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Correlation Analysis of Density Tolerance Traits and Yield on Soybean
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Abstract: In order to know the correlation of density tolerance traits and yield under different densities on soybean, 150 soy-
bean germplasm resources were used to analyze the interactive relationship between different traits and yield under high density
and conventional density. The results showed that there were significant or extremely significant positive correlation between
plant height, main stem node number, center of gravity height and lodging rate. The correlation of available primary branches
was extremely significant negative with center of gravity height and lodging rate. The correlation of yield and lodging rate was
extremely significant negative and the indirect correlation factors come from the center of gravity height and plant height. The
correlation of available primary branches and yield was extremely significant positive and the indirect correlation factors come
from the center of gravity height and lodging rate. So the most relevant traits of yield were the lodging rate ,the center of gravity
height and the available primary branches. The results provide theoretical basis and excellent materials for the innovation of
densi-tolerant soybean varieties.
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Table 1 Statistical analysis of phenotype of density tolerance related traits of 150 resource group under high density

PEIR Ay BlEn | YA = bR U g i £

Trait Year Range Mean + SD Kurtosis Skewness
VR 2017 61.53 ~114.65 78.65 +5.24 0.26 0.87
Plant height/cm 2018 56.34 ~116. 42 81.43 +6.51 0.41 0.68
-1y 58.67 ~115.22 79.43 +8.56 0.37 0.75
FETH 2017 15.37 ~21.48 18.65 +1.35 0.74 0.82
Nodes number of main stem 2018 16. 74 ~20. 85 18.34 +2. 14 0. 60 0.79
-1y 15.85 ~20.73 18.75 +1.15 0.58 0.76
R 2013 0~7.55 1.55 +0. 11 -2.27 -2.31
Effective branching number 2014 0~7.73 1. 83 0. 06 1.81 3.27
1y 0~7.45 1.63 £0.07 1.22 -1.87
Ey il 2017 0.56 ~1.32 0. 88 +0.21 1.77 1.24
Stem diameter/cm 2018 0.74 ~1.65 1.15+0. 19 -0.97 -0.87
-1y 0.64 ~1.47 0.92 +0.93 1.43 1.62
ENNEYi 2017 12.15 ~32.68 18.47 +4.51 2.27 2.85
Barycenter height/cm 2018 15. 40 ~30. 37 21.41 £1.72 1.25 3.68
14 13.50 ~31.51 19.34 +3.13 1.17 2.75
R 2017 0 ~100. 00 35.28 +11.74 2.34 1. 68
Lodging rate/% 2018 0~95.41 38.14 +17.55 1.25 2.37
Yy 0~96.53 38.15+11. 14 1.31 2.48
PR 2017 1.05 ~2.52 1.89 +0. 16 0.17 0.15
Yield/kg 2018 1.16 ~2.84 1.72 0. 16 0.02 0.34
-1y 1.08 ~2.76 1.86 0. 13 0.11 0.23
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Table 2 Pearson correlation for phenotypic of density tolerance related traits and yield in soybean

‘ N TR AN ZEL ROBE Bk .
ik s TR | i
Nodes number  Effective branching Stem Barycenter Lodging
Trait Plant height Yield
of main stem number diameter height rate
= Plant height 1. 0000
257541 Nodes number of main stem 0.4927 * 1. 0000
AR Effective branching number —0. 4233 * -0.2233 1. 0000
ZEH Stem diameter 0.0128 0. 1024 0. 1352 1. 0000
HO = B Barycenter height 0.6522* " 0.3528 " —-0.5844 " " 0.2142 1. 0000
81K % Lodging rate 0.5247 "~ 0.3471" -0.5710" " -0.4288" 0.7454** 1.0000
F=iE Yield -0.4375" -0.2377 0.5654 " 0.2101 —-0.4255* -0.6543**  1.0000

TRREBEKFR P <0.05; " " fREFBEKTFN P<0.01,

* mean significant difference at level of P <0.05; * * mean extremely significant difference at level of P <0. 01.
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Table 3 Path analysis of phenotypic of the density tolerance related traits for yield in soybean
[B]424H 56 Indirect effect
R NN e AR AL
[TE:ERIN J2Vi:PS RPN . FZETH Effecti 2 wEOSE Fhx
=] fect
Indirect traits Toall effect  Direct effect = Nodes number ective Stem  Barycenter Lodging
Plant height branching
of main stem diameter  height rate
number
k7 Plant height -0.4375 -0.3111 - -0.2187 0.3944 0.1768 -0.2163  -0.3327
F 25958 Nodes number of main stem  —0. 2377 -0. 1964 -0. 3858 - 0.2101 0.1321 -0.2298 0.2321
A %53 BB Effective branching number 0. 5654 0. 4041 -0.3243 -0.2307 - 0. 1245 0.2353 0. 3565
ZEH Stem diameter 0.2101 0. 1295 0. 1297 -0.0914 0.2765 - -0.1123  -0. 1219
HL 5 Barycenter height -0.4255 -0.3255 -0.3149 0.0142 0.3623 0.2877 - —-0.4493
k2 Lodging rate -0.6543 -0.5623 -0.2168 -0.0683 0. 3847 0.3146  -0.5062 -
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