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Abstract In the maize-soybean intercropping, the yield of soybean was affected by lodging at seedling stage. In
order to establish a method of judging and evaluating lodging resistance in the intercropping system, thirty varieties
were used to screen lodging resistant index. Results showed that, under the intercropping system, lodging of all the
thirty soybean varieties occurred at 35 days after sowing at different degrees. The lodging rate was 38.46%~86.23%
and there were significant differences among different varieties. The gravitational torque, which was used to evaluate
the lodging resistance of sole planting soybean, was not related with the actual lodging rate of intercropping soybean.
Thus, it was unsuitable for evaluating the lodging resistance of intercropping soybean. The comprehensive
evaluation system [(snapping resistancexstem diameter) / (above-ground dry weightxmain stem length)] was negati-

vely correlated (r=-0.946) with actual lodging rate at 35 days after sowing. Therefore, it was suitable for the evaluat-

ion of lodging resistance of intercropping soybean. Path analysis showed that, the order of correlation coefficient
(absolute value) among above four composition factors and lodging resistant index was snapping resistance >main
stem length>aboveground dry weight>stem diameter, representing that the soybean varieties with high stem strength
and short main stem should be chosen in priority in order to improve lodging resistance. These research would
provide an effective evaluation method for intercropping soybean lodging at seedling, and would be the guiding
significance for soybean lodging breeding and lodging evaluation among different soybean varieties.

Keywords Soybean, Intercropping, Lodging, Lodging resistance, Evaluation method

(31201170). (2011CB100402) (2011N-
20098-4)



774 Molecular Plant Breeding

(Glycine max)

( ,2015;

> 14
2015), -
30
35d  50d(
)
( 2008; 2010 (3):1-2) ¢ Do
(Liu et al., 2015), - : ( )~ ’ (
) «C )
N 1.2
( ,2011;
,2007), - )
( 4
, 2015) ( , 2015) 35d  50d
° 35d
50d ~ 35d
° 50d
o 6
35d
( ; , ) ( ,2007; 50d
, 2008)
o (2
o 6
o 35d
30 ( )
(r=-0.946%*)
130 35d
1 F
Table 1 F values in ANOVA of morphological characters of intercropped soybean stem
Stage NPH LMS LFI ALI DS SR FWS DWS FWAGB DWAGB ALP
35d 12.520%* 44.308%*3.669** 7.574%* 3.804%* 11.292%% 6.624** 7.069%*27.824**  6.818** 7.133%%*
35 d after sowing
50d 18.236%* 18.232%*3.746%* 9.067** 4.203*%* 5.080%*16.863** 16.402** 82.790**  7.059** 6.214%*
50 d after sowing

-k ek

0.05 0.01

Note: * and ** represents significant different at 0.05 and 0.01 levels, respectively, The same as below
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Table 2 Correlation coefficient between the index of lodging resistance from different types and actual lodging percentage

Stage WT BWT LRI LRI LRI LRI
35d FW 0.299 0.593** -0.843%* -0.810** -0.909** -0.850**
35 d after sowing DW 0.414 0.528** -0.891%* -0.824** -0.946** -0.866**
50d FW 0.311 0.500%* -0.772%* -0.745%* -0.779** -0.724**
50 d after sowing DW 0.207 0.429** -0.746** -0.719** -0.765** -0.705%*
:FW: ; DW:
Note: FW: Fresh weight; DW: Dry weight
0.683)
o 0.683
1.3
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Table 3 Lodging resistance index and its components of the test materials

(mm) ™) (& (%)
Materials name LMS (cm) DS (mm) SR (N) DWAGB (g) LRI ALP (%) Lodging score
12 53.91 2.73 28.32 1.82 0.787 4 41.78 3
Nandoul2
56.36 2.71 31.47 1.98 0.7659 45.94 3
Bayuehang
1 52.62 2.79 28.55 1.98 0.763 7 38.46 3
Gongxuanl
60.80 2.83 30.52 2.15 0.660 5 48.94 3
Xiaohuangdou
-2 47.33 2.35 19.85 1.71 0.5762 55.41 4
Jianyangjiuyuehang-2
55.41 2.59 24.63 2.01 0.5728 53.41 4
Niufudadou
58.74 2.74 22.16 1.98 0.5219 59.88 4
Jianyanlvpidou
67.43 2.38 23.60 1.62 0.5157 58.65 4
Jiuyuehang
70.14 2.46 23.75 1.69 0.492 5 63.24 4
Qianshanwudou
63.41 2.46 23.58 1.88 0.486 6 66.54 4
Yananhedou
-2 48.33 1.78 16.13 1.26 0.474 1 64.46 4
Pingwudadou-2
256-1 72.33 2.48 20.93 1.56 0.460 7 67.41 4
Nan256-1
021-1 69.98 2.32 21.68 1.57 0.458 9 67.87 4
Nandou021-1
13 68.84 2.52 18.17 1.47 04520 65.69 4
Texuanl3
04-2 71.99 2.30 22.38 1.74 0.4107 71.38 4
Gonggiedou04-2
71.43 1.92 16.31 1.25 0.350 6 72.41 4
Yongshenghedadou
1 71.22 2.49 24.20 2.44 0.346 7 69.98 4
Qingdoul
86.13 2.26 17.88 1.40 0.3351 62.55 4
Dahuangzhu
3 84.50 2.26 16.22 1.35 03211 74.41 4
Guixia3
85.53 2.18 15.98 1.27 0.3204 72.39 4
Dayuandou
2 58.99 2.63 18.06 2.81 0.286 5 76.25 5
Gongdou2
6 82.20 227 15.47 1.51 02825 71.74 4
Mengqing6
15 88.56 2.25 15.63 1.41 0.281 8 75.44 5

Guangl5
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Continued table 3
(cm) (mm) ™) (& (%)
Materials name LMS (cm) DS (mm) SR (N) DWAGB (g) LRI ALP (%) Lodging score
83.03 2.26 15.50 1.51 0.279 4 77.44
kidney bean
032-4 80.15 1.93 15.13 1.41 0.257 6 79.14
Nan032-4
85.44 1.91 18.17 1.91 0.2126 76.41
Baimaobayuehuang
1 71.33 1.57 10.53 1.14 0.203 3 80.14
Dazhoul
1 101.35 2.53 21.35 2.77 0.192 4 84.03
Jiandebaimaidoul
80.99 1.71 12.65 1.48 0.180 4 78.81
Zihuadou
108.74 1.68 14.66 2.08 0.108 9 86.23
Xiaobaimao
4
Table 4 The path analysis of lodging resistance index and its components in soybean
riy x1 x2 x3 x4
Index Direct Indirect x1 Indirect x2 Indirect x3 Indirect x4
(x1) -0.807** -0.377** -0.074 -0.377 0.021
LMS (x1)
(x2) 0.720%** 0.156* 0.179 0.564 -0.179
DS (x2)
(x3) 0.855%* 0.683** 0.208 0.129 -0.165
SR (x3)
(x4) 0.115 -0.332%* 0.024 0.084 0.339
DWAGB (x4)
( , 2010), ( ) N
)
° 3
31
X A 2012-2013
o 3)
i “( = x 418
) 3028 40 cm
160 cm 35cm 2 6 12
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