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Characteristics of water consumption of wheat/maize intercropping
system with reduced tillage and straw mulching
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( Gansu Provincial Key Lab of Aridland Crop Science/ Faculty of Agronomy , Gansu Agricultural University , Lanzhou 730070, China)

Abstract: During the year of 2009 to 2010, a field experiment was conducted to investigate the effects of reduced
tillage and straw mulching on yield, water consumption characteristics and water use efficiency ( WUE) of wheat/maize
intercropping system under different irrigation levels, aiming at providing new ideas for the establishment of efficient wa-
ter-saving intercropping technical systems. The results showed that the land equivalent ratio ( LER) of intercropping was
between 1.46 and 1.56, and the advantage of intercropping was remarkable. Compared to the low and intermediate irri-
gation levels, the economic yield of mazie under high irrigation level was increased by 44.4% and 9.31% in average,
and that of wheat under high irrigation level was increased by 10.22% and 2.36% in average in intercropping with and
without reduced tillage and straw mulching. The average soil water storage before sowing and after harvest stages of
wheat/maize intercropping system in 0 ~ 120 cm profile was significantly improved by reduced tillage and straw mulching.
Reduced tillage and straw mulching, intercropping, and irrigation level were all the dominant factors affecting water con-
sumption of wheat and maize. The optimum combination to improve WUE of wheat and maize was to adopt the integrated
technology of reduced tillage and straw mulching, intercropping, and intermediate irrigation level.

Keywords: reduced tillage; straw mulching; irrigation amount; economic yield; water consumption; water use effi-
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Table 1 The treatment code and corresponding total irrigation quota during growth period of crops

b
Tl‘lf;men is \A W, Ws M, M, M; WM, WM, WM; SWM, SWM, SWM;
Je 21 e B
A /o 285 330 405 450 495 480 540 600 480 540 600

Irrigation quota

T W - BN S M - BUPETOK s WM - (R G0/ N A TR 5 S — B 1.2.3 RN Rk it

Note: W, M, WM and S mean wheat monoculture, maize monoculture, wheat/maize intercropping and straw mulching, respectively; 1, 2 and 3 mean low,

medium and high irrigation quota, respectively.
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The economic yield of wheat and maize under different treatments

HAERON B3 (P ok =0.035) o
2.2 PHBEBEENMNEAEEREEFTHEREKE
2010 4 BEFRAE FARREFIHET 0~ 120 em 1272
P75 5% 2009 4/ HF /N2 R F i BR R o 5 ) i
(P =0.005) o I A AR ALK B
2010 4 B /D B8 22 AE 3 AL Ge RVERE Fh AT 0 ~ 120
em 1 2P I OK &4 - 8. 42% . 13, 18% .
11.68% (£ 2), Ul , 0 HF 8 # A B 334 a4
HIFEVED XS G ZEVE DB FIET 0 ~ 120 em )2 F- 340
IR IR A HE K PR T, (B /N2 R FE B i JE AN A
TEWEAGHE K AL B 0 ~ 120 em 2K B,

R2 FRLEBHETRELECKEREETHDRKE

Table 2 Soil water storage at sowing and harvest stage and water consumption in whole growth period of crops

Al L SNk AT IR A W L3R et
. . ! o FEAK

Qb Soil water storage Rainfall during Soil water storage .

. . Water consumption
Treatments at sowing stage growth period at harvest stage s
/(mm+hm™?%)
/mm /mm /mm

W, 356.9¢ 62.9 262.8b 397.0k
W, 290.1h 62.9 268.8a 369.21
W3 309.3g 62.9 261.7b 440.5j
M, 330.7e 94.7 240.0f 590.41
M, 334.6d 9.7 241 .4ef 637.%h
M; 394.0a 94.7 254.1c 729.5d
WM, 355.6¢ 98.7 224 .4 709.9¢
WM, 330.2e 98.7 242.5e 726.4e
WM, 335.3d 98.7 232.7h 801.3b
SWM, 325.7¢ 98.7 233.9h 670.5g
SWM, 373.7b 98.7 249.3d 763.1c
SWM; 374.5b 98.7 237.4g 835.8a
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Fig.2 Water use effiencey ( WUE) of crops under different treatments
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