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Abstract: Soil respiration is one of the key ecological processes of carbon cycle in terrestrial ecosystem and rainfall is one important factor driving soil
respiration change. In order to clarify the short-term response of soil respiration dynamics to rainfall pulses in grassland communities in loess hilly—gully
region soil respiration rate soil water content and soil temperature in top soil layer were monitored in Bothriochloa ischaemum Lespedeza davurica and
Artemisia gmelinii dominated grassland communities. Three simulated rainfall treatments (0 mm 15 mm and 50 mm) were carried on in June and July
2014 and the measurements were taken one day before and seven days after the simulated rainfall. Results showed that soil temperature and soil water
content varied significantly with simulated rainfall sizes ( p<0.05) . Soil respiration rate under 50 mm rainfall was bigger than under 15 mm in each
community or month. Significant differences of pulse effect existed among the three communities and the peak values order was B. ischaemum ( 1.75
g*m™>h"!) >A. gmelinii (1.69 gem™>h™') > L. davurica (1.12 g*m™>h™") . The relationships between soil respiration and soil water content in 0~ 10
cm soil profile were logarithmic function. The @, values were 1.31~2.01 and varied with growth months and rainfall sizes. Our results imply that it is
necessary to consider the community types for accurately evaluating the carbon budget of rehabilitated grassland communities in the region under rainfall
pattern change phenomenon.
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Fig.1 Dynamics of soil temperature in three communities before and after simulated rainfall in June and July 2014
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Table 1  Analysis of variance for the effects of growth month rainfall size community type on soil temperature soil water content and soil respiration rate
F df p F df p F df p
3.863 1 0.049" 14.180 1 <0.001" 0.766 1 0.382
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X 1.760 4 0.136 1.812 4 0.126 6.036 4 <0.001"
X X 1.762 4 0.136 0.561 4 0.691 0.546 4 0.702

sk (p<0.05) .



8 : 3 3143

15 mm
( 1) .6 3 7 3 1d
( 2). .
50 mm 1.d(8.21%) 1d 50 mm :
50 8.64% 8.39% 8.61%.
mm 2d 7.40% 7.56%. 8d
3 : 6.39% (6.43%)
6.17% 5.70%. 7d 6.16% 5.95%.
3 50 mm
65 7H
10% — r
SEI-A EE-A @+ 0 mumf T kb3
—»— 15 mm[BFRE4b 3R
8% - —a— 50 mm &R 403
1
X% | 7 T~ s
32 6% |- L
o .
i R N
4% |- -
1 1 I ] I I 1 1 1 1 I I J I 1
2%, 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 |
R RN T % BN T
8% |-

TiEEKE
K
T

4% |
2% 1
8%
1
% 6% |-
4
e
._H
4% |- L
1 1 1 I I 1 [ 1 I I 1 I 1T J 1 1
2%, 1 1 1 1 | 1 1 1 | 1 | 1 1 1 1 1 ]
0 1 2 3 4 5 6 7 0 1 2 3 4 5 6 7
BT R RS d REHIFET J5 R8d
2 3
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Fig.3 Dynamics of soil respiration rate in three communities before and after simulated rainfall in June and July 2014
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