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Genetic Differentiation of Overwintering Populations of Oriental Fruit
Moth, Grapholita molesta, and Their Movement

Junga Park, Yerim Son, Sungwoo Bae and Yonggyun Kim*
Schoo!l of Bioresource Sciences, Andong National University, Andong 760-749, Korea

ABSTRACT : Spring phenology of the oriental fruit moth, Grapholita molesta, was monitored using
sex pheromone traps in apple cultivating areas. Their occurrence was earlier in southern areas and their
population sizes were significantly different among orchards even in a local cultivating zone. The
overwintering populations appeared to move between local orchards, based on the fact that monitoring
data obtained at the sites between orchards were similar to those of nearby orchards. However, within
orchards, these adult movements appeared to decrease and showed skewed occurrences at the side of
upwind direction or close to neighboring orchards. At initial occurrence peak (April 20-25), the overwintering
populations of the different localities were collected and analyzed in their genetic distances. PCR-RAPD
analysis indicated that there were significant genetic differences among the overwintering populations
of G. molesta. This genetic differentiation of overwinterin populations may be due to genetic bottleneck
following differential selection pressures against the subpopulations of G. molesta during winter on the
basis of the RAPD analysis that each early spring population was significantly different to its previous
fall population in the same locality.

KEY WORDS : Grapholita molesta, genetic bottleneck, movement, overwintering, pheromone
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PCR-RAPD
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Fig. 1. Monitoring overwintering populations of Grapholita molesta
using sex pheromone traps installed at eight apple orchards in
three different regions. Each orchard had two traps. The moni-
toring data presented in this figure represent their sum in each
monitoring date. Cumulative male catches represent total numbers
of trap catches from April 1 to May 30. Three orchards in
Youngchun include Imgo (‘IG’), Shinyoung (‘SY’), and Hwasan
(‘HS’). Four orchards in Andong include Kinuri A (‘AD1%),
Kinuri B (*AD2’), Songchun (‘AD3’), and Kilan (‘KA’).



204 Korean J. Appl. Entomol.

(F=16.44; df =2, 12; P=10.0004), ¢Fsof A= Zot #]
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Fig. 2. Movement of overwintering populations of Grapholita molesta among apple orchards. (A) Deployment of five monitoring sex

pheromone traps (‘T1’-‘T5’) among four orchards (‘ADI’, ‘AD2’, ‘AD3’, and ‘KA’). Mountains (A) and stream ( ) are located among
orchards. (B) Trap catches at each five monitoring sites from April 1 to May 30.
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Fig. 3. Movement of overwintering populations of Grapholita molesta in each apple orchard. (A) Deployment of 12 monitoring sex
pheromone traps (#1-12) in each two orchards (AD1 and AD3). AD1 orchard is close to neighboring orchard, while AD3 is isolated
from other orchards. (B) Mean trap catches of 12 meonitoring traps in each of AD1 and AD3 orchards from May 1 to May 30. Error
bars indicate standard errors of means. Twelve traps are divided into three subgroups for analysis: traps (#1-4) at edge of orchard,
traps (#5-8) at inside of orchard, and traps (#9-12) at center of orchard. Main wind direction (arrows) is denoted in each orchard.
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Table 1, Statistics on trap catches of Grapholita molesta in 12 different locations within each of two apple farms (‘AD1’ and ‘AD3").

Data were set forth in Fig. 3.

Source df SS MS F P
Farm 1 307.20 307.20 399 0.0503
Time 4 4553.53 1138.38 14.80 < 0.0001
Trap 11 2491.90 226.54 2.94 0.0036

Time*Trap 44 3664.27 83.28 1.08 0.3842
Error 59 4538.80 76.93
Total 119 15555.70
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Fig. 4. Local differentiation of overwintering populations of
Grapholita molesta analyzed by PCR-RAPD. Males of over-
wintering populations were collected at April 20-25 using sex
pheromone traps installed in five different localities of ADI,
AD2, AD3, KA, and YC (see Fig. 2A). (A) RAPD frequencies
of 2007 fall (‘2007F’) and 2008 spring (‘20083° = overwin-
tering population) populations at 10 polymorphic loci. 2007F
populations were collected during September. (B) Clustering
analysis of five overwintering populations.
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Table 2. Statistics on genetic differences between 2007 fall and 2008 spring populations in different localities. Data were set forth

in Fig. 4.
Population' X? df P
Within seasons
2007 fall 11.55 20 0.9308
2008 spring §2.48 48 0.0014
Between seasons
AD1 13.15 11 0.2833
AD2 20.24 10 0.0270
AD3 24.59 11 0.0105
KA 2691 12 0.0080
YC 40.11 10 < 0.0001

"Local populations include three locations of Andong (‘AD1’, ‘AD2’, and ‘AD3’), Kilan (‘KA”), and Youngchun (*YC").
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