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The dikes of the sub-lakes change soil carbon cycle in the littoral wetland in Poyang Lake
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Abstract. Water regime changes caused by natural and anthropogenic activities can significantly affect soil carbon cycle in wetland
ecosystem. Some fishery activities could greatly impact on wetland water regime, but, till now, their influences on wetland soil car-
bon cycle are still not fully understood. In this paper, we investigated the effects of the dike of Lake Dahuchi, which was used to
restrain the fish at the low water period, on soil carbon cycle in the littoral wetland. Our results showed that soil total organic carbon
(TOC) was not changed by the dike, but soil light fraction of organic carbon inside the dike was significantly lower than that out-
side the dike by 35.03% . Meanwhile, the littoral wetland soil inside the dike had higher soil organic carbon (SOC) mineralization
rate, but lower temperature sensitivity. The Q,, of SOC mineralization inside and outside the dike were 2.72 and 2.85, respectively.
The dike did not significantly change the moisture sensitivity of SOC mineralization. In addition, the determining factors of SOC
mineralization rates inside and outside the dike were dissolved organic carbon and light fraction of total nitrogen, respectively. In
summary , soil carbon cycle in littoral wetland in Poyang Lake could be modified by fishery activities. Scientists should take account

of the effects of fishery in simulating soil carbon cycle of the wetland ecosystem in future.
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Fig.1 Location of study area and sampling sites
(the gray strips mean line transects, the dark points mean sampling points)
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Fig.2 The water levels in Lake Dahuchi and Xingzi Hydrological Station ( National Vertical Datum 1985)
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Fig.3 The differences of aboveground plant biomass, root biomass and litter biomass

between the sampling sites inside and outside of the dike
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1) 87.01% .12.99% F1 0.16% , CV B 435117 66.18% .50.28% Fl 46.75% (£ 1).
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Tab.1 The amounts of soil organic carbon and its components beside the dike of a sub-lake

a8 SE{E FRifE 2 A5 REL

' FIEHN FRISR41 FIEN FRI3REA FIEAN 4
TOC/% 2.43° 2.32° 1.50 0.52 61.58% 22.33%
HFOC/% 2.17° 1.92° 1.43 0.48 66.18% 24.88%
LFOC/% 0.26" 0.40" 0.13 0.13 50.28% 32.18%
DOC/ (g C/g dry soil) 35.18° 36.14° 16.45 12.00 46.75% 33.22%
Pyroc/% 87.01° 82.31° 9.92 5.01 11.41% 6.08%
Prroc/% 12.99° 17.69° 9.92 5.01 76.37% 28.29%
Ppoc/% 0.16 0.16* 0.05 0.03 32.20% 20.66%

o P IH— B P R — A EEROR B AN B35 225 (P>0.05) NI 5 B R Bl 52 AN 2 35 225 (P<0.05) .
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Fig.4 Relationships between soil organic carbon mineralization rate and temperature

and the temperature sensitivity of soil organic carbon mineralization
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Fig.5 Relationships between soil organic carbon (SOC) mineralization rate and soil moisture and moisture sensitivity

of SOC mineralization in the incubation experiment (9th day: A and B; 14th day: C and D; 24th day: E and F)
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Tab.3 Results of the multivariate regression analyses on soil organic carbon mineralization rate

related variables with soil physical and chemical variables

1SN s

Eiyees
R; el -29.775 0.63 <0.001 el -13.817 0.46 0.003
1g(DOC) 28.198  0.810 PLFN -0.376  0.708
Rio e -52.089 0.70 <0.001 AR -44.051 0.62  <0.001
1g(DOC) 51.190  0.851 lg(LFN)  -39.536 -0.805
Ris R -76.579 0.67 <0.001 i -69.596 0.61  <0.001
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