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Abstract: In order to explore the high-yield and high-efficiency cultivations of maize and its environmental
effects on the Loess Plateau, we studied the characteristics of spatial-temporal dynamics in soil moisture, yield and
water use efficiency, accumulation and profile distribution of nitrate and ammonium nitrogen in different cultivation
systems of spring maize on Loess Plateau through a two-year field positioning experiment. Three treatments including
farmers’ practice (T1) , high-density and super-high-yield with chemical fertilizer and organic fertilizer (T2) , me-
dium-density, high-yield and high-efficiency mode with chemical fertilizer and organic fertilizer (T3) were carried

out with Zhengdan 958 as cultivar. We determined soil water content during the critical growth period. The actual
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yield, nitrate and ammonium nitrogen content in 0 ~ 100 e¢m soil layer were measured after harvest. The results
showed that the changes in soil water content was greatly affected by rainfall. The rainfall in 2017 was 374.2 mm,
which was a dry year. In this situation, maize could not only efficiently use water in 0~ 120 cm soil layers, but also
don’t cause soil water deficit in lower level (120~200 cm). The rainfall in 2018 was 490.8 mm, which was a wet
year, the soil water content in 0~60 cm layer changed greatly in each growth period, and the soil water content in
60~200 cm layer remained stable. Compared to T1 and T3, the nitrate accumulation under T2 treatment in 60~ 80
and 80~100 em soil layer was higher and leaching was obvious. In 2017, the accumulation of nitrate under T2
treatment was 8.2 and 76.4% higher than that in in 60~80 c¢m and 80~ 100 cm soil layers under T3 treatment, re-
spectively. In 2018, the accumulation of nitrate in 60 ~80 c¢cm and 80~ 100 cm soil layers with T2 treatment was
50.3% and 129.3% higher than that with T3, respectively. Excessive fertilization leads to leaching of nitrate nitro-
gen into deep soil due to rainfall infiltration. Nitrate accumulation was significantly correlated with spring maize
yield and nitrate was an important determining factor for maize yield. In 2017, the yield of T2 and T3 was 55.4%,
and 64.4% , and WUE was 46.9% and 55.9% higher than that of T1, respectively. In 2018, the yield of T2 and T3
was 49.7% and 31.2% and WUE was 58.9% and 40.4% higher than that of T1, respectively. In conclusion, T3
treatment not only ensured high yield and high water use efficiency, but also reduced nitrate nitrogen leaching, mit-
igated environmental pollution, which could be helpful for increasing grain yield and WUE of dryland maize in
semi-arid regions.

Keywords: high yield and high efficiency cultivation; soil water content; nitrate nitrogen; ammonium nitro-

gen; spring maize yield
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Different planting methods and management measures of spring maize
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Fig.7 Ammonium nitrogen content in 0~ 100 cm soil profile
under different cultivations of maize in 2017
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Fig.8 Variations of ammonium nitrogen content in 0~ 100 c¢cm
soil profile under different cultivations of maize in 2018
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Table 2 Nitrate accumulation in different soil

layers after maize harvest

+JZRE Soil depth/cm
20~40 40~60 60~80 80~100

T1 27.29a 30.20b 48.56b 94.71b 143.50b
2017 T2 115.65a 252.14a 301.95a 145.35a 274.28a
T3 61.28a  83.73ab 218.42ab 144.16ab 155.47ab
T1 17.04ab 13.32b  16.91a 15.98¢c 19.60b
2018 T2 23.85ab 26.51b  49.43a 115.27a 107.65a
T3 29.62a  59.33a  51.34a  76.70b 46.95b

GO fb g

Year  Treatment (o

T AR F B R RAE P<0.05 7K L AS ) b B JR] 25 5 5 2
T,
Note: Different letters within each column mean significant

differences at P<0.05 level. The same as below.
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Table 3 Variations of grain yield, water consumption

and WUE in different cultivations

. s KR b
A4y Ab PR A Water ..
Grain yield . Water use efficiency
Year Treatment Sk h o consumption (ke hm2 a1
(kg hm ) PN ()
T1 8130b 404.71ab 20.14b
2017 T2 12637ab 427.21a 29.59a
T3 13362a 426.71a 31.39a
T1 12963¢ 503.37a 25.75b
2018 T2 19409a 477.09a 40.93a
T3 16045h 471.94a 36.04a
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