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Effect of Irrigation Amount and Plant Density on
the Lodging Resistance of Maize Stalk under

the Condition of Mulch Drip Irrigation
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Abstract: In order to clarify the effect of irrigation on the stalk lodging resistance of close planting maize under
the conditions of mulch drip irrigation, two years experiments on the interaction between irrigation amount and plant-
ing density were tested, and the changes with the irrigation amount in maize stalks breaking force, plant height, bas-
al internodes morphology and mechanical strength were studied under different planting densities. The results
showed that the lodging resistance of stalks decreased with the increase of planting density. The effect of the change
of drip irrigation amount under different densities on the stalk lodging resistance is not completely consistent. Under
the condition of close planting, the appropriate increase in irrigation amount(480—-540 mm) can improve the material
accumulation of basal internodes and stalk diameter, and enhance the stalk mechanical strength; while increasing
the irrigation amount continue, the effect of lodging resistance of stalk is not significant.
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Fig.1  Distribution of precipitation and air temperature at the experimental site during growth season of maize(Apr. to Oct.)
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Note: Different lowercase letters indicate a significant difference in the 0.05 level among different irrigation amount of the same plant density; different

capital letters with underline indicate a significant difference in the 0.05 level among different plant density.
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Fig.2 Effects of irrigation amount on stalk breaking force of maize under different planting densities
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Fig.3 Effects of irrigation amount on mechanical strength of basal internodes of maize under different planting densities
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Fig.4 Effects of irrigation amount on plant height and ear height of maize under different planting densities
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Fig.5 Effects of irrigation amount on length and diameter of basal internodes of maize under different planting densities
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Table 1  Correlation coefficients between all indexes
i br
Tndex X1 X2 X3 X4 X6 X7 X8 X9 X10
X1 1
X2 0.573%* 1
X3 0.133 0.127 1
X4 0.180 0.236 0.173 1
X5 0.9327%#%* 0.499* 0.225 0.336 1
X6 0.188 0.327 -0.389 0.157 0.167 1
X7 0.6327%* 0.434* -0.209 0.193 0.636%* 0.733%* 1
X8 0.766%* 0.511%%* -0.120 0.146 0.756%* 0.668%* 0.856%* 1
X9 0.282 0.007 0.514%* -0.085 0.351 -0.618**  -0.319 -0.054 1
X10 0.8527%* 0.487* -0.154 0.265 0.805%%* 0.490* 0.765%%* 0.854%* -0.084 1

TE: XTFRIRBUITIT 3 X2 IR 5 X3 27N L 5 X AR L0010 (A I 5 X5 Fom BEAR 19 ] B4R 5 X6 3275 3 710 1) 28 I 1 5 X7 37 563
4779 [A] HE RS 88 5 X8 SR/ 2R 5 71 T 2 it 58 8 5 X O R/ B 1 T 15 7K 38 5 X 10 /R B4y R SRS HE T8, Al 43 5| /R 7E 0.05 il

0.01 /K FZEFBE ,n=25,

Note: X1, breaking force; X2, plant height; X3, ear height; X4, length of basal internodes; X5, diameter of basal internodes; X6, RPS of third inter-
node; X7, CS of fourth internode; X8, BS of fifth internode; X9, moisture content of basal internodes; X10, DWUL of basal internodes. * and

*# indicate significance at the 0.05 and 0.01 probability levels, respectively, n = 25.
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