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Influences and Factor Analysis of Syringic Acid on Nitrification and N,O Emission in

Different Soil Types

WANG Fangjia"? LU Yufang', HUA Yao' % SHI Weiming'**

(1 State Key Laboratory of Soil and Sustainable Agriculture, Institute of Soil Science, Chinese Academy of Sciences, Nanjing
211135, China; 2 University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: In order to investigate the effects of syringic acid (SA), a biological nitrification inhibitor (BNI), on soil nitrification
and nitrous oxide (N,O) emissions in different soils, three typical agricultural soilsnamely calcareous soil, paddy soil, and yellow
soil, were selected for incubation experiments. The effects of different SA concentrations on nitrification rate and N,O production
in the three soils were studied, and the main factors regulating the effect of SA were explored. The results showed that SA had
inhibitory effects on soil nitrification and N,O emissions in neutral paddy soil and acidic yellow soil, with inhibition rates of 20%
to 55% and 11% to 60% on soil nitrification rate, and inhibition rates of 55% to 65% and 13% to 24% on soil N,O emissions,
respectively. On alkaline soil, SA had no significant effect on soil nitrification rate and N,O emissions. The inhibition of soil
nitrification by SA on yellow soil had a dose effect, while such a dose effect was not found on the reduction of N,O emissions.
Two factor analysis of variance showed that both soil type and SA concentration affected nitrification inhibition efficiency of SA,
and they had an interactive effect, but the latter had no significant impact on emission reduction of soil N,O. The correlation
heatmap analysis further indicated that soil pH, organic matter and clay content may be key factors affecting soil nitrification
inhibition and N,O emission reduction of SA. In conclusion, soil conditions with slightly acidity, high organic matter and clay
content are more conducive to the effectiveness of SA, which provides a theoretical basis for the precise application of BNIs.

Key words: Biological nitrification inhibitors; Syringic acid; Nitrification; N,O; Impact factors
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Table 1 Basic physiochemical properties of tested soils

F-gEs FBURE Hb A pH LT EA THA A HSA ik 21 AR (%)
(g/kg) (g/kg) (mg/kg) (mg/kg) A Kk Wk
1 I EE 3 8.16 7.29 0.60 19.72 3.62 8.2 34.9 56.9
IKAE 4 VLI E 2% 6.15 23.70 1.35 6.26 3.23 17.4 41.9 40.7
B T2 X 5.64 31.60 1.93 19.9 22.13 58.1 26.3 15.6

e R IEUR R AR vE S EERE<0.002 mm . #KE 0.002 ~ 0.02 mm. @4 0.02 ~ 2 mm,
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Fig. 2 Effects of different doses of SA treatments on soil N,O emissions
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Table 2  Effects of different soil types and nitrification inhibitor concentrations on soil nitrification and N,O emissions
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Fig. 3 Correlations between soil properties with N,O emission and nitrification rate
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