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Soil water depletion and infiltration under the typical vegetation in the water-

wind erosion crisscross region

GAO Yu, FAN Jun®, PENG Xiaoping, WANG Li, MI Meixia
State Key Laboratory of Soil Erosion and Dryland Farming on Loess Plateaw, Northwest Agriculture University, Yangling 712100, China

Abstract; Depths of soil water depleted by plants and of infiltration after precipitation under eight typical vegetation types
were studied in the Liudaogou watershed, which is located in the water-wind erosion crisscross region. Results showed that
soil moisture under land of bare, farmed, abandoned, planted with grasses or shrubs (alfalfa, Caragana korshinskii and
Astragalus adsurgens) , or typical of indigenous grasslands ( wild grasses and Sitpa bungeana) was reduced in all cases
during the normal (2010) and dry (2011) years; soil moisture in some plots increased during the wet year (2012). In the
normal and dry years, depths of soil moisture depleted by plants were in the order: C. korshinkii > abandoned > A.
adsurgens > alfalfa = S. bungeana = wild grass > crop > bare, while that of the depth of infiltration was crop > bare >
abandoned > wild grass > S. bungeana > A. adsurgens > alfalfa > C. korshinkii. The depth of soil water depletion was always

deeper than that of infiltration. In the year of high rainfall (2012), the water storage balance was positive in bare soil,
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alfalfa, wild grass and A. adsurgens, but soil moisture under C. korshinkii was depleted between the soil surface and the 260
cm depth, and to a lesser extent under the other vegetation types in the order of abandoned > crop > S. bungeana ; depths of
soil water infiltration after precipitation were; crop > bare > abandoned = C. korshinkii > wild grass = alfalfa > S.
bungeana > A. adsurgens. The depths of soil water depletion and infiltration occurred within the studied 0—120 cm layer,
and soil water was replenished in the wet year. Soil water responses to vegetation-soil interactions under farmland were
similar to its behavior in bare soil, but the depths of soil water depletion and infiltration were deeper. The depths of soil
water depletion and infiltration under abandoned land were determined by the vegetation; the depth of soil water depletion
tended to be deeper with increases in vegetation abundance but the soil water depletion depth was less than the infiltration
depth. Not only the infiltrating rainwater but also the stored soil water had been consumed rapidly during the managed land
conversion from farmland to grassland or shrubland. As a result, we might get a false impression that the depths of soil water
depletion were shallower from our observations of the studied soil layers because of the lowered soil water content of the
layers below 120 cm. Plots with planted grasses and shrubs, which had high biomasses, also had high evapotranspiration
and deeper depths of soil water depletion. Consequently, we should fully consider the annual exchange depth of soil water
during the management of land conversion from farmland to grassland or shrubland, and then take measures to reduce the

depths of depletion of soil water and to increase infiltration.

Key Words: water-wind erosion crisscross region; soil water content; soil water depletion and infiltration depth
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Table 1 Basic information of the investigation plots

: /e LW
5iH FR/a Ui %E?EL?LE LR
Land usage Vegetation .
Items Vegetations
term coverage/ %

#Hh Bare land 7 0 DEEE Allium ramosum
A Farm land 23 68 BT, 85, K5 Searia italica, Vigna radiata, Glycine max
B f5Hh Alfalfa land 7 78 LWHE Medicago sativa
Frdk i

7 72 % C korshinshii
Caragana korshinskii land R Caragana korshinshii

- el A B AOR B R
th Abe d 1 1 ’ T
#LH Abandoned land ! ? Sitpa bungeana, Poa sphondylodes ,Artemisia capillaris
R il
5 4 Wild grass land 20 77 i BT R JA FILERE , B4 R8s A o
Leymus secalinus, Heteropappus altaicus, A. capillaries
VPITHEHL 7 74 VPHTHE S IE E 15
Astragalus adsurgens land Astragalus adsurgens, M. sativa
i B SRS k0 Y

KI5 Sitpa bungeana land 23 82 it AR, S RHET

Sitpa bungeana, M. sativa, Lespedezadavurica davurica

TR BRI EUE 2 2012 RIS R

F2 WRARITEINEWEMER
Table 2 Soil physical properties of the investigation plots

R %

ZIK Soil laye
JRIK Soil layer Clay (<0.002 mm)

0—30 cm
30 cm AR Under 30cm

15.6
16.8

kL % kL %
Silt (0.05—0.002 mm) Sand (>0.05 mm)
44.0 40.4
47.6 35.6
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Fig.2 Soil water content in soil profiles under different land use types
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Table 3 Annual change of soil water storage under different land use types at 0—260 cm soil layers
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it Bare land

A< HL Farm land

Ei 5 Alfalfa land

¥7 44 C. Korshinkii land
251 Abandoned land
JeH L Wild grass land
VPFTHEHL A. adsurgens land
RKAEEE S, bungeana land

558.4/550.2,-41.3/-8.3
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246.5/234.3,-21.4/-12.2
274.9/264.4,-42.3/-10.5
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Table 4 Comparison of soil water consumption and compensation depths under different land use types

SIgE| 2010 JH#E/#MFEIREE/ cm 2011 THAE/#PFEBREE/ em 2012 JH#E/#MFEREE/ cm
Ttems Depletion/ infiltration depth Depletion/ infiltration depth Depletion/ infiltration depth
#Hh Bare land 120/120 120/120 —/220

At Farm land 140/140 140/140 140,260

5 U Alfalfa land 160/90 120/70 —/160

Fr 44 C. Korshinkii land 160/70 260/70 260/180

B3 Abandoned land 140/100 260/100 180/180

F L Wild grass land 160/90 160/90 —/160
YPITHEHL A. adsurgens land 260/120 120/70 —/60

KEHE S, bungeana land 160/140 120/70 120/120

—: AL

R T) AR AR P85 e I3 e
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