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Evaluating effects of regulated deficit irrigation to growth and yield of
spring maize in northeast China based on RAIGA - PPC model
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Abstract: In order to research the comprehensive effects of regulated deficit irrigation to growth and yield of spring
maize in northeast China, under the mobile awning, taking the spring maize of northeast China as experiment material,
the effect of moderate regulated deficit treatment to the dry weight and water consumption in seedling stage, jointing stage
and heading stage of maize was analyzed by using the cylinder cultivation experiment method. Also carried out the projec-
tion pursuit establishing model and comprehensive evaluation by adopted the real coded accelerating immune genetic algo-
rithm. The result showed that: The water deficit in seedling stage, the maize will be had strong adaptability to drought,
so in seedling stage, the water deficit can be moderated with 50% to 60% of field capacity, and the scheme of water
deficit in seedling stage will be better than other schemes according to the model evaluation.
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Table 1  The irrigation experimental scheme of RDI for maize

HATH

Jointing stage

gl
Heading stage

75 Ab ¥ Hi

No. Treatment Seedling stage
1 MMM %5 Moderate RDI
2 MMN HF %5 Moderate RDI
3 MNM HH £ 5 Moderate RDI
4 MNN £ 5 Moderate RDI
5 NMM IE# Normal
6 NMN IE# Normal
7 NNM IE# Normal
8 NNN 1E% Normal

F1EE 5 Moderate RDI

FHEEJES Moderate RDI

HFEEH S Moderate RDI 1E# Normal
1E# Normal HEEJH S Moderate RDI
IEH Normal IE# Normal

*HEEJH S Moderate RDI HEEJH S Moderate RDI

"FEFE S Moderate RDI L Normal
TE% Normal HEJH5 Moderate RDI
TEH Normal TE% Normal

T M—H R, 45 AR 50% ~ 60% ; N—1E 3, #45 + SAHRHRE 70% ~ 100% o

Note: M—Moderate RDI, water content of soil is 50% ~ 60% the content of field holding water after every irrigation; N—Normal, water content of soil is

70% ~ 100% the content of field holding water after every irrigation.
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Fig.1 Dry matter accumulation in the maize harvesting
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Table 2 The water consumption of maize in different stage for regulated deficit treatment

o E ~ B P ~ il Tl ~ S #it

P usil o i - . . s
Seedling to jointing stage Jointing to heading stage Heading to filling stage Total

No. Treatment

/mm /mm /mm /mm
1 MMM 42.5 78.5 134.3 255.3
2 MMN 56.1 65.0 192.4 313.4
3 MNM 45.6 98.6 159.5 303.7
4 MNN 45.9 100.9 199.0 345.7
5 NMM 71.6 69.6 144.7 285.9
6 NMN 78.8 68.3 205.0 352.1
7 NNM 78.5 99.5 143.9 321.9
8 NNN 78.0 101.9 194.6 374.6
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Table 3 The maize yield and constitution in different stage for regulated deficit treatment

g T T PR ﬁ*ﬁi }%*ﬁ’!ﬂ @Jﬁ TR

75 Qb3 Yield WUE Shoot dry Root dry Plant 100-grain Grain Spike Barren

No Treatment /e /(kg*em™?) weight weight height weight numbf:r length ear tip
/g /g /em /g per spike /em Jem

1 MMM 246 2.07 262.7 49.0 220.0 38.33 628 27.2 3.3
2 MMN 287 2.21 257.7 68.0 224.2 43.27 786 30.7 2.5
3 MNM 291 2.22 266.3 62.0 239.2 40.50 749 33.2 4.9
4 MNN 333 2.36 322.3 84.0 250.5 42.08 753 32.2 3.8
5 NMM 267 2.13 274.3 53.7 227.7 38.01 726 28.8 3.9
6 NMN 311 2.21 261.3 56.3 233.3 46.50 604 29.7 2.1
7 NNM 294 2.18 269.7 58.0 243.0 39.70 700 31.3 5.4
8 NNN 313 2.13 359.3 78.0 254.6 38.17 830 30.8 1.2
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