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Effects of various cultivation systems on soil water
space-time dynamics and yield of rainfed spring maize

BAI Xiang-bin'"?, YUE Shan-chao', LI Shi-ging', CHEN Ying-ying’
(1. State Key Laboratory of Soil Erosion and Dryland Farming on the Loess Plateaw, Northwest A&F University , Yangling ,
Shaanxi 712100, China; 2. College of Natural Resource and Environment , Northwest A&F University , Yangling , Shaanxi 712100, China)

Abstract: To assess the impacts of different cultivation systems on the characteristics of space-time dynamics on soil
moisture and water use efficiency (WUE), which could be helpful for increasing grain yield and WUE in dryland maize
production in semi-arid regions, a field trial was conducted at the Changwu experimental station in 2012 and 2013. Four
treatments were carried out including farmers’ practice (N 200 kg+hm™2, ridges covered with plastic film, CK), Tl
treatment (N 380 kg'hm_z, ridges and furrows both covered with plastic film), T2 treatment (N 225 kg* hm=2 + Or-
ganic fertilizer, ridges and furrows both covered with plastic film), T3 treatment (N 225 kg+hm~? + Organic fertilizer,
ridges and furrows both covered with plastic film and removing plastic film at silking stage) . Compared to farmers’ prac-
tice, T1, T2 and T3 treatments could not only efficiently use water in the O ~ 100 cm soil layers, but also use water in
the 100 ~ 200 cm soil layers. At harvest, no significant differences in soil water content were observed between treat-
ments. Water consumption levels during the whole growing stage of the four treatments were in the order of T3 > T2 > T1
> CK, and the grain yields followed the same. Because the rate of yield increase was higher than that of water consump-

tion, the water use efficiencies of the four treatments were also found to be in the same order as T3 > T2 > T1 > CK. In
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conclusion, the cultivation systems that ridges and furrows both were covered with plastic film improved not only grain

yield but also water use efficiency, especially in the plots where plastic film was removed at the silking stage. This culti-

vation system could be helpful for increasing grain yield and WUE of dryland maize in semi-arid regions.

Keywords: spring maize; soil water content; WUE; yield; cultivation system
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®1 TEAHBARBEEERERMBEARLE LB KETU R TR 0~ 200 cm TEFKE

Table 1

Dynamics of soil water storage in different soil layers and 0 ~ 200 cm soil water storage

at the mature stage of rainfed spring maize under different cultivations

3K AR L Soil water storage/mm

+J/Z/em b3

. 2012 2013
Soil layer Treatment
PT~ V6 V6 ~ Rl Rl ~ R6 R6 PT~ V6 V6 ~ Rl R1 ~ R6 R6
Tl 10.5a -108.5a 49.8ab 483.9a 19.5a -101.8a 41.8ab 462 .5a
0200 T2 12.3a -120.9a 44 .8ab 469.4a 22.5a -97.2a 55.2a 463.0a
T3 13.0a -130.2a 71.0a 482.9a 15.4a -114.2a 59.1a 459 .4a
CK 16.1a - 66.6b 35.6b 490.3a 10.8a -33.5b 27.9b 465 .9a
T1 5.4a -82.6a 81.6ab 18.9a -6l.1a 30.0a
L~ 100 T2 3.2a -86.7a 73.8ab 17.1a -51.5a 41.9a
T3 5.4a -93.9a 91.9a 11.0a -79.2a 40.2a
CK 12.2a -50.4b 62.1b 9.1a -33.2b 13.6b
T1 5.1a -25.9b -31.8a 0.6a -40.7a 11.8a
T2 9.1a -34.2a -29.0a 5.4b -45.7a 13.3a
100 ~ 200
T3 7.6a -36.3a -20.9a 4.4b -35.1a 16.7a
CK 3.9a -16.2b -26.5a 1.7a -0.3b 14.3a

VR RERRTE 5% K LR BE, TR,
Note: Different letters meant significant differences at P <0.05 level.
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