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i B EBRCAREEA IR — TR AR S, R AR S -SAHGIEEX —F8 CH, HEGE R TR, 458Kk,
ERHEAEAR L, 5 AT AL ER CH, S HEGE B3R R FERE I . H A REEE H b IEAL B (RE B AL ) CH, SF- 35 HERGE &2 31.04
mg-m?2-h7, (LA IEAL BN SE S8+ AU R AR B OF 2540 30 ) 73 B3N 326.4% (P<0.05) 1 211.7%(P<0.05) , 3G +{L T AL PR (RG240 31 ) 1
FOHEFREZEAb 3R 53 FIHE N 140.4%(P<0.05) 1 75.7%(P<0.05) . Ui HIREH & FFIXGIEAL 30 @ 38 inAg FH CH, HEBGHE & , Mg et 3
S5t REER. REXAXRKFERFHTIEE, RARAEYHERE 5 om BE Eh 5 CH, HiUE B F7E B EH XX
F; 13 pH (HAVKZ R E S5 H CH, 35 HuE B AR R B S5 284 F B 7= B S RIS IR 3 (GWP) 2 0.83 kg kg, JEE T
B AR AL TR , S PR35 7 e 22 e k2 O R L S P

K$E1A : CH, HEiuE & ; AP ; /% H ; CH, BTk
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The Effect of Different Organic Manures Treatments on Methane Emission from Single-cropping Paddy Fields
WU Jia—mei*?, JI Xiong—hui**, PENG Hua',HUO Lian-jie?, LIU Yong®, ZHU Jian®

(1.Hunan Soil and Fertilizer Institute, Changsha 410125, China; 2.Longping Department of Central South University, Changsha 410125, Chi—
na;3.Hunan Plant Protection Institute, Changsha 410125, China)

Abstract ; Methane emission fluxes from single—cropping paddy fields with application different fertilization treatments were studied by using
the static chamber—gas chromatograph techniques with manual method. Results showed that the treatments with application fertilizer in—

creased methane emission compared with no fertilizer treatments(NF ). Seasonal average methane emission flux of the incorporation of rice
straw and mineral fertilizer(RS) was 31.04 mg*m=-h™! which increased by 326.4%(P<0.05) and 211.7% compared with that of the mineral
fertilizer(MF') and incorporation of pig manure and mineral fertilizer(PM ), respectively. Seasonal average methane emission flux from the in—
corporation of chicken manure and the mineral fertilizer(CM ) increased by 140.4%(P<0.05) and 75.7%( P<0.05) as compared with MF and
PM, respectively. The results indicated there was the obvious influence for RS and CM to methane emission. However, there was no significant
difference between NF and PM. According to the analysis of related environmental factors, there was significant correlation between methane
emission fluxes and the soil temperature at 5 cm depth, and the same as the soil Eh. No significant correlation was found between CH, flux
and water depth. The unit yield of Global warming Potential(GWP) in PM treatment was 0.83 kg kg™ which suggested PM was a better rec—
ommend fertilization during the rice growth. The application of PM took the slight advantages not only in reducing the GWP but also in im—
proving the grain yield.

Keywords: CH, emission flux; organic manure; rice paddy; CH, accumulation emission amount
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Yokl (BSEREESEH ) FOICHLAERHBL & i A XA F
CH, HEcAgRm, FHEZmAEN CH # AT, 3
SRAE R = AR B RA TR o 4R, XL
FHE M CH, HEAFAEIT SR Z | T B2 R A AL
FXHE FH CH, HE B M RaE 8>, B2 BB SRSt
AN FEAHAEEFE H CH, HERCE I BT 5T 45 RABA
SRR, DRI, ARS8 A 7= i TR LR A L
HE , IR 45 B S MIRBR Fy ATE B ALK 7K 74 B L )
TRFEH ARG CH HERIZEE .

1 #BE57FE

1.1 REEi&it

RIS A TR E KD ETE S KEH MK
FEHE(N 28°08'18",E 113°12'0"), ¥F3k 42 m, ¥
BER17.1C, FEREKE 1500 mm, FFHE(=10
C)5 300~6 500 °C, A Eg i MBI KAREE X, T4
RAR BN LIER B RAETRKRE L, LFHIR.
13 pH 6.0, A HLIK 333 g kg™ 2% 2.04 g-kg™ &
5 0.85 g kg .24 9.2 g- kg BHFAR 212 mg kg
S 11.1 mg-kg™ BN 97 mg kg,

R E 5 A0, RREIFEAEAL 2 1, B4
b3 3 ANEE CRABEEMILIX A, £/
£ 3.0 m, 5 2.8 m, £~/)N X H 38 A X 40 2 (8] (4 HEE
K R R SR R R T . RTZEAE KRS, 1
FRATH H B R ACIRES . BIENIRE B Rt B
R4 , SRR R EALER , B HLIE A TR, RFEA VLR
KA 5 HE A HARFFAE R Y C/N, FEELEY Y, 20
cm /NEE, BR A H[H] 2 20 cm , HAMAEEHEA HIH], 5+
IR,

IKFE SRR HERHE 608,2010 4F 6 A 1 HHEF,2
HZLH KA A PR, 4 2005 CH, FIERE,
21 Hti FAPRAE o it AL AT B BCH R B8 , ta A Jm P
JEJE, HEALIBJEEE 2 d Bk, 8 H2 H—8 H 31 HN
Em#,9 A9 H—9 A 25 HFi®3#,10 A 30 H

PUGRYET,10 A 9 H IR, Hoaxint ) a4k KR
o BAHUERRT ERALEL, A7 1k —k itk R &2
e T B R A ML . A HLIE S AT S S #HE
JE T EFR A KA E R R B F BIA S iR
THARAE = A — 2
12 SERESHH

R F 2 P B S A R , RAEAE N R A, F IR B
2 55 cm, & 120 om, T 7K FE % 18 B AS 55 H0 2 [
BT R, U I Ik A RRE I DL, KRS RS
BIF T 3~4 d RAE 1 R RAERT ] [ € 7E_E4F 9:00—
10:00, 25 AE A/ 0.10.20.30 min, AL
45 mL SURFEG o UAHE SR Agilent 7 890A SAH
EIEA AT, AT A% FID, 460035 200 C, 1 50
C, AR i E Y B b O3t . SAHRGE
B 4 DR B EZ SN TS B o RIS
AT DU SE A KRR EE . HIEERZ 5 om A ALIE
JEHAI AR 5 ecm F1 10 cm B VR E
1.3 HiEabE

FEH CH, Hejifol & AT

F=p+273/(273+T)+H-dC/dt
KA :F Ry CH FE R (mg-m™-h™);p AFRERS
FE T A9 CH, 2B (0.714 kg m™) s T A RARS B H R AE
FEN IR (°C) s H R RAARAE A R B (m) 5
dC/ds JERAEARN CH, AR R R ILA
1.4 £E£EH CH, RitHEE

FHIA B CHL 23R = Y, 7D,

K FOAAREFTHA CH, FHEHGER D, A
CENSPEIPS @

2 HBREHZM

2.1 AEIMEARALEE T#E CH, HIFEENFE T TN
2.1.1 RFEpEAEAFEXTFEH CH, AR 2= 15 AR AL 5
ME TATEH, & At CH, BHER E

® 1 FEILEHHERSE (kg-hm™)

Table 1 Fertilizer application rates of different treatments(kg+-hm™)

fLie

FEAHEA R (N P 34024 FALAE 70%478)

IR 5 N P,05 K0 AL N P,0s K0
ANite AR NF 0 0 0 0 0 0 0 0
e MF 270 135 180 0 0 0 0 0
AR PM 112 0 0 17 285 2 850 158 197 110
g2 +ALAE CM 74 0 0 11 002 2 850 196 218 197
FEE+LAR RS 234 129 68 7 500 2 850 36 6 112
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BEEPEMHAAYLE 72d N, ZEERAAVAE 7d 5,
FEEFIXGZEHBOG N, EMAC/ER 20d (BREHIR
AT, FEH CH, HEpcE & 2RI, EBREM 7 d,
CH, HE Rk B HE O R e, TE P BB, — R A
AN, RS SR TEMBE A /e, — E S
Z 8 A 13 HURIT(BIB#)GE 52 d), lb/5 CH, HE &
KRB, —BHREBKRE R AR, 5EH
FEELAL P Y CH, HEBOE B K, HUORXGZEA0 3, 5
TR AREFITCHEALBE . R IS AT HLALHE A Y
CH, My HEBE AR R, % 2540 3 Y CH, HE 5
REFALHEHE BOR AR R — B HEBGE R A IEER K
EAEE AL, 353 125.43 mg-m™-h™, H K25 Y
ZERbHE , HHEHGE B R KMEHR 77.12 mg-m>-h™,
it FE A ATLHE A 3 A 5 2 34 K F Bt Ak A A T HE
AhFHE
2.1.2 RRHEABACFE XSRS H CH, ZiH-HERE A

ARG AEALHERE H CH, HERE L3R 2. AFIHEAE
AP RE H CH, HEBCE — & R52mm , i A A LB AL 3
)8 HE ST S5 HE i 2 EU A it HE A E 0 4t Ak HE Ao R 222
Ko HPBEAIFEHBGERR K, B2]T 31.04
mg-m>-h?, 3 FHANAN I  FR R A IS A F A
ZERL I ARHEAEAL I A A BGE R AR, 3 MEL
AEAbFEE CH, HEUFEE B EE R, Al LB FRE
FEAEMEA BERES

MBS B E N RRE TG H TR
Z45 BIRHE AT T 916.30 kg-hm2, HiLAEAbFE
BN 326.41%(P<0.05) , T $& ZE MRS 40 34371 He
MEALHEAL I AN T 36.81%F1 140.44%( P<0.05) . 1A
Jt FAA HLIE U H R g R A H B 25 15 m CH, HEjk
M,
2.1.3 ARIGABAE/KAEAE T S CH, Hiik R TS

%3 B, AR At AR Ab 2 o, A i AE 3] 22 7

160

=2 TEMEREAEREE CH, HiE

Table 2 Methane emission fluxes under different

fertilization treatments
bz FHHEGER FNEIHERE #ing/  ¥inE s

mg-m>-h™ kg+hm™ kg+hm™ %
NF 7.19¢ 212.12¢ — -1.29
MF 7.28¢ 214.89¢ 2.77 —
PM 9.96¢ 293.99¢ 81.87 36.81
CM 17.50b 516.67b 304.55 140.44
RS 31.04a 916.30a 703.78 326.41

YR AR T AR P<0.05 BEKE, TR,

B HER et R, HEANHEBRE R 76.85%~
89.51%, ANFRIMAE BT LA BESIHER A L R,
RN HERC B 1 22.74%~39.50% , FE EL AL S A0 T
Jit A 2] % % RT3k B At 3 A CHL, HERK Eb 1) o5 37K
HECR 1/5 LA b o TERGAERT I BRI H . A BERI Y
AN[EIALBE ARt P RS A PR R S R TR 2 A, g 3
Ab¥E & 2 TS LA TCAEAL B, TS 2 AR T
TOHEAL IR A BEES . ZREH STREHAFIE R AR
B CH, HEl B MR A Ee il N, B
FMEAEAL IR A B EES . WHTEKBENERE
B, CH, HEBCR /DN, HAR R A4t AT X FC AT B4 52 i 4,
Ao BT I, FEE RIS 2SS | HE iR B 3 2
S H AT BAHER & K B B
2.2 ®mTEA CH, HEMREEE
22.1

BAFEZEIE 5 om F 10 em ZEBYIEEELE 20.87~
30.33 CZ ], L4 H1 5 cm F1 10 em 4L FIRE
AR AR B IE AR R R, A [F) At A Ak 2
CH, ZHEGE RS 5 cm 1 10 em + 1R 210551
B REEMHELE, U5 em A HIR 6], 5T A
B FE 28 XSS ARG RLIA H A AH DG 2R 85043 51k 0.807 5.
0.769 4.0.810 6.,0.697 6.,0.656 7,

& e
0 {bAE
i
O X3

Date/M-D
1 AEERAETEE CH, HiEEFH TN

Figure 1 The seasonal variation of CH, emissions from rice paddy
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2.2.2 FALRFE A (Eh)(E

MAEREZ] 8 A 18 H , R4 Eh {EAE-131.3~
-273.7mV Z 8], 25 1) Eh #281E(E, CH, MHERK
WEWEAE S A 18 HFBE T, M BdEs -,
BRI T AR ML T (I fk
HE S JEZEFAEE)CH, AR5 EhfE &2 B 3 1FAH
XH % ,r=0.8916.0.888 6.0.774 4.0.828 6.0.7950 (n=
18,P<0.01),
2.2.3 K4y

HIE 2 AT 0L, 76 8 A 18 B, HERIKZEEH
AT 1 em, HIEM/KZEE SHR R B LR,
2OKBEETEA R H HE B E KR, (B
ANKEREES CH, HEBGE B 22 [N H M,
224 +H¥EpHE

M 3% 5 cm A1 10 cm AR pH {E, S3047R] 50 5
cm 1 10 cm 49 pH {2 B IEAHS, PA 5 em &b pH
B A1, CH, £ HERRTHI (BRI 7 A 27 HET)pH E7E
6.5~7.3 Z[8],7 A 27 H Z/KAEWIK pH HBE S E,
9 H 9 HZJG pH EHLEAK, 7E 4.6~5.0 Z[A], AR5
Mr i@ s pH EXSHE H CH, AL ANEH 2

2.3 KFEHLKIERER

L 100 a Sy b [E) RUBE , B0 B CH, B9 BRIGIR
% GWP(Global Warming Potential ) &7 CO, ) 25 1%,
B R GWP 2155 —4bHR) CH, /Y GWP 52
G R HE . RIS AL 25 SRR IE
FH A 2L EAAS 7= B AR BRI IR TS (DL CO, 11,
4138 0.61.0.61.0.83.1.44.2.43 kg-kg™, ZE&HERL
HEgERET BB B AL B GWP KAt b2
1 36.8%, {H HLAS R ARG FE A B o

3 itig

3.1 HEFABERIRS CH, HERA R0

CH, BAE M 24T 7 CH, BfE A T CH, 2
JREGEESR, FE A7 CH, EFRAEE ™ CH, BAER
FFNR CH, f5TH A TR VUIE—TJ7 T8 £
™ CH, R T EE ™ CH, 251 55— 757, ¥
KA T A ALAE A PR 23 i 2 A F Eh BT R,
7 CH, B A AR B TIE B A PRSE, TR
CH, BHE. 1H CH, FHBCE R R R BURTH
PUAE RIFRZE (it FH 7 XA AR st ]

3 BHSMEEH CH, RitHERENTIE

Table 3 The percentage of methane accumulation emission flux during rice paddy

e JHE R BARIE T Sy BEW 2o FrEE TER R
F P F P F P F P F P F P
NF 15.3¢ 7.2 36.5¢ 17.2 83.8be 39.5 39.5b 18.7 30.2a 14.1 6.8a 32
MF 16.2¢ 7.1 30.2¢ 13.6 77.6¢ 36.6 53.7b 25.5 32.0a 14.8 5.2a 2.3
PM 10.8¢ 4.0 56.7¢ 20.3 91.8bc 31.7 60.5b 20.8 65.6a 20.4 8.5a 2.7
CM 151.2b 29.3 134.1b 25.9 117.1b 22.7 59.4b 11.5 49.6a 9.5 5.3a 1.0
RS 209.1a 22.7 270.3a 29.7 217.5a 23.9 110.1a 12.6 98.8a 9.9 10.5a 1.2
W F & EFHAR R CH GRS, mg-m™- b P & EFHIA R CH, HEBUE R AE 4L, %0
60 18
L \ 15
o 50F O PHHEGE &
g 16
£ 407 15 E
1 =
M 30 14 m
= 15
&= 20+ 2
Y 12
Hé 10 r-C {1
o ]
0 1 1 1 1 1 1 1 X 1 1 A Nl A 0
6-8 6-26 7-14 8-6 8-23 9-9 9-29
Date/M-D

2 CH, P EE SKEEENX R

Figure 2 The connection of seasonal variation of CH, emissions and the water depth
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YER—RhEE A MU IR, RS 5 BB AT LA
st HEAH  RR AR S &, HEARMREER
5 =% CH, HERC S oA [F] , AR 9T o, R L2
BY % 20 em AY/NEE it A 3R 20 em Ab, 5+ 1R
UFiEAL, A7 IREE T FE M CH, B,
AR T CH, AYHERT o A HLAE 4 56 A ]t 2 5 i e
H CH, HEfk iy F R E 2 —P 08 PR IS 25t
Fi 20 d P9 CH, HER S A BEREFI/KREAE F= 1Y 1/5,
XL HA Bt FH RS G 28 i b K R 5
S3FER I R S A, S BT R HE BRI N

BHUEHIAER 20d N, XSFERARFEAN CH, HE
MEK, BERTHIEAE, XTS5 AEIENAL
WA —EMXR, BEMAIERES TISEMEE,
WM SRR 130.5%; i LG EEIIT T H
& T REEREEAER BEPRESURSTTE
BUBRAFAE, RUHA S 10 o (B F= AN o7 A8 LR
b YR H AP S A R R T 38 Eh, 405 T
[E] = RN F A G CH, F A0, 3 S it FA g%
ZELLFHRE H A R e R RS B A 2R A B/ D AR ST
HASEE AL S B SR, TAS3EAY C/N HpgsE
1%, 1RAY C/N BUEA WY 25 5 B A= W 53 fd , R 8
XBFEHHEZER CH, HERCE R,

ERFIE 1, A AR HER B R B i,
FIHENT K REZERS ARG 19 1 IR = - ZE/K RE RO AT
AR, B TREEEKRE, AHUEHREES, 4
FE B R T R PR A K IREE , S8 CH, A HE
RN KR A K5 1, KRB B AR R IREE , i
oK FE ARG R H oK MU AR R AR H AL
FHFERE, BUE CH, 785 BAHECR K>, AR
HINEAEAL P 25 5
3.2 MEREEFTHEM AR

FEH CH, HEfURZ B CH, M= . Sk At
FE R EE SR, oA X — R AV A Y 3 k2
I FRI 5 A S BR AR R R AR RS H CH,
A=A FHER . — A, FEH CH, HElt s 13 <
18, RV IR L R AE Y E R R AR KL RN,
M—FEEW S , R HAEE A IR R E A pH A
KA mAE H CH, AYHERL

TR A H CH, #E M EZ IR T,
R E B WA PG & CH, 724 R AT
TP B — R BV A Y s B A BOR PSS M N
PEU, [E s CH, HERRU, K 2505 Be i i 3h
B IE IR R 35~37 C, IR B R TRl IRt , 7= H

SE TR TR R - BEIR T R AR R B ICH, HEC S
TIEEEABEYIRR, RAOTIRIUESE L ERE
S5HOCREMR, SAEFFMN &SN RER
— N (BRI Y, BRI B RS HHER S
B A B MR AR ke % (RS H CH, HEC S 1R
& Z B A TELE R B A M SE 6 R, AT BB AY IR 5 2
HERHASRG T, TR HHERMEFRE,
WA F2Z 0 HA B 24058 B AE ™, AR5
R —ZREARS H 4 K2 IR 20.87~30.33 C
18], FE IR BV L P, AR A I CH, HER &2
e, R, R R B IR RS
i CH, Z T HE M FE R T

CH, JEAR I AR ST 7= B ot B A R 7 B
FFALE R, 15 Eh 250 3 CH, HEik i EZE R
Rz, +3EM Eh 5 CH, BHERZ 18] 2 8 2 1975
KRR W, YA EF R TF-150~-160 mV
B, 72 e T F 4R B B & shHE . CH™, T 24 4 3% Eh
HIE(ERT , A% HR R HER H —E S A CHZ,

FEHKEREZAVER , &R R, i
i + 4% CH, Ay7=AE AL B ) RSB HERR , K2R B
1 CH, MHE AFE—E X R, AR A, BR
IKJBEREEGRA , CH, HECER K, (B B S AH S
HERFRMBFRA RNR M ZE, Lindau % 8554
1, CH, MHEBGE B 5 /KB E Z R RTFFEA 56
R BHABIEIN RN, B KETE 10 cm AR, CH, B9
Hejl B E KRR N, #85d 10 em WHERK
BT RS,

38 pH (B A RIS e SRR AR B, 7= e B
HEBN T — & pH Yu [, 76 P M S st
AP i pH (BTG ES , B8 R AT T 2 AR
Wang S5PHIESE + 48 pH (B AU ] B 28 i FR
BEHERR . RIS IA R Bt 1 R K R AR K
Feijm 13 pH [H4 T, AR AT 13 pH{EH 6.0,
KA K RTHIRY pH (E7E 6.5~7.3 28], X5/
HIBFIE—2 . A8 M 3 pH (B AT B 7= B e
M IE A K, 8 F T 7 B BT 3, ik
R CH, T ZLHER At sP K RS A AR K AT, X
R BEIESE T F e R TG MR FE UL pH (EYE IR, 2=
J5 BEE /K RS R A A9 B HE A YR 32 8, pH (E AR
B AR S A KRB R A K AR, RS K TR i +
S pH 8 A 5E Bl 7K - B 038 i 7252, 350468 20
pH {EA T [, 7€ 4.6~5.0 22 Ja] , 75 H H g 7e 2k K5 #A
HeBOUgD , X UESE T 74K pH 2544 F 7= B Be ol A& 1
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(DARFRIRE R ARG H 5 , FEE A28 /) F- 35 CH,
HEicE B K, K% 31.04 mg-m?-h, R ZXG 3,
W2 AIEFTCHEAL I, FEECA H AL BEAY 2717 RARHE
EIBE T 91630 kg -hm™?, HALAE AL BRI A0 T
326.41%(P<0.05), T¥E3EFINGZE4b 3737 A fL e
AEFRBEN T 36.81%F1 140.44%(P<0.05) , BB FA
VUAEJE H R RS B E A B 8 1 CH, HEGE & .

(2)FEH CH, HEZ I ER TR, feZEtE
5 cm A1 10 cm ZHIREAE 20.87~30.33 CZ 6], A[F
SR ZE CH, T HEGE R S TR E B
IEFERZZ ; 5 H Eh {HFE-131.3~-273.7 mV Bk
K& CH,, ARIAGACLEE CH, F9HERS Eh (HE S
FEIFMRRR K BB AK R B E SHEBOE L
PRI, MoK RREEEAR A8 H B HRR R i KK,
HEBAKERNEES CH, HEBGHE B %A MM
H pH {E7E 6.5~7.3 BYHEBH 4 £, pH KT 5.0 HFjiK
e o

(3)FG H BN P B GWP F5 47 BER 1T H [ B BF
Bk s 5 A s MRS — A RS T R
FEAAT = B GWP R EL AL B FIJCHE Ab 3 & , T B oy 7=
B GWP L REEL AN 2 b B, B4 s i3 7 CH, HE
MEEFREHIRR, W2 EE R EACA .,
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