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Abstract: The objective of this study was to investigate nitrogen ( N) loss from soil-crop systems under different fertilizer N
managements, and to provide some suggestions on optimizing fertilizer management practices. The experiment was carried in high yield
production area of Huantai county in Shandong province in 2009. Four kinds of fertilizer N application practices were designed,
including CK, farmer practice (FP) , optimizing fertilizer application (OPT) and controlled release fertilizer (CRT) for studying the
fate of N during the maize growth season in 2009. The water and nitrogen management model (WNMM ) was used to simulate the
dynamics of soil water and N fate. The results indicated that the ratio of nitrate leaching and NH, volatilization accounting of fertilizer N
ranged from 6% to 18% and 5% to 34% , and their means were 12. 7% and 20. 7% , respectively. The amount of N leaching under
OPT was 14.5 kg« hm ™, was the lowest in all treatments. The amount of NH, volatilization under CRT was 7.6 kg« hm

)

respectively, was the lowest in all treatments. The order of total N loss under four treatments followed as: FP > OPT > CRF = CK.
Both OPT and CRT treatments are the best management practices considering their high grain yield, water and nitrogen use efficiencies,
and environmental protection.
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Table 1  Basic soil physical properties and hydraulic parameters in soil profile
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4R K LA AL/ P TR HE Oy 0, FC K,
/em /%A VAR A Zh kL b /g-cm’3 pH Jem®rem™? Jem®rem P ZemPrem ™ Jem-ed !
0~20 36.0 52.6 11.4 w4 1.45 8.0 0.074 0.453 0.290 22.8
20 ~40 31.4 47.8 20.8 1 1. 64 8.5 0.071 0. 381 0. 300 3.3
40 ~110 10. 6 56.8 32.6 ¥ B 1.43 9.1 0.070 0. 460 0.310 14.7
110 ~170 19.8 47.6 32.6 1 1.55 9.1 0. 141 0.415 0.320 14.7
170 ~200 18.9 46. 4 34.7 FiE+ 1.65 8.8 0.170 0.377 0.320 14.7
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Mt I AL B K 4y R AR I FP b B < CRF 4b
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2.2.3 RHEAZH RSN
4B R R R E R WK 3. BT CK b B
Al A, VE KA, 5 ER WO B A4
WEM T H S AL (£ 3). T FP Ab 5 I &
B, O A R R B . OPT A3 (1 0 3 bk ok 2
TG, 32 B A A B K 7K 43 95 U R it I 48 B A1
1 9% CK A 1 %0 3% ik 2% B 3k $135. 9 kg-hm ~*, B
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Table 2 Water balance in 1. 8 m soil profile for different fertilizer treatments

oyl P& 7K / mm W/ mm KB/ mm B/ mm SE 47/ mm f”:%/kg-hm’2 7J(§}7Fl“ﬂ$/kg-m’3
CK 352 60 285 103(25.0% ) 24 6 547 1. 69
FP 352 60 285 78(18.9% ) 49 8342 2.30
OPT 352 60 286 59(14.3% ) 67 8 595 2.49
CRF 352 60 288 77(18.6% ) 47 8632 2.36

D) 4655 WO RoRB R ORI B IR/K 2y BN s K FUTROCE = 74/ (606 +B1R)
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#3 OAREIEEFEED T8 R A ZH KD /kg-hm 2

Table 3 Crop yield and nitrogen loss under different fertilizer treatments/kg+hm ~2

b B it 54 SE 7 1E W i Rk R HHER AL ISR TS

CK 0 6547a 178a 35.9 2.0 0. 64 38.5

FP 330 8 342b 282h 47.4(14% )  111.2(34%) 2.37 161.0(49% )
OPT 240 8595h 283h 14.5(6%) 55.9(23% ) 1.87 72.3(30% )
CRF 168 8632b 284b 29.7(18% ) 7.6(5%) 1.03 38.3(23%)

1) B Ja iR 7 B 3R 0R 22 5 R V5 355 1A 10 0 M S 7= A2 00 ot O 2 i L 461

ST E) OPT A1 CRF 4b3 X T8 5 EF/EY
SCHR S - 58 T PG Bk B RUR R (145 kgehm )
O, G AN I AR AN it N A B ) U A i
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