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Fig 1. Different types of traps for capture Grapholita molesta male moths with sex pheromone. I:
Standard trap, 1I: C-DAIS trap, I1I: 3-layer-PET-bottle trap, IV: CFB composed bag trap
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Table 1.Percentage of male Grapholita molesta, Cydia notanthes, and Cryptophlebia ombrodelta

moths captured in wing sticky traps baited with different lures in peach orchards at Sinshe

Township, Taichung County, Taiwan, from April 1* to May 20", 1999

% of total males captured

Lures” Grapholita molesta Cydia notanthes Cryptophlebia ombrodelta
A 35.6+ 7.6a 19.2+12.6b 20.9+12.4b
B 32.3+£10.2a 20.2+ 6.7b 16.8+13.5b
C 0.8+ 0.8b 58.2+11.0a Oc
OFM 31.3+ 4.3a 2.5+ 4.2¢ 45.7+27.6a
CcO 0.1+ 0.2b Oc Oc
Blank Ob Oc Oc

Y Mean + S.D. derived from 4 experiments. Means in the same column followed by the same letters
were not significantly different at 5 % level by Duncan's multiple range test.

 The formulation lures of A, B, and C were Z8-12 : Ac/E8-12 : Ac/Z8-12 : OH = 96/4/10, 94/6/10,
and 100/ 0/ 100, 1 mg in red septa, respectively. Lures of OFM and CO were bought from abroad
for capturing male Grapholita molesta and Cryptophlebia ombrodelta moth, respectively.
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Fig 2. Total number of male Grapholita molesta, Cydia notanthes, and Cryptophlebia ombrodelta

moths captured in wing sticky trap baited with different lures in peach orchards at Sinshe

Township, Taichung County, Taiwan, from April 1* to May 20", 1999. The formulation of
lure A, B, and C were Z8-12 : Ac/ES-12 : Ac/ Z8-12:0H = 96/4/10, 94/6/10, and 100/0/100,
respectively. Lures of OFM and CO were bought from IPO, Nertherland and AgriSense,

Califonia, USA for capturing male G. molesta and C. ombrodelta, respectively.



PRHT /LB R B V% ST R e AT T AR 59

600 r

-“3 O Grapholita molesta 487
5
£ 500 F 432 —
S B Cryptophlebia ombrodelta
2 400
3
S
«w 300 F
o
2 200
g 91
g 100 44 57 0 51
RN | .
Standard trap C-DAIS trap  3-layer-PET-bottle Wing sticky trap
trap
Type of traps

B = ~ 1993 £ 9 H 17 HE 10 F 22 HAE A BIPk 1 RE - A F 8 G 28 a8 B0k O & ko

A #6 S5 i 5 A B (n=4) -

Fig 3. Total numbers of male Grapholita molesta and Cryptophlebia ombrodelta moths captured in

various traps baited with G. molesta lure in peach orchards at Jhoulan Township, Miaoli
County, Taiwan, from September 17" to October 22™, 1993.

Hh R il 2 s 2 BRI L R 2 B A
AR - BEF L FaBERS 182 K
11.4 Sk > 73 BIE T S8 8 5.9 & 9.2%
(£ o =@ AFEFHF S - 165
i 2 BE O i B A E i ke 2 b g A
92.6% ~ NIg{# 7.4% s fEP k= Fmb s
W75 7 2 MR T /O dedh B REL A A 5 5 0 32) 73 A
Mgz EEERRA - mAEd G R
PR 5 2 M O i s RE A 5 B 0 T )
AR TR Z T o
FEh ¥ B2 A2 AU AH & X575 ah s B — g
N RIS fa A SRR AT O @ Z S UR L
BN = o [ 20024 11 H6 HE 12 A 13
H ~2002 4 12 H 27 HE 2003 £ 1 H 17
H~ k20034 1 H22 HE2 H 20 HiEfT
= REAER o A SRR AR {EIR P TE M LS A
& Ui da s B = g B RS A A kAT
L ks I By B 1101 B2 13.0 ~ 16.4
B 133 ~ Jx 17.1 B 12.1 £ » & t-test /3 Mrhs

RBUR LA F B AR R AH & A s as B =
et S R S s BT BT Ok Z 5 Tl S0CR
WK -

HT DA_E i RS AE i 8 S SR A &
i s s AT VR RS B U bk o s i » 55
a B S BT O s E B IR SR 2T
e SERAS TR RH & X3 s B = fg S UE s
FLEP e 71 REAHl SE REL I ARE #6220 - — Gt
B RELIA AR 4 262 0 A W R 78 i s o 25 8 7P 15
R fs 2.5 81 1.5~ 3.0 B 0.8 ~ Jz 0.1 B
0.1 E(F=)o

MATESRAERTNESEERRRE
ZEEIEH

1994 HF 1) F P B i 5 B BBk 9L B A
Lk SRR 3 A TS T A& Y - Bkar0
afit 4-7 FHE o HIEEFRE R 4.5-84.4
insects /trap/week > 2 6 H 15 H3E 5% 84.4
insects /trap/week ° 2007 - X F| B



60 faPiRgEa gt $£s51e 5128 2009

K AR R AE IR kAT O s~ REIAAR $6 ZE 8 2 Gl AR

Table 2. Trapping efficiency of various traps baited with sex pheromone lure of Grapholita molesta
on male G. molesta and Cryptophlebia ombrodelta moths in peach orchards at Jhoulan
Township, Miaoli County, Taiwan, from September 17" to October 22™, 1993

Grapholita molesta Cryptophlebia ombrodelta
Trap types Mean no. % of total males Mean no. % of total males
insect/week captured V insect/week captured V
I: Standard trap 18.2+ 1.5 9.24+2.8¢c 8.84+6.9 36.2+26.5
II: C-DAIS trap 114+ 2.3 5.9+2.5¢ 7.2+6.1 22.8+16.1
III: 3-layer-PET-bottle trap 86.4+33.5 39.1+6.3b 2.0+2.1 8.6x11.2
Wing sticky trap 97.4+27.0 45.9+2.3a 10.2+£9.5 32.4£17.1ns.

" Mean + S.D. derived from 4 trials. Data were transformed to sin"\/X prior to analysis, and means
in the same column followed by the same letters were not significantly different at 5 % level by
Duncan's multiple range test.

=~ WA A R M AE A IR kAT O~ REBAAR $ B 2 A A AR
Table 3. Trapping efficiency of two traps baited with sex pheromone lure of Grapholita molesta on
male G. molesta and Cryptophlebia ombrodelta moths in peach orchards at Caotun
Township, Nantou County (1* test) and Sinshe Township, Taichung County, (2™ and 3™ test)

Taiwan
Mean number of males captured ”
Trap type
G. molesta C. ombrodelta

I sttest Nov. 6", 2002 to Feb. 20", 2003
II: 3-layer-PET-bottle trap 13.0+14.1 1.543.1
IV: CFB composed bag trap 11.1£16.1 n.s. 2.5+£2.8

2 nd test Dec.27™, 2002 to Jan.17" 2003
II: 3-layer-PET-bottle trap 13.3+ 8.9 0.8+1.2
IV: CFB composed bag trap 16.4+20.3 n.s. 3.0+3.1

3rdtest Jan.22"to Feb.20™ 2003

II: 3-layer-PET-bottle trap 12.1£10.0 0.1+£0.3
IV: CFB composed bag trap 17.1£11.1 n.s. 0.1+0.3

" Each test had 10 replicates. Data of trap number were analyzed, and n.s. means no significantly
difference at 5 % level by t-test.
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Fig 4. Occurrence of oriental fruit moth, Grapholita molesta, surveyed with 3-layer-PET-bottle trap

baited with an OFM sex pheromone lure in peach orchard at Jhoulan Township, Miaoli
County, Taiwan from April 18" to July 27", 1994.
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Fig 5. The Oriental fruit moth, Grapholita molesta, attracted with sex pheromone traps (A) and
infestation rates of peach shoots by Grapholita molesta in the peach orchard (B) treated with
Z8-12 : Ac at the rate of 53.28 g/ha and in the traditional control orchard in 1999.
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Fig 6. Catches of Cryptophlebia ombrodelta with sex pheromone traps in the peach orchard treated
with Z8-12 : Ac at the rate of 53.28 g/ha and in the traditional control orchard in 1999.
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ABSTRACT

Hung, C. C.*, Wang, W. L., Wu, C. Y., and Lin, S. H. 2009. Sex pheromone trapping
system for the oriental fruit moth, Grapholita molesta, and control with mating
disruption in peach orchards in Taiwan. Plant Prot. Bull. 51(1, 2): 53-68. (Biopesticides
Division, Taiwan Agricultural Chemicals and Toxic Substances Research Institute, Council
of Agriculture, Wufeng, Taichung 41358, Taiwan (ROC))

Researches on sex pheromone trapping systems, including lure formula and trap types,
for the oriental fruit moth, Grapholita molesta (Busck), were conducted from 1993 to 2003
at peach orchards in Central Taiwan. The lure attractiveness using different blends of Z8-12:
Ac/E8-12:Ac/Z8-12:0H, 96/4/10 (A), 94/6/10 (B), 100/0/100 (C), and OFM and CO to male
G. molesta were conducted in peach orchards at Sinshe Township, Taichung County,
Taiwan, from April 1* to May 20 ", 1999. The results showed that the attractiveness of lures
A and B, showed no difference from lure OFM, which was were more attractive to male G.
molesta than other lures. The catch percentage for lures A, B, and OFM for male G. molesta
were 35.6, 32.3, and 31.3%, respectively. During the trapping trials, three species of
Tortricidae were caught with pheromone traps in peach orchards. Among them, the number
of G. molesta caught was greater than that of Cydia notanthes Meyrick, and Cryptophlebia
ombrodelta. The trapping efficiency of four traps, including standard trap, C-DAIS trap, 3-
layer-PET-bottle trap, and wing sticky trap, baited with OFM lure on G. molesta were
compared in peach orchards at Jhoulan Township, Miaoli County, Taiwan, from September
17 " to October 22 ™, 1993. The results showed that the percentage of male G. molesta caught
in the 3-layer-PET-bottle trap and wing sticky trap were 39.1 and 45.9%, higher than the
standard trap (5.9%) and C-DIAS trap (9.2%). The efficiency of CFB composed bag trap in
capturing male G. molesta was compared with the 3-layer-PET-bottle trap from 2002 to
2003 in peach orchards in Caotun Township, Nantou County and Sinshe Township,
Taichung County, Taiwan. These two trap types were not different based on the data from
three tests. The oriental fruit moth, G. molesta, commonly occurs in peaches, Japanese
apricots, plums, pears and apple orchards in Central Taiwan, as surveyed using sex
pheromones in 1994 and 2007. Orchard treatment with Z8-12 : Ac at the 53.28 g/ha rate can

inhibit the sex pheromone attractiveness of G. molesta and C. ombrodelta.

(Key words: Oriental fruit moth (Grapholita molesta (Busck)), sex pheromone, traps, moni-

toring, mating disruption)
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