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Abstract: Studying the effects of rainfall regimes such as rainfall amount and timing on soil carbon
mineralization is of great importance for our understanding the mechanisms underlying the stability
and accumulation of soil carbon in coastal salt marshes. In this study we examined the responses of
soil carbon mineralization ( CO, and CH, fluxes) from undisturbed soil columns to rainfall events in
different seasons ( dry and wet seasons) with filed experiments in a primary Suaeda salsa region in
the Yellow River Delta salt-marsh wetland which is far away from the coast and not affected by
tides. The results showed that rainfall amount and timing had a significant interaction in affecting
soil CO, flux rates. During the dry season large rainfall events significantly reduced soil CO, flux
rates but had no significant effect in the wet season which might be closely related to the significant
increase in soil water content and salinity. Rainfall amount rainfall timing and their interactions had
no significant effect on soil CH, efflux rates. Rainfall timing and rainfall amount did not affect
CH,/CO,. CH,/CO, increased with increasing soil water content and salinity. Soil water content and
soil salinity showed similar increases to increasing rainfall amount. Our results suggested that the

( XXH13506)
(U1906220)

*

(41706097) . - ( U1906220) “ ”
This work was supported by the National Natural Science Foundation of China ( 41706097) the NSFC-Shandong Union Project

and the 13th Five-year Informatization Plan of Chinese Academy of Sciences ( XXH13506) .
202006402 Recéived] 2020-10-28 Actepted:

Corresponding author. E-mail: wmsong@ yic.ac.cn



582 32

changing rainfall regime under climate change in the future would have a great impact on soil carbon
mineralization and carbon sink function by regulating soil water and salt migration in this region.

Key words: rainfall regime; climate change; the Yellow River Delta; salt marsh; carbon sink; soil
carbon mineralization.
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Fig.1 Daily air temperature and precipitation in 2019.
T,: Air temperature; , P: Precipitation. , Dry: Dry

season; Wet: Wet season. The same below.
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Table 1 Soil basic characteristics of research site
SwWcC T, TN TC Sp
Season (%) () (mS = em™) (mgeg™) (mgeg™) (%)
Dry season 38.2+0.1 16.19+0.11 11.83+0.28 0.24+0.01 11.69+0.09 41.0+0.03
Wet season 46.7+0.1 31.44+0.11 14.88+0.37 0.24+0.01 11.71+0.10 39.0+0.04
SWQ: Soil Watercohtent;] Ty Shil temperatore; EG] Soil celeétribal conductivity;TN: Soil total mittogen:

TC: Soil total carbon; SP: Soil porosity.

The same below.
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2
Table 2 Results of two-way ANOVA on the effects of rainfall timing and rainfall amount on soil environmental factors and
soil carbon mineralization

Ttem SWC T, EC CO, flux CH, flux CH,/CO,
P <0.01 <0.01 <0.01 <0.01 0.82 0.43
Rainfall timing F 242.03 1296.73 40.95 24.77 0.05 0.63
P <0.01 0.45 <0.01 <0.01 0.50 0.07
Rainfall amount F 104.09 0.89 17.82 14.53 0.81 2.64
X P <0.01 0.28 0.01 0.03 0.83 0.94
Rainfall timing X rainfall amount F 59.48 1.33 5.00 3.24 0.29 0.13
CO, flux: CO, Soil CO, flux; CH, flux: CH, Soil CH, flux; CH4/CO,: CH, CO, Soil CH, fluxto CO, flux ratio.
The same below.
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Fig.2 Dynamic changes of soil water content soil temperature and soil salinity under different rainfall treatments in dry and wet
seasons.
SWC: Soil water content; 7.: Soil temperature; EC: Soil electrical conductivity. CK: Control. The same
below.
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Fig.4 Dynamic changes of soil CO, flux CH, flux and their ratio under different rainfall treatments in dry and wet seasons.
CO, flux: CO, Soil CO, flux; CH, flux: CH, Soil CH, flux; CH,/CO,: CH, CO, Soil CH, fluxto CO, flux ratio.
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Fig.6 Correlations between soil CO, flux CH, flux CH,/CO, ratio and environmental factors in dry and wet seasons.
* P<0.05; * % P<0.01. The same below.
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