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Table 1 Correlation between environmental factors and soil respiration rate
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Item Ty Ts10 Vieio Sk Ry
TRIRE T, 1
HHEEA0 em) Ty, 0.88™ 1
FIEEEG KRN0 ecm) Vyep —-0.34" -0.38" 1
RBH RS Sg 0.66™ 037" —0.09" 1
TIEIPIEAE Ry 0.74™ 0.66™ -0.62" 0.66° 1
VE: TRIRTE0.01 95 CRURDAH I P 2 2 5 B M PearsonAf 2% RE-H
Notes:  indicates a significant correlation at level 0.01; and the value is the r of Pearson's correlation coefficient.
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Fig. 1 Diurnal changes in soil respiration and environmental factors from July 25 to July 30
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Fig.2 Diurnal changes in soil respiration and environmental factors from July
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Table 2 Response of soil respiration rate and environmental factors to rainfall time

R K R GE R TRREELE 150 om - Heia B B 150 em LA A K IR
Rainfall time/h Rg rate of change/% T, rate of change/% Ts;50 rate of change/% Virciso rate of change/%
0~1 —5.18 —-3.70 0.13 0.00
1~2 —40.65 —-18.06 0.13 0.00
2~3 —56.03 —22.11 0.00 0.24
3~4 —65.30 —23.34 0.13 0.47
4~8 —50.28 —23.78 0.27 0.48
8~12 —42.51 —25.26 0.32 0.57

VE: AR AR =( RN 5P Y A D/ FU AT < 100%

Note: rate of change=C(after rain—before rain)/before rainx100%
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Table 3 Response of soil respiration rate and environmental factors to rainfall
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Rainfall/mm Rgrate of change/% T s rate of change/% Ts;50 rate of change/% Viwciso rate of change/%
0~1 —12.96 —11.58 0.24 0.00
1~2 —-18.76 —23.97 0.32 0.57
2~5 —50.44 -17.92 0.43 0.77
5~8 —85.49 —-16.85 0.00 0.30
8~12 —87.42 —-19.15 0.00 0.27
12~16 =78.17 —20.42 0.00 0.00
16~20 —66.67 -17.99 0.00 0.00
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Fig. 3 Effect of accumulated rainfall and rainfall intensity on soil respiration rate of change
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Table 4 Response of the Qy, to rainfall disturbance

FHE = WERHET AR WERE TR B R AL
Interference factor Fit factor Fitted equation R O
Ts10 Rg=0.73¢""" 0.46 1.42
_ 0.0317

T AR T Tso0 Rs=0.006¢ 034 1.37
Non_rainy day esemy Rg=0.002¢"" 0.33 1.53
Tsis50 Rg=0.004¢"™" 0.37 1.50

Ts10 Rs=0.243¢"" 0.47 2.07

e T Rg=e™" 0.31 1.99
Rainy day Ts120 Rg=¢"%" 0.36 223

Ts1s0 Rg=¢""" 0.42 2.17
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Effects of Natural Rainfall on Soil Respiration of
Caragana Plantation in Alpine Sandland

DAI Jie'?, JIA Zhi-qing®™*, LI Qing-xue'”, HE Ling-xian-zi"?, YANG Kai-yue®, GAO Ya**

(1. Institute of Desertification Studies, Chinese Academy of Forestry, Beijing 100091, China; 2. Research Institute of Forestry, Chinese
Academy of Forestry, Beijing 100091, China; 3. Qinghai Gonghe Desert Ecosystem Research Station, Gonghe 813005, Qinghai, China)

Abstract: [Objective] Caragana intermedia plantation in Gonghe Basin of Qinghai province was used to analyze
the relationship between soil respiration and environmental factors, and the effects of natural rainfall on soil respira-
tion and environmental factors, so as to provide reference for estimation of soil carbon flux and the study of carbon
cycle in the alpine sandy plantations. [Method] A 30-days' continuous positioning observation was conducted in Ju-
ly, 2018. The changes of soil respiration rate, environmental factors and natural rainfall process were analyzed quant-
itatively. [Result] (1) The soil respiration was affected by environmental factors such as solar radiation, air temperat-
ure, soil temperature and soil moisture, among which the total solar radiation showed a more direct effect. (2) Soil
respiration in non rainy day was mainly affected by soil temperature and moisture of the surface soil layer, while dur-
ing rainfall, it was mainly affected by deep soil temperature and moisture. The natural rainfall with cumulative rain-
fall more than 0.8 mm showed an inhibitory effect on the daily average of soil respiration, and the excitation effect
usually occurred on the next day after the end of rainfall, and lasted about 3 days. (3) Soil respiration rate was inhib-
ited when the rainfall was more than 0.07 mm, and the inhibition rate was the highest when the cumulative rainfall
reached 10.44 mm and rainfall time reached 3—4 hours. (4) Natural rainfall caused a short-term increase of the sensit-
ivity of soil respiration to temperature. [Conclusion] Soil respiration in the study area is mainly due to plant root
autotrophic respiration, the natural rainfall process has a significant inhibitory effect on it, and the excitation effect
occurs in the next day after the rain ends. Natural rainfall can increase the sensitivity of soil respiration to temperature.

Keywords: alpine sandland; plantation; soil respiration; natural rainfall; temperature quotient
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