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Effects of Fusarium circinatum on Disease Development and Gas Exchange in the
Seedlings of Pinus spp.
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Four-year-old seedlings of Pinus thunbergii, Pinus densiflora and Pinus rigida were inoculated with Fusarium
circinatum isolate (FT-7), the pitch canker fungus, from P. thunbergii, to evaluate the effects of the pathogen
on disease development and gas exchange rate. Needle dehydration was evident on 2 of 10 seedlings of P
thunbergii and P. rigida at 18 and 21 days after inoculation, respectively, while no symptoms were observed in
P. densiflora seedlings throughout the experiment. Gas exchange stopped completely in 4 of 5 measured
seedlings of P. thunbergii and 2 of 5 measured seedlings of P. rigida at 25 days after inoculation, and in the
remaining 3 seedlings of P. rigida at 39 days after inoculation. Disease development in P. thunbergii seedlings
was faster than that in P. rigida seedlings. By the time, the experiment was ended at 78 days after inoculation,
9 of 10 seedlings of P. rigida and 8 of 10 seedlings of P. thunbergii seedlings treated with FT-7 was almost dead,
but all seedlings of P. densiflora were still healthy. We suggest that P. densiflora is resistant to F. circinatum in
the current study, and gas exchange rate of the species after inoculation does not differ significantly compared
to that of untreated control.
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Fig. 1. Disease development of three Pinus species inoculated
with Fusarium circinatum (0: no symptom, 1: dehydration of
needle, 2: discoloration of needle (less than 50%), 3: discoloration
of needle (more than 50%), 4: inoculated branch died). Ten
seedlings of each species treated with FT-7 were scored in each
measuring date.
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Fig. 2. Differences in lesion length in stems of three Pinus species
inoculated with Fusarium circinatum and PDA for control.
Values are mean+SD of ten replicates for Pinus species and five
replicates for the control.
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Fig. 3. Changes of photosynthetic rate in needles of three pine
species inoculated with Fusarium circinatum (FT) and potato
dextrose agar for control (Con). Non-treatment (Non) seedlings
were also included.
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Fig. 4. Changes of transpiration rate in needles of three pine
species inoculated with Fusarium circinatum (FT) and potato
dextrose agar for control (Con). Non-treatment (Non) seedlings
were also included.
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dextrose agar for control (Con). Non-treatment (Non) seedlings
were also included.
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