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Effects of Simulated Dry Soil on Vegetation Growth and Soil Water Variaton
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Abstract ; Soil water is an important resource for the vegetations in the loess plateau, because most area of
loess plateau belongs to arid and semi-arid region where rainfall is less and groundwater is deeper. The root
of vegetation absorbs the deep soil water to keep the water consumption in dry season and caused soil desic-
cation that can result in the development of dry soil layer. However,information regarding management of
soil drying layer is scarce. 12 large underground soil columns, which diameter is 0. 8 m and depth is 10 m.,
was used to simulate the deep dry soil,and Pratensis,Caragana,Alfalfa and Robinia was planted in the
large underground soil columns. We observed the plant hight, ground diameter and individual biomass using

tape measure, vernier caliper and balance. Soil moisture in all treatment groups was determined by using
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CNC100 neutron water gauging tubes placed at different depths,at 20 cm intervals,and measured over the
course of 10 days during 2014 to 2016, while water consumption and water use efficiency were calculated
using water balance methods. Significance and variance analysis were done using SPSS 18. 0. Our results
showed that 1) the range and rule of soil water content for different vegetation in simulated dry soil were
different. Soil moisture changeable layer of pratensis,caragana,alfalfa and robinia were 0—2. 6 m,0—3. 2
m,0—3 m and 0—10 m,respectively. And soil moisture stable layer of which were 2. 6—10 m,3.2—10 m
and 3—10 m,respectively. The water content of changeable layer was restored by planting Pratensis,and
comparing the intial soil water storgae in 2011, soil water storage at this level increased by 115. 07 mm in
2016. however, The water content of changeable layer planted Caragana. Alfalfa and Robinia became
more and more dry after 2014 ,and soil moisture of which soil layer could not restored in wet years,which
rainfall was 581. 3 mm. Comparing with the intial soil water storage at changeable layer in 2011, soil water
storage decreased 42. 90 mm,45. 57 mm and 241. 57 mm in 2016, respectively. 2) There was no significant
difference at 0. 05 level in soil moisture stable layer for those vegatation,the soil moisture were ranged from
7.04% to 7.58%. Which was close to initial dried soil moisture. 3) The growth of vegetation affected by
rainfall, height growth and biomass per plant was significantly higher at 0. 05 level in 2016 (wet year) than
that in 2015 (dry year). 4) Water use efficiency of Pratensis and Alfalfa was greater in dry years than in
wet years,and water use efficiency of Caragana and Robinia was greater in wet years than in dry years.
These results proved that different vegetation planted in dried soil layer resulted in different soil moisture
changeable layer. Pratensis based on soil water content in the region was proper types of vegetation to man-
age dried soil layer,it could restore soil moisture in 0—2. 6 m. The results of this study are critical for the
development of sustainable management practices in the Loess Plateau, with the goal of relieving soil desic-
cation,and improving water use efficiency.
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Fig.1 Soil water content in pratensis,caragana,alfalfa and robinia on the monthly and seasonal scales
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Fig. 2 Soil water content in pratensis,caragana,alfalfa and robinia
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Table 1 Water consumption of Pratensis,caragana,alfalfa and robinia

/(mm *« hm™?)

/mm
2014 460. 4 414,745, 3¢ 397.8411. 2¢ 397.349. 8c 431.645. 6a
2015 342.0 326.3+7.8d 444.0£6.2b 419.4+2. 3¢ 611.0£5.7a
2016 581.3 528.44+6.7c 596.8=+1.2b 614.3+3. la 582.6+4.5b
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Table 2 Soil water deficit and compensation in changeable and stable layers for different vegetation
Cs/m Dsw/ % Csw/ i O/ %5 Ss/m Dsw/ % Csw/ % O/ %%
2014 0~2.6 —46.19£1.2b  12.0941.1a  9.03+£0.1a  2.6~10 —21.32+1.7a  0.36+0.05a 7.5240.32a
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Fig. 4 Plant hight (a,b),ground diameter(c,d) and individual biomass(e,f) for different vegetation in 2015 and 2016
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Table 3 Growth of different vegetation

/Cem » hm™?) /Cem « hm™?) /(g e« hm™?)

2015 2016 2015 2016 2015 2016
17.640. 3cB 22.7+1.1cA 35.2+5.6bB 53.4+7.5bA
31.6+1.2bB 40.240. 9bA 1.30. 6bA 3.440.8aA 31.6+12.2bB 50. 2+ 11bA
21.7+2.3cB 39.9+1.5bA 1. 0£0. 8bA 1.2+0. 6bA 60.8+4.1bB 79.8+9.7bA
53.0+£5. 4aB 55.5+2.7aA 3.6+ 1. 8aA 3.941. 2aA 1060+53aB 1210+44aA
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Table 4 Biomass,ET,WUE of different vegetation in 2015 and 2016
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