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Effgcts of Warmmg and Increased Preapitatlon on Sml Resplratlon of Abandoned

Grassland in the Loess-Hilly Regions
WANG Xing' >, ZHONG Ze-kun'-*, ZHU Yu-fan>, WANG Jia-yi">, YANG Gai-he'>, REN Cheng-jie">, HAN Xin-hui'**
(1. College of Agronomy, Northwest A&F University, Yangling 712100, China; 2. Shaanxi Engineering Research Center of Circular Agriculture, Yangling 712100, China)

Abstract; Clarifying the changing trends and driving factors of soil respiration in fragile habitats under the background of climate change is of great significance for
understanding the regional carhon cycle and the conversion of ecosystem carbon source and sink functions. This research focused on grasslands that had been naturally
abandoned and restored for 12 years in the loess hilly region of northern Shaanxi, using an open top chamber (OTC) and artificially increased natural rainfall to simulate
climate warming and precipitation increase and their interaction. Furthermore, we used a combination of field monitoring and indoor analysis to explore soil water content,
temperature, and nutrient characteristics and the response characteristics of soil respiration rate to warming and increased precipitation and further analyzed the key factors
driving changes in soil respiration. The results showed that; (D) warming (W) significantly increased the 5 em soil temperature, with an average increase of 1. 34°C throughout
the sampling year, whereas the increased precipitation (P50% ) treatment significantly reduced the 5 em soil temperature,, reducing the average 5 em soil temperature during
the entire sampling year by 0. 88°C and increasing the soil water content (SWC) at the same time. The SWC was 13. 12% and 16.45% higher than that in the control (CK),
respectively. In addition, compared with that in the CK, the treatment of warming and increased precipitation (WP50% ) not only increased soil temperature but also increased
SWC; in general, the increase in temperature and precipitation played an antagonistic effect on the influence of soil temperature and humidity. @) P50% significantly increased
the content of soil organic carbon, dissolved organic carbon, and labile organic carbon, causing changes in the soil stoichiometric ratio and the distribution characteristics of
labile-recalcitrant carbon components, whereas W did not have a significant impact on organic carbon. In addition, soil total nitrogen and phosphorus and available nitrogen
and phosphorus nutrients were not significantly different between treatments. ) P50% significantly increased the R_ rate, and the effect of W on the soil respiration rate mainly
depended on the seasonal precipitation and temperature. It was demonstrated that warming in winter and seasons with abundant rainfall had a significant promotion effect on the
soil respiration rate. The exponential fitting of soil respiration rate and 5 em soil temperature found that the soil respiration temperature sensitivity (), ) was the highest under
the precipitation treatment, reaching 1. 68, whereas the Q,, was the lowest under the warming treatment (1.50). @ Linear regression analysis showed that soil organic
carbon, dissolved organic carbon, and labile organic carbon were all significantly positively correlated with soil respiration rate. Variation partitioning analysis showed that soil
temperature, SWC, and nutrient characteristics explained 64. 43% of the variation in soil respiration rate. The soil temperature and SWC were the main controlling factors of

the change in soil respiration rate, with an explanation degree of 31.16%. Correlation analysis also showed that there was a significant correlation between SWC, soil
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temperature and respiration rate, soil organic carbon, dissolved organic carbon, labile organic carbon, C: N, and C:P. In summary, the climate prediction of abandoned

grassland tending toward warm temperatures and high humidity in the loess hilly region will significantly affect the regional hydrothermal environment and nutrient

characteristics, change the distribution ratio of soil labile and recalcitrant carbon, and promote regional soil carbon emissions. The analysis results showed that the key factor

driving the change in soil respiration rate of ahandoned grassland in the loess hilly region was soil temperature and SWC characteristics.

Key words: climate change; abandoned grassland; labile organic carbon; soil respiration rate; temperature sensitivity of soil respiration
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Table 2 Variation characteristics of soil nutrient content

Ay FRAR T CK W P50% WP50%
(S0C) /g kg™ 4.71 +0.25B 4.94 +0. 10B 5.82+0. 11A 5.24 0. 17B
(TN)/g-kg ™" 0.46 0. 01A 0.48 0. 02A 0.45 £0.06A 0.46 £0.04A
(TP)/g kg™ 0.64 £0.03A 0.62 £0.01A 0.61 £0.01A 0.67 £0.06A
C:N 10.08 0. 43A 10.29 +0. 48A 13.28 +1.72A 11.45 £0.57A
C:p 7.42 £0.51B 7.88 £0.25AB 9.47 £0.09A 7.96 £0.90AB

2018 N: P 0.73 £0.04A 0.77 £0.05A 0.73 £0.09A 0.70 £0. 11A
»(DOC)/mg-kg ™" 39.78 £3.02B 45.89 £3.77AB 53.97 +4.22A 49.80 £2.50AB
»(DON)/mg-kg ™' 6.15+0.27A 7.75 0. 13A 7.02 £0.57A 7.64 £0.76A
w(AP)/mg-kg " 3.13 £0.27A 3.30 £0. 58A 3.44 +0.05A 3.22 £0. 14A
o(NH; -N)/mg-kg ™! 2.48 +£0.45B 2.88 +0. 16AB 2.7 £0.23AB 3.50 0. 03A
©(NO; -N)/mg-kg ™! 1.57 £0. 15A 1.27 £0. 19AB 0.83 +0.20B 1.16 +0. 19AB
0 (S0C) /g kg™ 4.92 £0.17B 5.09 £0.39B 6.47 £0.09A 5.65 £0.23B
w(TN)/g-kg™! 0.49 +0. 02A 0.49 +0. 04A 0.45 £0.01A 0.51 £0.03A
(TP) /g kg™ 0.61 £0.01A 0.60 £0.01A 0.61 £0.01A 0.61 £0.01A
C:N 10.04 +0. 28B 10.45 £1.51B 14.23 0. 35A 11.12 +0. 58B
C:p 7.99 +0.25B 8.41 +0.57B 10. 46 0. 15A 9.22 +0. 50AB

2019 N: P 0.79 0. 03A 0.82 +0.07A 0.73 0. 02A 0.83 +0. 06A
»(DOC)/mg-kg ™" 53.87 £2.33B 61.5 +3.74AB 67.25 £3.61A 69.63 4. 1A
@(DON)/mg-kg ™' 6.58 1. 06A 8.35 +0. 63A 7.91 £0.65A 8.72 +0.73A
w(AP)/mg-kg ™" 3.29 £0.26A 3.62 £0.53A 4.19 £1.74A 3.65 £0.04A
w(NH; -N)/mg-kg ! 2.60 £0.29A 3.10 +1. 0A 3.96 +0.52A 3.22 £0.28A
©(NO; -N)/mg-kg ™! 1.63 £0.20A 1.22 £0.05A 1.13 £0. 14A 1.31 +0.57A

1) Fl—ATARKE FRE R R AR R BLZ B 7E P <0.05 KP4 B2 CK AT, W R, PS0% 34T 50% ; WP50% . R34 TN 50%, T [F
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