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Abstract: The plants growing at the Tarim Desert Highway shelterbelt has been safe-guarding the highway located in
hinterland of Taklimakan Desert, by preventing sand erosion and sand intrusion. Thus, the sustainability of the green belt is
vital to the maintenance of the highway. The objective of this study is on the impact of drought stress to the photosynthetic
accumulation of shelterbelt plants. LI- 6400 portable photosynthesis system was used to measure the photosynthetic
characteristics of three plants ( Haloxylon ammodendron, Tamarix ramosissima and Calligonum arborescens) under different
water conditions. The results showed that: the net photosynthetic rate, transpiration rate, water use efficiency, light use
efficiency and potential photosynthesis capacity of C. arborescens are most sensitive to water deficit, while T. ramosissima
was the least sensitive among the three species. The differences in photosynthetic responses of these three species to drought
dress indicated that the three species have different adaptive mechanisms to water deficit. In addition, under drought stress,
water use efficiency of all three species did not improve and their light use efficiency was even reduced. Under drought and
high temperature conditions, 7. ramosissima, the only C, species, maintained more stable photosynthetic accumulation and

water use efficiency than H. ammodendron and C. arborescens, the two C, species, which demonstrated that C, plants also
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could have high ability of drought resistance than C, plants under desert conditions. Although water deficit has inhibited, to
certain degree, the photosynthesis ability of all three species, it did not have irreversible impact on their photosynthetic
accumulation. Therefore, all plants have demonstrated high ability of drought tolerance, and this ability implies that there

might still room for water-saving in shelterbelts irrigation.

Key Words: water deficit; Haloxylon ammodendron; Tamarix ramosissima; Calligonum arborescens; photosynthetic

characteristics ; water use efficiency; light use efficiency
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Fig.1 Soil water content under different treatments at different times (A April; B: August)
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Fig.2 Diurnal course of photosynthesis of three plants under different treatments
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Table 1 Comparison of the potential photosynthetic capacity of three plants under different treatment

) S 1% K R,/ LCP/ LSP/
(pmol:m=2s71)  (mol-mol ') (mmol-m~2s=1) (pmol'm~2s~')  (pumol-m~25"")
MUz iR FHE(DT) 11.02+1.15A  0.023 +0.001A  0.74 £0.24A 1.55 +0.28A 73.76 +8.58A  1476.50 +55.51A
C. arborescens ~ WEWE(IT) 18.55+0.11B  0.029 £0.002B  0.79 +0.08A 2.32 +0.06B 84.21 +3.98a  1557.83 +34.43A
oy FHR(DT) 6.53+0.55A 0.017 £0.001A  0.92 +0.08A 1.42 +0.16A 86.40 +6.76A  1279.17 +81.86A
H. ammodendron  ##E(IT) 13.92+1.16B  0.023 +0.002a 0.91 £0.03A 4.30 +0.56B  189.95 +12.61B 1444.74 +70.95a
A FR(DT) 9.59+0.68A  0.029 +0.002A  0.64 +0.18A 2.16 +0.19A 90.96 +4.82A  1348.75 +81.12A

T. ramosissima  #EWE(IT)  16.56 +0.83B  0.040 +0.002B 0.52 +0.03A 2.12 +0.24A 62.27 +6.45B  1441.35 £70.54A

RPN T + FAERZE , AR T RN AL BRIRAF AR i 2 22 5 (P <0.01) , HR TR RN BT IR AL BRI P 7E B 2 5 (P <
0.05)
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