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Ecophysiological Characteristics and Their Competition Mechanism
of the Two Dominant Grasses in Horqin Sandy Land: Artemisia

halodendron and Artemisia frigida
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Abstract: It is revealed that the maximum Pn., E and WUE of the two concerned grasses appears at both
dawn and dusk time, comparing to a slow variation at other time due to the co-action of sandy environment
factors and the inter-factors of the grass. A. halodendron has a higher daily average Pn and WUE but
lower daily average E than A. frigida. It suggests that A. halodendron has a relatively higher primary
productivity and water saving capability in aridity situation. At natural conditions, A. frigida has much
lower ¥, and ¥} than A. halodendron, while A. halodendron has much lower RWD, BWC, BWC/FWC
than A. frigida. implying A. frigida more drought-resistant than A. halodendron. Drought and post-
drought watering produces very variable RWD, BWC and BWC/FWC in A. halodendron. Long-term
drought stress makes the two grasses have similar RWD, BWC and ¥, while long-term waterlogging has
a greater impact on A. frigida. Drought stress could stimulate decomposition of protein, considerable

accumulation of proline and soluble sugar, which are far higher in A. frigida than A. halodendron.
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Accumulation of proline and soluble sugar might be the key to their competition mechanism.
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Fig.1 Diurnal variations of photosynthetic rate (Pn),transpiration rate (E) and water use efficiency (WUE) of
A. frigida (A. f) and A. halodendron (A. h)
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Fig. 2 Diurnal variations of environmental and plant internal factors
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Table 1 Seasonal changes in water state of A. frigida

and A. halodendron
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Table 2 Water state in the A. frigida and A. halodendron as influenced by water stress
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