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Rain enrichment-accelerated carbon emissions from soil in a Nitraria sphaerocarpa

community in hyperarid region
LIU Dianjun, WU Bo, LI Yonghua, ZHU Yajuan, LU Qi”

Institute of Desertification Studies, Chinese Academy of Forestry, Key Laboratory of Tree breading and cultivation of State Forestry Administration, Beijing

100091, China

Abstract; Our previous research showed an increasing trend of rainfall in a temperate arid region of China. In this study, to
address potential effects of additional rain on carbon emissions of an arid ecosystem, we conducted a field manipulative
experiment with five simulated rain addition treatments ( four rain addition treatments and one for comparison). Each
treatment included four repetitive plots, each with an area of approximately 113 m®, in Dun Huang, Gansu. The design
simulated rain increases of 0% (CK), 50% , 100% , 200% and 300% of the long-term (1978—2008) average annual
precipitation (40 mm) at the study site. We used the Li-8100 automated soil CO, flux system in a Nitraria sphaerocarpa
community during the growing season, from May to September 2010. Our results showed a linear positive correlation in soil
carbon emissions between 09 :00—11:00 and 24 :00 hours for vegetated and bare soil ( bare soil R*=0.31—0.76, P<
0.001 ; vegetated soil R*=0.85—0.96, P<0.001). The rain increases accelerated vegetated and bare soil respiration in
the plots. Compared with the control group, soil carbon emissions of bare soil increased by 8.83, 11.03, 26.64, 31.69
g/m’  and the emissions of vegetated soil increased by 30.02, 45.34, 98.08, 133.90 g/m’ with the 0% (CK), 50% ,
100% , 200% and 300% treatments, respectively. Soil carbon emissions of vegetated soil were three times greater than
those of bare soil during the growing season, which was statistically significant. There was a significant linear correlation
between soil carbon emissions and precipitation during the growing season, in both bare soil and vegetated soil. With a
1 mm increase in rainfall, soil carbon emissions in vegetated and bare soils increased 1. 12 g/m’ and 0. 27 g/m’,

respectively. With a given community cover, every 1 mm rainfall increase produced an additional 0. 69 g/m’ of soil carbon

BETE Ml A G PEAT AL BHIT LI (201104077 ) 5 H R g5 PERHITBE BT B ABHIR L 55 2 L 10 B¢ 6 3 n 10 H ( CAFYBB2007008 ) %t )
Yo B #7:2012-02-08 E1T B #1:2012-07-02
* MIRVEH Corresponding author. E-mail; Luqi@ caf. ac. cn
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emission, relative to the control treatment.

We developed a multiple linear regression model for community coverage, precipitation and soil carbon emissions of a
community of Nitraria sphaerocarpa, and found that soil carbon emissions of the control group were 2. 97—6. 55 kg from
May to September. During the growing season, when community coverage was eight percent, soil carbon emissions of the
community increased by 0.62, 2. 18, 5.30 and 8.42 kg with the 0% (CK), 50% , 100% , 200% and 300% treatments,
respectively. With community coverage at nineteen percent, the emissions respectively increased by 1.56, 3.12, 6.24 and
9.36 kg for those same treatments. For community coverage of thirty-eight percent, the respective emission increases were
2.50, 4.06, 7.18 and 10.30 kg. This study is important for estimating the ecosystem carbon budget in the arid region of

Northwest China with future rainfall increases.

Key Words: rain addition; hyperarid region; soil carbon emissions; Nitraria sphaerocarpa
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IRTE 5—9 H B2l ih A b (E 3) . BAERKEN T AEYRERE, 8 27.5 C,9 AR EME, N
16.9 °C, 2010 4FEEANERK BN HRFENE HA 17.1 mm,

#1 BRAEWNEEXTEFRNEBH

Table 1 Diurnal soil respiration measurement date after rain enrichment every month

WO H &
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Fig.3 Changing trend of air temperature and precipitation in study area form May to October, 2010
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Fig.4 The functions and model fit parameters between soil respiration measured in 9:00—11:00 (SR9:00, w mol m™2 s™') with total C

emission (Cy,,, ¢C-m™>) over the diurnal dynamic on bare soil and vegetated soils
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