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Effects of Rainfall Change on Leaf Morphology and Biomass of
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Abstract: Determining the effects of rainfall change on winter wheat leaf morphology and biomass can help un-
derstand the responses of winter wheat morphology and yield to water environment change in the loess table-
land. We took a real-time rainfall control technique composing of artificial rainfall-shields and gravitational
trickle irrigation system to investigate the effects of three rainfall treatments such as normal rainfall (CK),
rainfall reducing 1/3 (R_;,;), and rainfall increasing 1/3 (R.;,;) on leaf morphology, biomass and stem
length of winter wheat in the different growth periods in the loess tableland. The results indicated that the
leaf length relatively changed more and the leaf area increased in the treatment of R.,,;. While in the treat-
ment of R_,,;, the leaf width relatively changed more and the leaf area decreased. The leaf shape index [ (leaf
length X leaf maximum width) / leaf area| was hardly affected by rainfall change and yet mainly depended on
the growth period of winter wheat. In the treatment of R, ,,;, winter wheat leaves, biomass and stem length
all kept stable growth superiority in the whole growth period. While in the treatment of R_,/;, they were all
promoted in the beginning period and restrained in the later period. Winter wheat biomass and leaf area were
positively linearly correlated under different rainfall conditions. Winter wheat biomass was the most sensitive
to the changes of leaf area in the treatment of R_,,;. Generally, winter wheat can change its leaf shape, leaf
area and growth speed to affect photosynthate accumulation and yield so as to adapt different water environ-
ments in the loess tableland.
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