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Variations in groundwater levels and quality and their effects on vegetation in the

western Grurbantonggut Desert

ZENG Xiaoling, LIU Tong* ,ZHANG Weibin,SUN Qinming,SHEN Xueying, SI Langming
College of Life Science, Shihezi University, Shihezi 832000, China

Abstract: Groundwater is a key component of the water cycle in arid ecosystems due to low precipitation, high surface
runoff and high evaporative demand. Tt has a direct influence on the growth and development of natural vegetation, species
diversity, and ecosystem metabolism. This study reports on the variation in groundwater levels and quality in the western
region of the Grurbantonggut Desert over three consecutive years. We investigated how groundwater level and quality affect
physical and chemical properties of soil, species diversity, and the growth and regeneration of Haloxylon ammodendron. We
established 20 inspection wells for measuring groundwater level over a period of three consecutive years. These inspection
wells were set up at intervals of 7km to 10km from west to east in longitude and north to south in latitude, which according
to the situation of the degenerate and distribution of Haloxylon ammodendron population in the study area. The study area
contain habitat which is plain and small and big sand-dunes. The results show that groundwater levels varies widely in this
area, ranging from 3.3m to 24.2m, averaging 6m to 8m. The soil physical-chemical factors also vary greatly across this
area. Soil EC, pH, CI” and SO} have higher values at depths of Ocm to 40cm; their coefficients of variation decrease at

greater depths. The groundwater level exhibits seasonal variation, influenced by upstream irrigation. The highest and lowest
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groundwater levels appear in April and July, respectively. The Manas River plays an important role in recharging
groundwater in the study area, which of course varies between years. Approximately 75% of the groundwater level found in
the inspection wells rises in 2010 compared with last year, which rises seasonally by 4. 3cm on average, while the
mineralization increases to 1g/L on average. The groundwater level has a weak effect on species diversity in the degraded
area, while it has a significant impact on the growth of Haloxylon ammodendron. We find that the suitable groundwater level
for growing Haloxylon ammodendron is 5m to 8m and the optimal mineralization level is less than 4g/L. Haloxylon
ammodendron populations decline when groundwater level is more than 8m. When the groundwater level is less than 4m,
groundwater mineralization causes salt deposition on the soil surface. This reduces the level of species diversity significantly
and blocks the regeneration of Haloxylon ammodendron. This in turn leads to declines in the Haloxylon ammodendron
population. In summary, the depletion of the Manas River related to agricultural irrigation influences the groundwater levels
and the quality of the ecosystem in the western Grurbantonggut Desert. The decline in the Haloxylon ammodendron
population is significantly correlated with groundwater levels. This should be considered in future natural resource

conservation planning for this area.

Key Words: Grurbantonggut Desert ; Manasi River;groundwater ;soil salinity ;vegetation degeneration
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Fig.1 Changes of water intake from Jingou river in each month
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Fig.3 Spatial and temporal variation of groundwater level and mineralization
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Table 1 Change characteristic of soil physical-chemical factors in different soil layers among samples

T3 dE bR TR/ em FHE brifi2: RRME H/ME 5 5 ZR A
Soil indicators Depth Mean Std. deviation Max. Min. C. V.
FHHLF/ (g/ke) 0—40 3.453 2.025 7.55 1.00 0.586
Organic matter 40—80 2.013 1.434 5.79 0.78 0.712
80—120 1.932 0.952 4.09 0.92 0.493
2R/ (mS/cm) 0—40 2.206 1.344 5.65 0.48 0.553
Soil conductivity 40—80 1.814 0.684 3.2 0.47 0.377
80—120 1.617 0.655 3.08 0.37 0.405
pH 0—40 9.003 0.625 10. 12 8. 04 0.069
40—80 8.904 0.538 10.4 8.25 0.060
80—120 8.959 0.484 9.7 8.00 0.054
Cl /(g/kg) 0—40 0.142 0.225 0.930 0.01 1.584
40—80 0.125 0.089 0.370 0.01 0.712
80—120 0.116 0.055 0.220 0.03 0.474
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Ak AJERIE om Al Fiife 2 PN M LS
Soil indicators Depth Mean Std. deviation Max. Min. C. V.
S02/(g/kg) 0—40 1.341 0.135 1.55 1.06 0. 101
40—280 1.305 0.127 1.48 0.94 0.097
80—120 1.330 0.120 1.60 0.84 0.090
Ca®*/( g/kg) 0—40 0.357 0.282 0.95 0.06 0.790
40—280 0.309 0.310 1.44 0.02 1.003
80—120 0.265 0.258 0.85 0.04 0.974
Mgt/ ( g&/kg) 0—40 0.094 0.135 0.53 0.02 1.436
40—80 0.061 0.045 0.21 0.02 0.737
80—120 0.046 0.058 0.28 0.01 1.261
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Fig.4 Relationship between groundwater level,soil salinity and species richness
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