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Utilization of Residual Nutrients in Soil by Summer Maize Cropping with No Fertilization in Southern Area of
the Loess Plateau

ZHANG Wen-wei, WANG Zhao—hui, LI Li-li, LI Sheng—xiu

(College of Resources and Environmental Science, Northwest Agriculture and Forestry University, Yangling 712100, China)

Abstract: It is the rainfall that is the main reason for nitrate leaching in dryland soil in the southern area of the Loess Plateau. A long—term
field experiment with the rotation of winter wheat and summer maize was initiated in 2004, and the N and P fertilizer were applied before
winter wheat seeding, summer maize was seeded with no fertilizer added to study how the crop utilize residual nutrient in soil and prevent ni—
trate leaching under no fertilization condition. The result showed that the biomass and grain yield of summer maize increased with the in—
crease of N rates applied before wheat seeding, but the increase of P rates had no effect on them. N, P and K uptake of summer maize in—
creased with N rates. However, N and K uptake of summer maize decreased, and P uptake had no significant changes with P rate increasing.
The amount of water in soil profile decreased with the increase of N rates before winter wheat seeding, while the difference of soil water at dif—
ferent soil layers decreased significantly over P rates. In conclusion, summer maize cropping with no fertilization effectively stopped and de—
creased soil nitrate leaching, but when too much N, such as 240 and 320 kg N-hm™ of N fertilizer was used before winter wheat seeding, the
nitrate could still be leached down to very deep soil layers, the nitrate leaching peak was obviously moving down to deep layers, and this
might result in N loss finally. Nitrate accumulation in 0~220 c¢m soil layers decreased at different P rates applied before wheat seeding, and it
had no significant changes for that in 220 ¢m to 300 cm layers.
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Table 1 Effects of N and P rates before wheat seeding on biomass and grain yield of summer maize at harvest

in a winter wheat and summer maize rotation system

Mgt kg Nohm®  AEWpE/Chm™ PREEAChm? BORIREY % B Ag POshm® AP hm® PR A hm? R R0 %
0 2.80d 0.84c 29.34be AHEAL 2.64c 0.72¢ 26.23c
80 3.20cd 0.89¢ 26.69¢ 0 6.31a 2.63a 41.53a
160 4.12¢ 1.48¢ 35.93b 50 3.59h 1.21b 33.11b
240 6.92b 3.22b 45.94a 100 3.61b 1.10b 28.74be
320 8.35a 4.30a 49.73a 150 3.15he 0.95hc 28.58hc
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Table 2 Effects of N rates before wheat seeding on N, P and K
uptake of summer maize at harvest in a winter wheat and summer

maize rotation system

Wi, WU kg Nohm? IR /kg P-hm™ Wit /kg K-hm
ke N-ho™ gy bk R REBE PR fibk

0 9.21c 19.75¢  2.63b 6.18¢ 8.82b  54.06bc
80 9.6lc 21.82¢  2.62b  6.59bc 8.80b  64.46bc
160 16.09¢c  30.46c  4.42b 9.17b  1495b  76.63b
240 34.09b 51.27b  8.85a 12232 31.0la 125.17a
320 5290a  73.76a  10.34a  13.22a 39.57a  130.62a
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Table 3 Effects of P rates before wheat seeding on N, P and K
uptake of summer maize at harvest in a winter wheat and summer
maize rotation system

Ry kg Nohm™ @it kg Pohm™ 4R /g K+ hm™
kg POshm™ gy bk TR MM TR R
AHEAE  7.64c 1823¢  2.1le  6.13b  7.69c  49.86¢

0 29.65a 45.46a  6.33a 9.77a  25.72a 123.71a

50 12.68h  25.54b  3.38b 7.18b  11.88b  71.32b

100 11.64bec  25.19b  3.23b 7.15b  11.11b  63.39bc

150 10.03bec  21.45bc  2.84bc  6.92b  10.13be  59.28be
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Figure 1 Effects of N rates before wheat seeding on water distribution in soil profile at summer maize harvest

in a winter wheat and summer maize rotation system
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Figure 2 Effects of P rates before wheat seeding on water distribution in soil profile at summer maize harvest
in a winter wheat and summer maize rotation system
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Figure 3 Effects of N rates before wheat seeding on NO;—=N content in soil profile at summer maize harvest
in a winter wheat and summer maize rotation system
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Figure 4 Effects of N rates before wheat seeding on NO;—N content in soil profile at summer maize harvest

in a winter wheat and summer maize rotation system
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