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Effects of different fertilizer synergists on ammonia volatilization loss and yield of winter wheat in a calcareous
fluvo-aquic soil

LIU Shi-teng, LIU Chun-li, LI Kai-chun, DU Chen-xi, PAN Shi-bin, JI Wen-feng, HAN Yan-lai, LI Pei-pei* ( College
of Resources and Environmental Sciences, Henan Agricultural University, Zhengzhou Henan 450000 )

Abstract: Ammonia volatilization is an important way of nitrogen loss in calcareous soil. Severe ammonia volatilization will
lead to a waste of nitrogen fertilizer resources and atmospheric environmental pollution. A field experiment was carried out to
test ammonia volatilization of the winter wheat growing stages and winter wheat yield affected by nitrogen fertilizer synergists in
a calcareous fluvo-aquic soil of Xuchang county, Henan Province. The field experiment was designed with four treatments :
CK (without nitrogen fertilizer applied ) , urea only (U ), urea with urease inhibitor ( URI ) and urea with nitrification
inhibitor ( NIF ). The results showed that the peak value of soil ammonia volatilization rate of different treatments appeared at
3" week after fertilization, and it ranked as USNIFSURI>CK. The maximum value of soil ammonia volatilization rate of the
U treatment was 2.27% higher than that of the NIF treatment, and 21.84% higher than that of the URI treatment. The peak
ammonia volatilization rate of the NIF treatment was 19.13% higher than that of the URI treatment. The order of ammonia
volatilization accumulation of the four treatments during the winter wheat growing stages was CK<URI<U<NIF. Compared
with the U treatment, ammonia volatilization accumulation of the URI treatment and the NIF treatment were not significantly
decreased or increased. The ammonia volatilization loss rate of the three treatments with nitrogen fertilization were only
ranged from 1.18% to 1.58%. Compared with the U treatment, the URI and NIF treatments significantly increased thousand
grain weight and wheat yield. The wheat yield and nitrogen use efficiency of the URI treatment significantly increased
by 14.9% and 19.7%, and NIF significantly increased by 25.9% and 28.6%, respectively. To sum up, only a limited
ammonia volatilization loss ( <2% ) was detected in the winter wheat growth stage under the soil environment and fertilization
management. The nitrification inhibitor CP has good market value for development and application, which showed the
greater yield increase than urease inhibitor in the calcareous soil.

Key words: ammonia volatilization; urease inhibitor; nitrification inhibitor; calcareous fluvo-aquic soil ; winter wheat



