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Difference and consistency of responses of five sandy shrubs to changes in

groundwater level in the Hailiutu River Basin
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Abstract: Research on the responses of plants functional characters to the changes of groundwater level caused by
topographical differentiation was important for revealing the maintenance mechanism of plants to adapt the decline of
groundwater level and developing ecological restoration of vegetation in northwest China. Five sandy shrubs that grow and
dominate in the Hailiutu River Basin typical grassland, namely Salix psammophila, Salix cheilophila, Caragana
korshinskii, Artemisia ordosica, and Hedysarum leave, were investigated. The characteristics of biomass allocation, root

distribution and physiological response to changes in groundwater level of five species under different topographic conditions
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were explored ( namely, flat land, interdune and dune, and uplifting topography ). The results showed that; (1) S.
psammophila belonged to a deep root type, and its survival depended on both the water in the shallow soil layers and
groundwater; S. cheilophila, C. korshinskii, A. ordosica and H. laeve belonged to shallow root types and thus depended on
water in shallow soil layers. (2) In the flat land of lake beaches, predawn shoot water potential (¢,) , midday shoot water
potential (¢ ), stomatal conductance (g ), maximum quantum yield ( ¥ /F_) and apparent quantum efficiency of
photosynthesis (@), net photosynthetic rate at light saturation point (P,) and photosynthetic photon flux density at light
compensation point (1) of S. psammophila and S. cheilophila showed no significant difference. The ¢, , g and F /F  of
A. ordosica and H. laeve displayed significant differences. (3) On the small dune and interdune lowland with different
groundwater levels, ¢ ,, &, , P, and I of S. psammophila showed significant differences; ¢ , and g, of S. cheilophila
showed significant differences; and ¢ of C. korshinskit and A. ordosica showed significant difference. Other physiological
traits of these shrubs showed no significant difference. (4) The correlation analysis between physiological characters of S.
psammophila and groundwater level indicated that the g, and P_ decreased significantly, @ increased significantly, and 7,
did not change significantly with groundwater level declining. In conclusion, the responses of five shrub species with
different root distribution to changes of groundwater level are significantly different. The results can provide reference for

groundwater resource management to native vegetation restoration in arid ecosystems that depend on groundwater.

Key Words: groundwater level ; root distribution; shoot water potential ; light response parameters; stomatal conductance ;

maximum quantum yield
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Table 1 The location and biomass of the sample plot

45 4 Sample plot SI-1 S1-2 S1-3 S1-4
7P 38°44'32.2" N 38°46'38.1" N 38°47'17.9" N 38°48'02.2" N
Longitude and Latitude 108°48'38.3" E 108°48'48.1" E 108°45'10.5" E 108°42'33.9" E
14K Altitude/m 1326 1330 1380 1412
Hi5 2 A Landform Wty b Vb W vk
i KHIR groundwater level/m 0.6 1.1.2.6 2.8 11.0
Mo bR
v . ) 432.80+390.62 235.04+57.97 112.39+34.47 69.68+59.39

Aboveground biomass/ ( g/m*)
R A i

TR . ) 362.83+332.64 281.24+167.44 77.46+16.54 40.90+31.76
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S
BEYR 795.62+723.26 516.28+224.10 189.85+51.02 110.58+91.15
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