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Effects of vegetation coverage on soil moisture: Evidence from subtropical
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Abstract; Lakeside desertification is a common type of desertification in South China. Soil moisture dynamics of lakeside
sandy land have important implications for regional vegetation restoration and reconstruction. Using soil moisture data from
the Duobao Sand Hills of Poyang Lake recorded from February 2013 to February 2014, we investigated soil moisture
dynamics under different vegetation coverage and extreme weather conditions. We found that (1) soil moisture levels of
lakeside sandy land in the rainy season were significantly different from the levels in the drought season. Soil moisture,
mainly affected by precipitation, was maintained at a higher level (> 0.063 em’/cm’) and was less sensitive to the type of

underlying surface in the rainy season. However, different types of vegetation cover affected soil moisture differently. Soil

E&WB VL9 B RS2 RS VR Q5 .0 BB E (JXS-EW-00) ; VLVE A #E T RHL & it RIwi H
We#E B #:2016-04-22; W 2% H ki H #8 : 2016- 00- 00
# W IRAER Corresponding author.E-mail ; dingmingjun1128@ 163.com

http ://www.ecologica.cn



2 S % 378

moisture in the presence of Pinus elliottii was relatively low (<0.035 em’/cm’) during the drought period. (2) Under high
temperatures and drought conditions, shallow —soil moisture of desertified lands dropped rapidly at first, then remained
exceptionally low (<0.01 cm’/cm’). With the increase in soil depth, the differences in soil moisture among soils with
Pinus elliottii, Vitex trifolia Linn., or bare sandy lands became more significant. (3) 17-year-old Pinus elliottii effectively
increased the water—holding capacity of the soil surface during the rainy season. However, due to water absorption and
obstruction of rainfall, Pinus elliottii affected groundwater recharge during the drought period in terms of the amount of water
and soil depth. Therefore, the shallow —soil water of a 17-year-old Pinus elliottii stand is difficult to recharge when
precipitation intensity is low. Based on our findings, we suggest to increasing the initial planting density of Pinus elliottii
then decreasing mature Pinus elliotiii density in subtropical sandy land in South China to neutralize the effects of more

frequent extreme droughts and to induce continuous positive succession in desertified areas.

Key Words: Soil Moisture; Desertification; Vegetation Recovery; Summer Drought; Poyang Lake
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Fig.1 Location map of the study area (5- year- old Pinus elliottii( A) , 17- year- old Pinus elliottii( B) , Vitex trifolina linn.(C) , bare sandy land

(D))
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Table 1 Types of vegetation and soil texture, bulk density of the tested soil profile in study area
B R R Hi4% Soil texture/ % s
Sample plot  Types of vegetation <0.1 mm 0.1—0.5 mm 0.5—2.5 mm Bulk density/ (g/cm®)
A FAFAEIRHHR S-year-old Pinus elliottii 1.09 74.94 23.97 1.43
B F-EAEA TR 17-year-old Pinus elliottii 4.93 66.59 28.48 1.43
C HIRF Vitex trifolina Linn. 3.74 67.83 28.43 1.50
D YD H Bare sandy land 3.62 62.38 34.00 1.42

ECH20 EC-5 +HE/K 440045 REAT %50 W I V0 fh bt DX 9 + K ShSRRIE T S ik — 25 4 i BOits 1,
SCHE IR Decagon Devices M3k (http ://www.decagon.com ) & 7 A 1E J7 16 %5 DU R F 07 ) £ 388 5 K & b A7
1E, ZIEFIRVPHIR)ZE 10em ZEAI25FEH 30—70em Ab Y 453 B 25 22 S 50/ ICTERS IE AN IX 43, R R
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Fig.2 Soil moisture calibration under different underlying surfaces at 10cm in lakeside sandy land
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Fig.3 Variations of soil moisture content (SWC) under different underlying surfaces
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Table 2 One-way ANOVY of soil moisture content (SWC) under different underlying surfaces
B +ERFE Soil depth
3 ; )L, SE{E Mean 10cm 30cm 70cm
Study period
F-value P-value F-value P-value F-value P-value F-value P-value
201302—201402 1.62 0.198 2.35 0.085 2.76 0.052 2.38 0.082
201302—201307 1.75 0.19 4.89 0.01 1.52 0.239 6.39 0.003
201308—201402 6.58 0.002 9.47 <0.001 5.47 0.005 4.6 0.011
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Fig.4 Variations of precipitation (P) and potential evapotranspiration ( ET)
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Fig.5 Variations of soil moisture content (SWC) and soil temperature from July 20 to September 5, 2013
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Fig.6 Response of soil moisture content (SWC) on rainfall intensity in different seasons. A, B, C, D, E, F denote the date of the last day
of rainfall (total rainfall, sustained days of rainfall) on April 5, (29.4 mm, 6 days), April 29 (41.2 mm, 4 days), July 21 (31.5 mm, 1 day),
Aug. 26 (9.8 mm, 5 days), Sept. 10 (6.9 mm, 1 day), September 28 (25.9 mm, 6 days), respectively. 1, 2 denote 17-year-old Pinus elliotti,

bare sandy land, respectively
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Fig.7 Difference of soil moisture content (SWC) between lakeside sandy land in Poyang Lake and krasnozem in Qianyanzhou and their

concurrent rainfall
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