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EFFECTS OF INDOLEACETIC ACID ON PHOTOSYNTHESIS AND
PHOTORESPIRATION IN TOBACCO LEAVES*
Xiao Zhenfa** Li Ming-qi

(IL.aboratory of Photosynthesis Research, Department
of Agricultural Biology)

ABSTRACT

Tobacco plants ( Nicotiana tabacum 1., ) were grown in sand culture
with Hoagland’s nutrient solution, The effects of spraying with different
concentrations of indoleacetic acid (JAA) on photosynthesis and photorespiration
in tobacco leaves were investigaed, The experimental results were as following,
The net photosynthetic rate of tobacco leaves began to increase at 4 hours after
spraying with 100 ppm TAA, Afterward, the net photosynthetic rate increased
gradually and reached the maximum at 44 hours and remained at about the same
level up to 76 hours, the maximum net photosynthetic rate was 83% higher than
that of the control,

The rate of photosynthesis and photorespiration increased with increasing
concentrations (10, 50, 100ppm) of TAA, IAA also raised the CO; compensation
point of tobacco leaves, ‘

IAA spraying accelerated the activities of RuBP carboxylase, RuBP oxygenase
and glycolate oxidase, The degree of acceleration in the activity of RuBP
oxygenase was higher than that of RuRP carboxylase in leaves treated with
different concentrations (10, 50, 100ppm) of TAA, IAA (10, 50, 100ppm)
significantly increased the synthesis of glycolic acid by tobacco leaves, The
content of glycolic acid in leaves infiltrated with HPMS to inhibit the activity
of glycolate oxidase increased with increasing concentrations of JTAA,
2,3,5-Triiodobenzoic acid decreased the rates of photosynthesis and photores-
piration, CO, com pensation goint, a2s well as ihe zctivities of RuEP carboxy-

lase and glycolate oxidase in tobacco leaves, Glyphosate also decreased the
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rates of photosynthesis and photoreépiration and activity of glycolate oxidase,
Cycloheximide and actinomycin D decreased the activity of glycolate oxidase
in tobacco leaves and eliminated the promotion effect of IAA on glycolate
oxidase,

According to these results it was suggested that JAA promoted photosyn-
thesis by increasing the activity of RuBP carboxylase, The effect of JTAA om
photorespiration had two aspects; one was to provide more glycolic acid for
the glycolate pathway by stimulating the reaction of RuBP oxygenase; the

other was to increase the activity of glycolate oxidase and then, to promote
photorespiration,

Key words, Indoleacetic acid; photosynthesis; photorespiration; tobacco
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