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Abstract In a temperate marsh in Qinghai-Tibet plateaus the potential CHy oxidation and production were in-
vestigated by field sampling and lab incubation experiments. The potential CH, oxidation and production rates
were measured for four horizons (0 — 5, 5 - 15, 15 =30, 30 — 50 cm) at three typical sites Chill-sod>
drained, waterlogged). General soil factors usually showed a significant difference between the upper peat
horizon (0 — 15 em) and the underlying mineral horizon (15 — 50 ¢cm) at the drained site and little distinct
values for horizons at the hill-sod site and the waterlogged site. At the hill-sod site» CH,4 oxidation and produc-
tion were weak. At the drained site; the subsurface peat showed much greater CH, oxidation rates than the oth-
er soil horizons, with a maximal rate of 20.9 ng CH,*g™' DW*h~! at initial 20 mL. CH;*L~". The underlying
mineral also showed a very strong CH, oxidation capacity at an initially high CH, concentration. However, at
the drained site; CH, production was weak. At the waterlogged site; the surface soil (0 —5 ¢m) was a most
active co-horizon with the maximal CHy oxidation and production rates in aerobic and anaerobic incubations,
respectively; CH, production of 29 ng CH,*g™' DW*h~" was much greater than CH, oxidation of 7.8 ng CH,
*g” ' DW+h~', suggesting a net CH, efflux from this site. The spatial distribution of CH, oxidation and pro-
duction was influenced by soil physico-chemical factors, soil air status, and vegetation in Zoigé marsh. The
hill-sod site and the drained site were probably CHy sinks,> but the waterlogged site was probably a CH, source.
However, it is unclear whether or not the whole marsh is a CHy source or CHy sink. Further work is required
to measure and evaluate CH, oxidation and production in the various seasons in this plateau marsh. It is antici-
pated that our preliminary investigation will increase interest in studies of C cycling in plateau wetland.
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HBE (CH,) A T2 ) = U B I KRR
IELLA) 19% WA RS N, 7234 2% 300 4F 18] LZ10. 8
ple L7925 1.7 ple L' (Crutzen, 1991). K< CH,
FEIN HH il = RN R KA A T 2 I e A 2
SNV IEAN B 1) CH, AL 2 T AR KR CH, 2
B HAR AR R CH AL KA E
CH,IH FEM 3% ~ 9% , R I ALL T4k B 1 oK A< 2 v
CH, [P AE 38 n, A8 45 L 38 40 1 11 CH, Ak B KA
CH, ¥ B A% 4k 1) 0% B P ¥k € [~ (Prather et al . »
1995)
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(Saarnio et al.> 2000). V¥ 138 CcH, S AL A& T
“Hb-S7 ) CH, HEBOE S OCHE B 2. ) i, Lid-
strom 1 Somers (1984 ) Yavitt 2% (1988) Ri&, V& %
AR CH, A8 HE R KA 07, A7 A 24350 43 (1 CH,
etk VHEE Hb-K 7 8) CH, HEBORR T CH, 2B BR
Y5 CH, AU EE U5 3l 1R A 6 F2 B, AR T 6 I 26 38 )
HMAMER M LD,

WETE CH, MBS 7 T, KSR TAEF NS
TR HETROE e b, U IR XS KRR L cH, HE
JRCE I CE A, 2001, BAE T4l 57 [ Hb
X CH,HE R & e [ 78 N T CRg B 47 1
CH, % M K E W5 (Cai & Yan, 1999; Cai &
Mosiers 2000); Jin % (1999) 84 VAl 75 i, =1 Ji5t Vi
CH, HETB, I A Ry 285 7R 55 Y B 1 8 B W . CH,
He s X 22— R, 5 DL AE B R AR b 3k
173d CH, S A6 5 A2 i Ay . AR SO AR SR AR T
e B A K T VB AR A ARSI W TR AT T
ME TR CH, S84k 5 242 5, 20 BT B AR ik . 312
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LSRR R B R A R AR R B 1 R S5V PR
R Ha P A D 2 fr ki 1 0E B DOk Ak T

PR AT PR, AL 4 000 km?, ZEHPFERE
TERE TC R AR BR AL 2 R AR A5 7 15 A 26 Ay
WM AT AR BE . AR THE
PF0 1148 B I I JE e A M 47 R o5 LS, v
FEMRZ O RO IR E R AR IR X . A5/
VRPN B, G R 80% LA . HEHBAE K
BEFAFE Y V4 5 5 5 ( Kobresia tibetica ) » 53T g 264
(K. capillifolia)« R M8 ¥ Carex muliensis ) > T4
Fe BN 2658 ( Festuca ovina ) 55« PRI X 4 &y JEL &
TEVREHLS, /T 1020207 ~ 102°59" E. 33025 ~ 34°
00" N, ¥k HiFE 2 3 400 ~ 3 600 m, AH Xk 1 5 —
/T 100 me A5 /K 5 78 I FEI A R % 11
HZEWAE 4 A2 V540 F W 52 0 % 2= <3, 5 H
210 H 32w 2 XS, 8 0.7 ¢ R RE
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AETEERE, R ZE T R B, W R AR ERUK: 3D 1
) 2 2 km AR B, 3T MK IRER
FE RN A Il e Fo b v T2 PR 3 ~ 5 m, BEPF 5 T
M2y 1 ~2 me ZEG & AESE 0 LR ARAE, 2 4 A
JERL(0 ~ 5.5 ~ 15415 ~ 30-30 ~ 50 em)>KFE. T 2001
10 H 12~ 13 HEPAMRFE, RAER R 12 ~ 15
C 7KL 6~ 8 C il 18 ~ 22 °C s RALITvEHLBE 3 ~
5 cm VRIR /KA 55 BB AIA I B b R b R 7K A7 A
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W, FH 3% 5 HA v (PHS-25 R R S v b R G
J O 3% pHe FRE 10 g ¥+, 1 50 ml 2 mol *
L~ KCl %9 #2397 (243 tpm) 1 h, i 38 HE R, B
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ing Unit) Wl 7€ NH -N- 87 38 J5U I 58 40 43 0l Ol JE 1
(Shimadzu Spectrophotometer UV-120-02) #ll 3£ NO; -
No N FPHEE Y FEARVE A9 /% L & EDTAC S

VY 21 ) TR R A2 I o U E R K 2 AL
FURE N T SO3- S E. ZHE AR (B H,
20000 [ HRE 7R g X L - AL 7
1.4 St

JSH] SAS (Version 8.2) #ff ANOVA F /24T
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1A R S5 VHEE 3 Bl R AR B I LA AL
FRE. 7R RS HEET, PP 0 ~ 15 em R B
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JURAE NONHS « NOy BA A SO3- S M T4
2 o ol P B R b T 5 2 TR S R 7 1) 22 S
HHRFEE.

T e T 1 3 K 20 5 B, A I CHL AL
FAAR s T EE Yk 2R K B K, R H B IY CH,
EALBE I 1, AVBLC) o “IB/A R S Tl
TR IREVR G R X 35, B R A Ak i A AR Vs
5)) (Brune et al ., 2000). U1, CH,% A B 5 R4
FEVR I8 o i)« 1l SR A A1 (Sundh et al .
1994) o 7K H N A A2 Il <R Gl . AR RS
FFHEEHH TR 0 ~ 50 em 5T A ALK AT, A& 1 F2R
FEHAE 10 HhAg, KA R B2 50 em BAE, BRI
A B MK AL T T b e B R CH, A IE(E . (H
CH, A R AW LJZ(E 1,B), 5 Krumholz
£:(1995) 7E e 7 i\ Priemé F1 Christensen (1997) F
Saari 5 (1997 ) 7F AR AR 1= 33 v (K000 25 S AH — 5, |
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Table 1 Soil physico-chemical characteristics in Zoigé marsh
g Uiy ﬁﬁuﬁ NHY N NO; N Bk A N A'Ikali- S02-
Depth Cem) pH \X(fatcr centert  Organic matter Cugea! DW) Cuzoa-! DW) hydrol)i zale N Cere! DW)
w/ws %) Cw/ws %) ) ] (‘ug'g ' DW) re's

0~5 7.9%¢ 25.4" 8.5+0.1 7.9+0.8 2.0£0.4%¢ 421 £8.2"¢ 60.3+3.9%¢

MR 5~15 7.94 25.11 8.0+0.1 9.2+1.2 3.5+0.3¢ 444 + 4.6 65.0+1.3¢
The hill- 15~30 8.1° 24.1 6.4+0.20¢ 7.8+2.9" 2.7+0.1¢¢ 336 £4.95" 48.3+5.5%"
sod site 30 ~ 50 8.1"¢ 22.1% 4.6+0.1¢ 8.6+0.8 1.5+0.2"f 190+ 1.6 45.4+1.2
0~5 7.2¢ 67.8" 60.6+3.6° 29.9+2.5 14.4+0.4 3445 + 67.2° 112.8£6.4°

by 5~15 7.841 60.9" 29.2+0.5" 18.9+3.1° 17.2+1.7° 1984 +13.1° 71.6+7.5¢
The drained 15 ~ 30 8.3" 31.1# 4.7£0.2¢ 7.9+0.5" 1.5+0.5%¢f 237 + 4.5 29.0+4.3¢
site 30 ~ 50 g.2vb 30.9¢ 4.4+08 8.6+0.1 0.6+0.2f 202 +2.9 63.7+9.4¢
0~5 7.8%¢ 51.1° 15.1£0.6° 12.6+1.9%¢ 0.9+0.3f 827 +8.7° 158.8 £10.1°
FEHb 5~15 7.8 494 14.3+0.3%4 14.6+1.1¢ 1.1+0.1°f 756 + 60. 8¢ 151.0+7.0*"
The water- 15 ~30 8! 47.6° 12.5+0.5%¢ 21.4+2.0"¢ 1.0£0.1°" 648 +99.1° 145.0+8.7%"
logged site 30 ~ 50 7.900f 46.4 11.3+0.4° 24.4+0.7 1.1+£0.3°f 662 + 98.24° 143.0+3.8"

R PHUE D 3 RSP ME = brUEZE, pH AEATK S AR HEZEAR AN, A48 P38 o XA R AR 858 7] — 8 F5 BEAT Duncan £ T HEL, A
[ REAARR W M 22 57 (p < 0.05)« Date are mean + SE (n =3) (standard errors n =3) with the exceptions of pH and water content where the SE were
always too small to be listed. Means with different letters identify sigrificant differences ( p <0.05) between horizons.
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M Fe ABLC.DVEF MR CH, WIEZ 73 M £ (20 £0.5) ple
L1 (20+0.7) pl*L (2043 £ 63) pl* L' (22£1.6) pl* L' (20 +
0.4) pl*L="'.(2 152 £ 57) pl*L~'; CH, %4k 26 BF 0] i) BE 43530 8 0 ~
26.8+0~26.8:0~42.6.0 ~26.80 ~2.5:0 ~ 15 ho FTAR I b
KOG AARNH A | 2K AR 29% (i) 19 (5
3% ~5% G P ER 3 IRE I MH = beofk e 22
CSED» A7 IIRRAERR 22 KN, BB AE I8 b o BLAEAS 3800 1H b 4801 0
BrHAL, BEAT Duncan 2 B LU, B AN 5 REEACR R HEZ R Cp
<0.05) A: The hill-sod site B, C: The drained site D, E, F: The
waterlogged sites in which E; F was incubated in rotation A, B, C, D, E,
F: CH, oxidation rates were calculated during the first 0 - 26.8, 0-26.8, 0
-42.6, 0-26.8, 0-2.5, 0— 15 h at the initial (20 +0.5), (20 =
0.7), (2043+63), (22+1.6), (20+0.4), (2152 +57) pl CH,*L™ 1,
respectively. The rates are means + SE (n = 3). Means with different let-

ters identify significant differences (p < 0.05) between horizons

WAJZ (45~ 15 em) HA B KT CHAMNRE ), Ib
JECAHL-TEHL 5 J2 ) T8 0 2 & S i R 1) 65 4
JE B S SR Z . RS 0, ik EK
(1353% , FEHL I« 8 SRS A LR 2 (0~ 5
em), H 2 H R A AU ) S B IX, SR 3 T DT R
CH, %ML 1, DV ESF) o K 0,1 A I /K 2E A4

AR RiBIE B)IR 2 L HECS ~ 30 em), CH, A 1H I
BIFE K AEAE A AR B DX, A e b VR 2 TS R B
B CH, AL BE

4% CH, FAIIE H pH (H/ERRH TN 6.0 ~
7.0 (Dunfield et al ., 1993), JeREEE TN 4.5~5.5
(Dedysh & Panikov, 1997). #7/K i & 13 pH {4
HiEik 7.9+0.3 (G D, R BN cHA L
A& 7. Bore 5§ (1990) AN CH, %8 A b 738 /< 1 458
HE T pHAE 3.5~8.0 5. 5, Dorr & (1993)
A pHAEY CH I CRAD EA B AR CHE, x4t
WA R B, CH A 3G T % S AR 85 L 48R 1Y) pH
LIRS, slfe Hok 5 cH, B IS TR A pH
BT . CH, AL TR X pH B 3G Y 1) fig A2 5 H A
AR B T 2 K A 1T T B

TEAIG i CH, WRIE T, CH, 2804 T A Y fe i
A KSE A ) CH, B TS 8 (Bender & Conrad,
1992). FEAZURZT 2042 000 pde L' CH, WEE N, B
FEHL Y R B 25 10 cH, Ak RE (1, BS
C-D~E-F), KW -3k 5 AKSE A 1 CH, FAL 3L
ffo TERAG(20+0.5) pleL™' CHIREE T, Tl B
() CH, ELE5)59,0 ~ 15 em 247 CH ALK B 3H
T 15 ~50 em B 1, A, 53R ZE 53543 CH,
0, BENAT K. AERRLR(20+0.7) plo L™ CHIKFE T,
FF CH, TSR, 5 ~ 15 em 2400 CH AR B e
i520.9 ng CHy* g™ ! DWeh~!, H'& 247 CH, AL
BB FE WIS 1, B)e B 0~ 5 em P IKIEAL
NH,; -N-NO; -N FUfif N & 518 w3 m TR
P, HIEEsA RS A RGR D, X cH, AT
REAF AL — R BE I A AR F 5 32 AN A8 1R i 2
K BUHAT] T CH, HABE AR, Bl 0~ 5 cm
Ve IR T RILHAIRHEAL I CH, At . 7R LR (2 043
+63) ple L' CHy W T, HEER it (15 ~ 50 cm)
MR RS CH, FABE (B 1, O, TRES B
b SRS A ¥ CH, A8 A R R A G, BT 5T
TR LRSS I CH, A4 b 320 iR CH,
AV BT B - R FE 3G T 9 5, o 0~ 5 em R
J& PRI BRI CH, FAIESICE 1, D). HHb
FIEAI CH, AR B S T RAEAEM N
TR B 1, AVD), 3K 15 e b 19 7K 28 A e BTN 2
CH, A K.

TIESAARY TS K BB ) i FE AR G
CH, AR 5% 43 AT PS4 B, 1T 56w CH, 584k . 1
i, LI R 4 R 2 IR Y CH AR, R
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AB:AUE R CoD: W EGF ML VST ol R OGRS,
ASCE B RN RIEE G 0 ~ 42 h, 483 CH, AR UYL By DL F I 1]
156 42 ~ 109 by 04K CH, A AR TSI SRk o & i
AHRE M A 1 2% 2K r B AR 29% (B ) 1% (HEFE).3 ~
5% Gty BES 3 IKE S HE + bR ZECSED, B IR
VR 22 KN, BEOCAE T o DA 3551 1 D 8 vk 20 #r Ao, 0B AT
Duncan % T LU, B R R A BEMARR BETEZ R (p < 0.05) A,
B: The hill-sod site  C; D: The drained site  E, F: The waterlogged site.
Methane production rates were calculated for treatments: A, C, E during the
first 0 — 42 h and B> D> F during the 42 — 109 h, respectively. The rates are
means + SE (n = 3). Means with different letters identify significant differ-
ences (p < 0.05) between horizons

AR O T 58 cH, AL I 2 Y R 7
(Brumme & Borken, 1999). &% G MNIH S &P~
HC RUIE 0,-CH, 5 CH, 5 TR 18 78 7 # il B0 K
MR HE T b 3 ) cH, A, (H CH, AL R
I AR 1, DVEVF)S
2.2 LHE CH AR A A

18 CH, AR T RS ik e b R B
I KA T 50 ems 0 ~ 50 em JEALERZ 78 2 [

PRAS A, B3RS Z CH, A2 B B3R I AR 355 11
CH, £, % 240 CH, A il = B 3% 1 2 55 (1 2,
AB-C D)o T8 e B3 A B BE L 386 = cH, 42
CH, AT RE 2 CH, TR BB R HaHb 0
~5 em RJZ T CcH, B RBCRAE AR ERK 0 ~ 42
WIS 26 PE (42 ~ 109 h) 7353l ik 29168 ng* CH,
cg” ' DWeh™!, BE & T IVE R cH, AR (K 2,
E\F)o Williams 1 Crawford (1984) . % [H 755 (2001)
BRI, RZLIERAREN cH, ke s, At
2R )ZC0 ~ 5 em) 13 CH, A2 0% 8 3 T L
CEA? RN, RE TR AIRSAESE I
YRR BEIE PSS B B S R AR CHy AR .
TR AR5 IR 440 1, MR 2 38 CH, AR s
T CH, FAb, R ER B A E cH, FFik. s02- &
Y5 CH, A= BB DIAR DG, B SOF~ ¥ BE i 7 40 cH, 4=
B AHEEHL 0 ~ 5 em JEALRE A CH, A2 RIS BRIX (
2, E~F), Xo& SOF- S AN R X (K 1. #li cH,
A2 BRI SOZ~ W JE AR I AN A, A AF T HE— 20
o M RS S M IAE 2, ) CcH, E R
BESTAREKBE 2, B, X2&HT CH, A5k
AT I 00 N P 14 0 P 3. FE A WY cH, AR
JCR 25 S ChRUE 220 K (B 20, X0 i T CH, 2B s
()73 AT AEAE v B2 1R 5 I RS A A SO 1) S 2 A )
WFES85]
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