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Effects of subsoiling tillage on stalk lodging resistant mechanical
characteristic of maize varieties after physiological maturity

MA Daling, GAO Huixia, YU Xiaofang, GAO Julin, LI Bo
(Agricultural College, Inner Mongolia Agricultural University, Hohhot, Inner Mongolia, 010019, China)

Abstract: The subsoiling tillage and rotary tillage were studied for their effects on maize stalk lodging resistant
mechanical characteristic after physiological maturity using maize varieties released druing 1970s to 2010s. The re-
sults showed that maize stalk lodging increased after physiological maturity. For different maize varieties, stalk lodg-
ing reduced by an average of 1.22 percentage point, and mechanical strength significantly increased at subsoiling
tillage compared with those at shallow rotary tillage. The mechanical strength changes were larger at high planting
density. The fourth crushing strength and the fifth internode bending strength of the 1970s variety increased respec-
tively by 43.6% and 33.05%. The third to the fifth internodes rind puncture strength and the third and fifth inter-
node bending strength of the 1980s variety, the fourth crushing strength and the third internode bending strength of
the 1990s variety, the third to the fifth internodes rind puncture strength and the third internode bending strength of
the 2000s variety had also significantly increased, whereas mechanical strength of the 2010s variety had no obvious
change , under subsoiling tillage compare to shallow rotary tillage at high density. The stalk lodging resistance im-
provement was correlated with the increases of the 3rd and 4th internodes rind puncture strength and the 4th inter-

nodes bending strength and the 3rd and 5th internodes crushing strength at subsoiling tillage. However, the me-
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chanical strength of internodes did not significantly increase and the puncture strength of the 3rd internode de-

creased by 0.26x10" N - m™ + 10a”" with improved maize varieties. Therefore, it was suggested that stalk mechani-

cal characteristics were used to construct maize lodging resistance population but was not used to evaluate maize va-

rieties stalk lodging resistance because of their one-sidedness. Attention should be paid to building a comprehensive

evaluation index system of maize variety stalk lodging resistance in future.
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Table 1  Soil basic productivity in the test area

P %’ffzﬁ ﬁlﬁﬁ?/fi ﬁﬁiﬁ# ﬁ%'lﬁ?f: H'fﬂ LSt
Year Total nitrogen Alkaline N Alkaline K Alkaline P Organic matter
/(g kg) /(mg-kg')/(mg - kg™)/(mg - kg™") /(g ke™)
2019 1.31 79.31 144.00 18.45 17.74
2020 1.54 74.89 136.28 21.32 17.83
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Table 2 Analysis of variance about effects of tillage method,

density and maize variety on stalk lodging in 2019 and 2020

A AT % W ZEST R/ %
ahR Stalk lodging at Stalk lodging at
Indicator mature period harvest period
2019 2020 2019 2020
SS 3.80 1.99 5.67 2.67
CK 4.45 2.42 7.32 3.46
LD 0.43 0.42 1.21 0.59
HD 7.83 3.99 11.78 5.55
1970s 16.38 7.66 19.84 9.47
1980s 2.44 1.97 4.76 3.21
1990s 1.65 1.40 5.67 2.66
2000s 0.15 0.00 1.98 0.00
2010s 0.02 0.00 0.23 0.00
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same below.
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Table 3  Stalk lodging of different varieties under subsoiling tillage and density increase in 2019 and 2020

tEE AN AR A lig7Rit|
Ye; Decade of released Mature period Harvest period
for variety CKLD SSLD CKHD SSHD CKLD SSLD CKHD SSHD

1970s 2.18def 1.35efg 32.34a 29.65b 4.72f 3.53fg 38.16a 32.95h
1980s 0.571fg 0.20fg 4.85¢ 4.15¢d 2.22gh 1.42hi 8.56de 6.83e

2019 1990s 0.00g 0.00g 3.92c¢d 2.67de 0.19i 0.00i 14.25¢ 8.24de
2000s 0.00g 0.00g 0.61fg 0.00g 0.00i 0.00i 4.45f 3.45fg
2010s 0.00g 0.00g 0.08¢ 0.00g 0.001 0.001 0.61hi 0.31i
1970s 2.53de 1.66e 13.81a 12.65b 3.39f 2.50g 17.23a 14.75b
1980s 0.00f 0.00f 4.57c 3.30d 0.00h 0.00h 7.61c 5.24e

2020 1990s 0.00f 0.00f 3.28d 2.33de 0.00h 0.00h 6.41d 4.23f
2000s 0.00f 0.00f 0.00f 0.00f 0.00h 0.00h 0.00h 0.00h
2010s 0.00f 0.00f 0.00f 0.00f 0.00h 0.00h 0.00h 0.00h

T RAT A R/NG AR R — I AR Rl AR B ) 22 57 8 3% (P<0.05) .

Note : Different lowercase letters in the same line mean significant difference among different treatments at the same stage (P<0.05).
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The third internode rind puncture strength of different varieties under subsoiling tillage

and density increase in 2019 and 2020
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Table 6 Correlation analysis between stalk lodging

and stalk mechanical strength

B IZES R IZE S
ok Stalk lodging at Stalk lodging at
Indicator mature period harvest period
2019 2020 2019 2020
55 3 T 2RISR
The third internode rind ~ -0.084  -0.277"* -0.061 -0312°
puncture strength
54 RS
The fourth internode rind ~ -0.245  -0.260" -0.008 -0.274"
puncture strength
5 5 T ) 2 E
The fifth internode rind -0.166 -0.262" -0.074  -0.204
puncture strength
55 4 TR RS
The fourth internode -0314* -0385""  -0385"" -0418" "
crushing strength
585 3 T A i e
The third internode -0433" " -0491" " -0476" " 0475 "
bending strength
5 5 Yl A
The fifth internode -0365" " -0344**  -0225 -0383" "

bending strength

TE: = s SR FORTE bR ] 35 A0 G S B A C
Note: * , * * mean significant correlation and extremely significant

correlation between indicators respectively.
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