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Effect of Controlled Alternative Irrigation on Maize
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Abstract: Controlled alternative irrigation is a rising technology of water—saving irrigation, which doesn't require

high cost of equipment, but can obtain high yield. However, there were few of researches on controlled alternative irri—

gation in Northeast. So, in this study, the maize growth, eco—physiological Indices, yield and economic benefit etc.

were studied with lysimeters of fluvo—aquic brown soil under different controlled alternative irrigation scheduling, in

Shenyang region. The optimized irrigation scheduling of controlled alternative irrigation for maize suitable for this re—

gional and soil condition was found. These researches provided a theory base for the popularization and application of

controlled alternative irrigation in Shenyang and the Northeast region.
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Table 1  Design of the irrigation experiment
TR BB KEFE 1 Ab 2 Ab 3
Growth stages Treatment] Treatment2 Treatment3
TEAKAE BT RSN SRV SR HRVATE K
IR/ 3 3 3
AR (mm) 141 96 72
AT ~ i 142 94 70
Wk i o o
) (mm) 166 110 123
HEAR KB (R) 6 7 7
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Table 2 Changes in the circumferences of maize bottom—stem, maize plant height and leaf area of different experimental treatments

b B 616 H 6J114H 6J1200 6J127H 730 7160 71240 8JI8H 8J127H

Treatment 6 Jun 14 Jun 20 Jun 27 Jun 3 Jul 16 Jul 24 Jul 8 Aug 27 Aug
AbFE T ZE M (em) 2.30 4.03 6.23 9.97 11.03 11.10 11.10 11.20 11.20
B (em) 13.20 28.33 58.77 72.00 88.80 190.20 258.00 264.60 270.70

LAIL 0.06 0.29 0.68 2.06 3.16 6.42 6.72 7.08 7.10

AbFE 2 25 (em) 2.30 3.85 6.87 9.20 11.10 11.20 11.30 11.40 11.40
R 1 (cm) 13.20 28.27 59.30 81.97 92.60 181.60 255.00 263.80 266.00

LAI 0.06 0.33 0.86 2.13 3.31 6.32 6.54 6.71 6.93

B3 2K M (em) 2.30 3.80 7.48 9.47 10.60 10.61 10.70 10.75 10.80
B i (em) 13.20 27.90 61.88 73.43 89.70 176.40 249.60 259.70 260.70

LAI 0.06 0.39 0.90 2.15 3.41 5.83 6.40 6.60 6.71

T LAT TR R B 2R FORA LIRS I

Note: LAl is the leaf area index; The stem thick refers to the corn base stem perimeter.
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Table 3  Influence of different irrigation treatments on the senescence rate of maize leaf during the growing stage
I A BARREE AL Numbers of yellow leaves per plant
Treatment 7H27H 8H8H 818 H 8128 H 9H9H 9H19H 9H 28 H
Qb3 1 22 3.0 39 52 6.1 79 8.6
Qb3 2 2.3 32 39 4.9 59 7.7 8.0
AbEE 3 2.7 34 4.0 4.8 5.5 7.7 8.9
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Table 4  Influence of different experimental treatments on the progress of milk—filling rate of maize grain
e A 3 TE 3% I B2 (¢/10 BL) Progress of milk—filling
Treatment 8H8H 8H 13 H 8H 18 H 8H 23 H 8H 27 H 8 H31H 9H6H 9H 14 H 9H24H
AbHE 1 0.083 0.327 0.710 1.391 1.953 2.458 2.966 3.445 3.925
Qb3 2 0.061 0.264 0.671 1.319 1.883 2.305 2.765 3.299 3.932
QbR 3 0.075 0.304 0.755 1.333 1.916 2.334 2915 3.505 3.699
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Table 5 Maize yield components of different experimental treatments

ja ot FEK (cm) TS (em) TP KJE (em) TR Frig R
Treatment Ear length Ear perimeter Bald tip length Row numbers Kernel numbers per row  Kernel numbers per ear
AbHE 1 234 18.6 2.3 15.6 449 700.8
AbE 2 239 19.6 29 16.5 42.7 704.9
AbFE 3 224 18.7 33 15.5 40.3 624.7
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Table 6 Influence of controlled alternate irrigation on the dry matter of maize above—ground and the yield of grain
g Ak B TR (o £) A T (g BR) TR (g) I KRR S 2EAT (o ) THIBE (g BR) 75 (kg/hm?)
Treatment  Grains weight per plant  Core weight per plant  100-kernel weight = Weight of leaves, tassel and stalk  Dry matter weight Yields
AbE 1 2753 69.0 39.2 518.8 908.3 9156.0
AbH 2 288.0 70.2 40.8 458.3 859.9 9599.7
Qb3 3 254.0 60.3 39.4 454.2 811.3 8466.4
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Table 7 Water use efficiency of maize under different

treatments of controlled alternate irrigation

TG B E S (mm)  WUEL FE/K i (mm) WUE

Treatment Irrigation norm  (kg/m’)  Water consumption  (kg/m?

A 3 265 3.19 317.8 2.66
Ak 2 300 3.20 379.6 2.53
AT 1 449 2.04 442.1 2.07
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