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Abstract:
Triticum vulgare L. "Rego" plants were grown under controlled environmental conditions and were
inoculated 10 days after planting with lyophilized uredospores of Puccinia striiformis West. The starch
content in diseased leaves decreased from 5 to 9 days, increased from 9 to 12 days to twice that of
healthy leaves, and decreased from 12 to 15 days after inoculation. Electron microscopy revealed the
presence of starch granules in chloroplasts adjacent to fungal hyphae at 12 days after inoculation. Sugar
phosphates, ATP, and inorganic phosphate (Pi) were determined during the infection process. Sugar
phosphates in diseased plants fluctuated in concentration during the infection process; ATP increased
in diseased leaves at 11 days after inoculation; and Pi, an inhibitor of ADP-glucose pyrophosphorylase,
increased from 8 to 10 days, decreased from 10 to 11 days, increased from 11 to 14 days after
inoculation. ADP-glucose pyrophosphorylase was extracted and partially purified from healthy and
diseased leaves and fungal uredospores. The enzyme from healthy and diseased leaves was activated
14.5- and 42-fold, respectively, by 3-phosphoglycerate (3-PGA). Pi inhibited enzyme activity.
ADP-glucose pyrophosphorylase concentration in diseased leaves was 1.5 times greater than in healthy
leaves at 10 and 12 days after inoculation, and decreased to 0.3 that of healthy leaves at 14 days. When
proportionate concentrations of sugar phosphates and Pi found in healthy and diseased leaves during
the infection process were placed in the assay mixture, ADP-glucose pyrophosphorylase activity
closely resembled the pattern of starch accumulation in diseased leaves during the infection process.
Pyrophosphorylase activity was detected in P. striiformis uredospores; it appeared to be more specific
for UDP-glucose, and was not activated by 3-PGA. The accumulation of starch from 10 to 12 days
after inoculation is explained on the basis of regulation of ADP-glucose pyrophosphorylase by changes
in metabolite levels at critical times during the infection process. The decrease in the concentration of
Pi from 10 to 11 days after inoculation appeared to release inhibition of ADP-glucose
pyrophosphorylase and to allow starch synthesis to occur. A contributing factor to starch accumulation
might be activation of ADP-glucose pyrophosphorylase by 3-PGA in combination with the decrease in
Pi.

This decrease in Pi may be the result of conversion to ATP in oxidative phosphorylation, from the
increased respiration rates observed in diseased plants. The decrease in starch content in diseased
leaves from 12 to 14 days may be the result of Pi concentrations increasing to levels resulting in
inhibition of starch biosynthesis, and to the activity of starch degradive enzymes. ADP-glucose
pyrophosphorylase from diseased plants appeared more sensitive to activators than the enzyme from
healthy plants. 
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