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Effects of reduced CRNF applications on N,O emissions and ammonia volatilization in spring maize soil

XIE Yong, RONG Xiang-min", ZHANG Yu-ping, HE Xin, SHI Dun—jie, LIU Qiang

(Hunan Provincial Key Laboratory of Farmland Pollution Control and Agricultural Resources Use, Hunan Provincial Key Laboratory of Nutri—
tion in common University, National Engineering Laboratory on Soil and Fertilizer Resources Efficient Utilization, College of Resources and
Environment, Hunan Agricultural University, Changsha 410128, China )

Abstract:; Effects of controlled—release nitrogen fertilizer (CRNF ) applied at different rates on N,0 emissions and ammonia volatilization
from spring maize soil were studied using both closed chamber with intermittent aeration and closed static chamber. The treatments were no—
nitrogen control(T1 ), common urea at normal rate(240 kg-hm™, T2); controlled—release urea at normal rate( 240 kg+-hm=,T3); controlled—
release urea at 10% less(216 kg-hm™,T4 ); controlled-release urea at 20% less( 192 kg+hm™,T5); and controlled-release urea at 30%
less(168 kghm™,T6 ). Results showed that the dynamics of N,O emissions from the treatments T3~T6 were relatively stable, with no obvi—
ous peaks, compared with the treatment T2. Cumulative N,O emissions were 27.80%, 33.66%, 45.85%, and 55.12% lower in T3, T4, TS5,
and T6 than in T2, respectively. The N,O emissions in T3 and T4 were not significantly different from that in T2, whereas there were signifi—
cant differences in N,O emissions between T2 and T35 and T6. However, no significant differences were found among CRNF treatments (T3~

T6). The N,O emission had an exponential relationship with N application rate (P<0.01). The peak of ammonia volatilization in T2 emerged
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on the 2nd~4th day of fertilization, but on the 9th, 6th, and 1st~2nd day of base fertilization, seedling fertilization and panicle fertilization, re—

spectively, in treatments T3~T6. The ammonia volatilization in T3 and T4 was 8.02% and 0.97% higher than that in T2, respectively, with no

significant differences between them. However, the ammonia volatilization in T5 and T6 were 8.86% and 16.65% lower than that in T2. A lin—

ear relationship between ammonia volatilization and N application was found (P<0.01). The yields of maize in all treatments with N applica—

tions were significantly higher than in the control, but no significant differences were found among nitrogen—applied treatments. The present

results suggest that appropriate reduction of CRNF would alleviate N,O emissions and ammonia volatilization while maintaining maize yields.

Keywords: CRNF; nitrogen application rate; N,O emission; ammonia volatilization; yield
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Figure 1 Dynamic changes of N,O emission fluxes in different treatments
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Table 1 Cumulative N,O emissions under different fertilization
treatments (kgN +hm™)
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T1 0.08b 0.21b 0.09b 0.38¢ —

T2 0.64a 0.94a 0.47a 2.05a 0.70
T3 0.47ab 0.51b 0.50a 1.48ab 0.46
T4 0.54ab 0.47b 0.34ab 1.36ab 0.45
T5 0.31ab 0.43b 0.37ab 1.11be 0.38
T6 0.29ab 0.42b 0.20ab 0.92be 0.32

T AR /NG 5 R A ) 22 53 1235 (P<0.05 )

Note : Different small letters mean significant difference at 0.05 level.
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soil under different fertilization
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Treatment Basal stage Panicle stage .. Loss rate/%
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T1 3.55¢B  2.97dC  3.96dD 10.48dC —
T2 12.06aA  7.35¢cB  11.64aA 31.05abAB 8.57
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T5 10.66abA 10.31abA  7.32¢BC
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T ANRIR NG E B 43 5 260 b B0 8] 2 54 2 35 (P<0.01) 3

#(P<0.05).,

Note: Different capital and small letters mean significant difference at

31.35abAB 9.66
28.30bcAB 9.28
25.88cB 9.17

0.01 and 0.05 levels, respectively.
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