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Influence of Soluble Carbon and Nitrogen Additions on N,O and CO, Emissions from Two Soils with Different

Organic Carbon Content
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(1.College of Recourses and Environment, Huazhong Agricultural University/Key Laboratory of Arable Land Conservation in Middle and
Lower Reaches of Yangize River, Ministry of Agriculture, Wuhan 430070, China; 2.Institute of Plant Nutrition and Environmental Resources
Science, Henan Academy of Agricultural Sciences, Zhengzhou 450002, China )

Abstract: A laboratory study was conducted to evaluate the influence of soluble carbon and nitrogen additions on N,O and CO, emissions
from two soils with different organic carbon content : yellow brown soil (higher organic carbon) and purple soil (lower organic carbon). Five
treatments were designed as follows : control (CK ), low N(LN), high N(HN), low N + soluble C(LNC), high N + soluble C(HNC ). Results
showed that N,O and CO, emissions from yellow brown soil were higher than those from purple soil, due to higher organic C content in yellow
brown soil. Additions of nitrogen significantly enhanced N,O emissions from both soils, compared with the control treatment. In purple soil,
the N,O emissions had significant positive correlation with N rate, whereas the maximum N,O emission was observed in LN treatment in yel—
low brown soil. Compared with single N treatments, additions of both N and C lowered N,0O emissions in purple soil at two N rates, but such
effect was observed in yellow brown soil only at LNC treatment. Addition of soluble carbon significantly increased CO, emissions in both
soils, whereas nitrogen additions did not obviously influence CO, emissions. Highly significant and positive correlation between N,0 and CO,
emissions was found in yellow brown soil, but not in purple soil. These results demonstrate that the additions of soluble carbon and nitrogen
have stimulating effects on soil respiration and nitrification—denitrification intensity.
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Table 1 Basic properties of soil
AUER A PR TR ESA SR

- i

zii??sjij pH SOC/ Total N/ f MBC/ #lEK DOC/ NO;-N/ NH;-N/

or e g-kg! gk mgrkg?  mgekg! mgekg! mgekg™
PRI
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Figure 1 Temporal dynamics of nitrous oxide fluxes from different soils after additions of soluble C and N

&2 NEEHELE N0 HER
Table 2 N,O fluxes from soils with different organic carbon content
HihFHE Yellow soil 241 Purple soil
RN Additions of \ e Yellow so _ _ REE Purple sol \
N0 FE i NO R N,O SFEHE i NO R

carbon and nitrogen

N,O average flux/pg-kg”+h™ N,O cumulative emission/pg-kg™ N,O average flux/pg kg™ +h™ N,O cumulative emission/pg kg™

CK 2.69+0.44¢ 919.59+165.18¢ 0.28+0.08d 141.76+80.09¢

LN 15.18+0.83a 4 145.99+212.44a 1.02+0.11b 726.51+150.32b
HN 11.43+0.53a 3 090.89+146.76b 2.24+0.39a 1 278.50+313.18a
LNC 12.12+1.76a 2 170.33+636.29b 0.10+0.16d -21.18+142.24d
HNC 13.85+2.02a 2 967.74+778.39b 0.58+0.27¢ 173.59+156.82¢

T« RPN RIS SRR R A B H] 22 5 2.2 (P<0.05 )

Note ; Different letters within a column mean significant difference(P<0.05). The same below.
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Figure 2 Temporal dynamics of carbon dioxide fluxes from different soils after additions of soluble C and N

&3 FEAMELE CO, HEM

Table 3 CO, fluxes from soils with different organic carbon content

HWAFHE Yellow soil

244+ Purple soil

AN Additions of

carbon and nitrogen

CO, XM

CO, ERHECHE

CO, ¥ Yl CO, B e

CO, average flux/mg-kg™+h™ CO, cumulative emission/mg-kg™ CO, average flux/mg-kg™+h™ CO, cumulative emission/mg-kg™

CK 0.92+0.05¢ 714.36+20.92b 0.75+0.06¢ 390.77+25.05¢
LN 0.71+0.06¢ 532.21+18.59b 0.84+0.07¢ 389.13+22.26¢
HN 1.00+0.10¢ 685.07+26.90b 1.09+0.11b 637.78+36.56b
LNC 3.47+0.48b 2 309.02+295.90a 2.95+0.62a 1 263.71+136.78a
HNC 4.29+0.79a 2 664.31+352.10a 3.03+0.89a 1 347.85+£255.98a
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Table 4 Soil dissolved organic carbon content at

the end of experiment

R HWAFHE Yellow soil 24+ Purple soil
Additions of carbon DOC/ ADOC/ DOC/ ADOC/
and nitrogen mg-kg! mg-kg! mg kg™ mg-kg!

CK 221.68+1.88a — 87.85+0.08a —

LN 169.91+£2.47b 5178  86.25x1.50a 1.60

HN 127.20+3.30c 9448  80.28+1.68a 7.57

LNC 125.69+4.43¢c 9599  85.44+1.98a 2.40
HNC 72.43+2.61d  149.25  64.09+2.02b  23.76
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Figure 3 Correlation between N,0 and CO, emissions after

additions of soluble C and N
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