Vol. 49, No. 2
Mar. ,2012

5549 3% 55 2 ) + o )
2012 4E 3 H ACTA PEDOLOGICA SINICA

ZFH/KEE CH HMEERHE 5°C AT
FALHFE
k't kPR o2 #'° 5o# g 2" HER

(1 55 A0y Al 522 K 8 [ 5 0 92 360 %8 (b [0} 2 e e ot £ HEFSE T ) B 5 210008)
(2 P EPBHEBEAF R AR, JERT 100049)

W = 38 3R] IR 5 T RS T K R H A ZR AR R I AN K R AR 3 CHL, HE i 1 R HL AR e 1 Tk ()
P R R AS Ak, 250 R 0 . CH, HEAE A RN 4 A M 288 s, = 6 H 0 B Hkg,
CH, 6.4 mg m > h™" s K RE R AR5 WIS 38 hn, T 7 A A0 8 At UM HEM 0%, 23 512 CH, 23. 1 mgm > h ™' 0l
CH, 29.8 mgm > h™' )G 281 F M, AR IR M HEAK 9% T 300 ) oh 80— e i . & R RE CH, HEl i 2>
CH,3.3 gm >, L &4EH M A/ 8.9% . 5 M Hei g 87 CH, 724 Z Kk R 1 )5 W1 B Wi M - 51%0 L J+ &
—44%0 RIG TR - 56%0, KRGS ARG .8 C N — 62%0 T i [ & — 68%0, SR J5 1818 [ T+ & — 60%0 , I 77 1%
K— B E R R JE I s &7 Co RITHEK IS X ek 87 CH, S B3 . Hiik 87 CH, fEk A K
W4 RN 2 J5 A FABRINIM CH, R (60%~90% ) , MK FEE KW CH, LR
FHXTHEAR (10% ~80% ) o A=W HA DY, CH, HEBGE & (W =T AR b3 5 L 80 & W IEA E (p <0.01) , 5 £

Eh 8 FAHIE(p <0.01),5 8" CH, 2 §3F FAHI (p <0.05)

X
hES%EE X511 X kAR IR B
CH, 2 (KT CO, i fie 5 %2 1 il % 00, R H 2
KA CH, 9 75 2 HE OB, MU IPCC 45 0 ucR 45
2000 4E 4 BRAE H CH, HERCE 298 31 ~ 112 Tg, J& F
CH, ) — RN R . 38 B & KRS A 7= K L Fh
L TG AR 249 o S5 R T AR B 209 20 7 24 5 i
FUKRE M= 30% . e, T E UK AS H CH, HE
CRIFTE 28 52 B N AR S v o B ek [R) 067 R 7 1R AE
h— PP R oE B SR E Tz N B RS CH,
WEFE R R T HE I CH, A R R sk IR 01 % 4
X AR 5T R R R R CH, A A X BT ik A = ZEAE
] I A7 B TRk A CH, HERCIR ™™, @ BF
5% CH, HERE 8 5 H e [ 457 28 4 s, mT o B e 7= A
AL AL S A O S ML BRI S S AL R BB H0
EIRFE A K (46 28 ) B HEUK oy J2& 45 i #% H K
R CH, He & i CHE R R, He AR &
W, 0 AR W) 0 M 25 1 T, & Z2 M KA D CH, () HE
W T A HK R RS T Sk H AT E P A
KT A B FR AL W KRS H AT HE L CH, B[R] 137 % 41

CH, HEMCE 1 5 CH, %0035 R I 5 85 R etk 7 107 38 4l 5 I 1] 22 1

IR B FEARE R, St Fe iU T 2008 4F
KR A2 U] 2 2009 AF KR A R0 3 25 1 K A T
CH, A #3088 F1AH B B4 A5 7 A 3k [R] 7 2% 21k, LA
PRI & FR s KRG A4 1 CH, HEROW A & 87 CH,
F4 B [0 A2 A AT

1 ME5I7k

1.1 RiEhs

I/ XA TV I 4 A 2517 S 4 (31°58'N,
119°18'E ) o iz Hu A F ¥ A b [X ML U A 22 e /R X
J& T AU A Z RS . ARE BRI R 15 °C 4
FHREAREZA R 1020 mm, K HENEEF T F
B+ IOk R, (0 ~ 15 em +)2) HHL
B EN9.6 gk, BEHRENL0 g kg, 1
A ALY R R ALK - 27. 38%0,
1.2 &gt

2008 4F 11 2 HKRGYHEI 5, #6 H 4 BRI,

# [ A RFHAIE ST H (40921061 ,41071169) | A [ Fh27 B i w5 14 5 5 B4 % 5 (XDA05020200 ) % Bl

+ W IR/E#H , E-mail: hxu@ issas. ac. cn

PEH TN HBEHE (1986—) Lo ARG UT A LA T4, 2GR R AR O 8 S IEHLER ST . E-mail: zhangxy@ issas. ac. en

ks H #2011 —06 — 08 ; e & ks H #1: 2011 - 08 —29



24 SRS . A TR HE KRS I CH, i CE & R 8" C (i (7] 25 Ak R AE 297

T 11 7 18 HIFRMEsK, B % 2009 4 10 A 15 H,
WIEPARF 2= 2 em RIYK)Z . IKFER AR AT, 74224 Hh
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Fig. 1  Temporal variation of CH, flux (a), soil temperature (b)

and soil Eh (c¢)
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90% (&l 2b) , A G B A & =K I 3 CH, HE il &
BARCKE 1a) o W/AKMBEAEKIK 7.8 A4 CH, & {k
HEAR(E 2b) , 5 bR a, #F R B S 1 CH,
Hewcm & (18 1a) o Jia 2679 B WF 52 £ W] CH, HEjik
i 5 ER CH, S ALF At X 5 AT AR 45
FAH—5, 8VCH, [ FEE 2 CH, /=4 Atk ik
e AR ) [A) A6 2R R IR 0 0 RN 7 A A R
CH, %Ak fE & i fl 4y CH, & 4" C; i CH, &%
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TE 7K ST B 1 5 v L G 4 0 (E I RS A ol 1
L S 23 A R B TR A

R AT 8" CH, A 78 K R 28 K 0 W IR T
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3587/ B0 w1 S £ T 1 M A BT s 2/ [ PPN S|
Ib) , Al REMEA% ™ CH, 1232, M4, CH, m K=<
Bt 32 BARSE B W R AH B 800 7 2 AR S ROR
ik, CH, b2 AR &, K4 CH, 78 LR 2K
SRNR AR = =S I = o = < i A o G T T
F 0 DAL e AR Y [ R B R 8 CH, 5 i A
N ECHERC R CH, Bl B i i 87 C . KRR K
7, T 8" CH, 32 CH, 4 Ak 1§ i & 2
AL, 8" CH, (B A8 {5 CH, HE i i 728 1k
R4 (B La, 18 2b) , KRS A= K R399, 7K R A8 Bk
Jik CH, (6 1A X855 , CH, Hiik 5 % 2l i i
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Table 1 Overview of available carbon isotopic composition of CH, from rice fields
SRR b s 22 30k SRR i " EE PN
] 313 C(%0) ] 3"3C(%0)
Location Reference Location Reference
5 [ 0 R 4R Je I N 6 ] 7 5 5 0 o
~68 Lo - 66 Stevens et al. , 1988 [4! - 63 to —46 Bilek et al. , 1999 (20
California, USA Texas
# J& . Kenya - 63 to - 57 Tyler et al. , 1988 7] K H Ttaly —69 to - 64 Dan et al. , 2001 "
A Ttaly - 68 to - 63 Bergamaschi, 1990 (¢ A Taly - 68 to — 60 Kriiger et al. ,2001 '3
H 7 Japan -72 to - 56 Tyler et al. , 19947 BKA Ialy -67 to -47 Marik et al. , 2002 %%
o [ 3 M Suzhou, China  -71 to -52 Bergamaschi, 1997 (2% & KA Taly ~74 to - 58 Kriiger and Frenzel, 2003 1**)
3 [ 5 17 22 TR o i ] .
-66 to-51  Chanton et al. , 1997 [**] - 68 to - 61 Conrad and Melanie, 2005 [/
Louisiana, USA Germany
Chidthaisong and
H 7 Japan -70 to - 37 s E# India - 60 to - 46 Rao et al. ,2008 1%/
Watanabe, 1997 (2]
S A
g ~65to-54 Li et al. , 19973 ~56 10 - 44" A This work
Guizhou, China Jurong, China
2 [ 18 5 % o LGRS .
-58 to-53 Tyler et al. , 1997 | - 68 to—48 2% 3¢ This work
Texas, USA Jurong, China
IDRINGES

MR A kil A VB W ik, CH, R GE & 3
MK la), H CH, SAL5A B T (K 2b),
G HEB A CH, B2 MR % C (7 2b) s iE A KRR A2
K a , O B R RS AR PR A CHL 1) R A% i 19
TR R AR, WK S AR AR A% CH, 08 o 4% far
PCH, ™Y I S BoHE R 87 CH, &b F Ak
(P& 2b) s KA A AR K A pR - A e, CH, 17 K
SRR R A 3 32 EARSE B MR AR L, 0 e
R A CH, HEMCE & 7E T (K La, B 1b) 47
CH, A ALAE 1 Th s (P 2b) , N HEL A9 CH, UK
R EHEDC(E 2b) o k¥ Txb 87 CH, j= A &
KEgmn, 8" CH, W3R KM ¥ sh, HEK % TIE— K
AR ETHCE 2b) X BB R H T CH, E AL,
— BB R RE K P TS 258087 CH, 1T
g T o B R AR B R B R PR b 4R AL
PGP AR KR E . BIKJE, 87 CH, {4 208 B
(& 2b) 3kl B2 i TR & Ay LM & S CH, fE
A0 R B 4 A B A0 R S R ok (IR L) s i T
CH, iy AL AR HERC R CH, 3SR B0 A XS &
EVC(E 2b),

5 1T BT T A5 SR A L, 15 22 K
FH 75 4 2 DR 0 kil 1 8 CH, i 488 i A 7 7K i 2
KB TEAE R, XA Al REE i T CH, A9 %1k
TERT, 2 2R IR 9] CH, AL R g w (181 2b) i 74 4

W CH, 54" Co AW 87 CH, i Z45 48 fb i
HE O AN A —8C N R B v AR
YR RN, S R R M A I
CH, HE il i 3 5 - 0 i B3 IE M 56 (p <
0.01),5 13 Eh B HAHX(p <0.01),5 8" CH,
AR (p <0.05) , B + 635 & 8 # + 1 Eh
AR, CH, HETi i 3 bk, HERLAY 8" CH, /N

4 4 ®

FreLs /KR CH, HEMOK H: 87 C B A7 7 B & 1)
TR, ZFRNWIE CH, HERL 4 H 0 IF G 2% 8
EFtag 6 A0 EHERE, O CH, 6.4 mg m ™ h™'
IKFER ARG, CH, HE i B sk 3, 43 50 F 7 H #n 8
HHIPAHERE, 5 CH, 23. 1 mg m™ > h A CH,
29.8 mg m ™’ h ™' FfiJE AUR R M AR 0T ) RS
HeAK V% T, 80— 4~ 87 1 W A R 0 . & AR
R CH, HEBCE S CH, 3.3 g m ™7 X Ay & 4FHEK
WM 8.9% ,FEH CH, HEjfi 92% UL L &7 S H
9 H., 3" CH, 164 Z K N W1 J5 013 #i N - 51%0
FHAE -44%0 RIETHEHE -56%0, KEHKIE,
8" C HART I — 62%0 [ % — 68%0, SR 5 1818 LT+ =
- 60%o , I J& B4 — Be i [ PR e AN A8 K R AE K S
WU CHRE S HEKTE T 87 CH, PR R
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Sk sh, BZ,8" CH, /KR AR N

—68%0 ~ —48%o, 5115 JE W. I [ 5% M G BF 5T 4

SR — B H R B A BRI (- 56%0 ~ — 44%o0)
ARG 2. CH, AL 3 7E & =R R D AR R 28 K 0
43 5h 60% ~90% 5 10% ~80% . 7E 4 Z= IR IH I Fi

AKREAE R, CH, HE Y A 2= 1Y

GO RC IR o

i & A OG (p < 0.01), 5 + 4 Eh I 3 5A]

X (p<0.01),5 8" CH,

B F AL (p <0.05)
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TEMPORAL VARIATION OF CH, FLUX AND ITS 3" C FROM WINTER FLOODED
RICE FIELD

Zhang Xiaoyan'®  Zhang Guangbin'?® Ji Yang'® Ma Jing' Xu Hua'" Cai Zucong'
(1 State Key Laboratory of Soil and Sustainable Agriculture, Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008, China)
(2 Graduate University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract Investigations were carried out of CH, emission and its §” C values from a rice field under continuous
flooding throughout the fallow and following rice seasons. Results show that in the fallow season CH, flux rose from April
and reached a peak value, about 6.4 mg m > h™', in June. After rice transplanting, CH, flux increased quickly at the
beginning of the rice season and two peaks occurred in July and August, reaching23.1 and 29.8 mgm > h ™' respective-
ly, which was followed by a rapid decrease. Then another peak appeared during the final drainage before rice harvest. The
total CH, emission in the fallow season amounted to 3.3 g m~*, accounting for 8.9% of the annual total emission. On the

other hand, 8" CH increased gradually from —51%o to —44%o, and then dropped back to —56%oc in the late fallow

4 (emitied)
season. After rice transplanting, 3" C value decreased from —62%0 to — 68%o firstly and then increased swiftly to —60%o,
which afterwards remained unchanged for a relatively long time. Late in the season, emitted CH, became “C enriched
again. The impact of the final drainage on 3"°CH, ..., was remarkable. The §" C value of emitted CH, was heavier in the
fallow season than in the rice season, because the fraction of CH, oxidized was higher in the fallow season (60% ~90% )
than during the following rice season (10%~80% ). Within the whole observation period, the temporal variation of CH,
flux was positively related to soil temperature (p <0.01) , but negatively related to soil Eh (p <0.01) and to " C value
(p <0.05) as well.

Key words CH, flux; Fraction of CH, oxidized; Rice field; Isotopic composition; Temporal variation



