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ABSTRACT

Pear psylla, Caccopsylla pyricola (Homoptera: Psyllidae), is a serious insect pest in pear orchards. C.
pyricola overwinters as adults under rough bark scales of pear trees. When the weather warms up in
the spring, the overwintered adults become active, climb up to the tree branches, and inhabit on fruit
twigs to lay eggs. This study was conducted to develop a forecasting model for the onset of upward-
movement of overwintered C. pyricola adults to control them by timely spraying of petroleum oil. The
adult population densities were observed under rough barks (B) and on fruit twigs (T) of pear trees.
Relative upward-movement rates (R) were calculated as T/(B+T). Low threshold temperatures for the

activation of overwintered C. pyricola adults

were selected arbitrarily from 5 to 9°C at a 1°C interval.

Then, the days (D) when daily maximum air temperatures were above each low threshold temperature
were counted from 1 February until to the dates with R = 0.8. The same methods were applied for the
prediction of the first observation of eggs. The variation of coefficients (CV) for the mean D¢s were
lowest with the low threshold temperature of 6°C. At this selected threshold temperature, the upward
movement of C. pyricola adults occurred with 12 D and they started laying eggs with 25 D. In the field
validation, the model outputs with the 6°C threshold temperature reasonably well explained the
observed data in Suwon and Cheonan in 2002. Practical usages of the model were also discussed.
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Fig. 1. Relative upward-movement rates (R) of overwintered
Cacopsylla pyricola adults in Suwon. The data of 1993 and
1994 were obtained from Kim et al. (2000). Relative
upward-movement rates (R) were calculated by T/(B+T),
where B is the number of adults under rough barks and T is
the number of adults on fruit twigs.
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Fig. 2. Egg population densities of Cacopsylla pyricola in
the early season in pear orchards, Suwon. The arrows
indicate the estimated dates of the first egg observation in
each year.

AThFig. 1). 1993~1995300= 29 2097 G305
o] = o} 200130 3 F<eol mepuE-
o] gVdolE o] dolyitt. 7FE Wk 199497 7%
=9 2001 FhllE oF 20¢9] 2|7t Uit ¥
ATl B g M2 1994397} 200200=
39 S AFEAL, 2001990 39 ko] thFig.
2). 31808 & WA= 199433 20023001

Table 1. The number of days when daily maximum air temperatures were above each low threshold temperature from
February 1st until the dates with R = 0.8 in the upward-movement of overwintered Cacopsylla pyricola

First date with
Year

Low threshold temperature,

R>08 5 6 7 8 9
1993 20 Feb 16 13 8 7 2
1994 18 Feb 10 9 5 3 2
1995 23 Feb 13 1 7 5 5
2001 13 Mar 18 13 12 9 6
Mean 14 12 8 6 4
cv 24.6 16.7 36.8 43.0 55.0

Coefficient of variation among years for days until R = 0.8
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Table 2. The number of days when daily maximum air temperatures were above each low threshold temperature from
February 1st until the dates of the first observation of Cacopsylla pyricola eggs

Date of the 1% egg

Base temperature,

Year

observation 5 6 7 8 9

1994 16 Mar 26 23 21 18 10
2001 30 Mar 35 29 28 22 17
2002 12 Mar 30 23 19 15 13
Mean 30 25 23 18 13
cv? 14.9 13.9 20.9 19.2 26.3

“Coefficient of variation among years for days until the first observation date of eggs.
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Fig. 3. Observed relative upward-movement rates (R) of overwintered Cacopsylla pyricola adults comparing with estimated
date with R S 0.8 in Suwon and Cheonan, 2002. R was calculated as T/(B+T), where B is the number of adults under rough
barks and T is the number of adults on fruit twigs. The estimated dates were based on 12 days (R S 0.8) above 6 in daily

maximum air temperatures from 1 February.
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