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Abstract: Natural precipitation is often limited and groundwater can be a very important water source for vegetation
reestablishment and growth in the dryland regions. Therefore, quantifying water use by plant transpiration under different
ground water tables helps to understand responsive mechanism of plant growth to various ground water regimes. One year-old
seedlings of Hedysarum scoparium were planted in 1995 and single tree transpiration dynamics under constant water tables of
1.6 m, 2.6 m, and 3.6 m were measured during 1995~ 2000 using non-weighing constant water table lysimeters. Three
replications for the lysimeters with 1. 6 m water table depth, and four for lysimeters with 2. 6 m and 3. 6 m water table depths
were employed for transpiration measurement while two replications were used for bared soil evaporation measurements only
under each of the three water table depths. Tree transpiration was estimated as the difference between water losses from the

lysimeters with tree and without tree. In addition, climatic factors such as precipitation, wind speed, relative humidity,
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sunshine hours, and soil moisture content were measured. This study suggested that transpirations of Hedysarum scoparium
varied significantly in response to groundwater table depth and plant ages. For the 1 year old Hedysarum scoparium, annual
transpiration water loss under the 2. 6m, 3. 6m water table cases were estimated as 188. 4mm and 113. 7 mm higher when the
water table depth was set as 2.6m, 3.6m than that when the water table depth was set as 1.6 m, respectively. The
transpiration rates of the 4 year old trees under the 1. 6m, 2. 6 m, and 3. 6m water table condition were 441. 0 mm, 397. 8 mm,
and 471. 9 mm respectively. When compared to the 1 year old trees under the same water table conditions, these transpiration
rates represent 3.5, 0.4, and 1. 2 folds increases, respectively. However, transpirations of the 6 year old trees under the 1.6
m, 2.6 m and 3.6 m water table regimes became unchanged, decreased by 16.3% , and 36. 7%, respectively, when compared
to the 4 year old trees under the same water table conditions. This study also found that transpiration in the growing season
accounted for most of the annual plan water losses, and seasonal plant transpiration varied greatly due to differences in plant
age, climatic variations, and plant ecophysiological characteristics. During the diameter growth season from July to August,
transpiration of the 1 year old and 6 year old trees accounted for 39.2% to 62.7% from the whole year. However,
transpiration rates of the 4 year old trees did not have much variations (1. 9% ~4.5%) during the May~ June, July~August,
and September-October, time periods. Regression analysis suggested that the relationships between growing season
transpiration and environmental factors varied with different water table conditions. The combined effects of groundwater table
depth and environmental factors on plant transpiration dynamics remained unclear.
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1
Table 1 Annual transpiration of Hedysarum scoparium under different water tables (mm)
(m) Year
Water table 1995 1996 1997 1998 1999 2000
1.6 97.00 250.19 273.03 440. 96 422. 30 448. 84
2.6 285. 35 191. 20 326.79 397.78 380. 60 332.91
3.6 210.70 228.25 300. 04 471. 88 350. 30 298. 80
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Table 2 Growth season transpiration of Hedysarum scoparium under different water tables in 1995.1998.2000
(4~6 ) (%) (7~8 ) (%) (9~10 ) (%)
(m) April~ June July~ August September~October
Water table - - -
1995 1998 2000 1995 1998 2000 1995 1998 2000
1. 30. 8 22.9 31.4 62.7 31.5 39.2 4.5 34.0 27. 4
2.6 29.2 22.0 21.8 43. 8 31.0 51.0 21.0 35.3 25
3 10. 6 18. 4 28.4 57.7 34.6 48. 3 28.0 33.4 17
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Table 3

3 (4~10 )

Correlation coefficient between Hedysarum scoparium transpiration and environmental factors under different water tables during

growth season (April~October)

Water table DMAT DMRH DMWS DMS EP
1.6 0.9060" —0.1618 —0. 8752 0. 0826 0.4768
2.6 0.5045 —0.736 —0.9145* 0.6748 —0.3225
3.6 0.5945 —0. 3898 —0. 7897 0.3137 —0.0678

Effective precipitation;a=0. 05, *

DMAT-Daily mean air temperature; DMRH -Daily mean relative humidity ; DMWS-Daily mean wind speed ; DMS-Daily mean sunlight; EP-

, *» marked correlated

1~4 4~6 4
o 1 1. 6m.2. 6m 3. 6m
97. 00mm. 285. 35mm. 210. 70mm , 4 Table 4 Correlation coefficients of monthly dynamics of Hedysarum
440. 96mm . 397. 78mm 471. 88mm.» 1 scoparium transpiration with different water tables and monthly
3.5.0.39 1.2 ) 4 .6 dynamic of daily mean temperature during different growth phases
.2, 6m. 3. 6m Water table
A 16.3%.36. 7% I 6m Different growth phase 1. 6m 2. 6m 3. 6m
1995 0.842** 0.810* * 0. 826" "
° ’ ’ 1998 0.793" " 0.795" " 0.801 "~
’ ( 1999 0.837" " 0.718"* 0.763"*
) o 1 *a=0.01, % % significantly correlated
)1.6m,2. 6m
3. 6m s 1. 6m.2. 6m,3. 6m 4
s 1.9% ~4.5%;6 s
39.2%,51.0%,48.3%, , .
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s s o
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