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Abstract: Based on field investigations the soil moisture of different suction in 0—10cm Soil layer and 10—20cm Soil
layer from different vegetation types in Fangta watershed in hilly—gullied region of the Loess Plateau was measured using a
high-speed centrifuge and the water characteristic curves were obtained using the mathematical models of Van Gennuchten.
Then parameters such as soil moisture characteristic curves soil water capacity and soil moisture availability in the 0—10
cm and 10—20 cm soil layers were compared among different vegetation types. The results showed that the soil water
retention curves were obviously different in both profiles of different vegetation types but all soil water retention curves
among different vegetation types appeared as approximate “S” shapes. The range of soil available water in the 0—10 c¢m and
10—20 cm soil layers were 22.65%—26.80% and 23.97%—28.13% respectively among different vegetation types

where soil moisture availability of grass communities and the perennial Artemisia communities was greater than that of the

annual herbaceous community and less than that of shrub community except the Bothriochloa ischaemum community and the
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Robinia pseudoacacia forest. There were no significant differences in the 0—10 cm soil layer among different vegetation
types but in the 10—20 cm soil layer soil water capacities of grass communities and the perennial Ariemisia communities
were higher than that of the annual herbaceous community and lower than that of the shrub community. Its maximum was in
the Bothriochloa ischaemum community and the minimum was in the Robinia pseudoacacia forest. As soil available water and
soil water capacity of Robinia pseudoacacia were at relatively low levels intermediate cuttings can be taken to promote
natural recovery and eventually realize the sustainable utilization of water inartificial Robinia pseudoacacia forests. This
provides a good opportunity to Robinia pseudoacaciaon some slope conditions such as shady slopes and gaps where soil
water conditions are more favorable. This research was significantly important for sustainable utilization of water vegetation

restoration and vegetation configuration in the study area.

Key Words: hilly—gullied region of the Loess Plateau; vegetation types; soil water retention curve; soil available water;

soil water capacity
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1.2
2015 4
(21°—32°) 7
( ZMH) . ( CMC) . ( BYC) . + ( TGH+
CMQ) . + ( TGH+DZM) | + ( TGH+JH) (LYC) .
( CH) (NT) (LD) o
o 3 2mx
2 m o 1
1
Table 1 Basic information of the sampling plots
Vegetation Vegetation Crust Litter
typges Year/a Gradient/( %) Elevation/m covfrage/% Coverage /% Coverage /%
ZMH 7T—8 27 1274 13 72 7
CMC 9—10 21 1275 23 49 28
BYC 15 23 1259 36 11 45
TGH+CMC 25 25 1261 31 50 28
TGH+DZM 40 29 1268 38 22 22
TGH+JH 40 32 1232 40 16 24
LYC 40 35 1250 70 7 18
CH 20 19920 23 1278 63 3 60
NT 15—20 43 1162 60 25 18
LD 0 29 1264 0 100 0
ZMH: Artemisia scoparia community, CMC: Stipa bungeana communitiey; BYC: Bothriochloa ischaemum
community; TGH+CMC: + Artemisia gmelinii+Stipa bungeana community, TGH+DZM: + Artemisia gmelinii+Stipa

grandis community, TGH+]JH: +

Robinia psendoacacia forestry; NT: Caragana intermedia forestry; LD:

2015 5

100 em’

MS2000

1.3
1.3.1

Brooks-Corey +Gardner
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Fig.1 Soil water retention curve of different vegetation types
ZMH: Artemisia scoparia community; CMC: Stipa bungeana communitiey; BYC: Bothriochloa ischaemum
community,; TGH+CMC: + Artemisia gmelinii+Stipa bungeana community, TGH+DZM: + Artemisia gmelinii+
Stipa grandis community;, TGH+JH: + Artemisia gmelinii + Artemisia giraldii community; LYC: Sophora viciifolia
community; CH: Robinia psendoacacia forestry; NT: Caragana intermedia forestry; LD: bare slope land
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20 cm ( 2
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Fig.2 The parameters of Van Genuchten model of different vegetation types
n: soil water retention curve shape factor; o the reciprocal of air-entry value;
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+ o 0—10 cm 10—20 c¢m
N o 0—10 cm
+ + N o 10—20 c¢m
2 0—10 cm
Table 2 Soil properties in 0—10 cm soil layer among different Vegetation types
Soil properties
Bulk

Vegetation types

Clay/% Silt/ % Sand /% Organic matter/( g/kg) density/( g/cm?)
LD 9.66+0.01bc 23.61+0.01de 66.73+0.00ac 6.76+0.64¢ 1.14+0.01abc
BYC 11.67+0.50a 32.55+2.09a 55.77+£2.04e 10.40+2.01b 1.21+0.09a
ZMH 9.75+0.33bc 26.17+3.10cde 64.08+3.43acd 6.95+0.63¢ 1.14£0.05ab
LYC 9.46+0.18¢ 29.80+0.92ab 60.74+1.10cd 10.91+2.13ab 1.09+0.12bc
TGH+JH 9.99+0.67bc 27.66+2.57hed 62.35+3.23abed 13.21£3.59a 1.12+0.05b
CMC 10.17+0.60bc 28.34+2.10bc 61.49+2.70bd 7.57+0.22¢ 1.14£0.05ab
TGH+CMC 9.36x1.15¢ 24.68+3.02de 65.96+4.17ab 7.49+0.16¢ 1.11+0.09bc
TGH+DZM 9.80+1.39bc 26.99+2.50bcde 63.21+3.88abed 9.01+4.53hc 1.16+0.07ab
CH 10.21+1.94bc 24.20+2.23e 65.59+4.18a 6.90+7.04c 1.04+0.10¢
NT 10.91£1.67ab 29.20+3.19b 59.89+4.86d 11.05+2.41ab 1.11£0.08bc

( P<0.05)
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3 10—20 cm
Table 3 Soil properties in 10—20 cm soil layer among different Vegetation types

Vegetation types

Soil properties

Clay/% Silt/ % Sand /% Organic matter/( g/kg)  Bulk density/( g/cm?)
LD 9.47+0.02bc 26.64+0.01cd 63.89+0.01ab 4.96+0.13bc 1.15+0.02ab
BYC 12.67+2.34a 35.27+4.11a 52.06+6.42c 6.40+0.79bc 1.2240.10a
ZMH 9.78+0.07hc 26.10+4.49cd 63.14+6.00a 5.94+0.80bc 1.11+0.08b
LYC 10.29+0.84bc 32.65+1.71ab 57.05+2.56hc 6.66+1.66bc 1.13£0.04b
TGH+JH 10.16+1.20bc 28.14+3.04cd 61.70+4.24ab 11.72£1.61a 1.11£0.05b
CMC 10.96=0.99b 28.55+1.44bcd 60.49+2.43ab 5.18+1.14c 1.13£0.07b
TGH+CMC 8.92+0.25¢ 24.91£2.34d 66.17+2.60a 5.80+1.03bc 1.15+0.05ab
TGH+DZM 9.11+1.30c 25.57+3.86d 65.31+5.16a 6.69+4.01bc 1.15+0.06ab
CH 9.79+1.09hc 25.35+1.50d 64.86+2.58a 6.87+3.59bc 1.13+0.06b
NT 10.19+1.04bc 29.25+2.79bc 60.55+3.83ab 8.41+1.21b 1.13£0.08b
( P<0.05)
23
( 3) 0—10 c¢m 22.65%—
26.80% ;
. + ( P<O.
05) o 22.08%—25.94% »
0.35%—0.91% . + - 10—20
cm 23.97%—28.13% . N
N + + ( P<0.05)
+ o
23.42%—27.44% o 3
10—20 cm 0—10 cm o
2.4
4, 5 107'—107,
0.5—1 kPa 107"
5—10 kPa 6.19 kPa 107
o 618.6 kPa  1553.8 kPa
107 .
0—10 cm ~10—20 cm
( 4. 5). 0—10cm 1554 kPa
( P<0.05) 10—20 c¢m 20 kPa
; 20 kPa
3
0—10 cm ~10—20 em
X 10—20 cm
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Fig.3 Soil available waterof different vegetation types
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