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Abstract: Soil fauna e. g. nematode and earthworm, occur commonly in agricultural soil, may affect the greenhouse gas
fluxes by both direct and indirect effects on organic-matter decomposition, nutrient cycling and the diversity and structure of
microbiota in soil. We prepared soil with greater populations of bacterial -feeding nematodes, compared to a nematode-killed
soil, to determine the effects of bacterial- feeding nematodes and earthworms on greenhouse gases emissions. Laboratory
incubations were carried out for a period of 15 days. Carbon dioxide and nitrous oxide concentration were simultaneously
analyzed with a modified gas chromatograph equipped with two detectors of FID and ECD. Soil with greater population
nematodes and earthworms enhanced CO, and N, O emissions. Cumulative emissions of the two gas fluxes in the greater
population nematodes treatment and the greater population nematodes with earthworms treatment increased by 4. 3 times and
5.2 times for CO,, 1.8 times and 2. 7 times for N, O, respectively versus the nematode-killed treatment. The emission
fluxes of CO, and N, O in soil with greater nematode populations were 19% and 21% higher than that of soil with smaller

population of nematodes, inoculation of earthworms in greater population nematodes resulted in 12% and 27% more
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emission of CO, and N,O than earthworms in smaller population nematodes. There are significant differences between each
treatment except in soil with smaller population nematodes inoculated earthworms and soil with greater populations of
nematodes. The two gas fluxes were significantly correlated (R> =0.9414; p <0.01). The greater population nematodes
increased DOC value when compared with the smaller populations nematodes. Cumulative emissions of CO, and N,O from
the soils treated with different population nematodes were positively correlated with DOC concentration measured at the start

of gas sampling (p < 0.05).

Key Words: GHGs emissions; earthworm; bacterial-feeding nematode; interact
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Table 1 Basic properties of soil tested

HHBE (g/ke) 27 (g/kg) BAR (mg/ke) WAR (mg'ke) FHEA (me/ke) pH
Organic C Total N NH, -N NO; -N Mineral N (H,0)
9.16 0.88 7.36 9.51 16.87 6.32
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FIFALR BT ARG T 3HRH , 8 F R R BN P H MR R R FrEfmL i —E
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HERREF N RARMIBESE, R R EFH, 355 2h 25, HERE =EH 60 ml 525 A L3
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FKHHRG 2h, R J5 AR PLE 2 BT L (TOC5000, 5 ¥ ) #E47R I ; NH, -N F1 NO, -N A 2M 1 KCl B
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Fig.1 CO,(a)FfIN,0(b) fluxes of soils with different nematode populations with or without earthworms

2 AAFLBEEMFT COM N,0 15d B RRHMNE ., SRELHNL, MEELR+ 5SHEEL R M
WS H B2 CO PR B AN T 4.3 570 5.2 5, FHREY N,O HE BN T 1.8 M 2.7 %, A—J05
T, S5 AR B £+ b, i R 4 R B e U3 CO, 1 N, O HE B - AN T 19% M1 21% o i 7E
B EA B IR R R AR IR COM N0 H B oA T 12% M 27% . 5 A~4bE+,
BT EM1 Fl1 SM5 2R AR E S, KR BRI BN B &2 5 (P <0.01),

£2 EBMFELZHTELE CO,7N,0 RIHHE

Table 2 Cumulative emissions of CO, and N, O for different nematode populations with or without earthworms

e C0,-C RFRHHE (me/kg soil) N,0-N BN (pe/k ooil)
Treatments Cumulative emissions of CO, Cumulative emissions of N, 0
1R85 E LR B SM5 777.6 £21.7G 261.7 £17.7G

S + IR0 R B EMS 963.9 £4.4B 332.2+6.8B
BEELE SML 926.1+5.3B 317.9 +£29.2B

WY + R R EM1 1079.8 £55.6A 422.7+18.2A

R+ sK 173.7 £8.9D 115.1 +£21.5D

[Fl— ¥ F AR FE £ 735 1% MRk 83 7K F (Duncan #36) Values without the same letter in each column are significant difference at 1%
level on Duncan method( P <0.01)

I, EF I SIE A R A i SRR E SR B ISCR A E R, HIRBHEME R R L
B3, 15d BRI, CO, A1 N, O i RRHER B R A E & R HHBR N T 153.7 mg/kg A1 104. 8 pg/kg,
T 24 S 5 AR R e i 4R, U] CO, AT N, O B9 RHF B B B R AL BN AN T 186. 3 mg/kg Al
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70.5 pg/kgo TAR MR LTI B B A B, 10 4 B8 S KR A 5125 45 /R X R 88 38 4 ek o A 851 £ T
B, —ERE EAH T 2T CORHRMIERE T N,O BHER, RN EN B M AT, B TSN T N,
O MM BAERENHM™ SR SR R 3P BURE IS BA R AW i, S BN, 0 Rk s
XA T RS AR B R R A
2.2 R AL KA Y

2% 3 DA A I AU [R) 2k 4 B 1 38 (SM1\SMS . SK) By B4k I A= W= iR, SMI g 40 B% SMS 1 Ab 2
7 MBC f1 NO; -N @25 ,{H DOC I NH, -N BIEts EMBZFER (P <0.05) . MXKLLHAbHE
MBC.DOC #1 NH, -N F£&-Titgtr¥ BE KT SM1 A1 SM5 FJ4-FE (P <0.05) , 1mm A1 5um 4b3 + 9 DOC
5 NH,; -N 8 B 2R A E B YOV R HIRP ERER KR E ST IR, By, RAmEL e &Y
i+ SRSV R BR NS R X MR 2 R o AL, S DOC BB E 2R —AT
RER R R AL MRS AR DR PR, X EP AR LR RN B, 8 i 7E L A
R BER T B4, X AR BE T DOC & BEIZ 5 i, 28 B R IR - IR BB A B B B — Fh iR

£3 HABRWARLOTETEOELEDSE
Table 3 Properties of the outer soils at the start of the experiment

Ak MAEMEY R (mg/kg) AR YRR (mg/kg ) BAR (mg/kg ) AR (mg/kg )
Treatments MBC Doc NH; -N NO; -N

B EL S SM1 162.51 +4.81a 61.42 £3.35a 8.64 +1.60a 28.37 £1.35a
8 2R B SMS 155.26 +7.72a 54.42+2.19b 7.12 £0.18b 27.31 £2.09a
K&+ SK 113.73 £4.64b 28.40 £1.26¢ 8.08 £0.12ab 14.28 +1.15b

[F]— ¥ F TG R - E 2 735 5% K 8 3 7K F ( Duncan #3 ) Values without the same letter in each column are significant difference at 5%
level on Duncan method( P <0.05)

A R e , S+ SERT VM DL DOC) S W B e LB B9 o8 BIE 92, DOC A
S BB P R BR BB 4 B 5 B MPT AU . L, 338 DOC 1K/ S5 0 v e s 1A%, 938
DOC A B —E B L RB T H8% CN ML, BR DOC H & + 3 MA LKA 0.04% ~
0.22% , (B EHRA PP RIEBRIOETFH41 . RFL 08 13 DOC BEH2% R 5 CO,M N,0 4
BRI (P <0.05) , H 3R ERIE DOC S EHURE L SR < phny (U5 ShNER , 305 A AR 45 A
_ﬁ[lﬂ .
2.3 COM N,0 MBI ER R

BHRFEN, AIREREA L EmMIERZGHAN, 1400
CO, 4 H BRI RAT RS %", Huang™ 1y 1200
WHRR KW, T EPEMASE N,0 RyHEH R o
5 CO,HME R R B EAL LR, B CO,HHE 600
FOH B AR, P 1% A PR, U N, O B HE B 22 4

v=3.0586x-102.51
R2=0.9414

400

CO-NHEH B (mg/kg)
Cumulative CO, amounts

Beo AR BTIE IF)REIE B9 -+ 58 509075 30 7 Ak e T
AR IR , R HE T N, O BOHEMOE 28, BT % B AR ©m CNzozi%Oﬁmﬁb kg
ﬁ%ﬂiﬂ‘ﬁ%%ﬁ(lfz :0. 9414) ,ﬁﬂ@ 2 F)]"/i:\‘o umulative N,O amounts

3 Wig E2 N0 CO, i RIMMERLE

15d W3R A AW, S NSRBI e Fig.2 Correlation of cumulative N, with CO, amounts
X HIEME SR (CO, 71 N,0) R RA BERHEH
B o HERPUMLBIFIAF LN, BB &R E LY CO, M N,O WHFBGE R, WME B HEBE R 2R B3 1EH
%o MIEHIPLIE ST o, Borken"! 38 5 92 1 BF A1 A 48 T B9 120d + 4RI, A2 T M3 8 98] ( Lumbricus
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terrestris) Xt 1L RS AGXHR + 35364 K 138 CO, N, O HEHUE B A HEE R . 8E 15158 o2 3 v i R4k
Ve B 7=t B MBI 36 B3 4 I B P M, A S R 383N T 57% 19 N,O &, i TIEBImEE &K
FRAE R B A W R R, BARIE B B B MR A CH, AT, R 4 3% 37 B4 i 451 o 3 9 s Im
NO; J&,N,0 AR E TR A3, B BI7E 7 B TR N0, — /B b i 45| F2 B 3t s i
SRS N,0 A RE TR a0 duk” ' F I aE 8 T SRR R HAE S R % N0 AR, FEELRATT
WEBg BN, 2 N 2ot B, S50 A48 3 e R AL DI, N ZUSSERBE T LEAK™ . 14,
7 Caravaca'™ 3] 53d 1 Potthoff™ %42 16d B ALEIRM F , BPIESL T Y42 AP R 155 BE 4R T4+ Co, 1
HEMCEE , Lachniche ™ A i 88158 s 4 75 20 5 A0 20 1 19 IR O 1R T 1 B 42 35 138 CO B B . B &k
ROPLEEZM BRI M B M TT BB R TRk ik f C:N L BE R T AR C:N b, Bri e B 4 i LA
R RGP AT C 5,20 70% B4k i BUE WAL 1A W B N B LUATEHLAS N B R
HoRBERT HH ) AL, SR R BTBUR Y C A9 40% B4t | BRI A ik th T B R B S Ak (O,
1 N,0) BB B, B2, TS 3 SRR SARE™ 0. (1) e s
BB S (2) BT HUR X ARWRARBHE SR MEY ; )28 -5 MR E SR ES.

ARI o, 2 5 R U R v ) TR AR PR, e B 7 1R 8 R ol - T BB CO,
O HERUEATE N, O BOHER, 0 B 4 T A - S S A A R B 25 SN 58 2tk , RN e DL B (B8 AT . 3%
Y A A FIAREEA R S AR 4 MRS SR AR W R R 3R 2R, B S R e R L Rk
RIS BRI R . 6T R8I R 1 o VE T TT B E S 52 2% , QA I 45 B8 26 ot T BB HE R B R Tl i A
FRERET Bl 39 b i 8 s T BB R i 2 . DI B SR E R R fese 2k iRk
i 22 AR, I R B R VR R R R R I R — A B ERE . EARAK
R R MRS 2 AR R B A, AR BRSO E LR AE , B UL, R IR S B B SR FIREVE RO BF 5T
A BT HE— B R DR A AR TR . 78 TR TP S S S Rk W R S S s 2 IR
EW AR RIER, ENZEMERVEANEIESSSEA LG, FLSENERATRE LRESREN T
%, EP N E R EEREURE B,

YR X T EE 2 BB ARZ ) T IES IR XA/ B R TR B R R A DIRER UL
SRIT T 885 oAb, 3 TR R BN B T Sh T & , AR 3 S MO R —E R R, B R T RS S
KRB W ERRER . MARKIRE TR AR, Bt 134 CO, M N,0 BHA T BRI BE & ™
A T R B R S R S S B B A, TR S DS A X 3 R T A B AR
THBEEE , BT LA L SIS S AR I CO, A0 N, O .5 T A0 KH LR , Al X 43 S I AE AR
R B R — B BRSO 1]
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