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Effects of Ecological Restoration Patterns on Diurnal Variation of CO, Flux from
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Abstract: [ Objective | To explore the effects of ecological restoration patterns in coal ming areas of Huainan
City, including rehabilitation thickness of soil and reestablished vegetation type on soil CO, flux, and to
provide theoretical basis for ecological restoration patterns similar coal mining region. [ Methods] Method of
close static chamber-alkali absorption was used to measure the diurnal variation of reconstructing soil CO,
flux. Meanwhile, temperatures of soil surface and 5 cm depth and soil water content were measured and their
influences on soil CO, flux were analyzed in different ecological remediation patterns for coal mining district

in Huainan City, Anhui Province. [ Results] Diurnal variation of soil CO, flux exhibited an obvious unimodal
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pattern during the whole observation period, with peak value at 14:00 and minimum flux at 6:00 for all of
the ecological restoration models. The flux ranked at different revegetation districts as: B(brushwood) >C
(brushwood) >D(arboreal forest) >A(grassland). Soil CO, flux of B and C districts were significantly high-
er than that of A(p<C0.05); no significant differences among others were observed(p=>>0. 05). Soil CO, flux
with different rehabilitation thickness ranked as: 40—80 cm™>0-—20 cm>>20—40 cm>80—100 c¢cm, and their
maximum and amplitude also followed this order. Significant relationships were found between soil tempera-
ture in 0 and 5 cm depth and soil CO, flux, which could be described by exponential equation. R* ranged from
0.34 to 0. 70 and from 0. 48 to 0. 83, respectively. Relationship between soil CO, flux and soil water content
can be described by quadratic equation, with 0. 08~0. 44 R* value. [ Conclusion ] Soil CO, flux differed under
different vegetation types, the highest occurred in brushwood(5. 22 ymol/(m® - s)J, followed by arboreal

forest(4. 56 pmol/(m® « )], the lowest was grassland(3. 89 pmol/(m’ « s)J. Except for 4080 cm thick-
ness, soil CO; flux decreased with the increase of soil rehabilitation thickness. The influence of vegetation on
soil CO, flux was more significant than the one of soil rehabilitation thickness.

Keywords: soil CO, flux; rehabilitated soil; ecological restoration models; vegetation type; soil rehabilitation
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Effects of Glycyrrhiza Uralensis Plantation on Soil Secondary
Salinification in Northwest China

LI Ang', WU Yingzhen’, MA Mingguang' , ZHANG Ming', SUN Haili', YAN Liben®

(1. School of Chemistry and Environmental Engineering » Lanzhou City University ,
Lanzhou, Gansu 730070, China; 2. College of Humanities , Gansu Agricultural University , Lanzhou,
Gansu 730070, China; 3. Jiuquan Science Demonstration Farm in Gansu Provence, Jiuquan, Gansu 735000, China)

Abstract; [ Objective] The relationship between salinification and alkaline of topsoil and vegetation cover was
analyzed to provide scientific basis for the prevention and control of soil secondary salinization in this area.
[ Methods | Plant height, aboveground biomass of glycyrrhiza community and soil moisture, pH value, salt
content in soil surface(0—5 cm) were measured. The relationships between indexes of vegetation characteris-
tics and physical and chemical indexes of topsoil through measuring vegetation coverage were analyzed.
[ Results ] With the extension of growing years, the vegetation coverage, plant height and aboveground bio-
mass of Glycyrrhiza uralensis appeared an increasing trend. On the contrary, salt content and pH value of
topsoil indicated a decreasing trend. Correlation analysis displayed, there was a negative relation between soil
salt content and pH value of topsoil and all indexes of vegetation characteristics. Correlation coefficients
ranked as vegetation coverage > plant height > aboveground biomass. Regression analysis indicated, salt
content and pH value of topsoil and indexes of vegetation characteristics all showed a negative linear relation.

When coverage, height and aboveground biomass of Glycyrrhiza uralensis vegetation each increased one
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unit, pH values of topsoil decreased 0. 012, 0. 011 and 0. 002, salt content of topsoil decreased 0. 108, 0. 107
and 0. 015 g/kg. [Conclusion] Vegetation significantly influenced salt content and pH value of topsoil. The

most influence index is vegetation. When only considering the restraining of soil salt, those crops with more

branches and leaves, and with high stalks should be selected.

Keywords: vegetation coverage; soil secondary salinification; soil salt content; Glycyrrhiza uralensis
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