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Comparative Analysis to Damage Reduction of Host Plant by Applying a
Mating Disruptor of the Oriental Fruit Moth, Grapholita molesta in Two
Different Cultivation Environments of Apple Orchard

Sungchae Jung1 and Yonggyun Kim*

Department of Bioresource Sciences, Andong National University, Andong 760-749
'Green Agro Tech, Inc. Kyungsan 712-240

ABSTRACT : This study demonstrates a variability in efficacy of mating disruption against the oriental
fruit moth, Grapholita molesta, populations infesting apples cultivated in differential environmental
conditions. Throughout the growing seasons, trap catches of G. molesta male moths and damaged leaf
and fruit were examined to evaluate the efficacy of a commercialized mating disruptor. Treatment of
the mating disruptor significantly reduced the trap catches of male moth in treated plot, compared to
those of the untreated plot. This reduced trap catches were significantly correlated with leaf and fruit
damage. Moreover, the highest host damage occurred in June just after the highest overwintering adult
peaks in both plots. The treatment of mating disruptors in Chungsong effectively disrupted the overwintering
population in April and May, resulting in no noticeable host damage during the following growing seasons.
However, there was a marked difference in host damage between two plots, especially in late seasons.
Variation in the efficacy of mating disruption technology in terms of host damage appeared to be related
with nearby pheromone-untreated orchards, which may result in the immigration of gravid females.

KEY WORDS : Apple, Grapholita molesta, Mating disruption, Monitoring, Sex pheromone
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Fig. 1. Field maps of apple farms used for evaluating the efficacy of a commercialized mating disruptor (Isomate Rosso OFM, CBC,
Japan) of Grapholita molesta in Chungsong (A) and Youngju (B). A dispenser containing 264.3 mg of G. molesta sex pheromone
was hung on each apple tree in the treated farm (black-colored), compared to the untreated farm (dotted). Circles indicate places of
sex pheromone traps. Arrows indicate major wind directions to the test fields.

4 Z27F ZAEle] 911, e MOt o] =]l st
= F$EART dFY wE 49 20¢ A0l o1FF
AL B F 2L 6o XIHE AFA imid-
acloprid 13], 24| flufenoxuron®} ethofenprox”} 5-7¢
7|17toll 3-43] AZEQch

S80teLE olEe 2LEE

>

J

FoteeLpalr o2k detESH(THoLI2H], Model
No. 50106, 74}, F=hHo 2 AMg3Iom, of7]o] Haol
Zuabe) a2 4Bl 78-12:Ac, B8-12:Ac, Z8-12:
OHE Z}7h 885 : 57 : 1.0% 2 Xo3F 2ol AAjslaick
Z+ AR Hof| A nite] Wk aefste] 9eo9] 574 A
ol EAE 49 139 Axjste 10 214707 ZUEH
sick

5

wojmety Mzl U8 % si =4

A}-251E Isomate® ROSSO OFM (CBC, Tokyo, Japan)
AAERAE 77| B F Ege] ARRIR 7pe] 1
Fe|= HobA T Aol 1704 Hasiick 24 RE

o FlREAES) 78-12:Ac, E8-12:Ac, Z8-12:0H©) z}z}
88.5 : 5.7 : 1.0% 8| AA| 2643 mg Soj9lom,
7|6t B4 AdEo] 4.8% EFE 0] Qlch 1 ha XA o
oF 6007H(2F 160 g HEE )7t AX =)

g o] Aolgt F A Aol welwdAl7 4
A AdE 3A17] olFgl 49 1380l A=k
wujR A A2 & 15Y HFoR ¥ 2T 54
qREYoz 7 zekel U sk A7t avt
Hie 2APIE 54 4291 74 U E o] 83|9r) 5t
wu A H7 mukg A @ Ax R B8]
Al Ay 2ANA 574 AED - 1, BA - 2, Ao
oAl 2+ 5 2FA 2|51 ZF AR o 207 T4
Z) (HE - 1078, o7 107)E Aldste] & 50070&
ZAbst et

EAEN
ZA}Y ARE7F 10058891 A9 arcsineC 2 A% &
ANOVA E-A381gc] SAS =2 1ZH(SAS Institute, 1988)
9} PROC GLM-E ©}-&35}¢] one-way ANOVAE AA|3}
Gow, ATHEHS PROC CORRE o] &34t



54 Korean J. Appl. Entomol. 47(1), March 2008
< — oA Hoh A der) gokth an|andAzt Azl

A% Hee) 49 27) ) 4% BAE SO ML

DO|DEE] X2 & BL0kaLiE NE Ur BE L 3R A wa3e HelgelA oF 25 A e

HpoLpe] HZMALL GF9) A BHYTA
49 299, 42 59 13Y 7|2 =9 KFigs. 24, 3A).
oF 27¢) WAAY) Hol Berk HBAIZIE oF 89
N 97 Tgol w3tk o)F Ao FAYTE B
W, 69 F 79 sk 8UTOUR 47 4F WaS
Z1BYk o] A9 YEHA olF 69 B 7Y X,
74 Sh 99 B9 S 4% WAE Byt BAT
oA A BUERE S20] SRR GF TR
266ute], g ZoA 145mtE|2 g5 o] HE X

( A) 60 [ —
o —@- Treated
50 I . O - Untreated

g 40

-2

gz 30 |

s

]

2

|3

Q

* O

ofCeeo
o]

T T T T T T 7T T T LRSI N S N T T T T
A G G R A A SR

R
Season (Month/date)

(B) 10
-@  Leaf (Treated)
O Fruit (Treated)
8 "—v— Leaf (Untreated) Y‘
A Fruit (Untreated) i

F7e) A FAUFIA 57 43528 e v
HzFoME 4709 45 938 B, 27] 270 A%
Tz BAAE B, 79 & B2 dehtA) g
v 37] 9] wjat esle HeTolA 1257
A AT F A q BRoA 319 fRldER
2499 molaeEaE FAjTel vl SoE A
ol HUthiL FAEUTTable 1). 7 <1 oA &3}
Zaeld F N7t welnd NS vl FAHO
2 Zpol7} Q= Ao g YeldA|ul Jung et al. (2006)0]
A w2z 7] wolngdEaRE st

Damage (%)

T
R R R O R A R R
Season (Month/date)

AL S S B R S S

Fig. 2. Application of a commercialized mating disruptor (Isomate Rosso OFM, CBC, Japan) on population of Grapholita molesta
in an apple orchard of Chungsong. (A) Effect on mating disruption measured by male trap catches (‘Treated’) compared to those
of no mating disruptor application (“Untreated”). Five pheromone traps were installed in each of both 1 ha plots. (B) Leaf and fruit
damages caused by OFM larvae in each of treated and untreated plots.
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Fig. 3. Application of a commercial mating disruptor (Isomate Rosso OFM, CBC, Japan) on population of oriental fruit moth (‘OFM”),
Grapholita molesta, in an apple orchard of Youngju. (A) Effect on mating disruption measured by male trap catches (‘Treated’)
compared to those of no mating disruptor application (‘Untreated’). Five pheromone traps were installed in each of both 1 ha plots.
(B) Leaf and fruit damage caused by OFM larvae in each of treated and untreated plots.



Jung and Kim: Mating disruption of G. molesta 55

Table 1. ANOVAs of mating disruption effect (=decrease of male catches) on Grapholita molesta in two different apple orchards
(‘Farm’) treated with a commercialized mating disruptor (‘MD’) (Isomate Rosso OFM, CBC, Japan)

Source df SS MS F P
Farm 1 131.12 131.12 1.55 0.2160
MD 1 366.68 366.68 433 0.0398
Farm*MD 1 17.12 17.12 0.20 0.6538
Error 104 8800.00 84.62
Total 107 9314.92

Table 2. Correlation coefficients (r) between male populations detected by pheromone trap (male catches) and host plant damage caused

by Grapholita molesta

Comparison P
Male catches vs Leaf damage 0.4451 <0.0001
Male catches vs Fruit damage 0.1660 0.0860
Leaf damage vs Fruit damage 0.6098 <0.0001
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