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Photosynthetic characteristics of Nitraria tangutorum and Haloxylon ammoden-

dron in the ecotone between oasis and desert in Minqin, Region, Country
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Abstract: Nitraria tangutorum and Haloxylon ammodendron are dominate the ecotone between oasis and desert in Mingin. The
artificial H. ammodendron communities have degenerated where the water table declined after heavy pumping of the
groundwater for agriculture. The diurnal variations of gas exchange and chlorophyll fluorescence of green branches in .
ammodendron and leaves of N. tangutorum were investigated in the ecotone. Net photosynthetic rate (P,), Transpiration rate
(E), water use efficiency (WUE) and predawn photochemical efficiency of PSII (F./F,) in H. ammodendron were lower than
in the leaves of N. tangutorum, while both species showed midday photosynthetic depression. Stomatal limitations (L,),
intercellular CO, concentration (C;) and F,/F, showed that the midday (9:00 to 12:00) photosynthetic depression in .
ammodendron was predominantly due to stomatal limitation. By contrast, afternoon (12:00 to 15:00) depression of P, was
caused by non-stomatal limitation, namely, photoinhibition. Photosynthetic depression of N. tangutorum was predominantly
due to stomatal limitation at all periods of the day. The temperatures of assimilating branches (T'..;) of H. ammodendron were
higher than the air temperatures (7T'..) especially at noon, while the T'.i of N. tangutorum were lower than T,.

So the assimilating branches of H. ammodendron not only suffered from the drought and strong-light stress but also from
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the rigorous high temperature stress compared with N.

tangutorum at noon. In conclusion, the results of physiological

research on photosynthesis suggested that the N. tangutorum adapt to the environmental conditions of the ecotone between

oasis and desert more than H. ammodendron, and this may be one of the important reasons of why the artificial N. tangutorum

communities in the ecotone between oasis and desert degenerated.

Key words : Haloxylon ammodendron; Nitraria tangutorum; ecotone; stomatal limitation; photoinhibition
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Fig. 2 Diurnal variations of net photosynthetic rate (P,), transpiration rate (E), stomatal conductance (G,) and leaf temperature (T'jcar) in

the assimilating branches of Haloxylon ammodendron and in the leaves of Nitraria tangutorum at ecotone between oasis and desert
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Fig. 3 Diurnal variations of intercellular concentration (C;), stomatal limiting value (L,), F./F,, and @ps;s in the assimilating branches of

Haloxylon ammodendron and in the leaves of Nitraria tangutorum at ecotone between oasis and desert

1
Table 1

The average net photosynthetic rate (/°,), transpiration rate (E), stomatal conductance (G,) and water use efficiency (WULE) in the

assimilating branches of Haloxylon ammodendron and in the leaves of Nitraria tangutorum at ecotone between oasis and desert

Speci r, E G, WUE
Species
P (pmol/(m? « s)) (mmol/(m? « s)) (mmol/(m? « s)) (mmol/mol)

H. ammodendron 6.21+1.906 3.77+0.926 126.90450. 59 1. 6840. 364

N. tangutorum 15.23+2.151 6.2240.537 471.63+89.598 2.5540. 455

Significance * * - %
+ =6, %  p<<0.05, % %  p<C0.01,NS Values are given as mean + SE, n==6, % . p<(0.05, *% * .
»<<0.01, NS: Non-Significance
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