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Table 1 The lodging moment tested in different
bending degree of wheat spike

R AR /(D MK H4E/(N» m) Moment
Spike angle
to stem 6 cm 8 cm 10 cm

0 0.0156 f 0.016 2 g 0.016 9 G
15 0.0316 e 0.036 6 f 0.042 9 F
30 0.0455d 0.056 0 e 0.067 5 E
45 0.055 7 ¢ 0.070 5 d 0.086 3 D
60 0.0625b 0.080 6 ¢ 0.098 8 C
75 0.064 9 a 0.085 0 b 0.105 8 B
90 0.066 1 a 0.089 1 a 0.110 1 A

/NG F AR KO8 2 5 B3 (P<<0. 05, RE F /R R £ R
=S B (P<<0.0D) . TR Kk 13 m/s,

Note: Different lowercase letters showd significant difference

(P<C0. 05 ) ,meanwhile different uppercase letters indicated a ex-

tremely significant difference (P<C0. 01). The same below. At a

wind speed of 13 m/s.

R AL B R 2z, Ak BT ) 4 T Ak
T o/NTFAEBEM AN o B hh . /N A [ 25T 25 45
T Qb B ) R 2 S 4 R A WL KB 18 my/ s Al
15 m/ s /N Z2 A [R] 25 A1 257 455 78 Ak 34t ) XL g 4

—6— 6cm

0.1200 —a—8cm —#A— 10cm

0.1000

Wind moment

0.0800

0.0600 -

0.0400

0.0200

KI5/ (N » m)

15 30 45 60 75 90
fii#}BE/ (°)  Inclination
2 3MBRTARMMERNETKES
Fig. 2 Varation trend of wind torque at differnt

inclinations in wheat spike
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Table 2 The lodging moment tested in different wheat stalk bending models N-+m
T A 4 A 5 g M 6 ML 7 X 8 X
(0 m/s) (6 m/s) (9 m/s) (12 m/s) (15 m/s) (18 m/s )
Ab B No wind Four level Five level Six level Seven level Eight level
Treatment
KA &hi KAl &HE  RAE SHM KM Ghm KA &hE  RKAE HHME
WM RM WM RM WM WM RM WM RM WM RM

| 0 0.000 6 D 0.019 2 aA 0.019 8 C 0.042 8 aA 0.043 4 B 0.075 6 aA 0.076 2 A 0.1184 A 0.1190 A 0.1705 A 0.171 1 A
11 0 0.009 1 C 0.003 2 bB 0.0123 D 0.007 0bB 0.016 1D 0.0124 bB 0.021 5D 0.0193 B 0.0284 D 0.0279 B 0.0370D
I} 0 0.021 3 B 0.002 6 bB 0.023 9 B 0.005 7 beB 0.027 0 C0.010 2 ¢cBC0.0315C 0.0159C 0.0372C 0.0229 C 0.044 2 C
IV 0 0.045 1 A 0.001 8 bB 0.046 9 A 0.003 4 ¢B 0.048 5 A 0.006 1 dC 0.051 2 B 0.009 5D 0.0546B 0.0137D 0.058 8B

## Note: WM. Wind moment abbreviated; RM. Resultant moment abbreviated.
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Table 3 The lodging moment tested in different plant height stalk bending models
B /em I /(N -+ m) II /(N + m) M/ (N+m N/ (N+m
Plant height 9 m/s 15 m/s 9 m/s 15 m/s 9 m/s 15 m/s 9 m/s 15 m/s
65 0.040 4 e 0.101 6 E 0.014 0 d 0.025 2 e 0.022 2 e 0.0310 e 0.039 7 E 0.045 0 E
70 0.043 6 d 0.110 0 D 0.0151 cd 0.027 2 d 0.0251d 0.034 2 d 0.044 3 D 0.050 1D
75 0.046 5 ¢ 0.118 1 C 0.016 2 be 0.0311¢ 0.027 9 ¢ 0.037 8 ¢ 0.048 9 C 0.0550C
80 0.049 6 b 0.126 3 B 0.017 5 ab 0.0331b 0.0308 b 0.040 2 b 0.0556 B 0.060 2 B
85 0.052 4 a 0.134 4 A 0.018 2 a 0.0352 a 0.033 9 a 0.043 5 a 0.061 2 A 0.065 3 A
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Analysis of the Lodging Ability of Wind in
Typical Wheat Stalk Bending Models

LIU Shuili', SONG Yulong® and GAO Fenggang'

(1. Station Management Center, Northwest A&F University, Yangling Shaanxi 712100, China;
2. College of Agronomy, Northwest A&F University, Yangling Shaanxi 712100, China)

Abstract To study lodging moment in typical wheat stalk bending models for improving the capacity
for resistance to lodging in wheat, different models involving wheat spikelet angle to rachis and stalk
bending were designed and tested in a wind tunnel. The variances in the lodging moment in different
models under different wind speeds were analysed. The experimental results indicated that wind-in-
duced bending moment showed a significant difference with every 15° decrease in wheat spikelet angle
at a wind speed of 13 m/s. Wind moment was the smallest and the values showed no significant differ-
ence for different spike lengths when the spike slope of wheat ear was decreased to 0°. The model of
stalk bending expressed as the curve equation of x?/302 + y*/602 = 1(x<{0,y==0, length of stalk =
0.78 m), showed a highly significant difference in the lodging moment, which was influenced by the
different bending shapes. Meanwhile, the capacity for resistance to lodging in wheat was the minimum
in this model. There was no significant difference in the capacity for resistance to lodging at a wind
speed of 9 m/s, when the difference in culm length was 5 cm. Compared with other models, in this
model, lodging moment was influenced very minimally by plant height. This model was found to be
the best in terms of lodging resistance. Furthermore, the model of stalk bending with the curve equa-
tion expressed as x*+ y*= 502 (#<<0,y=0, length of stalk=0.78 m) is a sub-optimal model and
showed a relatively lower possibility of lodging.

Key words Wheat; Spike; Stem; Bending model ; The lodging ability of wind
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