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Soil Water Dynamics of Degraded Grassland on the Slope of the Loess Plateau

YI Cat-qiong' , WANG Sheng”, FAN Jun'?*
(1. State Key Laboratory of Soil Erosion and Dryland Farming on the Loess Plateau, Institute of Soil and Water
Conservation, Northwest A&.F University, Yangling, Shaanxi Province 712100, China;
2. State Key Laboratory of Soil Erosion and Dryland Farming on the Loess Plateau, Institute of Soil and Water

Conservation, Chinese Academy of Sciences, Yangling, Shaanxi Province 712100, China)

Abstract: In order to understand the soil water depletion and replenishment after returning farmland to
grassland on the sloping in the water-wind erosion region of the Loess Plateau, soil moisture dynamics
were observed under different land use types. Results show that the soil water content of the grassland
(alfalfa) decreased distinctly and water content was close to the wilting point after alfalfa was planted for
many years. Despite of having more runoff, the soil water content was in a higher level in the farmland.
The average water contents of grassland, abandoned land and farmland were 7.4 %, 12. 6% and 12. 5% at
the beginning of the growing season in 2010, respectively. Soil water was recharged to different levels un-
der different land use types in the wetter year, and the recharging depth in the wetter year was deeper than
normal year. The soil water contents of alfalfa land, abandoned land and farm land were restored to
10.0%, 14.5%, 15.5%, and the soil moisture increased by 35.1%, 15.1%, 24. 0%, respectively. As a
result, the soil water content decreased significantly by returning farmland to grassland, and the distinct
recovery of soil water content was observed only in the wetter year.

Key words: The Loess Plateau; Soil moisture; Returning farmland to grassland; The wetter year
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2 2010 2013 0~260 cm

Fig. 2 Soil moisture contents of 0~260 cm cross-section from 2010 to 2013

1 0~260 cm

Table 1 The mean soil moisture contents in 0~260 cm under different land use types

2010 /% 2011 /% 2012 /% 2013 /% Mean/ %
Alfalfa land 7.1 7.0 7.0 8.7 7.5¢
Abandoned land 12.0 12.3 11.3 12.8 12.1b
Farmland 12.6 12.2 12.0 14. 4 12. 8%

P<<0.05,LSD .,

Note: Different letters in the same column represent significant difference at the 0. 05 level, the same as below



23

1186
2.3 ; ’ 2012
« 3.4 , , ,
b b
(P<<0.05C 20, , 0
b o
b
o 225. 8 mm
359.6 mm, 59.3%.
403.9 mm 545.6 mm, 35.1%.,
431.1 mm 588.1 mm, 36.4%,
'3
«C 2 . « 3 o
A} b
b
; 2013 .3
3
’ ° +3 Fig. 3 Annual change of soil water storage
, under different land use types
2 0~260 cm
Table 2 Annual changes of soil water storage in 0~260 cm under different land use types
2010 7 2011 7 2012 7 2013 1
W gar W aare/ W gari/ Waar/
Ttems ) ,
/W pain 2010/ mm W ain 2011/ mm W ain 2012/ mm W ain 2013/ mm Mean/mm
270.5/263.5 302.3/234. 1 269.2/272.0 271.7 / 359.6 273. 6"
Alfalfa land
473.6/437.5 522.7/456. 4 437.6/432.9 448.4/545.6 460, 4°
Abandoned land
468.6/442. 1 505.8/457. 8 431.1/475.0 463.7/588. 1 481, 2¢
Farmland
3 0~260 cm
Table 3 Soil water depletion and replenishment in 0~260 cm under different land use types
2010 /2011 /2012 / 2013 /
Items ) ) , ) o
Wp/Wiin 2010/ mm Wp/ Wiin 2011/mm Wp/ Wiin 2012/mm Wp/Wiin 2013/mm
8.04/—7.0 — 46.0/—68.3 29.35/2.8 50.1/88.0
Alfalfa land
—2.61/—36.1 —58.6/—66.3 11.81/—4.7 33.9/97.3
Abandoned land
16.1/—26.5 —45.1/—47.9 44,29/43.9 90.0/124.5
Farmland
2.4 ( 4), 2011
, 3
C 4, o ,
(260 cm) ; (260
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Table 4 Comparison of soil water consumption and compensation depths under different land use types
2010 / 2011 / 2012 / 2013 /
I Depletion/ Depletion/ Depletion/infiltration Depletion/
tems
infiltration depth/cm infiltration depth/cm depth/cm infiltration depth/cm
1401\);/1301\};(- >260/\a/701\c 2201\); /lgol’mh 1408k //ZOOB“
Alfalfa land
1604 /904 2604t /1004¢ 2204 /1804 1604 /24048
Abandoned land
120% /100 Ac 160" /120A¢ 1804k /180 ABe 904 /=260

Farmland

(P<C0.05)
Note: Different capital letters within the same column indicate significant difference under different land use types in the same year at the

0. 05 level. Different lowercase letters show significant difference under different land use types in different years at the 0. 05 level
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