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Abstract; To discern the response of soil respiration to heavy rainfall in semi-arid region of the Loess Plateau, soil
respiration of wheat field was monitored during three heavy rainfall periods. The first heavy rainfall event happened on May
15, 2005, after a one-month arid period. The soil was in semi-arid state before the second heavy rainfall on May 30. And
the soil was wet before the third heavy rainfall which started on July 1 and lasted nearly 3 days. Soil respiration of wheat

E&W A : BR A AP LA SFE)H H (40321101) ; BR E R ZERPT 5T R BRI (973) FEEYIH H (2002CB412503) ; 7 FAL BRI TRRERKE
BhIR B (KZCXI-SW-01-17)

U545 B #7:2007-08-20; 4&iT B #4:2008-01-24

EEEA KO E(1977 ~ ), B MR EEA L, TENEEWERASE R LRSFEEMABIF. E-mail: zhx973@ yahoo. com

# JEINAVEE Corresponding author. E-mail; wangxk@ rcees. ac. cn

Foundation item ; The project was financially supported by the National Natural Science Foundation of China ( No.40321101) ; The National Key Basic
Research and Development Plan (973) of China ( No.2002CB412503) ; The main Project of Knowledge Innovation CAS ( No. KZCXI-SW-01-17)
Received date.2007-08-20; Accepted date.2008-01-24

Biography : ZHANG Hong-Xing, Ph. D. , mainly engaged in physiological ecology, global change and carbon cycle. E-mail; zhx973@ yahoo. com

http://www. ecologica. cn



6190 £ K5 % K 28 %

field was continuously monitored for about 20 days around each rainfall separately (i.e. 10 days before and 10 days after
each of the three rainfalls) , using three chambers of a multi-channel automated chamber system. Environmental factors
were also simultaneously measured. The main factors affecting the soil respiration were selected by stepwise regression
method and the relationship between the soil volume water content ( SVWC) and soil respiration (SR) was analyzed. The
results showed that, (1) Heavy rainfall could both promote and inhibit soil respiration and its effect on SR depended on the
soil water state before, during and after the rainfall event. The rainfall promoted the SR when the soil was in arid or water
deficit state, but restrained it when the soil was wet. Comparing the values after and before the rain, the SR increased
almost 2 and 1.5 times respectively for the first and second rain, but reduced nearly 15% for the third one. The SR
reduced 33% during the third tain course. (2) The relationship between the SR and SVWC could be described in a
quadratic equation. According to this equation, the inflexion could be considered as a critical SVWC. The SR increased
with the increment of SVWC when the SVWC was below the critical value, but decreased with the building up of SVWC
when the SVWC was above the critical value. (3) The quadratic relationship was influenced by soil water state and
temperature. It was more reliable when the soil changed from arid or water deficit state to soil wet state due to rainfall than
that from wet to wetter. On the other hand, the inflexion of the quadratic equation increased with temperature when the soil
changed from water deficit state to superfluous state. (4) Temperature and SVWC were interdependent in their effects on
SR, and the effects depended on the soil water state before the rainfall. The SVWC was the most influencing factor when the
soil was in arid or semiarid state before rain, but its effect on soil respiration weakened and the temperature became the most

influencing factor when the soil was enough wet before rain.

Key Words: the Loess Plateau; wheat field; soil respiration; great rainfall
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Table 1 The quadratic relationships between soil respiration (SR) and soil volume water content (SVWC) around the three rainfalls separately
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No. Model Inflexion R? Significance
I y= —2.8336 + 82.0142x —245. 10924? 0.167 0.6961 P <0.0001
I y= -3.8264 + 79.2326x —160. 214547 0.247 0.7271 P <0.0001
m y=4.6917 + 9.8198x —42. 371847 0.116 0.2445 P <0.0001

P <0.0001 R HEBEBE; P <0.0001 indicated that the equation is significant
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Table 2 Stepwise regression models of soil respiration corresponding to the three rainfall

5 R R T B
No. Model R? Significance
I Y= -0.118 +17. 415X, +0. 0657X, 0.579 0.0001
to=-0.900 1, =25.693 1, =11.590

I Y =1.514 +9.32X, +0. 073X, 0. 466 0.0001
1, =9.623 t,=16.787 1, =11.908

il Y =4.697 +0. 161X, -7.553X, 0.372 0.0001

t=22.066 1, =12.088 #,= —11.879
P <0.0001 /R TFEMH B3 ;P <0.0001 indicates that the equation is significant
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