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The lodging index of wind disaster in the middle and late grouting stages
of maize and the effects on grain yield

LI Minghua? Y1 Yong*? HUANG Wanhua®® HUANG Anfeng"? LIU Sihua®®

(1.Huaihua Agrometeorological Experimental Station, Huaihua, Hunan 418000, China; 2.Key Laboratory of Hunan
Meteorological Disaster Prevention and Reduction, Changsha, Hunan 410118, China; 3.Hunan Institute of Meteorological
Sciences, Changsha, Hunan 410118, China)

Abstract: To investigate the effect of wind disaster lodging on spring maize yield and the index of wind disaster,the data
was collected from the stage seeding experiment of maize in different altitudes in Zhongfang County from 2017 to 2019.
The experiments suffered 14 gale process above level 5 especially 7 severe convection weather process that the maximum
wind speed was above 12.0 m/s. The results were together analyzed with the wind disaster lodging simulation
experiment conducted in 2018. We can conclude that wind speed was the key external factor for maize lodging, the index
of wind disaster lodging of Zhongdan 808 and Xianyu 1171 were about 13.0-14.0 m/s, varieties vary slightly lower ear
height, better elasticity of the stem, and more strong bending resistance were the main reason for the strong lodging
resistance of Xianyu 1171; with the increase of plant height and ear height, the index of wind disaster decreased slightly.
The effect of lodging on yield in the middle and late grouting was mainly manifested in the decrease of 100-grain weight,
the time from lodging to mature was longer, the loss of yield and 100-grain weight was greater. Xianyu 1171 and

zhongdan 808 had no significant yield loss due to stem bending and lodging within 14 days before maturity, but lodging
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occured 25 days and 33 days before maturity, yield loss was more than 10% and 20% respectively.
Keywords: spring maize; lodging; the index of wind disaster; yield
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Table 1 Plant characters and wind disaster lodging rate of Xianyu 1171 and Zhongdan 808

m () fem fem /em /(m-s™)

808 2017 250 07-29 I 300 140 2.90 14.8 45
1I 314 146 2.78 14.8 70
1 313 143 2.65 14.8 65
v 290 127 2.70 14.8 35
2018 07-26 11 275 104 2.70 13.0 0
I 289 109 2.61 13.0 6
v 300 119 2.80 13.0 11
08-12 v 300 119 2.80 12.6 0
2018 730 08-09 v 294 114 2.80 20.0 85
2019 08-01 v 283 114 2.39 12.5 0
2019 08-13 v 283 114 2.39 12.9 0

2019 08-23 v 283 114 2.39 125
1171 2017 250 07-29 I 325 109 2.57 14.8 10
1I 334 115 2.39 14.8 20
I 331 113 2.43 14.8 15
v 307 94 2.33 14.8 0
2018 07-26 11 288 86 2.39 13.0 0
111 325 89 2.50 13.0 0
v 330 99 2.44 13.0 0
08-12 I\ 330 99 2.44 12.6 0
2018 730 08-09 v 320 93 2.44 20.0 80
2019 08-01 v 297 82 2.00 12.5 0
2019 08-13 v 297 82 2.00 12.9 0
2019 08-23 v 297 82 2.00 12.5 0

7 =12.0m/s
2.2 FRESHIEEREREERILLR 726 1n
2017 7 29 1171 808 4 11% 1
(11.25+8.54)%  (53.75+
2

16.52)% 1171 808 42.5%

2018

808
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1171 808 18~33 cm 1171 2 808
808 13~36cm 1171 808 275~314 cm 1171 288~334 cm
0.07~0.39 cm 808 1171
2018 YYD-1 y=0.024 7x* 14.108x+2011.5 R®=0.4956 f=4.421
1171 808 I ( 0~1 P=0.046 y=0.017 2X 10.623x+1637.2 R?=0.5055
d) I ( 4~5d) 1Y ( 13~14 f=4.50 P=0.042 808
d) 3 1171 286 309 cm
3 1171 808
28.3~81.3 N
1171 808
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7 =12.0 m/s

808

y= —2.526 2x°+94.217x-788.5 R?*=0.909 f=44.957
P=0.000 1171

y=1.081 9x*~24.381x+134.9 R*=0.961 f=113.22
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Fig.1 The relation between maize lodging rate and maximum

wind speed
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Fig.2 The relationship between simulated residuals of lodging

rate and plant height of maize
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Table 2  Spikelets per panicle and loss rate of two maize varieties at different sowing dates

1% 1%
1171 2017- 712.10+13.60 720.00+6.56 1.09 808 2017- 628.43+10.92 634.08+13.55 0.89
2017- 665.39+17.63  660.80+9.80 -0.69 2017- 574.00+6.04 587.51+16.80 1.41
2017- 632.20+£16.50 651.80+18.32 3.30 2017- 568.05+11.88 581.42+17.86 2.30
2017- 2017- 579.49+22.27 603.50+22.08 3.98
2018- 706.67+£12.60  714.09+17.09 1.04 2018- 644.13+18.5 637.6246.59 -1.01
2018- 707.88+15.80  703.39+8.87 -0.64 2018- 625.00+11.30 623.38+24.79 -0.26
2018- 705.00+£18.90 715.64+6.74 1.49 2018- 621.99+18.60 631.43+19.71 1.50
2018- (604.60+7.90)* 655.07+£12.78 7.70 2018- (565.24+14.73)* 611.07+21.84 7.50
i 0.05
2.4.2 BIRAS TR EHHH 0.05
3 2017 | I 2018 Il IV
2018 | 144 21~32d 1171
2% . 017 808 8.16%~12.23%
- 2018 1 5.30%~8.70% t
17 d 4.0% t
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Table 3 100-seed weight of two maize varieties at different sowing dates

/ /
g 1% g 1%
1171 2017- 34.60+0.26 35.00+0.38 1.14 808 2017- 38.94+0.85 39.53+0.32 1.49
2017- 34.00+0.45 34.75+0.32 2.16 2017- 37.11+0.56 38.26+0.76 3.00
2017- (33.2+0.42)* 34.70+0.48 4.32 2017- (34.65+0.60)* 36.32+0.44 4.60
2017- 2017- (32.12+0.14)* 33.78%0.45 4.92
2018- 33.34+0.45 33.55+0.99 0.63 2018- 40.17+0.56 40.37+0.42 0.50
2018- 31.70+0.45 33.00+0.98 3.95 2018- (37.98+0.15)*  39.36+0.43 3.50
2018- (28.37+£0.56)*  30.89+0.43 8.16 2018- (35.80+0.66)* 37.82+0.79 5.30
2018- (27.06+0.78)*  30.83+0.29 12.23 2018- (34.82+0.56)* 38.14+0.74 8.70
* 0.05
2.4.3 RAHAEMATA S0 Hh 2 17d
t 2017 2018
4 2017 I 1 2018
m v 1171 808
| 14 d 2
7.40%~19.63%
4% t

0~ 0
2018 1 6.86%~17.24% t
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Table 4 Grain yield of two maize varieties at different sowing dates
_D: —2:
I(gm™) 1% (g m™) %
1171 2017- 1085.95+26.89 1104.54+18.55 1.68 808 2017-  1136.40+16.44 1158.10+33.91 1.87
2017- 979.8+25.5 1014.35+18.00 341 2017- 950.00+46.20  986.4+45.31 3.69
2017- (903.00+11.00)* 975.15+35.04 7.40 2017- (874.12+23.77)* 938.50+15.52 6.86
2017- 2017- (860.10+20.22)* 941.54+20.80 8.65
2018- 1090.20+16.00 1113.40+26.60 1.12 2018-  1097.23+25.90 1099.87+20.66 0.24
2018- 1050.00+16.40 1083.93+17.60 3.13 2018-  1053.60+18.50 1097.5+27.90 4.00
2018- (914.90+15.20)* 1000.10+26.40 8.52 2018- (1014.14+20.60)*1095.89+17.40 7.46
2018- (773.40+£15.60)* 961.90+14.00 19.63 2018- (804.37+£30.04)* 971.90+34.85 17.24
o 0.05
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