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Effect of Application of Sewage Sludge Composts on Greenhouse Gas Emissions
in Soil

YANG Yu-han', YI Jian-ting' , ZHANG Cheng'>*, CHEN Hong'?, MU Zhi-jian""’

(1. College of Resources and Environment, Southwest University, Chongqing 400715, China; 2. Chongqing Key Laboratory of

Agricultural Resources and Environment, Chongqing 400715, China)

Abstract ; Effect of application of sewage sludge compost on the emission of greenhouse gas from soil was investigated by analyzing the
dynamic characteristics and emission factor of CO,, CH, and N,O in soil after spiking two different composts ( A: compost with
biochar, B: compost without biochar) with varying fertilizing amount into soil. The results indicated that emissions of CO, and CH,
mainly occurred in the plant growth period with low fertilizer amount of biomass charcoal compost reducing CO, emissions, and high
application content increasing CO, emissions. CH, emission fluxes showed negative values, indicating that soil could adsorb CH, , and
the adsorbing amount for control was significantly higher than those for other treatments ( P <0.01). The absorbing amount in treatment
A increased with the fertilizing amount (P <0.05). N,O emissions mainly occurred at the germination and seedling stages, and
emission fluxes increased with the fertilizing amount (P <0.01). N,O was considered as the main generated greenhouse gas during
agricultural process with sludge compost, and its emission factor from sludge compost soil was 1.02%-1.90% ( A compost) and
1.28%-2.93% (B compost), respectively. Biochar could significantly reduce the carbon emission, as the total greenhouse gas
released from soil with biochar compost was 19. 49% to 35. 56% less than that in soil without biochar, which was more obvious for N,O
emission reduction ( compared with CH, mitigation).

Key words :sludge compost product; soil; greenhouse gas; emission characteristics; biochar
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Table 1  Basic properties of composting product and original material

el pHfE  TOC/g-kg~' TC/g-kg™' TN/g-kg"!
A ZBHENE 7.58 319.43 414.98 24. 34
B ZEHEAE 7.33 250. 02 338.73 26.92
P 145 7.93 10. 50 64. 4 1.39
KFEAD TR 10.24 — 578.35 0.94
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K H] SPSS 19.0 F1 SAS 21 435 #:4F Duncan’s
ZH R R 5 225017, R Excel 2007 #E47
B S5 5115381, >R Origin 8. 5 2l KIE.
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B T5% ~ 85% WIVEWI PR ik 18 em. A2 il B2
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ik 18 em. P R ME AR S A B P i R B R 200
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Table 2 Variation characteristics of pH, TN, TC, TOC in the soil

SRAER 1] Jb BTy pH & TC/g-kg™! TOC/g-kg ™! TN/g-kg ™!
CK1 7.75 ab 61.2 e 10.50 e 1.38 g
CK2 7.71 ab 66. 4 de 10. 82 e 1.40 ¢
2015-07-09 Al 7.08 b 76. 4 be 24.97 d 2.86 f
A S A2 7.20 ab 87.1a 35.40 ¢ 3.34 d
A3 7.29 ab 82.1 ab 42.20 ab 4.32 b
B1 7.78 a 67.2 de 26.32 d 3.04 e
B2 7.32 ab 70.5 cd 38.91 be 3.62 ¢
B3 7.21 ab 71.8 cd 44.20 a 4.68 a
CK1 7.83 a 67.9 e 10.57 d 1.37d
CK2 7.81 a 73.9 cde 10.21 d 1.22.d
2015-08-13 Al 7.11 b 80. 4 bc 17. 14 ¢ 2.23 be
(EESEMR) A2 7.44 ab 89.2 a 24.97 b 2.08 ¢
A3 7.90 a 86.2 ab 29.20 a 2.87 a
B1 7.84 a 71. 1 de 15.32 ¢ 2.43 b
B2 7.62 ab 76.2 cd 27.11 ab 2.12 be
B3 7.51 ab 78.3 ¢ 30.56 a 3.19 a
1) RSB G AR R R 225 B3 (P <0.05)
2.2 CH, HEyom & 2Rk E HER D RE.

S Ab e CH, P 2 HF ik & 7E - 0.078 ~ Al A2 A3 LbFRIK CH, ZFNHERE B AT
0.006 mg- (m*-h) ~'Z[A], B K b 7E & 28 W1k sh i A S '
K, Al AR AR EE A AN (B 1) . B CK1, CK2 01
LbERAN , CH, HERL SR B P EA KA, 55 18 ~ of ERS
24 d HERCHE R R, X SRR TS TR HE AR S ol : |
MO TFASME S NOMBITESE AL AL, B2 4bBE 2 536 v 13 15 1% 3 3 % 30 3

=) . H

CH, 2 FUHEM & 40k 6.73 mg-kg™' 1 2.20 ol
mg-kg ™', BEAS 1 b A A R R IO HEC CH, (I - !

2). A2, A3, BI, B3, CKl, CK2 b3 CH, 2B £ -

RS R i, CH, Wl BE 2y 50 1,05, 39.49, 5 ¢
39.26.29.49  71.3936.62 mg-kg . X5HEILK ol
A G I 7 A 30 AT, Rl SRR, A 02|
TRAnTE P, S 30 CH, HEC =2 i, R BN -03 L

+ eI CH, g fyaan B S S5 ek . Hod cK1
AbPE CH, Wt & T HA A BE (P <0.01) , i H
PR E R CH, I AP FEAE Y B e gE CH,

0 3’ :6 5; l|2 1|5 18 2|I Eld 27 30 313 .36
Lili PR
E1 AEHELE CH, HEE

Fig. 1 Emission fluxes of CH, under different fertilization treatments
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Fig. 2 Cumulative emissions of CH, under

different fertilization treatments
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CKl, CK2 4b PE ( 163.78 mg-kg™'. 245.30
mg-kg ") , Uit iy R HEAL SN T 3% co, HE
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Fig. 3 Emission fluxes of CO, under different fertilization treatments
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Fig. 4 Cumulative emissions of CO, under
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