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Fig. 1 Distributions of monthly mean rainfall and air
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Table 1 Physical and chemical properties of the soil in the 0 ~ 10 cm soil layer
+ BT PR EaeA e o L= P04 Py i ik Microbial
b , , i R ,
pH Soil organic carbon Total N Total P ) biomass carbon
Sample code » » » Soil C/N y
N(gkeg™) N(gkg™) /(mg-kg™) /(mg-kg™)
YO 4.60 +£0.06a 5.49+2.61b 0.45+0.13a 51.20 £ 5.54a 12.51 £3.23b 206.8 £ 12.53b
Y13 4.33 + 0.04b 11.96 +3.00a 0.62 +0.05a 78.40 + 17.39a 17.70 + 1.20a 571.9 +21.76a
Y31 4.53£0.02a 11.84 +1.83a 0.67 £ 0.04a 96.5 +36.75a 15.65 £ 0.93ab 507.5+51.11a
Kb VR VE YT B hE AR A= )
Litter biomass  Fine root biomass  #rikSand/% ki Silt/ % ZFhikiClay/%
Sample code , 5
/(g'm™-a”) /(g'm™)
YO 65.3 +1.82b 181.0 £93.20a 43.28 33.85 22.88
Y13 276.6 + 62.45a 484.5 +208.7a 46.93 31.26 21.65
Y31 391.9 +85.82a 339.7+132.7a 58.03 19.78 20.99

TE: P £ ARMEZE . YO Y13, Y3 IFR ARG . K13 afIRE 31 a. ARG FRERIRAS R A R 1 22 55 1 3%
(P<0.05) . Note: Means+SD. YO, Y13 and Y31 stands for no ecological restoration, 13 years of ecological restoration and 31

years of ecological restoration, respectively (the same below). Different lowercase letters indicate significant differences between the

tracts of lands different in cultivation history ( P<0.05)
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Fig. 5 Fitting of effects of various factors affecting soil respiration and its temperature sensitivity with the structural equation model
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Impacts of Vegetation Restoration on Soil Respiration and Its Sensitivity to
Temperature in Eroded Red Soil Area

DENG Cui"? LU Maokui"? ZENG Min"? ZHANG Kangjing"> ZHANG Hao"’ XIE Jinsheng"*'
(1 School of Geographical Sciences, Fujian Normal University, Fuzhou 350007, China )

(2 State Key Laboratory Breeding Base of Humid Subtropical Mountain Ecology, Fuzhou 350007, China )

Abstract [ Objective ] Soil carbon pool plays an important role in the process of global change.
In eroded red soil, restoration of vegetation may enhance soil carbon sequestration, which is of great
significance to retardation of global change. But how it does still remains unclear. Soil respiration is an
important link between the soil and the atmosphere in CO, exchange. To a certain extent, the flux of soil
carbon emission determines whether the soil is a sink or a source of carbon in the ecosystem. It is, therefore,
essential to study impacts of vegetation restoration on soil respiration and its temperature sensitivity
(Q,,) for better understanding of the mechanism of soil carbon sequestration in severely eroded red soil.
[ Method ] In this study, two Pinus massoniana plantations, 13 years old (Y13) and 31 years old (Y31), in
Hetian Town, Fujian Province, were selected for comparison with a tract of virgin land (Y0) nearby. Soil
respiration in the three tracts of land were monitored monthly with a LI-8100 (Nebraska, USA) from April
2015 to March 2016, and soil temperature (in the 0 ~5 cm soil layer), soil water content (in the 0 ~ 12 cm
soil layer), litter biomass, soil organic carbon, total nitrogen, C/N and soil microbial biomass carbon were
also determined simultaneously. Besides, a structural equation model was developed to analyze relationships
of soil respiration and its temperature sensitivity with soil and its environment factors so as to identify
potential driving factors affecting soil respiration and its temperature sensitivity. [ Result] The highest
peaks of soil respiration rate appeared during the period from June to August, while the valleys did from
December to February, Soil respiration varied in the range of 0.89 ~ 1.44 wmol-m™~-s™' in Y0, 2.00 ~ 3.85
pmol'm s in Y13 and 1.78 ~4.16 wmol-m™>'s™" in Y31. Obviously it did not vary much seasonally in Y0
(P>0.05), but did in Y13 and Y31 (P<0.05). Soil respiration was significantly higher in Y13 and Y31 than

in YO (P<0.05), but did not differ much between Y13 and Y31, and was much more sensitive to temperature

http: //pedologica. issas. ac. cn



1 3] X ARAE s ZIHER I ARSI S 0T SR 7 e et A0 ) 2 i 145

in Y13 and Y31 than in YO (P<0.05), with O, being 1.66, 1.58 and 1.27 respectively. On a seasonal scale,
no apparent relationship was observed between soil respiration rate and soil water content, but a positive
one was between soil respiration and soil temperature in the surface layer (5 cm), with soil temperature
explaining 25.3% of the variation of soil respiration rate in Y0, 66.5% in Y13 and 48.8% in Y31; Analysis of
the affecting factors with the structure equation model demonstrate that soil respiration and its temperature
sensitivity are dominantly affected by litter biomass and soil microbes. [ Conclusion ] All the findings in
this study demostrate that ecological restoration significantly increases soil respiration, with increased litter
input and henced enhanced soil biochemical processes being the dominant factors. It is, therefore, expected
that they may serve as reference for the further study on rules of the variation of soil respiration and
machanisms of the factors affecting ecological restoration in degrgded ecosystems.

Key words Vegetation restoration; Soil respiration; Q,,; Litter biomass
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