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Abstract

Aims  Winter soil respiration plays a crucial role in terrestrial carbon cycle, which could lose carbon gained in
the growing season. With global warming, the average near-surface air temperatures will rise by 0.3 to 4.8 °C.
Winter is expected to be warmer obviously than other seasons. Thus, the elevated temperature can significantly
affect soil respiration. The coastal wetland has shallow underground water level and is affected by the fresh water
and salt water. Elevated temperature can cause the increase of soil salinity, and as a result high salinity can limit
soil respiration. Our objectives were to determine the diurnal and seasonal dynamics of soil respiration in a coastal
wetland during the non-growing season, and to explore the responses of soil respiration to environmental factors,
especially soil temperature and salinity.

Methods A manipulative warming experiment was conducted in a costal wetland in the Yellow River Delta us-
ing the infrared heaters. A complete random block design with two treatments, including control and warming,
and each treatment was replicated each treatment four times. Soil respiration was measured twice a month during
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the non-growing season by a LI-8100 soil CO; efflux system. The measurements were taken every 2 h for 24 h at
clear days. During each soil respiration measurement, soil environmental parameters were determined simultane-
ously, including soil temperature, moisture and salinity.

Important findings The diurnal variation of soil respiration in the warming plots was closely coupled with that
in the control plots, and both exhibited single-peak curves. The daily soil respiration in the warming was higher
than that in the control from November 2014 to January 2015. Contrarily, from March to April 2015. During the
non-growing seasons, there were no significant differences in the daily mean soil respiration between the two
treatments. However, soil temperature and soil salt content in the warming plots were significantly higher than
those in the control plots. The non-growing season was divided into the no salt restriction period (November 2014
to middle February 2015) and salt restriction period (middle February 2015 to April 2015). During non-growing
season, soil respiration in the warming had no significant difference compared with that in control. During the no
salt restriction period, soil respiration in the warming was 22.9% (p < 0.01) greater than the control when soil tem-
perature at 10 cm depth in warming was elevated by 4.0 °C compared with that in control. However, experimental
warming decreased temperature sensitivity of soil respiration (Qi0). During salt restriction period, soil warming
decreased soil respiration by 20.7% compared with the control although with higher temperature (3.3 °C), which
may be attributed to the increased soil salt content (Soil electric conductivity increased from 4.4 ds-m™ to 5.3
ds-m™). The high water content can limit soil respiration in some extent. In addition, the Qy value in the warming
had no significant difference compared with that in control during this period. Therefore, soil warming can not
only increase soil respiration by elevating soil temperature, but also decrease soil respiration by increasing soil
salt content due to evaporation, which consequently regulating the soil carbon balance of coastal wetlands.

Key words elevated temperature; soil respiration; non-growing season; soil salt content; coastal wetland; Yel-
low River Delta
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Table 1 Parameter of relational model (SR a x exp (b x t)) between soil respiration rate and soil temperature and the Q4o value on different dates
a b Q1o R? p
Period Date
Warming  Control Warming  Control Warming  Control Warming  Control Warming  Control
11-1 0.316 0.117 0.059 0.137 1.06 1.15 0.79 0.63 <0.01 <0.01
g‘eor?(;za“ restriction 1177 0.040 0.151 0.097 0102 110 111 0.66 0.63 0.06 0.04
12-6 0.147 0.082 0.146 0.775 116" 2177 0.66 0.54 <0.01 <0.01
12-19 0.044 0.139 0.435 0.674 154 1.96” 0.85 0.74 <0.01 <0.01
1-3 0.044 0.908 0.453 0.305 1.57 1.36 0.71 0.74 <0.01 0.03
1-24 0.040 0.138 0.293 0.219 1.34 1.24 0.72 0.74 <0.01 0.02
2-3 0.074 0.042 0.144 0.122 1.15 1.13 0.71 0.68 <0.01 0.06
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E’ZEJS“”C“O” 314 0.028 0.102 0.206 0203 123 1.23 0.55 0.66 0.03 0.02
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4-10 0.065 0.133 0.106 0.099 111 1.10 0.88 0.52 <0.01 <0.01
4-28 0.176 0.316 0.065 0.062 1.07 1.06 0.75 0.62 <0.01 0.01
Q1o, a b *,p <0.05; **, p<0.01

Q10, temperature sensitivity of soil respiration. a, b represents the parameters of model fitting.
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