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Study on Lodging Resistance Evaluation Method of Soybean Based on Model Method
WANG Jin-sheng, PU Guo-feng, MA Li, HE Wen-jin, WU Jun-jiang

(Soybean Research Institute, Heilongjiang Academy of Agricultural Sciences/Key Laboratory of Soybean Cultivation of the Ministry of Agriculture/
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Abstract: In order to innovate the identification method of soybean lodging resistance and provide theoretical basis and
technical support for simple and rapid identification of lodging resistance in soybean mechanized production, we used the main
soybean varieties cultivated in different ecological areas of Heilongjiang Province as materials, and set up six multifactor
resistance index with soybean flowering and podding stage and drum of soybean stem strength, plant height, aboveground fresh
weight, aboveground dry weight, underground fresh weight, dry weight, plant water content as indexes. Then we discussed the
best identification period and lodging resistance index of soybean through correlation analysis, and analyzed the contribution of
each index to the best lodging resistance index by path coefficient. The results showed that the lodging resistance index 1A
[ stem strength/ ( plant height x shoot fresh weight) x100) ] at pod setting stage was the best technical model for simple and
rapid identification of lodging resistance, and all the materials with lodging resistance index above 0. 02 showed strong lodging
resistance. Path coefficient analysis showed that stalk strength was the most important factor contributing to lodging resistance
of soybean (r=0.831""), while plant height (r = —0.644" ") and shoot fresh weight (r = —0.627"" ) were the most
important factors contributing to lodging susceptibility of soybean. The effect of stem strength on anti-lodging index was very
obvious in terms of correlation degree and relative effect, and the direct positive effect was the largest (P1—y =0.652). This
study established a technical model for fast evaluation of lodging resistance of soybean: Detect the lodging resistance index 1A
[ stem strength/ ( plant height X shoot fresh weight) x 100) ] at pod setting stage. The lodging resistance of materials with
lodging index 1A >0.02 was stronger, and the stem strength had a great effect on lodging resistance index.
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Variance analysis of agronomic traits among varieties as well growth periods

fFfE] Among varieties

A BB E]

Among growth stages

453l

Podding stage

ORI

Seed-filling stage

4% Indicator pia ]
Flowering stage
ZEFFHRE Stem strength 30.32% "
Fk 5 Plant hight 53.44* "
i1 b FBEE T Fresh weight above ground 44.56**
i1 3B+ Dry weight above ground 32.63%*
o T3 6% 5 Fresh weight of underground part 34.52% %
H1 R #BF B Underground dry weight 31.36* "
FEAR A 7K B Plant water content 10.23**

Hi ¥ 3% 7K & Aboveground water content -

iR & 7K i Subsurface water content -

31.25"" 45.60 " " 10.354 " "
63.27"" 69.63" " 5.522**
32.57"* 41.31 " 11.896 "~
28.36" " 36.57" " 7.178" "
40.28 " " 27.64" 22.4847" "
36.47" " 42.85" " 52.984 "
9.68" " 12.35" " -

- - 8.647" "

- - 5.376 " "

W F RN 22 R B B2 (P <0.05) FIfk .35 (P <0.01) /K,

Note: * and ™~

2.2.2 wBldREm R MM A R IR 2
71N« ANTR) R A S B s H 0 -5 AR A 1) 45 2 A
brEFEECh , AR RS P E e 5 2B 5
FH 1] 2 BRI AR 3 AH DG AR B2 AN &7, e 4% B I 1 4
F35 55 H R) S5 PR AR 28 4 3 BOp I 2 R DG OG
2, M) F8 Fok o, B[R] S bR AR SRk d /N, 25
SEHIRIBTEIFEEL 1A 55 [R) S R Ok 28 (4 A DG 1 e

represent significant and extremely significant difference at P <0.05 and P <0.01 level, respectively.

R (r= -0.480" ") | FRIAARM IR IR 514 T 7
SEIEHIIPUEITE B VA [ Z5FF 90 B/ (R =T x M b fef
) x 100 JVERLE A TR AR PEAN Fh ST B2 R P B A
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Table 2 Correlation analysis between each lodging resistance index of each growth period and actual lodging rate

4530
Podding stage

SOk
Seed-filling stage

HUAERAE £ £
Lodging resistance index Flowering stage

1A -0.469 "
1B -0.358"
2A -0.375"
2B -0.250
3A -0.469* "
3B -0.348"

-0.489" " -0.406" "
-0.422"" -0.414""
-0.386"" -0.303"
-0.312" -0.308 "
-0.487"" -0.394" "
-0.428"" -0.419""

W F AR RIFRR P <0.05 Fl P <0.01 7K A7 I 25 5 5 2540 G

Note :

2.2.3 ZEBMITAIIREK A FH KR A RE

HRAE L b o34, HL45 I 250 A i L, 25 FF o
v TAEASoR I | i — 20 LLSS 32 i 2 1t
BIHEEC LA S BB BT . 44 Oy HECHE R R T

*and * " indicate significant or extremely significant correlations at P <0.05 and P <0.01 levels, respectively.

ELEFN PrEFE R 1A f/ME K 0.009 6, K
fE}0.042 3(F£3), WIEPUEFEE 1A 454 HIR 52
PREIRFRE , 45 IHPUAEITE R 1A S 0.02 LI LR
AL B AR SR ) B B IR B
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Table 3 Lodging rate, lodging resistance index 1A and their constituent factors of each variety

e k% PR LA SR b b LR

Variety Lodging rate/% Lodging resistance Stem strength Plant height Fresh weight

index 1A above ground
F4¢ 1% Qinong 1 0 0.0223 2.073 96.9 96.124
F4¢2 % Qinong 2 0 0.0224 2.369 82.3 128. 456
#7298 26 Suinong 26 25 0.0126 1.516 102.8 117. 054
F4¢ 10 %5 Qinong 10 25 0.0117 1.445 98.2 125. 682
FF4 5 %5 Qinong 5 0 0.0197 2.330 101.9 116.030
F54% 28 5 Qinong 28 40 0.0179 1.545 85.1 101.434
JtZ 40 Beidou 40 15 0.0226 2.017 91.9 97.258
F4¢ 75 Qinong 7 15 0.0175 1.983 95.8 118.588
FF4% 12 %5 Qinong 12 0 0.0273 2.628 95.2 101.122
F4¢ 3 5 Qinong 3 0 0.0247 2.593 99.9 104. 890
F4¢ 26 5 Qinong 26 0 0.0294 2.227 78.4 96.636
F#4¢ 30 %5 Qinong 30 10 0.0253 2.228 91.6 96.254
MY 33 Heihe 33 0 0. 0240 2.193 90.7 100. 558
B 43 Heihe 43 80 0. 0096 1.136 98.9 119. 608
B3] 53 Heihe 53 5 0.0221 1.942 94.3 93.126
B} 58 Heike 58 0 0.0242 2.035 93.7 89.776
PR 71 Heike 71 0 0.0190 2.065 96. 1 112.830
47E 50 Hefeng 50 0 0.0423 2.469 75.8 77.034
s 47 102 Zhonglong1 02 0 0.0377 2.741 89.3 81.376
M4 85 Heinong 85 0 0.0421 2.600 74.8 82.526
B¢ 84 Heinong 84 15 0.0220 1.913 90. 1 96.522
B 69 Heinong 69 0 0.0278 2.991 9.3 116. 550
2242 77 Suinong 77 15 0.0166 1.957 98.6 119. 872
B¢ 63 Heinong 63 25 0.0153 1.680 100.3 109. 370
224% 62 Suinong 62 0 0. 0400 3.217 93.8 85.768
B¢ 83 Heinong 83 45 0.0145 1.463 97.0 103.974
224% 53 Suinong 53 0 0.0177 1.991 9. 1 117.356
224 52 Suinong 52 0 0.0288 2.182 92.4 81.974
3 44 Heihe 44 54 0.0121 1.080 98.5 90.336
ML 49 Heihe 49 15 0.0191 1.622 9.3 92.058
#7948 69 Suinong 69 0 0.0231 2.068 89.6 100. 078
R} 59 Heike 59 15 0.0149 1.674 106.9 105. 142
B} 69 Heike 69 12.5 0.0120 1.386 95.1 121.888
B¢ 80 Heinong 80 0 0.0208 2.009 86.0 112.354
224% 42 Suinong 42 75 0.0189 1.423 91.0 82.674
HEL 60 Heike 60 0 0.0189 1.913 94.8 106. 830
224% 44 Suinong 44 45 0.0184 1.625 94.2 93.936
2724 38 Suinong 38 0 0.0158 1.829 99.3 116. 472
M4 88 Heinong 88 0 0.0185 1.787 98.5 97.998
B¢ 82 Heinong 82 0.05 0.0156 1.680 94.3 114.384
M4 81 Heinong 81 0 0.0225 1.767 96.8 81.124
224¢ 47 Suinong 47 0 0.0184 1.827 89.1 111.670
A 71 Heinong 71 0 0.0230 1.753 9.3 82.754
#79% 41 Suinong 41 0.05 0.0177 1.661 89.5 104. 766
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Table 4 Path coefficients of lodging resistance index and its constituent factors

T H Ttem X1-y X2-y X3-y riy
ZEFFHRE (X1) Stalk strength (X1) 0. 652 0.137 0.058 0.831"°
BRI (X2) Plant height (X2) -0.230 -0.390 -0.098 -0.644% "
Hb b H (X3) Fresh weight above ground (X3) -0.138 -0. 140 -0.274 -0.627*%*

3 i
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