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Response of Soil Respiration to Extreme Precipitation in Semi-arid Regions
ZHAO Man', WANG Rui', LI Ru-jian’, DU Lan-lan’, WU De-feng', SUN Qi-qi’, GAO Xin’,
GUO Sheng-li'***

(1. College of Resources and Environment, Northwest A&F University, Yangling 712100, China; 2. Institute of Soil and Water
Conservation, Chinese Academy of Sciences and Ministry of Water Resource , Yangling 712100, China; 3. Institute of Soil and Water
Conservation, Northwest A&F University, Yangling 712100, China)

Abstract: Evaluating the response of soil microbial respiration to extreme precipitation event is significant for a better understanding
about the influence of the change of precipitation regime on soil carbon cycling under global warming. A simulated experiment of
extreme precipitations was conducted during the rainy season ( July-September 2015) in the Changwu State Key Agro-Ecological
Station, Shaanxi, China. The treatments consisted of three total precipitations in rainy season (600 mm, 300 mm, and 150 mm) and
two precipitation regimes (10 mm, 150 mm; P, P,5,). Soil microbial respiration varied differently in the same single rainfall event
among three precipitations. The variation coefficient of soil microbial respiration under 600 mm total precipitation was 36% (P,5,) and
33% (P,,), and 28% and 22% under 300 mm total precipitation, 43% and 29% under 150 mm total precipitation. Under 600 mm
total precipitation, the cumulative soil microbial respiration under P |5, was 20% less than that under P, ; however, the cumulative soil
respiration of P, under 150 mm total precipitation was 22% more than that under P, ; and there was no significant difference between
P,, and P, under 300 mm total precipitation. Therefore, the duration in soil water stress must be considered to estimate soil microbial
respirations under extreme precipitations.

Key words: extreme precipitation; precipitation regime; soil microbial respiration; soil moisture; water stress
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Fig. 1 Dynamics of soil microbial respiration and soil

moisture under 600 mm total precipitation
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Fig. 2 Dynamics of soil microbial respiration and soil

moisture under 300 mm total precipitation
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Fig. 4 Differences of the cumulative soil microbial respirations

under the three total precipitations in rainy season
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WA LB 3% (R 1), FERI DR
. P FI P o Jolb3E T P ST A I R S AR R
TR R BIREAR 27% F1120% 5 Jilv3i 80 P9 + 333k
PIIF W B H IR R 2. 14 pmol - (m®+s) ' Al
1.88 wmol-(m’+s) ', i&E H & /KE &M FIKIR N
2.93 pmol- (m*+s) ' F12.35 wmol- (m*+s) ~'. A+
e SRR B P e 1 Py SRR Ry L R
W 36% , P gy M 57% 5 10 36 15 8] 23 5] o 3]
T BT [E] 4 43 9% F1 63% .

300 mm FEKE T, P Mria 3 1 HE R Y 0p i
HOREIE N 1,93 mol - (m®+s) ", H3EL IS H] L A5 Ay
97% HAHE R T 2. P g, a0 3 2k i
W ZEIAE N 1. 82 wmol - (m?®+s) =1, SRR & 4
A SRR 51 54% 5 Fiia i) LGB 63% , Horh
TR AT SR A H B4 A 22% F 41%

150 mm [&K R, Py, - e i b H I % i 2 4k
TR oia, O CF B R R 1,27
pmol« (m*+s) ™' Py T JHr 38 3 4 4 5 24 0 g gk R
H91.36 wmol« (m®s) ~' S FK A 55/ T 10
A= YT R D 42% | e IR R 829% (i
. 13% , T5:69%).

R RIS T L S 1 PF R BE K 4 L 51

Table 1  Time ratio of soil microbial respiration stress under

different total precipitations in rainy season

MK RFRKE 1038 KA LB %

BT/ %
/mm /mm o GHR(>28%) TR(<15%) tro
600 Pio 4l > “
Piso 60 3 63
300 Py 0 97 97
Pis 2 41 63
150 Py 0 100 100
Pis 13 69 82
3 it

3.1 UK S RIEREYIER Eh LA
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R SR A A g v, e R O Bl A
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e R K 2 A0 O 3 3 5 ) B K 7 B B sl X
SN IR W A, AOPRAR I T RS R
G Rk KT 21 S v BE A A o R K 1
BB REE T 5 R A RE I 3K 737 S P
TN R SRR RN 2 (4 K G B A AR A R A .
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2718 AN 5%

B % 37 %

SETF AR T RE . 600 mm [AK BT T HES K&
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