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Abstract: [ Objective ] To evaluate the NO,-N removal capacity of typical farmland profiles in southern China and to explore the
hot moments and hot spots of denitrification. [ Method ] Paddy fields (rice-wheat rotation), vegetable fields, and orchards
(vineyard)in the Taihu Lake region were selected for this study. Near in-situ incubation of flooded and non-flooded layers of the
soil profile (0-300 cm)of these fields was performed using the Membrane Inlet Mass Spectrometer (MIMS) and Robotized
continuous flow incubation system (RoFlow)over a year. [ Result ] Our results showed that the soil denitrification rate exhibited
distinct hot moments and hot spots across the three planting patterns. Denitrification hot moments in paddy fields were primarily
observed in October during the rice season, with a rate of 17.6 nmol-g '-h™'. The denitrification hot moments of vegetable fields
and orchards mainly occurred in March, with rates of 44.2 nmol-g "*h™' and 45.3 nmol-g "“h™', respectively. The hot spots of
denitrification in the paddy fields occurred in the topsoil (0-20 cm) with an average rate of 3.4 nmol-g '*h™!. The denitrification
hot spots of the vegetable fields and orchards mainly occurred at 20-100 cm, with average rates of 11.7 nmol-g "h™' and 9.4
nmol~g_]'h_l, respectively. Also, the removal rate of NO;-N in these denitrification hot spots exceeded 90%, and almost all NO,-N
in the soil profile was removed under the three planting patterns. Correlation analysis results indicated that the soil NO,-N content
was the primary limiting factor for denitrification. [ Conclusion ] Our study reveals that the farmland soil profiles under the three
planting patterns in the Taihu Lake area exhibit high denitrification rates with distinct denitrification hot moments and hot spots,
effectively removing NO;-N from the soil profile.
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Table 1 Physical and chemical properties of soil along different profile depths

W MR AR T LA
A AR N 7K % Moisture/
Depth/ NO;-N/ NH,-N/ DOC/ pH
Planting pattern %
cm (mg'kg™) (mg'kg™") (mg'kg™)
Fei 0~20 8.4+1.6a 2.4+1.0b 28.9+7.8a 6.242.4b 42.742.0a
Paddy field 20~100 1.2+0.5b 2.6+0.2b 15.0+2.8b 7.042.7a 31.6+3.0b
100~200 0.5+0.1b 5.4%1.1ab 26.8+1.2a 7.242.8a 46.8+3.1a
200~300 0.6+0.2b 7.8+1.0a 25.9+2.3a 7.142.8a 38.5+6.1ab
¥ Average 2.7+0.7B 4.6+0.4A 24.243.5A 6.9+2.6B 39.942.6A
et 0~20 92.0+14a 9.8+1.9a 46.1£13.7a 6.5+2.6¢ 25.7+0.5¢
Vegetable field 20~100 8.1£0.3b 1.8+1.2a 11.0£1.30b 7.442.8b 33.342.9b
100~200 5.8+0.5b 2.7+1.0a 10.5+1.8b 7.9+3.0a 37.4+1.2ab
200~300 0.5+0.1b 3.5+1.1a 18.344.3b 8.143.1a 39.240.5a
Bl Average 26.6+6.9A 4.4+0.8A 21.5+6.7A 7.5+2.9A 33.9+1.3B
b 0~20 102.1£10.4a 6.0£0.6a 49.8+5.6a 6.8+2.6b 33.3+0.5¢
Orchard 20~100 34.0+2.6b 1.6£0.6a 15.4+3.4b 7.7+2.9a 30.1+0.6d
100~200 5.0+0.6b 1.840.8a 10.0+1.2b 8.0+3.1a 39.6+0.9b
200~300 0.5+0.1b 3.8+1.2a 16.4+1.9b 8.0+0.4a 49.9+7.4a
KM Average 35.4+4.7A 3.3£0.4A 22.942.6A 7.6£2.9A 38.2+3.6AB

TE: R B N 2F AR AR T & )2 AF bR iR 25 . R RISIEEE A R/ ING 52 RE 2 7mA [R) AR AR 20 AN 6] 4 )2 )
LR AR R RI A 22 R B2 (P <0.05); ARG F RS AR MAER T BEAY 2257 B3 (P <0.05 ), Note: The data in
the table are the average + standard error of each soil layer under different planting patterns throughout the year. Different lowercase letters
within the data in the same column indicate the differences among different soil layers are significant at 0.05 level; Different uppercase letters

with the data indicate the differences among different planting patterns are significant at 0.05 level.
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Fig. 1 Seasonal characteristics of nitrate across soil profile (0~300 cm)among different planting patterns
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Fig. 2 Seasonal characteristics of ammonium across soil profile (0-300 cm)among different planting patterns
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Fig. 3 Seasonal characteristics of denitrification rates across soil profile (0-300 cm)among different planting patterns
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