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Effects of nano—carbon sol and urea on soil N.O emissions

JI Cheng"?, SUN Yuxiang"*, MENG Yuan"®, XU Cong"? WANG Jidong"**, ZHANG Yongchun"*?

(1. Institute of Agricultural Resources and Environmental Sciences, Jiangsu Academy of Agricultural Sciences, Nanjing 210014, China;
2. School of Environment & Safety Engineering, Jiangsu University, Zhenjiang 212013, China; 3. Nanjing Agricultural University, Nanjing
210095, China)

Abstract: Nano—carbon improves fertilizer utilization and reduces nitrogen residue in soils; however, its effects on soil N,O emissions still
remain unclear. In this study, nano—carbon sol (a kind of nano—carbon material prepared via electrolytic graphite) and soils without and
with straw returning were selected for comparison. We conducted an incubation experiment to study the effects of nano—carbon on soil N,O
emissions, with soil microcosm exhibiting a temperature of 25 °C and water—holding capacity of 80%. Results showed that the nano—carbon
amendment significantly increased N,O emissions from the straw-removed soil, but significantly decreased N>O emissions from the straw—
returned soil, with the mitigation efficiency of 63%. The nano—carbon also significantly increased potential nitrification rates (PNR) from

the straw—removed and —returned soils and decreased potential denitrification rate (PDR) from the straw—returned soil. The PDR value of
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the straw—removed soil showed no significant response to the nano—carbon amendment. Nano—carbon increased N,O emissions due to the

enhanced nitrification in the straw—removed soil. The mechanism of decreased N,O emissions from the straw—returned soil amended with

nano—carbon sol might be that the amendment increased the contents of dissolved organic carbon, thus inducing the immobilization of

inorganic nitrogen by soil heterotrophic microorganisms and promoting the complete denitrification process.

Keywords : nano—carbon; N,O; nitrification; denitrification; soil
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Table 1 Basic physico—chemical properties of soils used in the study

T H CER S AL TR R R G
Ttem pH EC/(pS+cm™) SOM/(g-kg™) AN/(mg-kg™) AP/(mg-kg™) AK/(mg-kg™)
T 5 HH 4= 458 8.7 139.7 4.22 26.2 7.23 85.5
TP H 4458 8.4 3475 5.51 36.8 4.38 96.0
YRR L 2.6 1355.0
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Figure 1 Dynamic variations of NHi=N and NO;-N contents from the straw—removal and straw—return soils
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N0 HECEAT 3 1 22 HAE I (P<0.05) , H XA A
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Table 2 Results of the paired—analysis T—test for the soil physicochemical properties, rates of potential nitrification

and denitrification for the two soils

A e H NH-N A5 A NO-N R pH ATEHEATBLI DOC
ltem FFFES I FFFL FEFF R b FFFL FEFF A I et L

CK-C -4.329/0.001 -0.924/0.371 0.057/0.955 -5.487/0.0001 1.055/0.309 2.194/0.046 4.354/0.007 -0.657/0.540
N-NC —-0.687/0.503 3.929/0.002 2.640/0.019 -6.036/0.0001 —-0.338/0.741 1.484/0.160 0.931/0.395 -0.135/0.898
CK-N -4.350/0.001 -4.078/0.001 —-4.742/0.0001 —-5.055/0.0001 1.116/0.293 2.481/0.026  -1.689/0.152 -2.166/0.083
C-NC -3.977/0.001 -2.808/0.014 -4.381/0.001 —-6.046/0.0001 0.130/0.899 2.508/0.025 -1.810/0.130 —-0.969/0.377

ROl TR AR P (95% EA5/KF ).

Note : T—/P—values are shown in Table(at the 95% confidence level ).
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Figure 4 Rates of the potential nitrification and denitrification from the straw-removal and straw—-return soils
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