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Identification of the Sex Pheromone Secreted by Females of Grapholita inopinata HEINRICH (Lepidop-
tera: Tortricidae). Michinori Tanaka,* Kiyofumi Abe,** Tetsu Ando" and Le Van Vang! (Research Divi-
sion, Yokohama Plant Protection Station, 1-16-10 Shin-yamashita, Naka-ku, Yokohama 231-0801,
Japan. Y Graduate School of Bio-Applications and Systems Engineering, Tokyo University of Agricul-
ture and Technology). Res. Bull. Pl. Prot. Japan 43: 17-22 (2007).

Abstract: The sex pheromone of Grapholita inopinata HEINRICH (Lepidoptera: Tortricidae) taken from
fruits of Malus toringo in Nagano Prefecture, Japan, was studied for gas chromatography (GC) using an
electroantennographic (EAG) detector (GC-EAD) and a GC-mass spectrometer (GC-MS). As a result of
the analyses, (Z)-8-dodecenyl acetate (Z8-12:0Ac), (E)-8-dodecenyl acetate (E8-12:0Ac), dodecenyl acetate
(12:0Ac) and dodecan-1-ol (12:0H) in a ratio about 4:1:4:4, were identified from the pheromone gland
extract of female moths. From the results of field tests using lures impregnated with synthetic ace-
tates (Z8-12:0Ac, E8-12:0Ac and 12:0Ac) identified from the females and lures of Pherocon® OFM (com-
mercial synthetic pheromone for monitoring of Grapholita molesta are supplied by TRECE, Inc.),

Pherocon® OFM were extremely effective in attracting males.
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Fig. 1. Analyses of the sex pheromone components of Grapholita inopinata by GC-EAD.

E-12:Ald =— Rt (man)

== Rt (min}

(A) GC-EAD of the

pheromone extract (I FE) conducted with a flame ionization detector (FID) and an electroantennographic
detector (EAD). (B) GC-EAD of synthetic standards (Z8-12:0Ac, Z8-12:0H, Z8-12:Ald and E8-12:0Ac, 1 ng
each). (C) GC-EAD of synthetic standards (12:0Ac, 12:0H and 12:Ald, 1 ng each).
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Fig. 2. Analyses of the sex pheromone components of G. inopinata by GC-MS. (A) GC-MS analysis of the extract
(21 FE); total ion chromatogram (TIC) and mass spectra of Z8-12:0Ac in the pheromone extract (21 FE). (B)
GC-MS analysis of synthetic standards (12:0Ac, E8-12:0Ac, and Z8-12:0Ac). (C) Mass chromatograms
monitoring the diagnostic ions at m/z 67, 69, 82, 83, 96 and 97 for 12:0Ac, 12:0H, E8-12:0Ac, E8-12:0H (not

detected), Z8-12:0Ac, and Z8-12:0H (not detected).
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Table 1. Field attraction of Grapholita inopinata males by lures impregnated with synthetic acetates (Z8-12:0Ac,
E8-12:0Ac, and 12:0Ac) identified from the females and lures of Pherocon® OFM in Ina-city, Nagano Pref.
from Jul. 21 to Sep. 15 in 2005.
Captured males of
Period of Lure Lure components (mg/rubber septum) G. inopinata/trap
pheromone trap No. Points?
survey
78-12:0Ac E8-12.0Ac 12:0Ac Z8-12:0H A B C D E Total
I v 0.094 0.006 0 0.01 0 3 1 0 0 4
(From July 22 to 2 1.00 0 0 0 0 0 0 0 O 0
August 9 in 2005) 3 1.00 0.10 0 0 0 0 0 0 O 0
4 1.00 0.05 0 0 0 2 1 0 0 3
5 1.00 0.01 0 0 0 0 0 0 O 0
6 1.00 0.05 0. 0 0 0 0 0 O 0
Cont. 0 0 0 0 0 0 0 0 O 0
11 1 0.094 0.006 0 0.01 2 0 2 0 2 6
(From August 9 to 2 1.00 0 0 0 0o 0 0 0 O 0
August 23 in 2005) 3 1.00 0.10 0 0 1 0 0 0 O 1
4 1.00 0.05 0 0 0 0 1 0 O 1
5 1.00 0.01 0 0 0 0 0 0 O 0
6 1.00 0.05 0. 0 0 0 0 0 O 0
Cont. 0 0 0 0 0 0 0 0 O 0
111 1 0.094 0.006 0 0.01 1 0 1 0 O 2
(From August 23 2 1.00 0 0 0 0 0 0 0 O 0
to September 15in 3 1.00 0.10 0 0 0O 0 0 0 O 0
2005) 4 1.00 0.05 0 0 0 0 0 0 O 0
5 1.00 0.01 0 0 0 0 0 0 O 0
6 1.00 0.05 0. 0 0 0 0 0 O 0
Cont. 0 0 0 0 0 0 0 0 O 0
Other
Olethreutinae
1 0.094 0.006 0 0.01 3 3 4 0 2 129 7
2 1.00 0 0 0 0O 0 0 0 O 0 4
3 1.00 0.10 0 0 1 0 0 0 O 1 41
Total 4 1.00 0.05 0 0 0 2 2 0 0 4 11
5 1.00 0.01 0 0 0O 0 0 0 O 0 1
6 1.00 0.05 0. 0 0O 0 0 0 O 0 5
Cont. 0 0 0 0 0 0 0 0 O 0 0

septum in a ratio of 85.5:5.5:9.

o

Points of survey: A: Hashimoto Lodge, Todai (Garden).

Lure No. 1 is Pherocon® OFM (TRECE, Inc.) impregnated with 0.11 mg of Z8-12:0Ac, E8-12:0Ac and Z8-12:0H in a

B: North of Todai River (Forest). C: West of Ogro River

(Forest). D: East of Ogro River (Forest). E: Mt. Nyugasa (Pasture).

& o@®

and Pammene nemorosa—14 males.
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The Value is significantly different at P<0.05 by Turkey's test.
Number of captured males of other Olethreutinae spp. were Grapholita dimorpha—>50 males, G. tenebrosana—>5 males

Table 2. Results of pheromone trap survey to
evaluate ) effective attracting area of
Pherocon® OFM on G. inopinata (August
23-September 15 in 2005).

) Captured males/trap by the distance from
Points of M. toringo tree infested with G. inopinata
survey!

0m 5m 10 m 15m 20 m
B 28 12 — — —
D 7 4 3 0 3
D See Table 1.
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