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Influence of earthworm activity on soil CO, and N,O emissions by incorporating different C/N residues

WANG Zheng-yan', LEI Zi—yan', YE Zhi—xiong', WU Yu—peng'**

(1.College of Resources and Environment, Huazhong Agricultural University, Wuhan 430070, China; 2.Key Laboratory of Arable Land Con-
servation(Middle and Lower Reaches of Yangtze River ), Ministry of Agriculture, Wuhan 430070, China )

Abstract: A microcosm incubation experiment was performed to assess soil CO, and N,O emissions after different residues were added to the
soil, with or without earthworm ( Metaphire guillelmi) inoculation. Four residues (rapeseed cake, corn leaf, rice straw, and corn stalk ) with
different C/N were chopped and thoroughly mixed with soil. Treatments without residue addition were set up as the control. During the 60—
day incubation, residue incorporation increased the soil CO, and N,O emission fluxes. In addition, the fraction of CO, emissions( EF, )
showed a significant negative correlation with residue C/N(R?=0.827 3). Earthworm inoculation also increased the soil CO, and N,0 fluxes.
In the treatment with rape cake, corn leaf, rice straw, and corn stalk incorporation and control, cumulative CO, and N,O emissions were in—
creased 0.3, 0.5, 0.9, 1.0, 1.8 times and 1.4, 1.7, 1.7, 1.4, 9.5 times, respectively, by earthworm inoculation and by the counterpart treat—
ment without earthworm inoculation. However, further analysis showed that earthworms increased the fraction of N,O emissions( EF,_y) with

rape cake incorporation, but decreased EF,_y with the incorporation of other residues. In addition, rape cake incorporation led to a quick in—
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crease inorganic N and dissolved organic carbon content at the beginning of incubation, while the incorporation of other residues led to com—

paratively lower inorganic N content compared to the counterpart control. Inorganic N content in high C/N residue treatments was slightly

increased by earthworm inoculation, but it remained lower than the counterpart treatment without the incorporation of residues. Both earth—

worm inoculation and residue incorporation can stimulate CO, and N,O emissions, but their interaction effects on EF, y may vary by the dif-

ferent residue C/N values.

Keywords: earthworm; straw returning; C/N; carbon dioxide; nitrous oxide
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Table 1 The total C,total N, lignin, polyphenols contents and

C/N of incorporated crop residues
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Table 2 Mean of earthworm's total biomass in each earthworm—

treated bottle before and after incubation(g)

AT AL R Higri HigrlE
RC 2.96bA 3.86aA
CL 2.77aA 2.91aB
RS 2.87aA 2.57aB
s 3.06aA 2.88aB
CK 2.92aA 2.89aB

T AT AR NG 5B R B SR 1S 22 57 .35 (P<0.05) 5 [Al 91
Rl RS )RR AR H] 22 5 . 38 (P<0.05)

P i ) A P S, AR A BN G

AL

2.2 REIAIE N0 K CO, HEBI L

BUCKE N0 HHEI R T EE SRR (BI1A) .
e fi C/N R BHE A 385 330 N,O HEjil i £
T TEE R E 6 d iIAFIE(H (20.8 pg-kg™+h™),
bl 2212 T B o JLAAE AR A L3S AU B SR b
JURF=HE— AR NLO HERE , e Rl 5 5 3700
R R TR, B0E T CK AR HE & . A RIFSFF
TRAJG 60 d (1) NO BFHE L BN/ LT Sy
RC>CL>CS>RS>CK (% 3), ANBIRAMFPFEFE, i 5]
MR T NO MYHERL, — RN =1
NLO HEWE , 55— THR A N,O HE g s 218 1
TRESRE(E 1A), BEFRES G A Lo | (4 b B
W W AP A N T N0 A 2R HE R, AR

BT ANO-N
L 40f
T 35T s
—~4 |
& 30f
m 25;' . .
= 0F ¥ g
B st . S
~ 10t
2 5t
= 55 ,_‘:'#-_
OL-H-
0 1
s} fa)/d
11y .
! B.CO~G
<91 -
2 8F T, |
O -
W St ;
= 3t *og.
L'i 2" . 4 :"- ; : ? ! '.' *
81=.*=':'E=.i'!'-'-'i_-._ _ ,
T r = - . Bl o TR PRRCTAL T o &
Om_'e_ﬂl..q_miaﬁ 5—%;!4‘*&;&%&%#
0 1 2 3 4 5 6 7 8 9 10 1T 13 15 17 19 21 23 25 32 39 46 53 60
s} fa)/d
~# ERC ~{~RC = ECL == CL =@=ERS == RS -®ECS ~F+CS -—ECK =-=CK
B 1 AE4LAET N,O-N F1 CO-C MHIES
Figure 1 Emission flux of NO-N and CO,—~C from different treatments
=3 AELET N,O-N 1 CO-C ZFRHEME
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Figure 2 Dynamics of DOC and inorganic N content during the incubation between different treatment
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