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Effect of Different Nitrogen Rates on Nitrogen Utilization and Residual Soil Nitrate of Spring Maize
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Abstract: The environmental problem caused by excessive use of nitrogen fertilizer is becoming a very important issue and rational use of ni—
trogen fertilizer has become the focus of concern increasingly. In order to provide evidence for reasonable use of nitrogen fertilizer, this paper
analyzed the effects of nitrogen level on spring maize nitrogen utilization and soil nitrate nitrogen residual. With 5 level of nitrogen rates (0,

50, 100, 200 and 300 kg+hm™), this experiment were conducted at Tongzhou District, Beijing. The effects on spring maize production, nitro—
gen use efficiency, nitrogen balance and nitrate—nitrogen accumulation in soil were discussed in this paper. The results show as following: (1)

the highest spring maize yield reached to 9 006.4 kg-hm™; the nitrogen use efficiency ranged from 19.7% to 25.8% under different rates

of nitrogen fertilization, which reached the highest 100 kg+hm™ when 100 kg+hm™ was applied; (2 )the nitrogen uptake by spring maize

increased with the nitrogen fertilizer increasing and surplus nitrogen in soil profile dominated the residual N. Despite apparent nitrogen loss
was a small part of nitrogen surplus, the apparent nitrogen loss significantly increased with the nitrogen fertilizer increasing; (3)The

residual N,;, accumulated increased significantly with the nitrogen fertilizer increasing in 180 cm soil profile, which reached to the highest
value 195 kg-hm™ at the rate of 300 kg*hm™ level. The nitrogen at the rate of 100 kg+hm™ could satisfy the spring maize demand. The envi—

ronment would be threatened when the nitrate was cumulated in the soil at the rate of 200 and 300 kg-hm™.
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Figure 1 Precipitation distribution during the year of 2008

at the study site
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Table 1 Basic properties of tested soil

+ERE /em 2Rlg-kg’  WAE/mgkg'  HMH/mg-kg!  HMBE/mg-kg BEHFR% — HIEAE/ geem® pH
0~30 0.91 36.84 115.34 63 1.713 1.37 7.8
30~60 0.65 30.58 90 40 0.94 1.31 7.1
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Figure 2 Distribution and accumulation of NOs—N in soil
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profile at different N treatments
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150 cm DA AT REBLRR ZR/EWHIEE , AR T
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HESKTH T /K=, M\ Er REHEk
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Table 2 N balance during the growth season of spring maize (kg*hm™)

Ab P Treatment NO N50 N100 N200 N300
A)ZR A Nitrogen input
Jiti% & Nitrogen fertilizer rate 0 50 100 200 300
$EHT Nuin, Nuin before sowing 110 110 110 110 110
W4k Net mineralizatio 143 143 143 143 143
Jgr A Total input 253 303 353 453 553
B)&#iH Nitrogen output
Ve Crop uptake 172¢ 182bc 198b 215ab 221a
+ 3R N, residual Ny, 81d 124¢ 140c 169b 195a
WS Apparent losse 0 -4 16 69 137
RBIA Nitrogen surplu 81 121 155 238 323

E:F—FI AR —RFAR T RFRERE 5%REFKFE(n=3), T,

R 3 FRAERKFETEERN=EMALE
Table 3 N efficiency and the yield of spring maize at different N application rates

JEFE Treatment Wi tkg-hm® 7= Bifkg-hm®  AUEFIFACE NURG  JUBARZEFIFI NAE kg kg ZUIELE TR IR NPE/kg kg
NO 172.0c 7 557.1c — — —
N50 182.2bc 8 116.1b 20.5 11.2 2.9
N100 197.8b 8 633.7a 25.8 10.8 52
N200 214.9ab 9 006.4a 21.9 72 6.4
N300 221.3a 8 997.1a 19.7 5.8 6.5
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