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Abstract; The phenomena that precipitation events cause a large amount of CO, release from the surface soil in a short time
is also known as the Birch Effect. The respiration rate of soil microbes can increase rapidly within a few minutes of
precipitation. The significant effects on soil carbon emission may affect the soil carbon cycle process of the terrestrial

ecosystems , especially in arid and semi-arid regions. In order to explore the effects of precipitation pulse on grassland soils,
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we conducted a simulated precipitation to test soil microbial respiration rate R, in three typical grassland types ( meadow
grassland, typical grassland, and desert grassland) in Inner Mongolia, China, by using a self-developed high-intensity
measurement system (288 measurements within 48 h) . The results showed that, in all three grassland soils, the pulse in the
microbial respiration per gram of soil organic carbon (SOC,R,,.) peaked within 10 min of the simulated precipitation. The
maximum R.( Ry, ) Was significantly high in desert grassland (1.59 mg C ¢g”' h™"), followed by meadow grassland (0.
73 mg C g”' h™") and typical grassland (0.50 mg C g”' h™'). Furthermore, the accumulative microbial respiration per gram
of soil (A, ) was similar to the microbial respiration per gram of soil (R, ). Both were the highest in typical grassland,
followed by meadow grassland and desert grassland. If it was standardized by SOC, the accumulative microbial respiration
per gram of SOC ( A, ) was the highest in desert grassland (9.74 mg C g™') , then meadow grassland (6.54 mg C g™') ,
and the lowest in typical grassland (3.54 mg C g™').This indicates that the soil respiration response to pulse precipitation is
closely related to the degree of drought. Our findings demonstrated the importance of precipitation pulse on soil carbon

cycles. Therefore, future studies should consider the effects of soil substrate and initial soil water content.
Key Words:; precipitation; pulse effect; soil organic matter; decomposition; arid area; grassland
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Table 1 The basic information of sampling site

s - ZE " . ISR
LRI EIR Longitude  Latitude KR AR Soil physicochemical properties
Grassland types Altitude/m MAP/mm  MAT/C -
/E /N pH OPR/mv  #KL/%  SOC/%
) B 8.01° 215 76.26 0.84
269 44.52 121.04 320.32 5.8
Meadow grassland (0.11) (8.96) (1.48) (0.18)
M A 1.17 7.55 219 61.64 1.64
1129 44.26 116.52 262.91
Typical grassland (0.15) (7.55) (3.00) (0.20)
e B i 8.24 203 85.19 0.33
955 43.63 112.15 140.25 3.69
Desert grassland (0.16) (8.23) (4.47) (0.03)

MAP . 4FF 3[4 7K & Mean annual precipitation; MAT. AR 25 B Mean annual temperature; OPR . A Ak I8 JF HL {7 Oxidation-Reduction
Potential; SOC: +3EA P Soil organic carbon; a G LISFA AR MEZE LR (n=5 355 W MhrifEE)
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