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The Correlation and Path Analysis Between the Main Agronomic Traits and the
Resistance of Soybean to Seed Mildew in Field During Harvest Season

DENG Jun-cai', LEI Ting'?, ZHONG Lei' ,WU Hai-jun' ,YANG Feng', LIU Wei-guo', LIU Jiang',YANG Wen-yu'

(1. Agronomy College of Sichuan Agricultural University/Key Laboratory of Crop Ecophysiology and Farming System in Southwest China, Chengdu
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Abstract: The soybean seed mildew happened during the harvest season could lead great yield loss and quality deterioration.
To investigate the correlation and path coefficient between the resistance of soybean to seed mildew and the main agronomic
traits, as well as the quality traits, 18 soybean germplasms were induced to mildew in the artificial rainfall chamber which
could simulate the continuous rainfall weather during the harvest season of soybean. The results showed that the resistance was
significantly correlated with the seed color, hilum color and podding habits, and had positive correlation with the plant height,
stem nod number, pod number and seed number per plant, while had negative correlation with the 100-seed weight and fat
content. The path coefficient analysis showed that the pod number, stem nod number and seed number per plant had the most
important impacts on the resistance, in addition, the plant height, 100-seed weight and fat content also effected the mildew re-
sistance indirectly through the pod number and stem nod number per plant. Hence, from this study we could draw the conclu-
sion that the soybean germplasms with more stem nodes, higher plant height, more pods, smaller seed, deeper color of seed
coat or hilum and indeterminate podding habit had stronger resistance to seed mildew, the color of seed coat and hilum, the
podding habits and the fat content could be used as important traits to screen soybean germplasms with good resistance to seed
mildew.
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Table 1 The correlation analysis between qualitative agronomic traits and mildew resistance

Ji R 2R Qualitative agronomic traits PR &S X?
P 2 i 67, Seed coat color 8, Tint 0 14 18.00 " *

A8, Dark 4 0

FIF €5 Hilum color %48 Light brown 0 8 8. 84
# Dark brown 1 5
M Black 3 1

4518 Villus color 5 Brown 3 11 0.02
7K White 1 3

%532 3] Pk Podding habits 7 B Determinate 0 2 8.36
WA FR Semideterminate 1 11
JEBR Indeterminate 3 1

df =1,X3 05 =3.84, X2, =6.63; df =2, X3 o5 =5.99, X3, =9.21.

R A RIARFR 0.05 F10.01 AKOEBEH, R,

* and ** represent the significant correlation at 0. 05 and 0. 01 level, respectively. The same below.
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Table 2 The differential analysis of quantitative agronomic and quality traits and correlation analysis with mildew resistance

LE2N T fE 75 S R A5 FAL HRARFREUNARSC R AL
Trait Mean Range Variation/ % Correlation
R Plant height/cm 71. 68 32.74 ~107.28 24. 69 -0.64" "
4345 Height of branch/cm 9.51 4.09 ~15.50 34. 60 0.43
JEEJZ = Height of pod/cm 21.92 9.91 ~32.15 26.78 -0.08
43K Branch number 4. 34 1.00 ~8.20 36. 87 -0.15
F 295 % Stem nod number 20. 50 14. 60 ~25.73 16.29 -0.59**
258 Stem diameter/cm 0. 84 0.75 ~0.98 8.33 0. 06
FARRIERL Pod number per plant 57.21 38.00 ~84.94 29. 65 -0.51"
P RRAIZL Seed number per plant 96. 43 60. 47 ~148. 06 33.04 -0.47*
H ORI 100-seed weight/g 16. 74 10. 14 ~26. 68 28.55 0.46 "
FARRFE & Yield per plant/g 14.39 11.90 ~17. 34 10. 84 0.37
RS
- * 42.03 38.38 ~46.22 4. 40 -0.11
Relative content of protein/%
WA 1
) 21.03 18.81 ~22.43 5.18 0.56 "
Relative content of fat/ %
ATV VAR &
" 9.74 7.89 ~11.30 10. 78 0.21
Relative content of soluble sugar/%
B T8 Mildew index 35.96 1.61 ~53.67 52.47 1.00

x3 REJRYERZUHRERAERNELTIENNERINT

Table 3 The path coefficient analysis between quantitative agronomic and quality traits with mildew index

(/N

. X X X3 Xy Xs X6 X7 X3 Xo X10 X1 X1 X3
Trait

X 0.0875 -0.0752 0.0444 0.1345 -0.8335 -0.0029 -0.6201 0.3932 0.2050 -0.0742 0.0192 0.0810 0.0026
%  -0.0289 0.2281 0.0219 -0.2205 0.4871 -0.0073  0.5674-0.3735 -0.2901 0.0786 0.0017 -0.0550 0.0191
x3 0. 0508 0.0653 0.0765 0.0246 -0.4:504-0.0016 0.3718-0.1206 -0.1190 -0.0102 0.0046 0.0215 0.0064
Xy 0.0274 -0.1172 0.0044 0.4289 -0.4743 -0.0139 -0.5687 0.3446 0.2676 -0.0746 0.0378 0.0181 -0.0306
x5 0.0770 -0.1173 0.0364 0.2148 -0.9473 0.0146 -0.3145 0.2598 0.1949 -0.1009-0.0023 0.0866 0.0061
X 0.0052 —-0.0093 -0.0079 -0.0098 0.1867 0.0146 -1.6409-0.2765 0.0954 0.0160 0.0442 0.0170 -0.0010
Xy 0.0331 -0.0789-0.0173 0.1487 -0.1815 -0.0225 -1.6409 0.8273 0.3847 -0.0168 0.0548 0.0200 -0.0168
Xg 0.0399 -0.0986-0.0107 0.1712 -0.2850 -0.0148 -1.5721 0.8635 0.4039 -0.0253 0.0500 0.0285 -0.0238
X9 =0.0397 0.1464 0.0202 -0.2540 0.4087 0.0074 1.3969-0.7719 -0.4518 0.0733-0.0577 -0.0426 0.0268
%9 —0.0428 0.1180-0.0051 -0.2109 0.6292 -0.0162 0.1815-0.1440 -0.2181 0.1518-0.0146 -0.0539 -0.0076
x;; —0.0088 -0.0020-0.0018 -0.0846 -0.0116 -0.0099 0.4688 -0.2248 -0.1358 0.0115-0.1919  0.0398  0.0462
%, —0.0587 0.1037-0.0136 -0.0643 0.6785 0.0008 0.2718-0.2033 -0.159%4 0.0677 0.0632 -0.1209 -0.0059
%3 —0.0025 -0.0480-0.0054 0.1449 0.0639 -0.0099 -0.3050 0.2264 0.1338 0.0127 0.0978 -0.0079 -0.0906

IRy LRy s T RY b A FETRE A N & ST oS SEPRE-Y  REVRL b 75/ SEMRIL IR /S & SESRNEE IGTREANRE. (X / s SETRY: = Vot o)
i s BENTARRT & B a0 TP PE AR & i 0 XAk b RBUE D B EGE AR R e O AR R A

x; : Plant height; x,: Height of branch; x5 : Height of bottom pod; x, : Branch number; x5 : Stem nod number; x4 : Stem diameter; x; : Pod num-

ber per plant; xg : Seed number per plant; xq: 100-seed weight; x,,: Yield per plant; x,; : Relative content of protein; x, : Relative content of fat; x5 :

Relative content of soluble sugar. Values of diagonal are direct path coefficients, others are indirect path coefficients.
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