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Fig. 1. Chages in water potential of the leaves by addition of mannitol to the culture solution.
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Fig. 2. Effect of water on dry weight of the leaves of different ages.
Table 1. Effect of water stress on protein and non-protein nitrogen contents of the leaf blades
Water potential Protein-N Non-protein-N
Leaf number in soln. (p.N) (n.p.N) n.p.N/p.N
Control 1.30 (100)* 0.32 (100)* 0.24 (100)*
7 th —2bars 1.24 ( 95) 0.36 (113) 0.29 (121)
—5bars 1.21 ( 93) 0.33 (103) 0.27 (112)
Corn
Control 1.94 (100) 0.69 (100) 0.35 (100)
10th —2bars 1.87 ( 96) 1.00 (145) 0.53 (151)
—5bars 1.64 ( 85) 0.92 (133) 0.56 (160)
Control 4.32 (100) 0.24 (100) 0.05 (100)
Pumpkin 5—6th —2bars 3.70 ( 86) 0.48 (200) 0.12 (246)
—5bars 3.64 ( 84) 0.70 (292) 0.19 (380)
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Summary

Investigations were carried out in corn and pumpkin leavers, to ascertain the water-deficiency
effects on the water potentials at different leaf positions and on the protein contents.

The water stressed samples were exposed to low water potentials by addition of mannitol to the
nutrient solutions. Immediately after 24 hours’ treatment, the leaves were harvested, and measure-
ment of the potentials was carried out by the pressure chamber method. After the leaf blades were
dried, they were homogenized in trichloroacetic acid (TCA) solution. The TCA soluble (non-
proteinous) nitrogen and the TCA insoluble (proteinous) nitrogen were determined by Kjeldahl
method, respectively.

The water potentials of the leaf blades of pumpkin exhibited a gradient decreasing from the lower
to the upper leaf positions, whereas those of corn were in a slight increasing. In response to even a
mild water stress, a remarkable ruduction in growth was observed both in the developing leaf sheaths
of corn and in the petioles of pumpkin. On the dry weight basis, a mild water stress resulted in a
marked increase in the contents of non-proteinous nitrogen and a slight decrease in those of proteinous
nitrogen of the leaf blades. Consequently, it was ascertained that an increase in non-proteinous
nitrogen/proteinous nitrogen ratio (n.p.N/p.N) is a sort of a sensitive index for the response of nitrogen
metabolism in the leaves to water stress. Water stress caused a more remarkable increase in
n.p.N/p.N in the upper developing leaves than in the lower leaves of corn. Pumpkin was more
sensitive than corn in the response of the ratio to mild water stress.



