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Denitrification Loss and N,O Emission from Different Carbon Inputs in Orchard

Drains Sediments

GAO Xue-mei' , SHE Dong-li'** | YAN Xiao-yuan®, XIA Yong-qiu*"

(1. Key Laboratory of Efficient Irrigation-Drainage and Agricultural Soil-Water Environment in Southern China, Ministry of Education,
College of Water Conservancy and Hydropower Engineering, Hohai University, Nanjing 210098, China; 2. State Key Laboratory of
Soil and Sustainable Agriculture, Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008, China)

Abstract: The orchard is an important economic crop in Taihu Lake region. Heavy nitrogen application in orchard results in great
nitrogen loss to drainage ditch, and unbalanced carbon nitrogen ratio. Therefore, carbon might be an important limiting factor for
sediment nitrification and denitrification. A soil incubation experiment controlled by the acetylene inhibition method was conducted
under laboratory conditions to study the denitrification loss and N, O emissions of orchard drainage ditch soil. We designed five carbon
input levels of 0, 5, 25, 50 and 100 mg-L.~", which were noted as C,, C,, C,, C, and C,, respectively, meanwhile there was 5
mg+L"" net nitrogen input in the form of KNO, in each treatment. The results showed that carbon inputs could stimulate both
denitrification rates (Dy) and N,O emission rates. Carbon and nitrogen ratio had a significant effect on N,O emission rates and
denitrification loss rates (P <0.05). When the carbon and nitrogen ratio was 10: 1, total cumulative denitrification losses and N, O
emissions were both highest (319.26 pg-kg™' and 6.20 pg-kg™', respectively) among the treatments, which accounted for 1. 28%
and 0. 02% of net nitrogen input, respectively. This result indicated that the carbon and nitrogen ratio of 10: 1 was most favorable for
N, O emissions and denitrification process in sediments.

Key words: carbon input; carbon nitrogen ratio; denitrification; N,O emission; accumulative emissions
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Table 1 ~ Physical and chemical properties of overlying water and sediment soil of drainage ditch
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Fig. 1 Current status of the drainage ditch in the study site
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Fig. 2 N, O emission rates and denitrification rates under different carbon input in soil
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Table 2 Nitrogenous gas accumulation in different carbon

input treatments in the end of flooding period
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Fig. 3 Dynamics of the mineralization rate of soil (acetylene and no acetylene) under different carbon input
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Fig. 4 Relationship between N, O, denitrification rates and CO, emission in orchard drainage ditch soil
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