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TN T N,O BFHEGR, (A NC4 4bF Y CK A4bFER] 22 5 35 (P<0.05), NoO RFHFE S CO, BFRHHIE 2 B3 FAXKLR
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Effects of Nano-carbon on Nitrogen Transformation and N;O Emissions from Tobacco

Planting Soils

LI Qingshanl’z, WANG Dequan3 , GAO Zhengxuz, DU Chuanyin3 , GUAN Ensen’, WANG Gang3 , LI Xiandao®, ZHANG
Guochao*, WANG Shengiang'”

(1 State Key Laboratory of Soil and Sustainable Agriculture, Institute of Soil Science, Chinese Academy of Sciences, Nanjing
210008, China; 2 University of Chinese Academy of Sciences, Beijing 100049, China; 3 Shandong Weifang Tobacco Co., Ltd.,
Weifang, Shandong 261205, China; 4 Shandong Tobacco Academy, Jinan 250098, China)

Abstract: A laboratory static culture was conducted in order to better understand the effects of different amounts of nano-carbon
on nitrogen transformation and N,O emission of tobacco-plating soil. The experiment included five treatments on equivalent N
basis: CK, ammonium nitrate (N 200 mg/kg); NC1, ammonium nitrate + nano-carbon (2.5 g/kg); NC2, ammonium nitrate +
nano-carbon (5 g/kg); NC3, ammonium nitrate + nano-carbon (10 g/kg); NC4, ammonium nitrate + nano-carbon (15 g/kg). The
results showed that NC3 and NC4 treatments significantly decreased soil pH value compared with CK (P<0.05). Compared with
CK, treatments amended with nano-carbon increased the concentrations of NH}-N in the early period of incubation and decreased
the concentrations of NO;-N accordingly. At the end of the incubation, treatments amended with nano-carbon significantly
decreased the concentrations of inorganic nitrogen compared to CK (P<0.05). Addition of nano-carbon treatment significantly
increased the cumulative CO, emissions compared to CK (P<0.05). Compared with CK, NC4 treatment significantly increased
the cumulative N,O emissions (P < 0.05). In addition, there was a significant positive correlation between cumulative N,O
emissions and cumulative CO, emissions (R’ = 0.60, P<0.001). The above results indicate that the addition of nano-carbon can
decrease soil pH value and the concentrations of inorganic nitrogen, inhibit soil nitrification, improve microbial activity and
increase N,O emissions.

Key words: Nanocarbon; Tobacco-plantation soils; Nitrogen transformation; N,O; CO,
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Fig. 1 Effects of application of nano-carbon on pH values of
tobacco-planting soils
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Fig. 3 Effects of application of nano-carbon on net mineralization rates (A) and net nitrification rates (B) of tobacco-planting soils
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