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Effects of drought on photosynthate supplying capability of flag leaf
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Abstract; [Objective)] Studying the effects of drought on photosynthate supplying capability of flag
leaf can partially reveal the physiological mechanisms of drought-resistant wheat cultivars with high grain
yield and provide some theoretical basis for improving drought resistance ability and maintaining a high and
stable yield of wheat. [Method] Under the condition of rain-proof shelter culture, two types of winter
wheat (Triticum aestivum 1.),dryland cultivar Changwu 134 (drought-resistant) and irrigated cultivar
Shaan 253 (drought-sensitive) ,were applied to study the effects of soil drought (the soil water content was
50% —55% of the field water capacity) on photosynthate supplying rate (net photosynthetic rate and su-

crose synthetic rate) and supplying duration of flag leaves. Thereinto, the optimum soil water treatment
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was served as control (CK,the soil water content was 70% —75% of the field water capacity). [Result]
Compared with the control, both net photosynthetic rate (Pn) and photosynthetic active duration (PAD) of
f{lag leaves in two winter wheats were significantly decreased during the middle and late grain filling period
due to drought stress. In contrast with Shaan 253,however,Changwu 134 had a relatively lower decreased
degree and could maintain a higher Pn. Drought also significantly increased the flag leal sucrose phosphate
synthase (SPS) activity in two winter wheats during the early grain filling period. However,Changwu 134
exhibited relatively higher flag leaf SPS activity when compared with Shaan 253, which might be helpful to
preserve a high sucrose supplying capability during the middle and late grain filling period. Moreover, the
shortened steady phase of chlorophyll content (RSP) and the increased malondialdehyde (MDA) content in
flag leaf might accelerate the aging of flag leaf, which could significantly shorten its photosynthate suppl-
ying duration. Furthermore,drought resulted in a significant decrease of accumulation rate and accumula-
tion amount per spike grain mass of main stem during the middle and late grain filling period, but had little
influence on Changwu 134. [Conclusion] Under drought conditions,drought-resistance wheat-Changwu 134
can maintain a relatively higher photosynthate supplying rate and longer photosynthate supplying duration
in comparison with Shaan 253, which could be a key reason for a low decrease of accumulation rate and ac-
cumulation amount per spike grain mass of main stem.
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Fig. 1 Effects of drought on net photosynthesis rate in the flag leaves of different wheat cultivars
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Fig. 2 Effects of drought on the SPS activity in the flag leaves of different wheat cultivars
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Fig. 3 Effects of drought on the sucrose content in the flag leaves of different wheat cultivars
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Fig. 4 Effects of drought on chlorophyll content (SPAD value) in the flag leaves of different wheat cultivars
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Fig. 6 Effects of drought on accumulation amount per spike grain mass of main stem in different wheat cultivars
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Fig. 7 Effects of drought on accumulation rate per spike grain mass of main stem in wheat
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