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Effect of Two Soil Synerglsts on Ammonla Volatlllzatlon in Paddy Fields .
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(1. Key Laboratory of€rop Physiology and Etology in/ Southern China, Ministry of Agriculture] Nanjing Agricultural Univergity,
Nan]lnv 210095, China; 2. Key Laboratory of Agro- EnVlronment in Downstream of Yangtze Plain, Mlmstry of Agriculture, Institute of
Agrlcultur‘al Resoglces and Environment, Jlangsu Academy_of” Agmfiultural Sciences, Nanjing 210014, Chma)

Abstract . ‘Nltrlflcatlon inhibitor and biochar are commonty “used as soil synergists. Among them, nitrification inhibitor can increase
crop yields and N use efficiency, while biochar is a relatively new way of using biomass resources and has certain adsorption
charactéristics. In order to reduce nitrogen loss and environmental pollution caused by ammonia volatilization in paddy fields, a pot
experiment with chemical fertilizer application (CN) as a control was conducted to study the effects of biochar (B) , nitrapyrin (CP),
and compound application (BCP) on pH, NH, -N concentration dynamics in the flood water, rice yields, and ammonia volatilization
from paddy fields. The results showed that the application of these two synergists had no significant effect on rice yields, and the
nitrification inhibitors had a tendency to increase rice yields. The two synergists significantly increased ammonia volatilization from
paddy fields, accounting for 25% -35% of the total N rate. Ammonia volatilization during periods of fertilizer application accounted for
86% -91% of the total loss, representing the main period of ammonia volatilization. Compared with the CN treatment, the CP treatment
increased NH," -N concentrations in flood water and the loss of ammonia via volatilization, which was increased by 59. 18% and mainly
occurred during a week after the basal fertilization(138% ) and spike fertilization (48% ), and non-fertilization stage (78% ). Biochar
had a promoting effect on ammonia volatilization with typically phased characteristics. The initial increasing effect of biochar on
ammonia volatilization was higher than during the later stages, when NH, -N concentrations and the pH of flood water showed the same
trend. In addition, the coupling of nitrification inhibitor and biochar significantly increased the total loss of ammonia via volatilization
loss due to the promotion effect of CP and B. The problem of increased ammonia volatilization loss caused by the application of
nitrification inhibitors requires further research.

Key words :rice; biochar; nitrapyrin; ammonia volatilization; yield
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‘ L ey FEAR)E R d [ gt | E
e ﬁﬂ. ; w Jﬁ Z 5 4 3 2 {8
@ U CN' 25.80b 120.47b 17.17a / _16.68a 5.80ab 2.29a.4 0.98a 11.31bc
i’ B dcp " 45.87b 20..80b -9?15r43£i?ﬁ" 5.27a 6.05ab 2.07a 0.80a 13.76h
a7 B 105.20a 32.20a 17-93a 6.30a 6. 10ab 2.16a 1.05a 24.42a
g BCP 49.00b 33.13a 18.57a 12.32a 12.38a 1.87a 1.17a 18.35ab
NO 2.73b 5.87¢ 4.50a 2.68a 2.28b 0.38a 0.57a 2.72¢
CN 22.10b 14.70ab 6.03a 1.35a 3.12a 0.45a 0.49b 6.89¢
cp 25.60b 23.07a 5.97a 2.80a 3.54a 0.72a 0.49b 8. 88hc
BEAC B 47.33a 27.53a 6.00a 2.42a 3.97a 1.15a 0. 46b 12.69a
BCP 35.17ab 28.73a 7.60a 2.15a 3.67a 0.75a 0.45b 11.22ab
NO 0.70c 1.40b 1.10b 1.20a 1.60a 0.53a 0.59a 1.02d
CN 12.13a 17.00a 19.98a 9.53b 9.05b 2.68b 1.99he 10.34a
cp 8.53ab 15.18a 19.63a 11.88ab 12. 88ab 6.07a 4.75a 11.27a
AT B 8.80ab 14.20a 21.43a 16.00a 15.08a 5.63a 5.48a 12.37a
BCP 6.77b 11.87a 17.52a 13.55ab 13.48a 6.78a 4.18ab 10.59a
NO 4.10b 1.77b 1.98b 1. 13¢ 1.88¢ 0.33b 0.41c 1.66b
1) Al — 3 AR AN R R 3R X — IR B A 2 ] 25 5 W 3, P <0.05, Tl
#x2 AEBHANH; -NEHRERE /mg-1.7!
Table 2 Comparison of the average mass concentrations of NH," -N in different fertilizer periods/mg-1,"!
e CN cp B BCP NO ¥fH
SEAm 11.31a 13.76a 24.42a 18.35a 2.72a 14. 11a
BEAC 6.89 a 8.88 a 12.69 b 11.22a 1.02b 8. 14b
HEAC I 10.34 a 11.28a 12.38b 10.59 a 1. 66 ab 9.25h
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Fig. 1 Dynamics of surface water pH under different treatments
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Fig. 2 Dynamics of amm‘(_)gia-'%dvff:lilizalion flux under different treatments
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