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Water consumption characteristic and yield changes in response to different
root partition patterns in wheat-maize intercropping system

FENG Fu-xue', KONG Xue-fu?, YIN Wen?, HU Fa-long’, ZHAO Cai*, CHAI Qiang®, YANG cai-hong®
(1. College of Engineering , Gansu Agricultural University , Lanzhou, Gansu 730070, China;
2. Gansu Provincial Key Laboratory of Arid Land Crop Science, Lanzhou, Gansu 730070, China)

Abstract: A field experiment was conducted from March to October in 2009 to investigate the effects of different
root partition patterns (roots of intercropped wheat-maize were separated by plastic film (PW//C), and nylon (NW//
C), no-root-separation (W//C), sole wheat, and sole maize) on soil water, soil evaporation and water use efficiency
(WUE) of wheat-maize intercropping system. The results indicated that the intercropping systems significantly affected
the characteristic of soil water consumption that markely improved crop yield and WUE during two crops growing stage.
Root partition patterns significantly decreased soil water dynamic and crop yield. Before harvesting wheat, W//C, NW//
C and PW//C treatments improved soil water storage of maize strip by 2.38% , 3.82% and 6.13% than that of wheat
strip, respectively. However, after harvesting wheat, NW//C and PW//C treatments decreased soil water storage of
maize strip by 5.41% and 16.07% than that of wheat strip, respectively. However, no significant difference was found
in soil water storage between wheat and maize strips by W//C treatment. Root partition patterns significantly increased
the soil evaporation, and NW//C and PW//C treatments significantly increased soil evaporation by 6.71% and 20.13%
compared with NW//C treatment, respectively. Compared to the weighted averages of sole wheat and maize, W//C,
NW//C and PW//C treatments significantly improved yield by 33.60% , 26.93% and 24.69% , water consumption by
0.2% ,1.02% and 6.69% , and water use efficiency( WUE) by 34.93%, 26.67% and 17.80% , respectively. Com-
pared to NW//C and PW//C treatments, W//C treatments significantly improved yield by 5.25% and 7.14% , de-
creased water consumption by 1.21% and 6.64% , and improved WUE by 6.52% and14.54% , respectively.
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Fig.1 Sketch showing field spatial pattern of wheat-corn intercropping system
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Fig.6  The daily changes in soil water evaporation of intercropped wheat-maize by

different treatments during the whole growing period
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Table 1  Water consumption, yield and WUE of wheat and maize by different treatments
Rkt A g e
T ﬂ\f . Water consumption Maize yield Wheat yield Total yield J (ke WI_JF'hm_Z)
reatmen /(mm*hm~2) /(kg-hm™2) /(kg-hm~2) /(kg-hm~2) g mm

BAEEK (C) Sole maize 520a 9821a — 9821h 18.89¢
BVE/NE (W) Sole wheat 382.4d — 6482a 6482¢ 16.95d
JETe MR /N [l £ K (NW//C)
Wheat-maize intercropping that root separat- 455.8bc 6673b 3674bc 10347ab 22.70ab
ed by nylon
SRR AR/ [ 2K (PW//C)
Wheat-maize intercropping that root separat- 481.4b 6663b 3501c 10164ab 21.11b
ed by plastic film

NisY; Al 5
ARBUNZ ISR (W//C) 450.3c 7058b 3832b 10890a 24.18 a

Non-root-separation

TEAR/NEFRERIRTE 0.05 K LR B3

Note: Different small letters indicate significant difference at the 0.05

level .
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