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Bacterial blossom blight of kiwifruit (Actinidia deliciosa) caused by Pseudomonas syringae pv. syringae is known
to be largely affected by weather conditions during the blooming period. While there have been many studies that
investigated scientific relations between weather conditions and the epidemics of bacterial blossom blight of
kiwifruit, no forecasting models have been developed thus far. In this study, we collected all the relevant
information on the epidemiology of the blossom blight in relation to weather variables, and developed the
Pss-KBB Risk Model that is based on the Maryblyt model for the fire blight of apple and pear. Subsequent
model validation was conducted using 10 years of ground truth data from kiwifruit orchards in Haenam, Korea. As
a result, it was shown that the Pss-KBB Risk Model resulted in better performance in estimating the disease
severity compared with other two simple models using either temperature or precipitation information only.
Overall, we concluded that by utilizing the Pss-KBB Risk Model and weather forecast information, potential
infection risk of the bacterial blossom blight of kiwifruit can be accurately predicted, which will eventually lead
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kiwifruit growers to utilize the best practices related to spraying chemicals at the most effective time.
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Fig. 1. Relative growth rate responding to temperature (solid line) and
its equation, derived from in vitro experimental data (dots) obtained with
ODggo measurement of Pseudomonas syringae pv. syringae (Pss) after
incubation for 12 hrs in LB media (Shin, 2004).
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Fig. 2. Disease severity of kiwifruit blossom blight predicted using
mean daily temperatures over the 10 days before one percent
flowering.
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« Calculate hourly M index using hourly temperatures (24 times a day)

* Daily sum of hourly M index = Daily M index
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model run (10 days before full bloom)

x Number of days with positive R index

= Risk Score of Blossom Blight

Fig. 3. A schematic flow chart illustrating the Pss-KBB Risk Model developed for estimating overall risk of kiwifruit bacterial blossom blight. Daily
M index is calculated from hourly temperature and daily R index from the daily M indices based on daily mean temperature and precipitation
thresholds. Finally a risk score of blossom blight since the first day of model run (10 days before full bloom) is calculated.
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Table 1. Correlation coefficients (Pearson’s) resulting from statistical analyses using observed disease severity data and estimated disease scores
from three different models including the Pss-KBB Risk Model

Year ObserveFI disease  Disease severity scores froT the ‘Frequency scores frorr; the Risk score§ from the Pss-KBB
severity (%) mean temperature model® (%) rainfall frequency model” (days) Risk Model
1999 5.0 3.14 4 38.18
2000 0.1 0.00 2 3.54
2001 55 0.00 3 36.75
2002 10.7 14.77 5 103.21
2003 35 341 3 3748
2004 0.5 264 1 16.31
2005 03 0.00 0 0.00
2006 0.2 0.00 2 18.19
2007 - - - -
2008 7.5 15.56 4 61.65
2009 55 0.00 5 64.00
Correlation coefficients 0.760 0.858 0.954

°Referenced from Everett and Henshall (2012).
PReferenced from Pennycook and Triggs (1992).
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