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Effect time between inoculation and precipitation on the effectiveness of Bursaphelenchus xylophilus on
pines in an artificial inoculation test at an open-air nursery
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Abstract: Artificial inoculation of Pinus densiflora and Pinus thunbergii with Bursaphelenchus xylophilus in an open-air nursery is
necessary for screening resistant clones from an enormous number of candidates because green houses have limited space capacity
as compared to an open-air nursery. The appropriate season for a higher incidence of infection by artificial inoculation is around
July. In Japan, this is the season when the temperature reaches above 25 °C, which promotes pine wilt disease; additionally, it is
rainy. Precipitation following inoculation could trigger the failure of the artificial inoculation because the inoculum is an aliquot of
water suspension of the nematodes that could be washed away from the inoculation point. This could result in a higher survival rate,
thus skewing results. To determine the sufficient interval between inoculation and precipitation for effective inoculation, the time
between inoculation and water flow was measured in relation to the development of an infection. Water flow immediately following
inoculation lead to a higher survival rate than artificial inoculation without water flow, whereas water flow 10 minutes to 120 minutes
after inoculation did not affect survival rates compared to artificial inoculation without water flow. We determined that a sufficient
interval between the inoculation and precipitation for effective inoculation to screen resistant clones is 10 minutes or more.
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Table 1. Design of test (No. of family (No. of subjects per family))
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Fig.1 Difference in survival rates between no water
flow and water flow 120 minutes after inoculation in
2002.

Bars and dots are average of survival rates in the
same treatment of water flow and survival rates of
each family within the same treatment of water flow,
respectively.
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Fig.2 Difference in the survival rates between no
water flow and water flow 60 minutes after
inoculation in 2002.

Bars and dots are the average survival rates in the
same treatment and family within the same
treatment of water flow, respectively.
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Fig.3 Difference in survival rates between no water
flow, water flow 60 minutes after inoculation, and
water flow 10 minutes after inoculation in 2003.
Bars and dots are the average survival rates for the
same treatment and family within the same
treatment of water flow, respectively.
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Fig.4 Difference in survival rates between no water
flow, water flow 60 minutes after inoculation, water
flow 10 minutes after inoculation, and water flow
immediately following inoculation.

Bars and dots are the average of survival rates for the
same treatment of water flow and each family within
the same treatment of water flow, respectively.
Survival rates with the same letter are not
significantly different.
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