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Occurrence of and Damage by the Oriental Fruit Moth,
Grapholita molesta (Busck) (Lepidoptera: Tortricidae)
in Pear Orchards
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Abstract - The occurrence and damage by the oriental fruit moth, Grapholita molesta (Busck)
were investigated on pear trees from 1996 to 2000 in the Naju, Korea. The number of overwintering
larvae in pear trees considerably varied depending on the maturation time of varieties. The density of
overwintering larvae on late cultivars such as Gamcheonbae and Okusankichi was high, but
relatively low on early cultivars. Trunk and main branch of pear trees were main overwintering sites.
In 1997, overwintering larvae began to pupate from middle February, and to emerge from late
March. Male moths were caught in the sex pheromone traps from late March until early October
with four peaks of flight in 1996~2000. In every generation larvae damaged both the shoots and
fruits of pear tree, but the first and second generation larvae tended to damage mainly shoots, while
most of the injured fruits were due to the third and fourth generation larvae. In pear fruits damaged
by fruit moths, most of these were caused by oriental fruit moth larvae and none of pear fruits were
damaged by peach fruit moth or pear fruit moth larvae in 1998~2000.
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Egokevb (Grapholita molesta) 23 AXE] 4 Al AN F2 sjZoz Azxty 9
42 YetE v RE A7, A 5 FEeele] 3} (Machida and Aoyama, 1931). 3 19133 232 A)
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alFes AUz oz AAde Hul, du), 43
9 5% FAelw pzae AAAH 34 A%
2] sp}oltd(Chaudhry, 1956; Yokoyama and Miller,
1988). §2& o o) Az} HA oz &
o7} s, HEAL NFHEE Alsh}E,
W, BeohhE, ohAR, mehi, Wik, o
FUF, ATUF Foloh ole P 7R
e} Aolg molrd iR, whALF, AFUR
Folre Azoltt HaE F w, Azhiw, )
U, BpohtR, mahtR 2 A20 BlE
% 7}l $te} (Chaudhry, 1956; Makaji, 1987).

Fpokeriule] AAA FoAL HA A Hx}
AME T Qe 7)1FA B we) Aolrt Qe o
22 79ele Bgoleuiubg A A I BURL
el F21 e AolM & £ Adxe] 23
ARE WhRe) F2 dEom AFsd 1 A
2ahsh wAlel B Q7o) wol AW elet
(Machida and Aoyama, 1931; Makaji, 1987). X7}
A S et A Spelibte Sl 3o
2 Z25p) dAgter) A2 W FAelx g 7
e F Aoz A TN Y TS
ANEA AAEHA = 2= (Yang et al., 1995).

B o), Ao}, 2@, 93, 3F SR A=
WTHE F2 Bgol FAUNAY Bty
sl o} WAl dgt Qo) wo] BT et A
gellAMe wiret Fgoto] Auidde] wu $2
wehe} dBEoA AuiET Uy Tk (Pyrus
pyrifolia)&} &2] A kvl (Pyrus communis)= A\ ul] 5}
3 Qe ol dk Mokl HpdoMe Bgolit
whs ZH-E Qiekoluidt st (Tortricidae)ol] 48t 2=
K (Cydia pomonella L)) 337} X851 ¢
7] w2l o] siFel Wt AVt FAH oz o)F
o] R 3L Q) o} (Pfeiffer er al., 1991; Howell et al., 1992).

Bl o] 4y A FE Fo
3] Z0]7]) W Rl 37t 5~93]9] ArZEA Abxs} QT
3 glem(Rice et al., 1984; Weakley et al., 1990),
5] fol Az B 27 S0z Foizt Fol

SA7} o127 Aol op) ALEAe] w2t &
= & Zo]E }eldv}(Tanaka and Yabuki, 1978;
Rice et al., 1984). &=l M= X F7}A] oA F49]
WA b S fAdstaal 7|84 e o] &3 A
E29kA 7FsAdell 93t 7] = (Phillips and Proctor,
1970; Pree, 1979)2} A 228 o] 43 ww|wat
A 71eS B3l AANEE ZA EerlEE
o] ZE T ¢lr}(Pfeiffer et al., 1991; Pree er
al.,1994). & A3 Bfolmpibe w2 93t
712A8E 97] A5t UF AY u] el A
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Hglom AZA AEE AP 2E AWz
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Lol N 43S AxahA @ A ez
st ot sl mebt mepiuFo), Fleaa)
ol PAE Sls | 238 WA AzAE Bxs
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AAste] ARG 2AF S 14RE 1wt
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F b 193 9 300k o)z shef 3 3
oz ANsgen] A §35 FAM £33
% 8 UEEz st AV wH 43em
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AAstg. vl7leh ERE of 1Y ztHez w
Astgler] Edel fAHE 3 AF4E 59 2
Aoz Al AZIH A $3hg2 ®AEY
o =S A7 A wASY 2AR 3] =
Atell AHE-E A2 R H2E EYS o83
109742] AAshgle.

Bt Tl kah W AAL R ghAiRE AL
Wb A8 AT Bgoluube] Alxs)l A
9] I3 W FAR= 199840 AAjslAdd. 2AE
AAE el = ‘JrJ A& Arza 2 *—Ji
A gkgrom AL FE52 AL HE #F
u, oJ Ak, el = 3o Tl =AM 5Y "5]’1'_‘,
79 A, a8z —’Ff@Moﬂ 72k AAsideh. 24
U2 FE2W RS 1MbEoe dte UR 50
N Azt Al o ]?SH oJHE ulB oz FA}EY
. g, Bgpoleul-g wiEst g shx) At
Fo A EAF wf el B I 1998 %
B] 200071x] 3¢l Ax zARSIE ZF 83
7|2 o]4¥ sz E 3gHEe FFe ﬁH =4
el /\}_Q.akO Table 13} 2} 2o $25E
MZ&= 495E 1049714 109 71402 7~/\]-6]—
At *u‘*‘urt” o] W A e 5YRE] 947}
2l of 1Y zHH s f3o I&E e FAS
ARzl AP 2H(RE 25°C; AdEx 60~
10%)ANA WA AR&sE 3 $-348F AJ2e R

o}

ZE

=34 & F57TY viuF FHY X
el A HEF Fgotebe] =& 5
5 XA ZIH(Table 2), F5o] @2 Ho|7} &
Eﬂﬁ}‘fl‘:} 8717} 74k w2 414~(Shinsui) FF
Agdlle F2F EAAMTE vt BAE
a8y AT 2 FRUSE F 3 555
A2 ket e, 2AH 5 M MY R
7+ (Okusankichi)ol| A 53} 7HAl47} 7}
B3IT. Bgolerphe 7o) 24°C ofstel
o7} 13 A7 Axr) IH §2L8 Y3 A4
R} olEeb] A Aow WA Ao
(Makaji, 1987). @J3o] 2z xodql HEat 2ax=
I SUARE UF Fhe 5] NS
n} L]—&;(]O:lo]]}ql—_—_ o]il:]— =N E ] 1:]— 7(]-‘_"4'
Soe Gga) el Aes T B ot
%29 08 Axel oot YB Felrbe AE
22}zl e} (Yamaguchi and Ohtake, 1986;
Makaji, 1987). 32 =4 42 71l e A
A 74 el I BelA X E Aw YFde
710l dRbH oAk, 1 vlef] 4ol WAl EX]
T Eeolut Ahx, A Ay Bl I3 dF53)
= 7lew djx )t} (Machida and Aoyama, 1931;
Phillips and Proctor, 1970).
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Table 1. Sex pheromone compositions used in monitoring of several fruit moths in pear orchards in Naju, Korea

Loading (mg)/

Species Sex pheromone components Ratio rubber septum Source

Grapholita molesta (Z)-8-dodecenyl acetate 95
(E)-8-dodecenyl acetate 5 1 Boo et al., 1995
(Z)-8-dodecenol 1

Dichocrocis punctiferalis (E)-10-hexadecenal 75 1 ”
(Z)-10-hexadecenal 25

Carposina sasakii (Z)-7-eicosen-11-one 100 2 ”

Table 2. Number of overwintering Grapholiha molesta larvae on different parts of pear cultivars in Naju, Jan., 1996

No. larvae/tree site

Cultivar Harvest time
Trunk Main branch Sub-main branch Side branch Total*

Shinsui 15 Aug. 0.6+0.9 0.0+00 0.0+£0.0 00400 0.6+09c
Kosui 25 Aug. 14+1.1 0.4+05 0.0+00 00£00 1.84+1.6bc
Whangkeumbae 15 Sep. 48+1.6 1.2+13 02+04 0.0+0.0 6.2+3.1bc
Niitaka 1 Oct. 56+30 1.6+1.1 06+09 02+04 80+52b
Gamcheonbae 10 Oct. 13.6+3.7 34+£23 12+13 0.6+09 18.8+7.8a
Okusankichi 30 Oct. 158+2.2 48+3.1 14+1.1 04+£09 224+6.7a

* Same letters within the columns are not significantly different by (p=0.05, Duncan’s multiple range test)
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Zol} EEoIAE H7] Rl BgohtTols U
Fohe fat R Ashigag Hend 2
o BEANE 2AEH FAFUHE TAFAA

e Aoz HIHo ¢l (Phillips and Proctor,
1969; Makaji, 1987). o] ¢} 7o) $£5A|7|7} =2 ¥

oW

A WE FE37F B AL 89U A e
E opxg o] AFe oA Adhel ®l3te] Abzk
S7b g3 o] Al7lele F2 45T FAldl A7
2 AaAe] 7] wjF o]} (Yokoyama and Miller,
1988; Weakley et al., 1990). =3 S FEo
2 2T A120e] A B ohiel 432 A
re BN 4 oE o 1F7 o Avlele
B T I E AN P
T fE7 22 ez ADdAA(Pree et al.,
1994).

g, 4 29 4% /K35 BN 2
ool o= f29) AR ke 35
LR EEEI P ENEENIEE VP
A 9% FU §348 NES 5% ol Uk
(Fig. 1). °]81g gL E F5M Fd3lsle
o, Bpchtiold oz ARAlE AL
Soge] Al & FFlA YFHE 347
1wk olahz Hew 75% oS w4 fEel F
¥} FA] oA 4 %3k Phillips¢} Proctor (1970)
o Askeh ARG olsh o] 2z FAA
4353 Y= F347F B Ae Ame) A
+ ANLEE AR w2 Ve AT vk
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Fig. 1. Mean frequency of overwintering sites of Grapholita
molesta larvae on pear trees in Naju, Jan., 1996 (TK: trunk, MB:
main branch, SMB: sub-main branch, SB: side branch). Same
letters on bars are not significantly different (p=0.05, Duncan’s
multiple range test).
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A= s FE EFol YAE 4F H5E5Y
2}olol] W3 AR AA AR F7), 45429 %
A =3} zre 2a)A kA v 588 ZdA]F)
B 84 4 g Aol F T Age @
Az Z7ta} FA| A FHR o w AAZE T
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Fig. 2. Mean temperatures from January to April in pear
orchard, Naju, 1996~2000 (E: early, M: middle L: late).

20

100 —@— Pupation
’\3‘ —O— Emergence
<
Q 80
-
(3]
t =
2 60
=
K
g 40
-
Q
Q
<

34561234561 23456123414
Feb. Mar. Apr. May

Fig. 3. Accumulative rate of pupation and emergence of over-
wintering G. molesta larvae in pear orchards, Naju, 1997.
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94 FEolgdent, 199733 199830 3Y Flso]
slew 199933 20003l = 44 Aeolict. 4%
F52 50% $-HA7| = AfelE Bef 1996136l 5

AAeolgl o), 199797} 1998l 49 F4o|
orf 1999493} 2000400 49 3ol it 22
T 37 4EHE A7)E 1997495 199840
59 FEolslen vmA sele 549 skeelsld
(Fig. 4).

Tanaka$} Yabuki (1978)¢] whaw UdxXor Y%
T3 A7 e 349 Frled e A
AE Hel 8~9°Cal AP M 49 F<=, 6~7°C1l
A gL 49 34, T8 3 3~4°Cel A FL 59 Ae
of 27k 50% 2|7l ==geln s o)A
£ 1996 2E] 20003744 Z+7+ 50,7.1,74, 7.6,
6.3°Colgi®l v 299 3d H@r|es} 1 89
50% +-2A1718 wims) Bw $e]o] zAb Azl
WA= 2 AT (Figs. 2,4). o] 9F Zo] wj I}
SN s SFokehy §532 349 7]
2ol w2} 34 3te~d4d Foll 31317 A 2bsla
o Z2Ev 45 713 o Har)o] nAAH e
2 99k 1996138 Aol dubH oz 434 2
4 F3he, 3 39 ske~4Y e Azt
49 Foheol 3} A7) = Aow gy
2o meb YR g wf AdelA dgAd
AE AT FAAEE 7~1099] & 7|7He FHels)
¢ (Chaudhry, 1956; Rice ef al., 1984) 49 3l$~54
7ol AAds Zlo] wigAg 7o)t

HEA G w FdeAel FA AezE =ElE
o]-gste] 7 AFe WALGE 5ol AA =4}
T A J7r A4 B s Aor FAFYG 1
A AF2 39 3teRE 549 3ol AA wAs)
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Fig. 4. Accumulative rates of emergence of overwintering G.
molesta larvae in pear orchards, Naju, 1996~2000.
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FHAZL G i 3EFAAM f3el o3
I E AR AT AR w2 Az} A
vshe} HEge A o FAE e oo (Fig.
6). Azt A FAd = FHzx =AM 59 27
FE ZE FFNA AU A% S8 7Y 7
deoll §43] F7tstrt 487)el E3hEE S
2ol vk, AA I e 7)o FAA F713)
et &, A7 I8 g HES 5ol w9zt
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Fig. 5. Yearly pattern in the number of G. molesta male moths
trapped on sex pheromone traps in pear orchards, Naju, 1996~
2000.
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g 749 HAA Fs o] o2 FF B B
W il = 587] Fa) Axgo] o FFe ¥
& weokont mlal Hge AAH oz Uty 18
B L L
W 2ol Wl S87)o FAS) Zrksred 2A}
FF FdA 7 w3t

Bgoperphe 7134 E] B B ohet 7
o 257k cherels] wEel Sls) P s %
Aot Ak 2o A o2 279 7%
Algo] ZAete AS AS 27 A 1,24

N CETEECRECE L
Fobrt A% F7lo) A 3,449 HFel A
) 59 AAFE o5t HAld I E F=
Aoz oA ¢Jv}H(Phillips and Proctor, 1970;
Makaji, 1987). T2} U793} o] wj}-g A
W oz Auskn glE ANt 3 F9lel
e 7)F2 B A7) gt 1,24 R T
o Mzt 4 BAL EEE ez Ao,
2, 452719 o2 FAL 279 el A1
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Fig. 6. Injury rates of shoots(A) and fruits(B) damaged by G.
molesta larvae, surveyed on the three pear cultivars at different
dates, Naju, 1998. Same letters on bars are not significantly
different (p=0.05, Duncan’s multiple range test).
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W) e BAnde 1xg 4EsE Aew
e} 5o} (Yokoyama and Miller, 1988; Pree et al.,
1994).

BE E3A A I ] I 24
F743) Z7ktded, oL A% 377 =Hd
Z AKo] RE ARF 3 FAlo] A& wf
FAz )7t F71sr] Wl Aoz w4l
w3 A 7)o Yehe 3,449 AAFE oA
el B3] AT} Z71E B9 ohE {39
FAe x=&FHE 7)zte] A7] @ Fell(Yokoyama
and Miller, 1988) $=&A17|7} 714 =& F3hillol|A]
A Frt g2 ez ARFY. 2 34
717} S Rel =& ogakie] Al IEE A
Hoz Hged, oA o FFo vl& 3|7t
gusz B30 A7) W Aoz FAN. T
4, 2ol ble 2AE 297 e A o
Be g FAL e AR Hste] 7}
Aol st BAE AL AAE A
s F= Aoz od=lx v (Yamaguchi and
Ohtake, 1986; Makaji, 1987). §-2-& 2 74l x|
U 227} Aol B Telm fAle] A&l o
gt A ;o] A9} HEEHE REo= AY ¥
I Eoi7pr] wEe $&7ld sAAAE FAE
A$ FAGME B I e P oz Hd
o]9} zro] wju}F-E At oz Aujdhe A FelA
Beoleiiube (AT RE] Az AL JlEis}
o, iy A 27)dE Az 2 A5 F
7= A It g2 Her AR 55
of=itylell 93k wivhR Alxe] I AAH =
dollA 29 Fe3A] gow FAF 497 o
Aol T W ofF FAL 59 Al AA
e A3 2tg e st AAR7] Wil Z EA
7 97 @ik 2 79 ool ek 34
yele 3AE A s AR a5
Wed 43 YA FAL ohilE AEs
F30] U o= Bolle AE BAselor ¥
Aoz A7

HrAgel AR Sag we W
o Ae] o] Bipolept 3ol ST Ao
2 2AFS)%ieh(Table 3). Jpolagibaol ols) =9
g 2e SAe P 5 AEE e 3
S IECRIEPWRRIIERE NI S
Ale A AR gttt vSe] A AH=zE
EWL o]&3te] AR A A AxdAME =
Sopeipate] HF felpe WAz 265924
A A3kl on, Bgolgihile 3.1ntelrt #<
oot 23y 2AFE AR 39 Fet 5ol

Nl
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Table 3. Number of pear fruits damaged by different fruit moths
in pear orchards, Naju, 1998~2000

Year Grapholita  Dichocrocis Carposina Ectomyelois
molesta punctiferalis  sasakii  pyrivorella
1998 793 24 0 0
1999 547 19 0 0
2000 536 10 0 0
Mean* 6253£1453a 17.7x7.1b 00X+00b 0.0+00b
Rate (%) 972 2.8 00 00

* Same letters within the columns are not significantly different by (p =
0.05, Duncan’s multiple range test)

Table 4. Mean number of male adults of three moth species
captured on their sex pheromone trap in pear orchards, Naju,
1998~2000

No. male moths/pheromone trap

Year Grapholita Dichocrocis Carposina
molesta punctiferalis sasakii
1998 372.7£145.1a 23+1.5b 0.0x£0.0b
1999 260.3£69.6a 40x2.6b 0.0+0.0b
2000 164.7+£34.5a 3.0+2.0b 0.0x£0.0b
Mean* 265.9+60.1a 3.1£0.5b 0.0+£0.0b
Rate (%) 98.8 12 0.0

* Same letters within the columns are not significantly different by (p =
0.05, Duncan’s multiple range test)

el AEE A FASA gt @ A I3
=g 2 "ed st} (Table 4).

Ohtake (1979)el] 9Jshe Wi, Ak}, B4ro} 5of o
Q FplA A S Jhsks AR E &
Folerhl, Bgod Ay, Bgobdvi, wiwt
B Folvd e FRsE Al A el mE) dAy
3 A=rF dEqa Rasgd & S = 53
Zo] Az W FF7) o] W A H Alste} o
AME A sFe] Fgopbel A=
Hhd, 7] &e] 2 B At AGelMe Bl
Evpte] AT gl =3 T Fpohdyt
Wz ghbRell A DAl o] WA vl A=
ackA] A=A okow wiEuhike] 75 19603
olAell= wivhFel Aol wekert I o] Fdle
29 EAHA gevtn Basidled. ol A
g2 B 2APE AAE F 29 ) 5=l A
Y A A ARG Ao aheb v
A gel w) el AAvhge] WAle &
ol FAloz o] FeiAof 3y ol %
2l yetell A g SRk Al 2| el o A4
whe] A oAl s e AUE 2Pt AL
o] Foixol & Aoz Hkdw,.

oy 4 Lo
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