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Responses of two dominated desert shrubs to soil drought under doubled CO,

condition
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Abstract : CO, concentration in the atmosphere is expected to increase continuously in the future and would be doubled around
the middle part of the 21" century. CO, enrichment may take advantage of pant growth, but water stress is a common stress
for plant growth and productivity. At present, only a few studies on the combined effects of CO, enrichment and drought on
plant eco-physiology have been done. This experiment was conducted to investigate that the responses of two dominant desert
shrubs (Caragana intermedia Kuanget H. c. Fu and Hedysarum mongolicum Turcz.) in western China to the interaction of
doubled CO; and soil drought in a large environmental growth chambers (19 m*). Compared with ambient CO, concentration,
doubled CO, would increase the plant biomass by 62.90% and 50. 00% , and the plant leaf area by 41.86% and 45.84%, of
Caragana intermedia Kuanget H. c. Fu and Hedysarum mongolicum Turcz. . respectively. The CO, fertilizer effect would
decrease with the increase of soil drought. Both doubled CO, and soil drought would result in the increase of leaf mass per area
unit (LMA). The increase of the LMA under doubled CO, would be more obvious under soil water sufficiency than under soil
drought. Doubled CO, reduced leaf nitrogen concentration by 10.40% and 5. 06% , of Caragana intermedia Kuanget H. c. Fu
and Hedysarum mongolicum Turcz. » respectively. Generally, the leaf nitrogen concentration of Caragana intermedia Kuanget

H. c. Fu would increase under soil drought, but leaf nitrogen concentration of Hedysarum mongolicum Turcz. would increase
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only under severe soil drought. Both CO, enrichment and drought would not affect significantly leaf carbon concentration. Leaf
C: N would be increased from 6. 98 at ambient CO, concentration to 8. 20 at doubled CO, for Caragana intermedia Kuanget H.
c. Fu, and from 8. 34 to 9. 01 for Hedysarum mongolicum Turcz. ; however, it would be affected significantly only under severe
soil droughts, and this response for Caragana intermedia Kuanget H. c. Fu is more obvious than that for Hedysarum
mongolicum Turcz. Double CO, decreased root nitrogen concentration. increased root C: N, but would not obviously affect
root carbon concentration of Caragana intermedia Kuanget H. c¢. Fu; while it did not significantly affect root nitrogen and
carbon concentration as well as C: N of Hedysarum mongolicum Turcz. Malondialdehyde (MAD) is a marker for lipid
peroxidation as plant tissue is subjected to stress. The results also showed that the effects of double CO; on MAD
concentration varied with different soil water conditions and plant species. Double CO, apparently decreased leaf MDA
concentration under severe soil drought for Caragana intermedia Kuanget H. c. Fu, but did not affect significantly for
Hedysarum mongolicum Turcz. , suggesting that CO, enrichment may protect plant leaf against the damage of severe soil
drought. Leaf nitrogen concentration has close relationship with MDA concentration. The slope of the linear equation of
Hedysarum mongolicum Turcz. was greater than that of Caragana intermedia Kuanget H. c. Fu. Leal nitrogen concentration
has also close relationship with LMA, implicating that increasing leaf thickness did not lead to a decrease in leaf nitrogen
concentration. Moreover, LMA also had linear relationship with MDA, implying the increase in leaf thickness and MDA
accumulation occurred simultaneously under the present experimental conditions. Thus, doubled CO, might protect leaf against
severe drought damage, but the adverse effect of soil drought may outweigh this advantage due to doubled CO,. The results
indicated that a no higher tolerance to severe water deficit under double CO, condition is of great physiological significance for
Caragana intermedia Kuanget H. c. Fu and Hedysarum mongolicum Turcz. In view of global change, the decrease in
precipitation and the increase in atmospheric CO, concentration might happen in the future in the region dominated by Caragana
intermedia Kuanget H. c. Fu and Hedysarum mongolicum Turcz. , suggesting the distributing ranges of Caragana intermedia
Kuanget H. c. Fu and Hedysarum mongolicum Turcz. may be constrained. How to enhance drought tolerance of plant in
semiarid region at CO, enrichment should be emphasized in the future.

Key words: doubled CO.; soil drought; Caragana intermedia Kuanget H. c. Fu; Hedysarum mongolicum Turcz. ; nitrogen;

carbon; adaptation
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