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Effects of simulated nitrogen deposition and precipitation changes on soil
respiration in an evergreen broad-leaved forest in a rainy region of Western

China
XIANG Yuanbin, HUANG Congde * , HU Tingxing, TU Lihua, ZHOU Shixing, XIAO Yongxiang, GAO Baodan

College of Forestry, Sichuan Agricultural University, Laboratory of Forestry Ecology Engineering, the Provincial Key laboratory of Sichuan Province, Chengdu
611130, China

Abstract; Nitrogen deposition and changes in precipitation patterns are two primary effects of global climate change. In
order to understand the effects of both nitrogen deposition and precipitation changes and their interaction on soil respiration
in an evergreen broad-leaved forest, an experiment was conducted in sitw in a rainy region of Western China. The study
included six treatments; a control, nitrogen deposition, water reduction, water addition, nitrogen deposition X water
reduction, and nitrogen deposition X water addition. From December 2013 to November 2014, soil respiration rates were
measured using the LI-8100 ( LI-COR Inc., USA) Automated Soil CO, Flux System. The relationships among soil moisture,,
soil temperature, and soil respiration rate were analyzed via regression analyses. The results indicate that (1) nitrogen
deposition and water addition significantly inhibit soil respiration, while water reduction increases the soil respiration rate

significantly; (2) water reduction increases soil CO, flux by 258 ¢ m™ a™', while nitrogen deposition and water addition
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treatments reduced soil CO, flux by 321 and 406 g m™ a™', respectively; (3) water reduction increased the temperature
sensitivity of soil respiration, while nitrogen deposition and water addition reduced the temperature sensitivity of soil
respiration; (4) soil temperature has a greater influence on soil respiration rate than soil moisture; (5) nitrogen deposition
and water addition reduced the carbon and nitrogen content of the soil microbial biomass, while water reduction increased

the carbon and nitrogen content of the microbial biomass; and (6) the interaction between nitrogen deposition and

precipitation changes did not have a significant effect on the soil CO, efflux in this forest ecosystem.

Key Words: nitrogen deposition; precipitation change; evergreen broad-leaved forest; soil respiration; Q,, value
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Fig.1 Monthly dynamic of soil respiration rate in different treatments
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Fig.2 Cumulative soil CO,-efflux among N treatments in an evergreen broad-leaved forest in rainy area of western China
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Fig.4 Monthly variation of soil temperature and soil moisture
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Table 1 Parameters of different correlation models between soil respiration rate and soil moisture at 10cm depth

Rs= aW2+bW+cRs= aW+b

Kb HH Treatment

a b c R? a b R?
CK 0.0212 -1.0295 13.4300 0.6730 0.1589 -2.9970 0.6007
N 0.0115 -0.5221 6.6969 0.6135 0.1307 -2.4111 0.5287
R -0.0026 0.2825 -3.7623 0.8476 0.1465 -2.0179 0.7854
w 0.0122 -0.5957 8.0633 0.5748 0.1185 -2.274 0.5279
NR 0.0083 -0.3272 4.1935 0.4523 0.1050 -1.3356 0.4367
NW -0.0047 0.4003 -6.5443 0.4384 0.1310 -2.7533 0.4365

CK; RN AL B stands for the comparison treatmentN : R AT T stands for the nitrogen deposition treatmentR ; AR IR AL FE stands for
the water reduction treatmentW ; f{FHEFFALH stands for the water addition treatmentNR ; 18RRI+ FIAL ] stands for the nitrogen deposition and

water reductionNW ; fCE R TIE+IETIAL PR stands for the nitrogen deposition and water addition
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Fig.5 Microbial biomass carbon and nitrogen in different treatments
F2 FETEFRERHSEEUE
Table 2 Net changes of different soil respiration rate
AP A 1% Month
Treatment 12 1 2 3 4 5 6 7 8 9 10 11
NR -0.21 0.12 0.15 -0.13 -0.19 -0.16 0.60 -0.19 -0.29 -0.27 -0.33 -0.36

NW 0.06 0.10 0.16 0.07 -0.09 -0.14 -0.02 0.03 -0.01 0.09 0.36 0.05
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