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EVALUATION METHED OF LODGING RESISTANCE IN SOYBEAN GERMPLASM
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zhen,ZHOU Xin-an

(Oil Crops Research Institute of Chinese Academy of Agricultural Sciences ,Wuhan 430062 )

Abstract Lodging was the major constraint of soybean production. The objective of this study
was to achieve evaluation method in terms of root lodging resistance of soybean cultivars. Four in-
dex of lodging resistance (ILR) made up of different components were designed based on the me-
chanics as a comprehensive index to determine lodging resistance of 30 spring soybean culti-
vars. The ILR had significant negative correlation with percentage of prostrate plant. And the ILR
test at podding stage with more components, (root weight stem intension) / (plant height top
weight branch number) X 100, was closely related to percentage of prostrate plant. The stem in-
tension had positive effect on the ILR,but the top weight had the negative effect. The test results
showed that the ILR might be used as an indicator to evaluate the lodging resistance of soybean
objectively and accurately.
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Table 1 F value in ANOVA of various traits of the test

R im0 B

Growth Plant Branch

SH ETH
Item .
stage height

KefE RTE
Top dry Top fresh Root dry Root fresh Stem

number weight weight weight

BB ZEFFORE ORI BRMO ElRE R

Seed weight Pod number 100—seed Rate of
per plant

weight intension per plant weight  prostrate

e
Flowering 5.964** 7.294** 3.167**
stage

aARE] 453

Between Podding 10.789** 4.885** 3.821** 4.184** 8.690* "

cultivars stage
TR
Maturity 5.725% %

stage

3.820** 11.276* * 11. 656 *

3.258" " 4.916* "

10. 159~

6.015** 5.319**

3.734* % 11.240**

9.890** 31.009"*

5.932*~ 7.730" " 26.785% * 4.550* "

£
Flowering 9.675** 3.363* 3.992**
stage
BME S5
Between Podding 4.047 " *

3.974* 20.183* " 13.185* "

maturity stage

Maturity 0.872"* 3.853" 15.139""

stage

20.615* %

10.615** 6.912*

26. 481

18,7237

16. 442> * 20. 346"~

11.081** 9.308* "

14. 049" *

26.265* " 1. 048 19. 764~ 1. 637 0.872

TEe %% % g S00M 102 50 W KF.

Note: % , ¥ % represent significant at the 5% and 1% levels, respectively.
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Table 2 Correlation coefficient between the index of lodging resistance (ILR) from different types and percentage of prostrate plant

T I 41 DrfE IR AL 1la PUEEEC 1L HUEE AL 2 BUEIEEC2b  HUEFE AL 3a BUEIIREL 3b HufElIE% e HUEIREL 4b
Determine time ILR la ILR 1b ILR 2a ILR 2b ILR 3a ILR 3b ILR 4a ILR 4b
iR
. 4 d —0.525"* —0.519** —0.531** —0.624° " —0.469* * —0.490* * —0. 647" * —0.562"*
Flowering stage
2524
Ff;éh;q —0.624" " —0.651"" —0. 646" * —0.620" " —0.532" " —0.534" " —0. 680" * —0. 649" *
Podding stage
A
L —0.631"" —0.650** —0.610** —0.620" " —0. 398" —0.455" —0.477* % —0.551*~

Maturity stage

TE PUEIE R 1= 255 L/ OMR 8 X 25T X 1005 FLEN8 80 2= ZE AP0 5/ R 2 X 25T X080 X100 FL M8 45 K 3= (AR EE X ZEAF 3R ) /
Ok X 25T X 1005 HT A48 B 4= CIRE X ZEFF 58 B0) / (bR X 258 X P80 X 10050 22T b 2REBEH

Note:ILR means index of lodging resistance; a means top dry weight and b means top fresh weight
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Table 3 The index of lodging resistance and its components of soybean

PR = I3 ROE EY RE AT B 45 % {8 AR R RN
FRRA T Plant height Branch Top weight Root weight Stem intension  Index of lodging Rate of prostrate  Lodging
Cultivar name
(cm) number (g/stem) (g/stem) (g/stem) resistance (%) score

BN 48.75 2.99 19. 74 1.23 24. 38 1. 0422 88. 28 5
M 596 40. 82 4. 00 23.51 1.12 40. 94 1. 1945 49. 38 3
JK 33 31.42 2.67 17. 22 0.99 28.75 1. 9703 86. 62 5
(SR =) 48. 80 3.00 13. 31 0. 96 43.75 2. 1554 75. 36 5
S H R 65.17 3. 00 27. 61 1.55 76. 25 2.1895 84. 09 5
8905—2 36. 92 2.67 15. 89 1.02 36. 88 2.4016 52. 29 4
I 84. 09 5.50 44. 63 3.77 132. 50 2. 4200 81.08 5
245 74.25 4.17 27.32 1.43 155. 00 2. 6203 90. 19 5
3 50. 79 2.17 14.93 1.37 31. 88 2. 6543 29. 67 3
il 14 30. 92 1. 00 13. 88 0. 80 14. 61 2. 7234 60. 05 4
Ak 41.42 2.67 18.29 1.14 50. 87 2. 8670 48. 22 3
W 10 & 73.83 3.67 20. 46 1.79 93.13 3.0070 45. 63 3
R 51. 95 3.00 27. 49 1.35 112. 50 3. 5449 18. 96 2
RAKE 73. 45 3.17 23.59 1.88 105. 00 3.5939 75. 72 5
INH T 58. 05 5.17 44. 45 2.75 174.75 3. 6024 45. 47 3
M 60. 80 3. 34 31. 35 2.09 122. 50 4.0216 57.83 4
35 64. 25 3.34 26. 14 1.94 132. 50 4.5824 26. 32 3
86—49 40. 99 2.34 15.41 1.04 66. 25 4.7425 23. 35 2
HEE—49 2.05 3.34 30. 84 2.15 218.13 4. 9462 73.11 4
£ 55. 37 4,34 32.23 1. 89 207. 50 5. 0636 29. 42 3
N 67.75 2. 67 23. 38 1.72 128. 75 5. 2361 55. 00 4
P 32 66. 47 4.00 37.32 2. 46 250. 63 6.2136 53. 22 4
=1 803 64. 67 2.67 36. 96 2.81 145. 00 6. 3845 60. 73 4
T E 51.42 3.33 21.73 1.38 173.75 6. 4442 62.03 4
84—70 71.17 2.00 25. 99 1.99 188.13 10. 1199 32.55 3
K 60. 69 1. 84 28. 29 2.16 168.13 10. 9634 47. 69 3
S 9 A=) 36. 95 2. 34 21.97 1.19 207. 50 12. 9988 8.35 2
g 4= 53. 92 2.17 30. 62 2.72 176. 25 13. 3808 5.88 2
29 47.50 1.84 17. 07 1. 46 147. 50 14. 4344 13.02 2
Y 41.17 2. 83 40. 21 3.73 271. 25 21.5962 13.15 2
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Table 4 Path coefficient of the index of lodging resistance and its components in soybean

WiH Ttem X =Y X;—>Y X;—>Y XY Xs—>Y riy
EY Tl Xi—
0. 824 —0.162 —0.079 —0.419 0.522 0. 685" *
Stem intension
B X, )
0. 339 —0.393 —0.152 —0.311 0.401 —0.116
Plant height
B X3—> N
0.202 —0.184 —0. 324 —0.378 0. 339 —0. 345
Branch number
BNy Xy
0. 569 —0. 201 —0.202 —0. 607 0.705 0. 264
Top weight
M X5—>
0. 545 —0.199 —0.139 —0.543 0. 789 0.452*
Root weight
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