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Abstract: Soil water availability is a key factor restricting the ecological construction and
sustainable land use in the loess hilly region. It is of great theoretical and practical significance to
understand the soil moisture status of different land use types for the vegetation restoration and the
effective utilization of land resources in this area. In this study EC-5 soil moisture sensors were
used to continuously monitor the soil moisture content in the 0—160 cm soil profile in the slope
cropland terraced fields jujube orchard and grassland during the growing season ( from May to
October) in the Yuanzegou catchment on the Loess Plateau to investigate soil moisture dynamics in
these four typical land use types. The results showed that there were differences in seasonal
variation water storage characteristics and vertical distribution of soil moisture under different land
use types in both the normal precipitation ( 2014) and dry ( 2015) years. The terraced fields
showed good water retention capacity in the dry year with the average soil moisture content of 0—60
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cm soil layer in the growing season being 2.6% 4.2% and 1.8% higher than that of the slope
cropland jujube orchard and grassland ( all P<0.05) . The water storage of 0—160 cm soil profile
was 43.90 32.08 and 18.69 mm higher than that of slope cropland jujube orchard and
grassland respectively. In the normal precipitation year the average soil moisture content of 0—60
cm soil layer in jujube orchard in the growing season was 2.9% 3.8% and 4.5% lower than that of
slope cropland terraced fields and grassland respectively ( all P<0.05) . In the dry year the
effective soil water storage of 0—160 cm soil profile in the jujube orchard accounted for 35.0% of the
total soil water storage. The grey relational grade between the soil moisture in the surface layer ( 0—
20 cm) and soil moisture in the middle layer ( 20— 100 cm) under different land use types was
large and the trend for the similarity degree of soil moisture variation followed terraced fields
> grassland > slope cropland > jujube orchard. The slope cropland in this area could be transformed
into terraced fields to improve the utilization of precipitation and promote the construction of
ecological agriculture. Aiming at resolving the severe water shortage in the rainded jujube orchard
for the sustainable development of jujube orchard in the loess hilly region appropriate water
management measures should be taken to reduce the water consumption of jujube trees and other

inefficient water consumption.

Key words: loess hilly region; land use; soil moisture; soil water storage characteristics; vertical
variation; grey relational analysis.
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Fig.1 Geographical location of Yuanzegou catchment ( A) and its land use distribution ( B) .
B The cropland in figure B included slope cropland and terraced fields.
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Table 1 Grey relational grade of soil moisture in different
. . . . 13 28-30
layers in different land use types during the growing season .
Year Grey Slope Terraced Jujube Grassland )
relational ~ cropland fields orchard 2015
grade 0~60 cm
2014 Ry, 0.68 0.77 0.67 0.75 3
Ry; 0.59 0.70 0.52 0.67
Ry 0.64 0.75 0.59 0.67 N 2.6%-
2015 Ry, 0.63 0.70 0.60 0.69 4.2%.1.8% 0~160 cm
Ry 0.57 0.68 0.46 0.62
Ry, 0.60 0.6 0.45 0.61 N 43.90.32.08.18.69 mm.2014
R,: N Grey rela— 2015
tional grade with the surface layer as the reference series and the middle
layer as the comparison series; R)3: N
Grey relational grade with the surface layer as the refe—
rence series and the deep layer as the compa-rison series; R,;:
N Grey relational grade with
the middle layer as the reference series and the deep layer as the compari— N ~
son series. 31-34
. 3 2014—2015 70%
( <5 mm) *
2014
0~60 cm
N 2.9%.3.8%4.5% 3
( P<0.05) ; 2015
. 0~60 cm
0~160 cm 60 mm
35.0%.2014—2015
3
3.1
2
3
0~60 cm 2014 7 8 7 11
90.4 cm. 6 (7 2—7
) 9 (7 12—20 )
1d . N 0~100 c¢m
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