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Influence of Precipitation Change Jon Sml Respiration in Desert Grassland =
HAO Llan-yl , ZHANG Li-hua'* | | XIE Zhong-kui’, ZHAO Rui-feng!, WANG Jun-feng', GUO Ya-fei', GAO
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(1. Collegé of Geography and Environmental Science, Northwest Normal University, Lanzhou 730070, China; 2. Gaolan
Compreliensive Experimental Station of Ecology and Agriculture, Northwest Institute of Ecology and Environment and Resources,
Chinese Academy of Sciences, Lanzhou 730000, China)

Abstract: Global climate change has significantly changed precipitation patterns. Soil respiration (SR), as an important pathway
through which CO, is released from the soil carbon pool into the atmosphere, may affect the carbon cycle process of terrestrial
ecosystems and have a feedback effect on global climate change in response to precipitation change. However, at present there is
limited understanding of how SR is affected by precipitation change. Field precipitation control experiments were conducted ( with
-40%, —20%, natural, 20%, and 40% precipitation) on desert grassland in the west of the Loess Plateau, to investigate the
influence of precipitation change on SR dynamics and its relationship with soil water content, soil temperature, aboveground biomass,
soil organic carbon, microbial biomass carbon, carbon-nitrogen ratio, and other factors. The results show that the diurnal variations of
SR under different precipitation treatments were consistent in unimodal and bimodal models over three years. SR showed an increasing
trend with added precipitation, relative to the control, and significant differences were observed between the second year (wetter) and
the third year (drier) of the precipitation-manipulation experiment, indicating that precipitation changes had a legacy effect on SR. At
the same time, SR was lowest under the —40% treatment and highest under the 40% treatment during the wetter year. The negative
response of SR to precipitation exclusion treatments was stronger than the positive response to precipitation addition treatments. SR in
drier years was significantly higher under precipitation addition treatments than the control, and the positive response of SR to increased
precipitation treatment was significantly stronger than that under decreased precipitation treatment. In addition, soil water content,
aboveground biomass, soil organic carbon, and carbon-nitrogen ratio were the environmental factors that obviously affected SR and
increased with additional precipitation. SR increased with increases in soil water content, aboveground biomass, soil organic carbon,
and carbon-nitrogen ratio, but decreased with increases in microbial biomass carbon. Among these factors, soil water content had the
highest interpretation rate for SR, indicating that soil water content was the main environmental factor controlling SR in desert

grassland. In both wetter and drier years, the amplitude of plant biomass input was lower than the amplitude of SR output under
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precipitation change, indicating that precipitation change may be unfavorable to soil carbon sequestration, especially in drier years,

when precipitation change has a stronger influence on carbon pool output. Therefore, precipitation changes on SR in desert grassland in

various dry and wet years may have different influences on the carbon cycle process of ecosystems, thus providing a reference for

regional carbon budget assessment.

Key words : precipitation treatment; soil respiration( SR) ; aboveground biomass; soil carbon pool; desert grassland
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Fig. 3 Annual variation of precipitation-induced soil respiration under different precipitation treatments
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Table 1  One-way ANOVA of soil temperature, at a depth of 5 cm, under different precipitation treatments (Mean £s.e., n =3)
0 Fk 4k 7t

-40% -20% CK 20% 40%
2013 24.99 +£0.48a 24.48 +0.38a 25.04 £0.47a 24.68 £0.93a 24.87 +0. 84a
2014 26.38 £0. 55a 25.70 £0. 39a 26.33 £0.38a 25.97 £0. 40a 26. 65 +0. 50a
2015 25.42 £0.31a 24.96 +0. 54a 24.80 0. 36a 24.67 +0. 18a 25.41 £0. 64a

1) ARV FRACR K AL B Y 22 57 .35 (P <0.05), FIA

R2 FRAKAET 20 em R TESKEMNBARRFENN (HE £ IREIRE ,n =3)

/ : P X
Table 2 One-way ANOVA of soil water content, at a depth of 20 ¢m, under different precipitation treatments ( Mean . e., q= ‘3‘.)

6 ‘ FEA I ; £ =
-40% - 209 CK j 20% 4095
2013 4.04 +0. 68a 4.96 +0. 13a 4.87+0.69a | [ 5.04+0.81a 5078 #0. 62a
2014 6.66 0. 13a 6.29/+0. 36ab 7.29 +0. 35alc #7.53 £0. 60bc 8125 0. 06¢ 4
2015 /72,78 £0. 15a 2.73 0. 244 3.60£0.19db ¥ 3.46 £0.52ab 4.18°20. 45b
— 4 i / ¥ - i / J
> 3 [{%7k23hji"ﬁfi%‘ﬁ*ﬁ%§ﬂ‘]§ﬂ( Y1 & AR E 0 =) e
= ITable 3 Changes in s;)il and plant' factor; undér different precipitati_ohlﬁ lrue?{ments (Me"lp tsie., n=9) £ I
LEAAE (4 R
7 ; -40% ) -20% CK - 20% 40%
o @ | .8.380.043a | 8143 £0.03ab” 8.43 +0.03ab 8.50 £0703b 8.48 0. 04ab
BAVgke A " 1.76 £0. 04be 1.'5‘1‘;10.'0'3'3,-*""’ 1.79 £0.07c 1.57 0. 11ab 1.68 +0.05abc
FHAHR gkg '~ 13.50£0.34 12.75 £0.41 14.14 +0.65 12.62 +0.99 12.82 £0.63
Bt 7.71 £0.31 8.49 £0.29 7.94 £0.37 8.09 £0.36 7.63 +0.31
R/ mg kg ™! 6.05 +0.41 6.80 £0.25 6.57 £0.49 5.61£0.52 5.86=0.51
B/ mg kg ! 166.94 =8. 83 165.28 £7.69 156.94 +2.35 155.28 +5.08 167.78 +11.00
/S em ™! 608. 81 +146.35b 509.11 +81.73ab 415.44 £41.08ab 320.36 £ 15.23a 391.08 +53. 18ab
HEYEE/mg-kg ™! 10.65 +1.39a 16.66 +2.02b 20.48 £2.23b 15.08 +1.59ab 19.60 +2.06b
U W R/ mg - kg ™! 170. 00 +23. 89 212.53 +28.84 235.27 £29.34 178.45 £26. 63 209. 88 +38.46
Mo LA g 43.91 £7.29a 78.54 £8.86h 103.35 £9.79be 125.99 £11.57¢ 115.07 +11.36¢
P/ 1.82 +0.16a 2.50 £0.33ab 2.20 £0.25ab 2.49 +0.49abh 3.33 £0.50b
3 i it IR P AR 2R A AL A T 3, AT g
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