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Table 1. Sources of standard compounds for research of sex pheromone lure of Cydia notanthes

and Cryptophlebia ombrodelta

Standard compounds Chinese name Sources (purity %)
(abbreviation)
1-dodecyl acetate ok 1A = EI'FI Aldrich Chemical Company, Inc., Milwaukee,
(1-12:Ac) Wisconsin, USA (97%)
(2)-8-dodecen-1-yl “41%(Z)-8-1 = % 1.Sigma chemical Company, St. Louis, Missouri,
acetate(Z8-12:Ac) -1- ELE” USA (95%,96.8%)
2.Instituut voor Planteziektenkundig Onderzoek
(IPO) (>99%) Netherlands
3.Shin-Etsu Chemical Co., Ltd., Japan (96.06%)
1-hexadecyl acetate ok 1 A EI'FI Synthesis from 1-hexadecanol
(1-16:Ac)
1-octadecyl acetate R 1A [BFI Tokyo Chemical Industry Co., Ltd., Tokyo, Japan
(1-18:Ac) (99%)

(Z)-8-dodecen-1-ol (2)-8-1 = %h-1-Ji
(28-12:0H)

1. Chemtech B. V. Ltd., Netherlands (93%)
2. PO (>99%)

(E)-8-dodecen-1-ol (E)-8- = -1
(E8-12:0H)

1. Synthesis from (£)-8-dodecen-1-yl acetate
2.Chemtech B. V. Ltd., Netherlands (Isomeric
purity 96%, general purity 94%)

(E)-8-dodecen-1-yl CTER(E)-8-1 =R
acetate(£8-12:Ac) —I—ELETFT

i Sigma Chemical Company, St. Louis, Missouri,

USA
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Table 2. Catches of male Cydia notanthes moths and Cryptophlebia ombrodelta moths in traps
baited with 1 mg pheromone components consisting of different ratios of
Z8-12:Ac/E8-12:Ac/1-12:Ac in a white septum at carambola orchards in Yuanlin
Township, Changhua County, Taiwan from 16 May to 19 Sep. 2006

Pheromone components
Z8-12:Ac E8-12:Ac 1-12:Ac
Cydia notanthes (n=4)

Total moth catched % of males capturedl)

100 0 0 1527 90.4+4.5 a
96 4 0 175 8.3+4.6 b
96 4 40 22 1.4+0.3 ¢

Blank 0 0d

Cryptophlebia ombrodelta (n=3)

100 0 0 0 0b
96 4 0 184 49.4+37.8 a
96 4 40 119 50.6+£37.8 a

Blank 0 0b

" Means + S.D. Data were transformed to arc sinVx prior to analysis, and the means followed by
the same letter were not significantly different at 5% level according to DMRT.

=~ PIRIFY] Z8-12:Ac/E8-12:Ac/1-16:Ac ;V‘Iﬁ?’iﬁ%?ﬁ@ﬂﬁﬁj“é%ﬂ@illﬁ%*i% 5%k el i
Bg VI
Table 3. Catches of male Cydia notanthes moths and Cryptophlebia ombrodelta moths in traps
baited with 1 mg pheromone components consisting of different ratios of
Z8-12:Ac/E8-12:Ac/1-16:Ac in a white septum at carambola orchards in Yuanlin
Township, Changhua County, Taiwan from 10 May to 28 Aug. 2006

Pheromone components
Z8-12:Ac E8-12:Ac 1-16:Ac
Cydia notanthes (n=4)

Total moth catched % of males capturedl)

100 0 0 1528 86.0+12.6 a
96 4 0 218 6.1+ 7.1b
96 4 5 98 2.5+ 33D
96 4 10 152 48+ 5.0b
Blank 0 0b
Cryptophlebia ombrodelta (n=3)
100 0 0 0 0b
96 4 0 138 32.2+17.6a
96 4 5 118 41.1+21.1a
96 4 10 102 26.7+ 5.0a
Blank 0 0b

" Means + S.D. Data were transformed to arc sinVx prior to analysis, and the means followed by
the same letter were not significantly different at 5% level according to DMRT.
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Table 4. Catches of male Cydia notanthes moths and Cryptophlebia ombrodelta moths in traps

baited with 1

mg pheromone components

consisting of different ratios of

Z8-12:Ac/E8-12:Ac/1-18:Ac in a white septum at carambola orchards in Yuanlin
Township, Changhua County, Taiwan from 10 May to 28 Aug. 2006

Pheromone components

Total moth catched

% of males capturedl)

Z8-12:Ac E8-12:Ac 1-18:Ac
Cydia notanthes (n=4)

100 0 0 1992 91.1+6.3 a
96 4 0 154 5.1£3.4Db
96 4 5 113 3.843.5b

Blank 0 0b

Cryptophlebia ombrodelta (n=3)

100 0 0 0 0c
96 4 0 100 59.1+5.7 a
96 4 5 63 40.9+5.7b

Blank 0 O0c

Y Means + S.D. Data were transformed to arc sin\x prior to analysis, and the means followed by
the same letter were not significantly different at 5% level according to DMRT.
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Table 5. Catches of male Cydia notanthes moths and Cryptophlebia ombrodelta moths in traps

baited with 1

mg pheromone components consisting of different ratios of

Z8-12:Ac/E8-12:Ac/E8-12:0OH in a white septum at carambola orchards in Yuanlin
Township, Changhua County, Taiwan from 16 May to 13 Dec. 2006

Pheromone components

Total moth catched

% of males capturedl)

Z8-12:Ac EB-12:Ac E8-12:0H
Cydia notanthes
Test 1 (n=4)

100 0 0 1542 86.2+4.4 a
96 4 0 183 7.7¢49 b
96 4 10 67 6.1£6.3 b

Blank 0 Oc

Test 2 (n=7)

100 0 0 2669 85.2+6.3 a
96 4 0 161 3.8£2.1¢
96 4 10 372 11.1+5.6 b

Blank 0 0d

Cryptophlebia ombrodelta
Test 1 (n=4)

100 0 0 3 2.8+3.5b
96 4 0 38 38.6+37.6 ab
96 4 10 118 58.6+£35.5a

Blank 0 0b

Test 2 (n=7)

100 0 0 0 Oc
96 4 0 168 36.8£19.5b
96 4 10 252 63.2+19.5 a

Blank 0 Oc

Y Means + S.D. Data were transformed to arc sinVx prior to analysis, and the means followed by
the same letter were not significantly different at 5% level according to DMRT.
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Table 6. Catches of male Cydia notanthes moths and Cryptophlebia ombrodelta moths in traps

baited with 1

mg pheromone components

consisting of different ratios of

Z8-12:Ac/E8-12:Ac/Z8-12:0H in a white septum at carambola orchards in Yuanlin
Township, Changhua County, Taiwan from 13 June to 31 Aug. 2006

Pheromone components

Total moth catched

% of males capturedl)

Z8-12:Ac E8-12:Ac Z8-12:0H
Cydia notanthes

100 0 0 126 17.0+£ 13.6 b
96 4 0 9 1.8+ 2.8¢
96 4 30 580 81.2+ 16.1 a

Blank 0 Oc

Cryptophlebia ombrodelta

100 0 0 3 1.1+ 24b
96 4 0 3 1.1+ 24b
96 4 30 120 97.9+ 4.7 a

Blank 0 0b

Y Means + S.D. were each derived from 5 replications. Data were transformed to arc sinVx prior to
analysis, and the means followed by the same letter were not significantly different at 5% level

according to DMRT.
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RECE e HR P K (Fy, se = 20.5, p<
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Table 7. Percent of total male Cydia notanthes and Cryptophlebia ombrodelta moths captured in
traps baited with 1 mg pheromone formula consisting of Z8-12:Ac/ E8-12:Ac = 96/4
mixed with different compounds in a white septum at carambola orchards in Yuanlin

Township, Changhua County, Taiwan from 13 June to 13 Dec. 2006

Pheromone components

% of total moth capturedl)

C. notanthes

C. ombrodelta

Test 1 (n=5)

A: Z8-12:Ac/E8-12:Ac /1-12:Ac= 96/4/40
B: Z8-12:Ac/E8-12:Ac /1-16:Ac=96/4/10
C: Z8-12:Ac/E8-12:Ac /1-16:Ac= 96/4/5

D: Z8-12:Ac/E8-12:Ac /1-18:Ac=96/4/5

E: Z8-12:Ac/E8-12:Ac /E 8-12:0H=96/4/10
F: Z8-12:Ac/E8-12:Ac /Z 8-12:0OH= 96/4/30
G: Z8-12:Ac/E8-12:Ac=96/4

H: Z8-12:Ac/E8-12:Ac= 100/0

Blank

Test 2 (n=7)

A: Z8-12:Ac/E8-12:Ac /1-12:Ac= 96/4/40
B: Z8-12:Ac/E8-12:Ac /1-16:Ac=96/4/10
C: Z8-12:Ac/E8-12:Ac /1-16:Ac= 96/4/5

D: Z8-12:Ac/E8-12:Ac /1-18:Ac=96/4/5

E: Z8-12:Ac/E8-12:Ac /E 8-12:0H= 96/4/10
F: Z8-12:Ac/E8-12:Ac /Z 8-12:0H= 96/4/30
G: Z8-12:Ac/E8-12:Ac=96/4

H: Z8-12:Ac/E8-12:Ac= 100/0

Blank

0.4+£0.6 ¢ 6.5+ 4.9 be
0.8+t1.3¢ 43+ 59c¢
0.5£0.6 ¢ 23+ 32¢
0.3+£0.7 ¢ 4.8+ 4.3 be
3.4+3.0c¢ 16.4+1490b
69.6+25.6 a 60.7+£22.6 a
0.7+0.8 ¢ 4.9+ 3.8 be
24.3+£29.2 b Oc
Oc Oc
1.3t 1.5¢ 54+ 56D
09+ 0.8 ¢ 51+ 60D
08+ 1.0c 46+ 4.1b
04+ 0.5¢ 54+ 58D
1.0£ 0.7¢ 10.7+ 9.1b
80.5£11.3 a 61.9424.1 a
0.8t1.1c 6.9£6.3b
143+ 99b Oc
Oc Oc

Y Means + S.D. Data were transformed to arc sinVx prior to analysis, and the means followed by
the same letter were not significantly different at 5% level according to DMRT.
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baited with 1 mg pheromone of Z8-12:Ac/E8-12:Ac=96/4 mixed with different
compounds in a white septum at carambola orchards in Yuanlin Township, Changhua
County, Taiwan. Test periods of test 1 and 2 were 13 June to 31 Aug. and 6 Sep. to 13
Dec. of 2006, respectively. The formulas in x axis were as followings: A:
Z8-12:Ac/E8-12:Ac/1-12:Ac=96/4/40, B: Z8-12:Ac/E8-12:Ac/1-16:Ac=96/4/10, C:
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G: Z8-12:Ac/E8-12:Ac=96/4, H: Z8-12:Ac(>99.9%), and CK (Blank).
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ABSTRACT

Tseng, H. Y. ]’2, Yen, Y. F.z, Kao, S. S.l, Wang, W. L.!, and Hung, C. c.'x 2007.
Improvement of the attractiveness of the synthetic (Z)-8-dodecenyl acetate (purity
96%) to Cydia notanthes and Cryptophlebia ombrodelta. Plant Prot. Bull. 49: 283-298.
(‘Biopesticides Division, Taiwan Agricultural Chemicals and Toxic Substances Research
Institute, Council of Agriculture, Wufeng, Taichung 41358, Taiwan (ROC) ; ’Graduate
Institute of Agriculture, National Chiayi University, Chiayi 600, Taiwan (ROC) )

(Z2)-8-dodecen-1-y1 acetate (Z8-12:Ac) is the main component of sex pheromones
of Cydia notanthes Meyrick and Cryptophlebia ombrodelta (Lower). The isomer of
Z8-12:Ac, (E)-8-dodecen-1-y1 acetate (E8-12:Ac), may inhibit the attraction of
Z8-12:Ac to C. notanthes. The component Z8-12:Ac with purity 96% was suitable for
trapping C. ombrodelta. In this experiment, five additives of 1-dodecyl acetate
(1-12:Ac), 1-hexadecyl acetate (1-16:Ac), 1l-octadecyl acetate (1-18:Ac),
(Z)-8-dodecen-1-ol (Z8-12:0H), and (F)-8-dodecen-1-ol (E8-12:0H) were added to the
base of Z8-12:Ac/ E8-12:Ac = 96/4 and used as attractants for C. notanthes and C.
ombrodelta in the carambola orchards in Nanshi Township, Tainan County and Yuanlin
Township, Changhua County, Taiwan. The results showed that the additives of 1-12:Ac,
1-16:Ac, 1-18:Ac and E8-12:0H did not influence the attraction of the mixture of
Z8-12:Ac/E8-12:Ac=96/4 to C. notanthes. However, Z8-12:0H did enhance the
attraction. Percentages of total C. notanthes males trapped with the formula
Z8-12:Ac/E8-12:Ac/ Z8-12:0H = 96/4/30 at 3 experiments were 81.2, 69.6 and 69.6%,
respectively. For C. ombrodelta, additives of 1-12:Ac, 1-16:Ac, and 1-18:Ac did not
influence the attractiveness of the mixture of Z8-12:Ac/E8-12:Ac=96/4. Additives,
E8-12:0H and Z8-12:0H, increased the attractiveness of Z8-12:Ac/E8-12:Ac=96/4 to C.
ombrodelta significantly. The percentage of total males captured in treatment of
Z8-12:Ac/E8-12:Ac/Z8-12:0H = 96/4/30 was higher than that of Z8-12:Ac/E8-12:Ac
=96/4. The percentage of total C. ombrodelta males trapped with the formula
Z8-12:Ac/E8-12:Ac/Z8-12:0H = 96/4/30 was higher than those trapped with other
formula. Component Z8-12:Ac with purity 96% may improve its attractiveness to C.
notanthes by adding Z8-12:0H to its sex pheromone formula. Addition of Z8-12:0H
and E8-12:0H to Z8-12:Ac with purity 96% may increase its attractive effect on C.
ombrodelta.

(Key words: Cydia notanthes, Cryptophlebia ombrodelta, sex pheromone,
(Z/IE)8-12:Ac, (Z/E)8-12:0H)

*Corresponding author. E-mail: hccjane@tactri.gov.tw
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