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Fig.1 Diurnal changes in photosynthetic rate(a), leaf conductance(b), light intensity(c),
and leaf temperature(c) of natural and fixed leaves in the seedling. Each point is
the value mean *SE of three leaves.
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Fig.2 Diurnal changes in photosynthetic rate(a), leaf conductance(b), light intensity(c),
air tamperature(c) and leal temperature(c) of natural and fixed leaves in the
courrent year-seedling. BEach point is the mean value £SE of four leaves,
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Fig.4 Diurnal changes in light intensity (LD, and air temperature (T) vapour pressure
deficit (VPD), and sap flow rale (SF) of natural and fixed leaves.
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Tablel The ratio of fixed to natural leaves for the whole plant in experiment 1 and 2.

Total leaf area Fixed leaf area Fixing rate

@ 69)] /F
(em®) (em®) (%)
Experiment 1 193.1 97.3 50

Experiment 2 621.8 176.1 28
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Table2 The ratio of fixed to natural leaves for the whole plant in experiment 3.

Total leaf area Fixed leaf area Fixing rate

6] €3} (t/F)

(em®) (ecm?®) %

Fixed leaf 1 609.3 609.3 100
Fixed leaf 2 709.2 182.7 25
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Summary

The effect of changes in leaf orientation of kudzu (Pueraria lobata) on leaf photosynthesis was
determined by artificially fixing leaves horizontally and comparing photosynthetic rate to that of
the unrestrained leaf allowed leaf orientation movement. Comparing photosynthesis of fixed and
natural leaves, it was determined that in some instances, photosynthetic rate of fixed leaves did
not differ significantly from natural leaves. However, at times, fixed leaves had a lower photo-
synthetic rate than natural ones. Because of this, the ratio of fixed to natural leaves for the whole
plant was varied. It was determined that only when the proportion of fixed leaves was high did
leaf photosynthetic rate decrease. These findings indicate that restraining leaf orientation
movement does not affect photosynthetic rate directly. However, changes in physiological
processes other than photosynthesis may lead to lower photosynthetic performance.

Since physiological changes resulting from water stress may have a great effect on leaf
photosynthetic rate, the sap flow of stems of both fixed and natural leaves was measured. It was
found that prevention of leaf movement in kudzu increased transpiration by an average of two
times, resulting from water stress, suggesting one cause for the decline in photosynthesis.

Key words : kudzu ; leaf orientation movement ; photosynthetic rate ; sap flow





