.39 1.57 29.05
V3 7.67 2.50 5.17 4.56 1.59 34.78
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gR2
LGN VONE YN 75 S F-H{H brifE 2z 5 R R
Agronomic traits Maximum Minimum Variability Mean SD CV/%
V1 70.75 36. 86 33.89 57.78 12. 60 21. 81
FARRIEEL Pods per plant V2 122.53 28. 69 93. 83 59.49 23.67 39.78
V3 58.17 11. 50 46. 67 35.02 13.40 38.25
Vi 1. 88 1. 56 0.32 1.73 0.10 5.98
RFIERIEL Seeds per pod V2 2.33 1.46 0. 87 1.75 0.13 7.72
V3 1.89 1. 44 0. 46 1.68 0.10 6.21
Vi1 28.25 14. 30 13.95 19. 88 4.54 22.82
HHLE 100-seed weight/g V2 32.90 8.90 24.00 16.17 4.87 30. 12
V3 36.50 15.30 21.20 23.42 5.15 21.98

VIV2 V3 i CREAE T e K mE RS E IR RS .

V1,V2 and V3 stand for high yield, high protein, and high fat content soybeans, respectively.
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Table 3 The relevent grade and orders between yield, protein content, fat content and the main characters

X, X, X, X, X5 Xe X,
Viow®oOWwoowowoowoovowooWwooovow WV v v W v W

X2 0196 0.3%% -0.203

X3 0.146 0363 -0.363 0658 0.426™ 0.563*

X -0.043-0.258  0.124-0.503 -0.361* 0.397 -0.956**-0.652* 0.017

X5-0.248 0252 -0.192 0.61 0344 038 0764 0.305% 0377 -0.663% -0.203 0.598 **

X6 0335 0238 0132 0.659%-0.14  0.504* 0.764% 0161 0.065 -0.751% -0.2% 0.567* 0.553 0.008 0.436

XT-0.357-0.273  -0.038-0.509 -0.132  0.241  -0.$88**-0.482%* 0.233  0.913% 078045 -0.482 -0.23  0.121 0879 **~0.512 % -0.246

X8 0540 0.468 -0.285 0782 0.326™ 0.664™ 0.6237 0.370% 0.874*-0.493 -0.291 0.484% 0397 0.275  0.608™ 0.87*-0.021  0.318-0.709*-0.209* 0.312

VI.V2 V3 SRR T mm KR e R R s R R

"IN P =0.01 KFASE, " FIR P =0.05 KA. X R Xy 15

HZ#I\X; Eﬁ"f*ﬁ;&xxz& : éﬁﬁ:\xj ﬁiﬁ,ﬂ;ﬁ \X(, EEE@%)& H'ﬁﬂﬁé\%\xg F%c

V1,V2 and V3 stand for high yield, high protein, and high fat content soybeans, respectively. *,**

indicate significant at 0. 05 and 0. 01 proba-

bility level, respectively. X, X,, X5, X;, X5, X¢, X; and X; stand for plant height, branch number, pods per plant, 100-seed weight, growth period,

protein content, fat content and yield, respectively.
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Table 4 Correlation and rank of yield, protein content and fat content

F AR Main characteristics

I H Item
X, X, X, X, X, X X,
P SCHEEE Relevant grade 0. 7205 0.7179 0. 6903 0. 6654 0. 8079 0.7152 0. 6593
Yield HEF Rank 2 3 5 6 1 4 7
B JHEJE Relevant grade 0. 6422 0. 6019 0. 5628 0. 5721 0.9195 0. 6339 0. 7465
Protein content HEF Rank 3 5 7 6 1 4 2
& 1 25 it JHEEE Relevant grade 0. 6236 0.5352 0.5207 0. 6273 0. 9663 0. 6594 0. 6049
Fat content HEF Rank 4 6 7 3 1 2 5

Xy s Bferm 5 X 1A X s FARRIEH X, s FURLEE s X AR R X SRR 5 X - EEETHL
X, X,, X5, X,, X5, X¢, X;and X represent plant height, branch number, pods per plant, 100-seed weight, growth duration, protein content,

fat content and yield, respectively.
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