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Abstract:

Many morphological and physiological adaptations responding to drought or phosphorus (P) deficiency have been reported.
But the researches on the relationship between P nutrition and drought tolerance are less, and the results are not consistent.
The majority findings indicate that sufficient P nutrition can promote photosynthesis and growth of roots, increase bound
water proportion and cell membrane stability and so on, thus enhance the adult plant drought tolerance. But it is found in our

preliminary studies that potato grown in low-P environment showed a strong resistance to drought. This experiment aimed to

verify and explain this phenomenon in physiological level. A total of 60 lines with 30-day-old Seedlings chosen from two
segregating populations of distant-hybridization progenies were cultured in /2 MS mineral nutrient solution with two
treatments of normal P and without P for 16 d respectively. Then, 8% PEG8000 was used to simulate drought stress for 3 h.
Before and after drought stress, the concentrations of proline (Pro), soluble sugar, malonaldehyde (MDA) and the activities
of peroxidase (POD) and superoxide dismutase (SOD) were measured, respectively. P deficient treatment increased the
number of new roots, but reduced the leaf area and stomatal density. Before drought stress, the Pro and soluble sugar
concentrations, POD activity of P deficient plants were increased and reached about 2 times higher compared to P sufficient
plants. After 3 h drought stress, plantsin P deficient treatment did not wilted, and the soluble sugar, root Pro concentrations,
POD and SOD activities were significantly or very significantly higher, but plantsin P sufficient treatment showed severely
wilting and the MDA, leaf Pro concentrations evidently increased. Therefore, we can conclude that the morphological and
physiological changes adapting to P deficiency enhance the drought tolerance of potatoes.
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