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Abstract: The Sanjiang Plain is the largest low-altitudinal swampy plain in China where has been strongly affected by
human activities particularly the conversion of marsh to cropland. To evaluate the effect of marsh reclamation on soil
respiration, field observations were made at the Sanjiang Mire Wetland Experimental Station (47°35’'N, 133°31'E),
Chinese Academy of Sciences, located in the eastern part of Heilongjiang Province. Four plots of Carex lasiocarpa marsh,
Deyeuxia angustifolia marsh, rice field and dryland were selected in this study. During the experimental periods,
measurements were made twice a week in growing season and once a month in the winter. Three replicates were conducted
for each plot. Soil respiration rate was measured using the static opaque chamber and gas chromatography system. Results
showed that the seasonal changes of soil respiration rates from Carex lasiocarpa marsh and Deyeuxia angustifolia marsh were
identical with single-peak. The largest values appeared in summer and the lowest ones appeared in winter. The seasonal
variation of soil respiration rate from dryland was the same as the marshland, but the seasonal course of soil respiration rate
from rice field changed and the peak values postponed in autumn. The carbon effluxes by soil respiration from Carex
lasiocarpa marsh, Deyeuxia angustifolia marsh, dryland and rice field were (3.14 £0.45),(4.81 £0.68),(2.85 =

0.38), (2.18 £0.31) tC-hm *a™"', respectively. The difference in soil respiration rates between Carex lasiocarpa marsh
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and Deyeuxia angustifolia marsh was caused by water environment. The lower soil respiration rates from farmland than from
marshland was induced by reduced soil organic carbon contents due to marsh reclamation. Temperature and soil moisture/
water table were important factors controlling soil respiration. Significant relationships were found between temperature and
soil respiration rate from Carex lasiocarpa marsh, Deyeuxia angustifolia marsh and dryland, which could be best described
by the exponential equations. Q,, values were 2.1, 2.5 and 1. 8, respectively for Carex lasiocarpa marsh, Deyeuxia
angustifolia marsh and dryland, and tended to decrease in dryland when compared wtih marshland, which was caused by
the decrease in substrate sources in soil after marsh reclamation. The relationships between soil respiration rate and soil

moisture/water table were best described by linear or quadratic equations.
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Fig. 2 The seasonal changes of soil respiration rates from Carex lasiocarpa marsh and Deyeuxia angustifolia marsh
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P8 RS SR R ) — A B R, X 4 CO, MR A M A . RAAR
BE K S35 +3E CO, HERCR BN ] S5 6 R 55 A B ) I A T (ELIR B 5 3980 I 22 ] 9 56 2R 4B A 2 T
FA—AMEBREORANR | T 37K 4M5 H IR 2[4 i 56 RN LA 2, Tk — 4 22 [ 36 R B 7 Rt A R
%, BANHR, BLMEF R RREOTE . R ME T BEU RS TR RE , AT, B R
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ST, LA BRIRLEE ORI . ZRARSE AT R B, B SR BV /N B R LA KoK F K UK S H e i R
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Table 2 The relationship between soil respiration rate and soil moisture/water table

+#25%) Land type #1472 Simulated equation R?

BB R Carex lasiocapa marsh y= -10.89w + 209.23 0.33**
/N EE %5 48) Deyeuxia angustifolia marsh y= 41.03uw? - 457.37w + 1292.3 0.29**
JK H Rice field y= 3.96w® — 40.29w + 145.28 0.28**
ELH Dryland y= 505.33m + 104.8 0.21**

U w0 ABHLEOK KR (em) , m A5 H SRS K &L (% )

IKAEXHEHE CO, HE LA EE i, Chimner 1 Cooper & ¥, 7£3% ERL B Hr £ W LA %, K A28 4k
5 CO,HEMUBRLRMARR . HF K BLE R IT, CO, HERTH R IAR 5 /KB T FERT , CO, HEROH T, 47K i F W3
#F LT 0—Sem B, CO, HERGH % R /K A fE L A b 1—Sem BF G 2 452 . AKBLFHES B S P A HEA
g, RT3 D - A LR A . AR , 7K M SR E A L33 BB 4, 380 fon - 33
RS S iR, AR L COL MG, B4, 1B - St 7T R bR K AL REAR B 1/ CO, HE T 5
B — AR, 247K AL AR AT , I3 7E LB 7K o - 39 55 v B A R Rt R o K SR b - 390 I
TR 2 ANEEENAN, B E — N E RS R . APTSR I, ENEHK A28 5| 5 1+ 3 s f
RSB R R R A I — AN EERE . AKREx g A W ) AR K R B R SR B TR R, B
M 3 5 180 A RV 5 A MU W AR BB i — M BB T, Makiranta Z5075% & Bl 2 390+ Bk
) A 1 BB L KA 0 TR AR T B A, AT S - S
3 &ip

(1) BREERERA/NT 86 L IRT s R BA B E i, B RN ES RS, &5
B ARG YR 0 At B A O 5 A AR SR I 5 R ) e AR AT 2 (E R A ok PR S 5 o ) HE e
(B FE J5 FERKZE B

(2) /N2 B e SR VR PR T R A, X R i BUK IR (2 S s i . TRV IB b RS
AR H G , R4 PSR RS , BBt T RS LA DU & BRI B

(3) /N5 B ) | B SR 2 B R R LA 5 P ST O o R R B TR T, R B IR EOE R, R H
Qo [ T/ N 25 B ) B SR B BRI .

(4) BREEHERE /N B LUK KRS R 5 R R B E R R, B LT
33 o 5 SR B AR B IE ARG 6 2R, A ) A 0 3 SR I 2 5 390 B/ /K R =[] T PR
Bk UK 4k 7 AR A
Bift : A SC U6 AL SRR B AT TAR R AE BB B =V RE BB A B SR R TEA R IR
BB T 52 IR , R I ERAE
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