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Effect of Fusicoccin on Regulation of Stomatal Aperture
in Leaves of ‘Kawanonatsudaidai’ Seedlings
(Citrus natsudaidai HAYATA)

Shin HiraTsuka, Shuji Smiozaxt!, Jiro Marsusuma® and Kenji Kawase

Faculty of Bioresources, Mie University, #*College of Agriculture, University of Osaka Prefecture

Abstract

The effects of fusicoccin (FC), a toxin produced by fungus Fusicoccum amygdali Del., on transpira-
tion rate and stomatal opening were examined and potassium ion concentration in stomatal guard cells in
the leaves of Citrus natsudaidai nucellar seedlings was determined.

FC (25 ppm) increased the franspiration rate of leaves 2 days after treatment, while 100 ppm
abscisic acid (ABA) depressed it significantly. The effect of ABA was negated by FC applied 2 hours
after ABA treatment. At 3 hours after FC treatment, stomata were considerably opened and aperture
size gradually increased up to 12 hours. Histochemical observation indicated potassium concentration
in guard cells of FC-treated leaves to significantly exceed that of untreated control leaves.

FC thus induces strong physiological response in citrus and may thus be useful as a chemical-
control agent for citrus culture, as a transpiration accelerator or antagonist of ABA.
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Effect of fusicoccin (FC) and abscisic acid (ABA)

on transpiration rate of citrus leaves. FC =25
ppm; ABA=100 ppm.

Fig. 1.
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Fig. 2. Effect of fusicoccin (FC) on transpiration rate of
citrus leaves pre-treated with abscisic acid
(ABA). FC = 25 ppm; ABA = 100 ppm. Arrow
1= ABA treatment; Arrow 2= First FC treat-

ment; Arrow 3=Second FC treatment.
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Fig. 3. Effect of fusicoccin (FC) on stomatal aperture of
citrus leaves, FC=25 ppm. Vertical bars indicate
standard error.
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Fig. 4. Effect of fusicoccin (FC) on the concentration of potassium ions (arrows) in the stomatal guard cells, The leaves
were sampled 6 hours after FC treatment. FC=25 ppm.
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Table 1. Effect of fusicoccin (FC) on the concentration of potassium ions in the
stomatal guard cells
Control FC treatment
Degree of staining®  Number of cells Degree of staining®*  Number of cells
— 18 - 7
+ 9 + 12
+ -+ 3 ++ 11

#

—=(ell stained about 20% of its area by Cobaltinitrite method,

+ =Cell stained about 40% of its area by Cobaltinitrite method,
+ + =Cell stained about 60% of its area by Cobaltinitrite method.

Details are described in the text.
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Fig. 5. Curling of young citrus leaves caused by fusicoc-
cin (FC) treatment. Necrotic spots (arrows) are
also found.

FC=25 ppm.
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