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Effects of Controlled—release Urea on Wheat—corn’s Yield and Soil Nitrogen
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Abstract: The effects of controlled —release urea on wheat—corn’s yield, nitrogen use efficiency, soil nitrogen accumulation and movement
were studied by field experiment. The results showed that the yield of wheat and corn were 97.4% and 97.7% respectively after applying con—
trolled-release urea which quantity was decreased by 20% and 40% compared with that of general urea treatment. After applying controlled—
release urea which amount was 60% of general urea, agronomic N use efficiency( ANUE) increased by 11.57% and partial factor productivity
for applied fertilizer(PFP) increased by 54.14%. After applying controlled-release urea which amount was 80% of general urea, fertilizer a—
gronomic utilization increased by 6.40% and partial factor productivity increased by 22.09%. Alkali—hydrolyzable (0~20 cm ) nitrogen and

soil nitrate (0~40 cm ) were increased after applying controlled-release urea, soil nitrate (60~80 ecm) had no significant difference between
controlled-release urea and no nitrogen treatment, soil nitrate (60~80 c¢m, wheat block; 60~100 ¢m, corn block ) were increased compared
with that of no nitrogen treatment, nitrogen moved obviously. Test results suggested that reducing controlled-release urea amount could in—
crease nitrogen accumulation of upper soil, at the same time the amount of nitrogen which moved to soil depth was decreased. Therefore, re—
ducing controlled—release urea amount was helpful to increasing the fertilizer’'s adverse effect on environment.
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Table 1 Experiment treatment

sl AR A JifE & Dosage of fertilizer/kg-hm™

Treatment Content N P.0s K0
& T X HR, A EEL 0 120 90
wheat T2 WERE, 100%, H:dt 40955, 60%38 6 210 120 90
T3 BRRE 60%, 2T EHM 126 120 90

T4 FRRE 80% , £ IHE 168 120 90

ESS T1 XFHE, AR A 0 90 120
corn ™ TR E , 100%, £ FE M 225 90 120
T3 BRIFR 60%, 23 HNE 135 90 120

T4 BRIFR 80%, &3 HNE 180 90 120




1746 FTHIFE . BRIRES/NE-FT KB R LA RN 20109 A
16 000 701 aA

Q@ a. F alA
£ 14000} A aA ad -, 60 :
12000 e 50k
i bB E L
% 10 000 ﬂﬂ 10l

2 8000k -
% ®& 30}
5} 6 000} % .
M 4000 & 20
#® 2 000f 1o

0 T1 T2 T3 T4 0 INERTTH =W
pisE BURER ]

R ARBNETFRFR 5%ERKE, ARBKE TR 1%
ZRKE, T,
Different small letters mean significant at 5% level; Different capital

letters mean significant at 1% level.

1 BABNE-FERFHATE

Figure 1 Total yield of wheat and corn
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Figure 2 The hydrolytic nitrogen of different treatments

in 0~20 c¢m soil
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Table 2 Total nitrogen Agronomic efficiency and Partial factor productivity of wheat and corn dealed with different treatment
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I kg+hm™ ke ¥THL - kg ™N H ﬁ)ﬁé}‘ﬁ%aﬁ/ Partial factor productivity HH ﬁbi?:.i‘gm/
Treatment . . - 9oV ariation . a7 9oV ariation
Dosage of nitrogen Agronomic N use efficiency for applied fertilizer
T2 435 9.85 3251
T3 261 10.99 11.57 50.11 54.14
T4 348 10.48 6.40 39.69 22.09
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Figure 3 The nitrate nitrogen of different treatments in 0~20 c¢m soil
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Figure 4 The nitrate nitrogen’s movement dynamics in soil at

wheat growth phase
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Figure 5 The nitrate nitrogen’s movement dynamics in soil at

corn growth phase
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