34 4 Vol. 34 No.4

2016 07 Agricultural Research in the Arid Areas Jul. 2016
:1000-7601( 2016) 04-0012-06 doi: 10. 7606/j. issn. 10007601.2016. 04. 03
1 1 1 12
(1. 712100;
2. 712100)
6 <10 20 10 m
: 10
20 6 m 3
; \10 20 0~6m6~10m O0~10m 17.8%
17.5% 15.8% 20.4% 20.6% 14.8% 18.8% 18.7% 15.4% 20 0~6m.6 ~10m O
~10 m 11% 27%  18%; 6~10 m 1 063 mm
10 20 291 mm . 20
6 m
: S152.7 DA

The effects of land-use change on soil moisture in deep soil
profile at Changwu loess tableland

XIANG Wei' LIN Xue-ging' ZHANG Zhi-qgiang' LI Zhi'*
(1. College of Natural Resources and Environment Northwest A&F University Yangling Shaanxi 712100 China;
2. State Key Laboratory of Soil Erosion and Dryland Farming on Loess Plateau Yangling Shaanxi 712100 China)

Abstract: 10 m soil profiles were sampled fromthree representative land-use types ( farmland apple orchard
about 10 years old and 20 years old) at six sites on the Changwu loess tableland. In this study soil water content
wasmeasured and a quantified analysiswas conducted to evaluate the effect of farmland that had been converted to
apple orchard for 10 years and for 20 years. Results showed that there was an increasing trend in soil water content—
with the increase ofdepth in farmlands and apple orchards about 10 years old but the trend was remarkably differ—
ent inapple orchard about 20 years old. In 6 ~10 m layer soil water contents in three land-use types weresimi—
larlystable withdepthincrease. The average soil water content in 0 ~6 m 6 ~10 m and 0 ~ 10 m layers in three
land-use types were 17.8% 17.5% and 15.8% ( farmland) 20.4% 20.6% and 14.8% ( 10 years old or-
chard) and 18.8% 18.7% and 15.4% (20 years old orchard) respectively. Compared with farmlands the
average soil water contents at 0 ~6 m 6 ~10 m and 0 ~0 m layers in apple orchard about 20 years oldwere de—
creased by 11% 27% and 18% respectively. The average soil water storage at 6 ~ 10 m layerin farmlands was 1
063 mm but the conversion to apple orchardsfor 20 years reduced soil water storage by 291 mm. Land-use change
had a significant impact on deep soil water which probably reducedthe deep percolationofwater and further affected
groundwater recharge. Conversion of farmland to grasslands and forests is one of the main types of land-use changes
on the Loess Plateau which may further alter regional hydrologic cycle.
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Fig.2  Soil water content distribution under different land use types in investigated sites
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Table 1  Soil moisturein at different depths layers under three land-use types
0~10 m 0~6m 6~10 m
Sampling
sites F A10 A20 F A10 A20 F A10 A20
S1 18.0 19.1 15.0 16.4 18.2 15.6 20.4 20.9 14.0
S2 17.1 15.5 14.4 16.4 14.8 14.9 18.2 16.8 13.6
S3 20.3 17.3 13.9 19.3 15.8 14.5 21.7 19.5 12.8
S4 20.7 22.8 16.0 19.0 21.7 15.9 23.3 24.5 16.2
S5 18.9 19.5 15.9 18.6 17.9 14.9 19.2 22.2 17.5
S6 17.9 17.8 17.2 16.9 16.6 18.8 19.7 19.9 14.8
Average 18.8 18.7 15.4 17.8 17.5 15.8 20.4 20.6 14.8
F— : A10—10 ; A20—20 o
Note: F—Farmland; A10—10~year-old apple orchard; A20—20~year-old apple orchard.
2 6~10 m
Table 2 Soil water storage under all study plots in 6 ~ 10 m soil layer
Sampling sites
ftem s1 2 $3 4 $5 s6 Mean
Farmland /mm 1060 945 1131 1212 999 1028 1063a
FC Percentage of FC/% 96 86 103 110 90 93 97
10 10-year-old apple orchard /mm 1093 869 1017 1276 1150 1044 1075a
FC Percentage of FC/% 99 79 92 116 105 95 98
20 20~year-old apple orchard /mm 729 709 666 840 915 769 771 b
FC Percentage of FC/% 66 64 60 76 83 70 70
A /mm -331 -236 —-465 -372 -84 -259 -291
W, /mm -371 -391 -434 -260 - 185 -331 -329
cFC— s Wp—20 ; A—20 ; 0.05 B

Note: FC—field capacity; W,—the soil moisture deficit of 20—year-old apple orchard; A-—the difference value between 20-year-old apple orchard

and farmland; different letters mean significant difference at 0. 05 level.
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