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Soil water condition of terraced orchards in loess hilly and gully regions

XIAO Lie' XUE Sha' > LIU Guo-bin' **
(1 State Key Laboratory of Soil Erosion and Dryland Farming on Loess Plateau/Institute of Soil and Water Conservation
Northwest A&F University Yangling Shaanxi 712100 China; 2 Institute of Soil and Water Conservation Chinese
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Abstract: Soil water is an important factor for affecting plant growth and development in the arid and semi-arid
areas. In order to study inter-annual dynamics and the compensation characteristics of soil water deficit of terraced
orchards the present study investigated the soil water contents of slope croplands terraced croplands and terraced
orchards in later April and in later October from 2003 to 2010 in the loess hilly and gully regions. The results show
that the terraced croplands can significantly decrease the inter-annual variation of soil water storages in the 0—-300
cm soil layer improve the soil water content and decrease the water storage deficit. The soil water storages in the
0-300 cm soil layer of the terraced orchards are significantly fluctuated inter-annually the soil water contents are
decreased remarkably below 200 ¢m and the water deficit is raised and the compensation of the water deficit is
dropped from 20% to — 10%. In conclusion the water storage in the terraces can not offer enough water to
balance the water consumption of plants for evaporation and the terraced orchards can result in a reduction of soil
water and finally lead to a soil dry layer.
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1
Table 1 General conditions of sampling plots
Altitude Slope Slope Vegetation
Soil type Comment
Land use (' m) (°) aspect type

1287 22 w 40°s 30 em x 10 ¢m 1125 kg/hm’
Slope Loess soil Panicum Density of 30 ¢cm x 10 em  yield 1125 kg/hm®
cropland miliaceum

1310 0 — 30 ¢cm x 10 ¢m 1875 kg/hm’
Terrace Loess soil Setatia italica Density of 30 ¢cm x 10 em  yield 1875 kg/hm’

1220 0 — 400 em x 500 cm 22500 kg/hm’.
Terraced Loess soil Malus Density of 400 cm x 500 ¢cm
orchard pumila mill  yield 22500 kg/hm’

2 ( mm)

Table 2 Monthly precipitation in the Zhifanggou watershed

Month
Year 1 2 3 4 5 6 7 8 9 10 11 12 Precipitation
2003 5.2 2.0 209 25.5 62.2 43.3 60.8 118.8 79.4 42,5 243 0.0 484.9
2004 0.0 0.0 0.0 10.5 20.8 65.9 133.1 164.9 41.3 3.5 2.8 3.5 446.3
2005 0.9 1.8 2.8 7.6  77.8 31.5 180.5 69.9 91.7 12.7 0.0 1.1 478.3
2006  13.7 4.3 0.0 6.3 77.7 51.2 119.4 66.0 63.2 10.2 15.8 1.8 429.6
2007 0.0 17.1  36.6 3.0 38.7 80.7 884 735 136.5 85.9 0.0 5.5 565.9
2008  30.5 5.2 15.6 18.3 5.6 72.8 51.8 65.6 111.3 11.2 0.0 0.0 387.9
2009 0.0 3.1 13.9 29.2 55.5 27.9 86.3 114.8 60.9 4.7 29.8 0.0 426. 1
2010 0.0 11.9 3.9 53.7 33.8 31.9 52.7 178.4 45.0 12.3 0.0 0.0 423.6
: 2006 ~ 2010
CSW(%) = AW/Dac x 100 ( 2)s
Dac — (mm) Dac =
Fec = Wee o
2005
2 201.26 mm 2007
2.1 244.20 mm.
2003 ~2010 0—300 cm 0
0— 2.2
300 em 2007 3
( Do (
3 2003 ~2010 0— 3) . 0—300 cm

300 c¢m
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Fig.1 Dynamic changes of soil water storage in 0-300 cm layer after the rainy season under different land use types
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Fig.2 Dynamic changes of 0-300 cm soil water storage under different land use types
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Fig.3 Soil water contents in profiles under different land use types
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Table 3 Deficit of soil water storage under different land types
(em) Years
Land use Time Soil depth 2003 2004 2005 2006 2007 2008 2009 2010
0—30 59.22  49.43 54.37 55.51 54.28 58.70 56.45 57.78
Slope cropland  Before 30—100 57.20  44.52  48.55 52.92 48.05 54.73 55.59  55.97

Terrace

Terraced orchard

rainy season

100—200 56.95 43.60 46.91 52.87 46.46 52.96 55.01 53.98

200—300 55.95 42.85 47.02 54.29 45.20 52.77 53.93 53.32

0—30 45.06 49.13 58.70 50.89 35.32 41.54 43.24 37.10

After 30—100 25.18  43.47 52.89 43.70 25.93 52.47 49.34 28. 83
rainy season

100—200 19.54  41.44  46.56 43.42 25.80 50.93 46.13 46.20

200—300 15.22  33.05 37.53 3545 33.46 41.01 35.70 41. 68

0—30 45.93  36.52 43.62 42.05 44.42 58.36  59.60 61.48

Before 30—100 37.60 30.70 42.79 30.48 36.03 51.82 57.06 57.96
rainy season

100—200 34.73  29.56 41.51 31.45 31.23 47.73 53.35 52.60
200—300 29.80 25.24 39.91 32,69 26.70 44.06  50.53 49. 14

0—30 20.86  37.49 45.61 44.30 24.11 40.14 32.17 37.09

After 30—100 3.61 27.64 3516 38.13 11.78 37.08 35.17 40. 85
rainy season

100—200 3.29  14.89 30.30 27.33 0.31 28.67 28.40 33.59

200—300 8.89 11.49 24.18 24.29 11.09 21.25 23.55 23.33

0—30 32.50  35.63 39.93 44.11 43.00 73.69  75.31 72. 60

Before 30—100 30.14  13.72 31.13  51.16 27.38 49.24 52.92 55.82

rainy season

100—200 48.77  32.42  22.67 39.16 34.92 4479 45.02  43.84

200—300 29.07 58.58 15.83 45.86 44.48 39.56 37.36 33.23

300—500 57.21 60.08 30.41 57.98 50.64 52.76 47.76  48.59

0—30 23.59 37.85 73.69 51.53 14.34 47.59 56.90  46.13

After 30—100 16.92 37.73 48.87 51.58 -9.44 58.41 53.06  48.25
rainy season

100—200 40.74  45.69 44.79 41.79 0.93  36.20 45.90  46.68

200—300 55.65 47.57 39.56 38.57 30.33 50.65 61.15 43. 84

300—500 60.06 58.05 49.62 47.45 28.84 60.98  57.68 50. 59
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