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Responses of Urea Transformation Dynamics and Nitrous Oxide to Three Urease Inhibitors in Calcareous Soil
LI Jun, LIU Tao, CHU Gui—xin"

(Xinjiang Production and Construction Group Oasis Eco-agriculture Key Laboratory, Department of Resources and Environmental Science,
Agronomy College, Shihezi University, Shihezi 832000, China )

Abstract: Understanding the effects of urease inhibitors on urea hydrolysis and soil nitrous oxide (N,O ) emissions may help improve fertiliz—
er N utilization efficiency and mitigate soil N,O production in calcareous soil. In the present research, the effects of three different urease in—
hibitors, N—(N-butyl ) thiophosphoric triamide (NBPT ), ammonium thoisulfate (ATS) and gossypol acetate(GA ), on urea hydrolysis dynam—
ics and soil ammonium and nitrate transformations were examined in a soil culture experiment under greenhouse conditions. Soil N,O con—
centrations were also determined in situ using Unisense N,O micro—sensor. Fifty percent of applied urea was hydrolyzed within one day, and
almost all applied urea hydrolyzed within three days after amendment. During 14 day period, urea hydrolysis was obviously inhibited by
NBPT, ATS and GA. In the NBPT amendment, the inhibition rate was greatest, with 33.6%, and urea residue in soil was the highest. Soil
NH:-N content was statistically lower in NBPT supply than in other treatments( P<0.05 ). Soil N,O concentrations maintained very low dur—
ing of the first 4 day, then increased sharply,until the peak occurring on the 6" day, and then decreased obviously during 6"~9" day. Soil
N,O concentrations were in order:urea>urea+GA >urea+ATS =urea+NBPT. Furthermore, N,O concentrations were higher during the day
than at night, with diurnal variation ranging from 0.25~3.15 pwmol - L. The path coefficients between N,0 concentration and different forms
of soil mineral N were : NO;—N(0.641)>NH;-N(0.356 )>Urea—N(0.255). There was a significant positive relationship between soil NO;—-N
and N,O contents, indicating that soil nitrate would be one of key factors influencing soil N,O emission. In conclusion, applying NBPT, ATS
and GA inhibits urea hydrolysis and decreases soil N,O generation in calcareous soil, with NBPT as a promising urease inhibitor.
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Figure 1 Effects of urease inhibitors( NBPT, GA and ATS) on urea hydrolysis
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Figure 3 Dynamics of soil N,O concentrations as influenced by NBPT, GA and ATS
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Table 1 Correlation and path analysis between N,0 concentrations and soil NH; =N, NO;-N, Urea—N contents in surface soil(0~20 cm )

EBEEIH

A5 I ELL ILEE [B)423# 4% 72X Indirect path coefficients = R
Independents R Path coefficients Urea=N(X,) NH;=N(X,) NO;=N(X;) SUM Regression equation
Urea-N(X,) 0.108 0.255 — -0.037 -0.110 -0.147

. L ~ N Y=-0.021+0.02X +
NH:i-N(X,) 0.254 0.356 0.026 0.075 0.102 0.03X,+0.04X,
NO;-N(X3) 0.555% 0.641%* -0.044 -0.042 — -0.085

T FORZARIR G NoO HERSOHe BE 1% i K F

Note : * indicates significant correlation.
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Table 2 Effects of different urease inhibitors on soil nitrogen contents(on the 70" day )

s Bk B TCHLA FRER ML A A FRE ML A2 (H SR 2AE MR ZM
Treatments Residual Nmin/mg N-kg™ Residual Nmin/N,,./% Nmin difference/% NHi-N difference/% NO;-N difference/%
JR 2 (Urea) 52.2+1.9d 24.8+0.9d — — —
JRE+E AR ER £ (U+ATS) 54.8+0.8¢ 26.11.1c 3.2+0.4¢ 64.7+0.5a 2.4+0.4c
JRE+BER A (U+GA) 57.6+1.0b 27.4+1.5b 8.6x1.6b 62.626.5a 7.9+1.7b
R +NBPT( U+NBPT) 60.1£0.6a 28.6+1.3a 13.320.7a 66.9+4.7a 12.620.7a

1 5% B LA =(NH; =N )+(NO; =N ) ; (TEHLE /M AR 22l =[(UI-U)/U]x 100, UT SR REGE 617 U R BitifR 2 B h RGIR RVNE 713
JRAE 0.05 K257 B2

Note : Different lowercase letters in the same column indicate significant difference at P<0.05.
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