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Table 1. Catches of Conopomorpha sinensis moths in traps baited with different ratios of E,Z,Z
and E,E,Z isomers of 4,6,10-16:Ac and 4,6,10-16:0H using the turn table method

Pheromone components (ratio)

Total moth % of males
E,Z.7-4.6, E,E,Z-4,6, E,Z.7Z-4.6, E,E,Z-4.6,
captured captured
10-16:Ac 10-16:Ac 10-16:0H 10-16:0H
65 35 25 15.114.6 a"
68 32 36 20.216.0 a
92 8 43 26.819.2 a
70 30 36 23.015.0 a
Blank 26 149143 a

Y Mean + S.D. derived from 4 replicates, and means followed by the same letters were not

significantly different at 5% level by DMRT.
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Table 2. Catches of Conopomorpha sinensis moths in traps baited with different ratios of E,Z,Z
and E,E,Z isomers of 4,6,10-16:Ac and 4,6,10-16:0H using the turn table method

Pheromone components (ratio)

Total moth % of males
E,Z,7-4.6, E.E.Z-4,6, E,Z,7-4.6, E.E.Z-4,6,
captured captured
10-16:Ac 10-16:Ac 10-16:0H 10-16:0H
Test 1 (n=10)
65 (65.0)” 35 (35.0) 36 8.4%5.4 3"
68 (68.0) 32 (32.0) 36 7.716.2 a
65 (54.2) 35(29.2) 18 (15.0) 2(1.7) 147 35.119.7b
65 (54.2) 35(29.2) 14 (11.7) 6 (5.0) 179 415189 b
Blank 35 73174 a
Test 2 (n=8)
65 (54.2) 35(29.2) 18 (15.0) 2(1.7) 61 20.712.5b
65 (54.2 35(29.2) 14 (11.7) 6 (5.0) 51 17.715.4 b
65 (50.0) 35(26.9) 25(19.2) 5(3.8) 65 242199 b
65 (46.4) 35 (25.0) 32 (22.9) 8 (5.7) 50 16.513.2 b
65 (50.0) 35 (26.9) 23 (17.7) 7 (5.4) 49 1547.0b
Blank 18 5.613.5a
Test 3 (n=8)
65 (59.1) 35(31.8) 7 (6.4) 3(2.7) 19 5.6t4.6 a
65 (54.2) 35(29.2) 14 (11.7) 6 (5.0) 41 12.6%6.9abc
65 (43.3) 35(23.3) 35 (23.3) 15 (10.0) 133 38.7110.7d
65 (38.2) 35 (20.6) 49 (28.8) 21 (12.4) 72 19.5579 ¢
65 (32.5) 35(17.5) 70 (35.0) 30 (15.0) 62 16.615.3 be
Blank 24 6.913.1 ab
Test 4 (n=6)
65 (59.1) 35(31.8) 9(8.2) 1(0.9) 28 8.2%15.1 ab
65 (54.2) 35(29.2) 18 (15.0) 2(1.7) 47 15.4%4.0 be
65 (43.3) 35(23.3) 46 (30.7) 4 (2.7 68 21.0139¢
65 (38.2) 35 (20.6) 64 (37.6) 6 (3.5) 79 25.114.4 ¢
65 (32.5) 35(17.5) 92 (46.0) 8 (4.0) 81 25.216.2 ¢
Blank 18 5.1129 a

! Means followed by the same letters were not significantly different at 5% level by DMRT.
? 9% in parenthesisses.
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Table 3. Catches of Conopomorpha sinensis moths in traps baited with different ratios of E,Z,Z
and E,E,Z isomers of 4,6,10-16:Ac and 4,6,10-16:0H using the turn table method

Pheromone components (ratio)

Total moth % of males
E.Z,7-4,6, E.E.7Z-4.6, E.Z,7-4.6, E.E,Z-4.6,
captured captured
10-16:Ac 10-16:Ac 10-16:0H 10-16:0H
Test 1 (n=6)
100 (100)* 0 (0) 0 (0) 0 (0) 18 9.615.5a"
100 (95.2) 0 (0) 5(4.8) 0 (0) 15 7.3129a
100 (83.3) 0 (0) 10 (8.3) 10 (8.3) 56 25.819.8 b
100 (80.0) 0 (0) 15 (12.0) 10 (8.0) 90 41.646.7
100 (90.9) 0 (0) 10 (9.1) 0 15 6.3¥43 a
Blank 21 9.413.1a
Test 2 (n=6)
100 (90.9) 0 (0) 9.2 (8.4) 0.8 (0.7) 48 14.845.3 b
100 (83.3) 0 (0) 18.4 (15.3) 1.6 (1.3) 53 17.548.6 b
100 (66.7) 0 (0) 46 (30.7) 4(2.7) 69 23.416.8 b
100 (58.8) 0 (0) 64.4 (37.9) 5.6 (3.3) 51 15.57.3 b
100 (50.0) 0 (0) 92 (46.0) 8 (4.0) 68 21.616.8 b
Blank 21 7.216.0 a

Y Means followed by the same letters were not significantly different at 5% level by DMRT.

2 . .
)% in parenthesisses.
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Table 4. Catches of Conopomorpha sinensis moths in traps baited with different ratios of E,Z,Z
and E,E,Z isomers of 4,6,10-16:Ac and 4,6,10-16:0H using the turn table method

Pheromone components (ratio)

Total moth % of males

E,Z,7-4,6, E,E,Z-4.6, E,Z,7-4,6, E,E,Z-4.6,

captured captured
10-16:Ac 10-16:Ac 10-16:0OH 10-16:0OH
Test 1 (n=7)

100 (66.7)" 0 (0) 30 (20.0) 20(13.3) 34 23.148.0 be"
80 (53.3) 20 (13.3) 30 (20.0) 20(13.3) 42 27.9t143 ¢
60 (40.0) 40 (26.7) 30 (20.0) 20(13.3) 22 16.946.1 be
40 (26.7) 60 (40.0) 30 (20.0) 20(13.3) 22 12279 b
35(23.3) 65 (43.3) 30 (20.0) 20(13.3) 23 16.349.1 be

Blank 5 3.6t5.2a
Test 2 (n=8)

100 (66.7) 0 (0) 46 (30.7) 427 89 39.0+7.8 d

100 (50.0) 50 (25.0) 46 (23.0) 42.0) 41 16.749.2 ¢

100 (40.0) 100 (40.0) 46 (18.4) 4(1.6) 31 17.0£7.8 ¢

100 (33.3) 150 (50.0) 46 (15.3) 4(13) 37 16.417.7 ¢

100 (28.6) 200 (57.1) 46 (13.1) 4(1.1) 23 9.048.8 b

Blank 4 1.912.9a

Y Means followed by the same letters were not significantly different at 5% level by DMRT.
D 9% in parenthesisses.

T F'H"@’Wﬁﬁ%ﬁﬁ{ﬁ’@,’@’”? -4,6,10-A = R [l 5 F B Fa’JWJfHﬁﬂL
wE]d,L&EE,-J] J _‘%%B
Table 5. Catches of Conopomorpha sinensis moths in traps baited with different ratios of E,Z,Z
and E,E,Z isomers of 4,6,10-16:Ac and 4,6,10-16:0H using the turn table method

Pheromone components (ratio)

Total moth % of males
E,Z,7-4.6, E,E,Z-4.6, E,Z,7-4.6, E,E,Z-4.6,
captured captured
10-16:Ac 10-16:Ac 10-16:0H 10-16:0H
100 (64.8)” 0 (0) 50 (32.4) 4.3 (2.8) 105 28.0+8.7 cd”
100 (61.4) 0 (0) 50 (30.7) 12.8 (7.9) 75 18.8+5.8 be
100 (58.3) 0 (0) 50 (29.2) 21.4 (12.5) 105 25.346.2 cd
100 (50.0) 0 (0) 50 (25.0) 50 (25.0) 70 17.0£7.5b
Blank 30 6.7+4.5 a

Y"Mean + S.D. derived from 12 replicates, and means followed by the same letters were not
significantly different at 5% level by DMRT.
% 9 in parenthesisses.
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Table 6. Catches of Conopomorpha sinensis moths in sticky board baited with different ratios of
16:0H using the turn table method

VR T E o I T [ R IS PRI Sha AR et a1 VY

Pheromone components (ratio)

Total moth % of males

EZ 746, EFEZ-4,6, E,Z7Z-4,6, EE,7Z-4.6, 1
16:0H catch catched

10-16:Ac 10-16:Ac 10-16:0H 10-16:0H
92 (61.3)2) 8(5.3) 46 (30.7) 4(2.7) 0 (0) 13 16.8+5.8 bed
92 (57.5) 8 (5.0) 46 (28.8) 4(2.5) 10 (6.3) 9 12.3+£8.2 bed
92 (46.0) 8 (4.0) 46 (23.0) 4 (2.0) 50 (25.0) 18 24.8+14.6¢cde
92 (36.8) 8(3.2) 46 (18.4) 4(1.6) 100 (40.0) 23 34.5+13.3 de
92 (26.3) 8(2.3) 46 (13.1) 4 (1.1) 200 (57.1) 7 8.6+ 6.4 abc
Blank 3 2.8+ 4.0 ab

Y"Mean + S.D. derived from 5 replicates, and means followed by the same letters were not
significantly different at 5% level by DMRT.
% % in parenthesisses.

Fe s P E R TR T T TS 5 e B A

UL 5] )

Table 7. Catches of Conopomorpha sznenszs moths in traps baited with different ratios of £,7Z,Z
and E,E,Z isomers of 4,6,10-16:Ac and 4,6,10-16:0H using the turn table method

Pheromone components (ratio)

Total moth % of males

E,Z7-4,6, E,EZ-4,6, EZZ-406, E,E,Z-4.6,
16:0H catch catched

10-16:Ac  10-16:Ac  10-16:0H  10-16:0H
65(54.2)”  35(29.2)  18(15.0) 2(1.7) 0 (0) 21 18.5+ 9.4 bed”
65 (43.3) 35(23.3)  35(23.3)  15(10.0)  0(0) 29 22.6£4.4cd
92 (61.3) 8 (5.3) 46 (30.7) 4 (2.7) 0 (0) 37 33.0+15.4 cd
36 (27.3) 76 (57.6) 5(3.8) 5(3.8)  10(7.6) 14 9.1+ 8.1 ab
40 (33.3) 60 (50) 5(4.2) 5(42)  10(8.3) 16 10.1+ 9.1 abe
Blank 11 6.6+ 6.0 ab

Y"Mean + S.D. derived from 8 replicates, and means followed by the same letters were not
significantly different at 5% level by DMRT.
2% in parenthesisses.
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Table 8. Catches of Conopomorpha sznenszs moths in wing sticky traps baited with 1 mg of lure
with different blends at litchi orchards at Nantou during July 4, 2000 to Aug. 16, 2000

Pheromone components (ratio) Total
July 4 to Aug. 2 to
EZ,Z-46, EFE/Z-46, EZZ7Z-4,6, EFEZ4,06, males
16:0H Aug.2 Aug. 16
10-16:Ac 10-16:Ac  10-16:0H 10-16:0H caught
40 (40.0) 60 (60.0) 3 2 5
65 (65.0) 35(35.0) 4 1 5
97 (97.0) 3(3.0) 5 0 5
50 (50.0) 50 (50.0) 3 1 4
97.5(97.5) 2.5(2.5) 1 1 1
100 (100) 7 5 12
92 (76.7)1) 8(6.7) 4 (3.3) 6 (5.0) 10 (8.3) 25 7 32
Blank 2 1 3
Do in parenthesisses.
e ACREE BRSBTS

Table 9. Catches of Conopomorpha sznenszs moths in wing sticky traps baited with 1 mg of lure
with different blends at litchi orchards at Nantou during Apr. 5, 2000 to June 21, 2000

Pheromone components (ratio)

Total males

E,Z,7Z-4,6,10 E,E,Z-4,6, E,Z,7-4,6, E,E,Z-4,6,
16:0H caught

-16:Ac 10-16:Ac 10-16:0H 10-16:0H
40 (40.0) 60 (60.0) 2
40 (33.3)" 60 (50.0) 5(0.2) 5(0.2) 10 (8.3) 4
40 (31.7) 60 (47.6) 10 (7.9) 6 (4.8) 10 (7.9) 0
40 (29.4) 60 (44.1) 20 (14.7) 6 (4.4) 10 (7.4) 4
40 (25.6) 60 (38.5) 40 (25.6) 6 (3.8) 10 (6.4) 5
40 (20.4) 60 (30.6) 80 (40.8) 6(3.1) 10 (5.1) 2
Blank 4

1 - N
) % in parenthesisses.
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Table 10. Catches of Conopomorpha smenszs moths in wing sticky traps baited with 1 mg of
E,Z,7-4,6,10-16:Ac / E,E,Z-4,6,10-16:Ac / E,Z,7Z-4,6,10-16:0H / E,E,Z-4,6,10-16:0H
= 92/8/46/4 loaded on different dispensers at litchi orchards at Yuanlin during May 3,

2000 to July 19, 2000

No. of males caught during No. of males caught during

Dispenser

Total males

1*' month 2" month caught
Test 1 (n=8)
May 3 to June 7, 2000 June 7 to July 19, 2000
PVC microtube 7 21 28
PE vial 10 21 31
Blank 3 0 3
Test 2 (n=10)
May 15 to June 12, 2000 June 12 to July 4, 2000
PVC microtube 17 26 43
PE vial 17 20 37
PVC tube 22 7 29
Silica tube 21 11 32
Red septa 10 23 33
Blank 7 8 15




200 ﬁﬁ#’ﬂfﬁk’%ﬁ‘%ﬁﬁiﬂ Y48 % BY3 3 2006

FA = AR N RO [ TS 5 T B "E'ﬂ"‘i‘«‘[/i"ﬂ[’l
Table 11. Catches of Conopomorpha sznenszs moths in wing sticky traps baited with different
dosage of FE,Z,7-4,6,10-16:Ac / E,E,Z-4,6,10-16:Ac / F,Z,7-4,6,10-16:0H /
E,E,Z-4,6,10-16:0H = 92/8/46/4 at litchi orchards at Yuanlin during March 20, 2000 to
May 15, 2000
Dose No. of males caught during Total males caught
1st month 2nd month
1000 pg 55 5 60
100 pg 68 7 75
10 pg 6 3 9
I ug 0 4 4
100 ng 0 3 3
10 ng 0 2 2
Blank 0 2 2
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ABSTRACT

Hung, C. C."*, Hung, M. D.2, and Wang, W. L.' 2006. Development of formulations
of sex attractant litchi fruit borer, Conopomorpha sinensis. Plant Prot. Bull. 48:
189-202. (1 Biopesticide Division, Taiwan Agricultural Chemicals and Toxic Substances
Research Institute, Wufeng, Taichung 41358, Taiwan (ROC); > Pesticide Chemistry
Division, Taiwan Agricultural Chemicals and Toxic Substances Research Institute,
Wufeng, Taichung 41358, Taiwan (ROC))

Several different formulations were developed for attracting litchi fruit borer (LFB),
Conopomorpha sinensis, based on five sex pheromone components of closely related
cocoa pod borer, Conopomorpha cramerella. These five sex pheromone components of
cocoa pod borer were as following: 1, E,Z,Z-4,6,10-hexadecatrienyl acetate (E,Z,Z-4,6,
10-16:Ac), 11, E,E,Z-4,6,10-hexadecatrienyl acetate (E,E,Z-4,6,10-16:Ac), 111, E,Z,Z-4,6,
10-hexadecatrieny-1-ol (E,Z,Z-4,6,10-16:0H), 1V, E,E,Z-4,6,10- hexadecatrien-1-ol
(E,E,Z-4,6,10-16:0H), and V, n-hexadecyl alcohol (16:0OH). Attractiveness of the
formulations to litchi fruit borer was tested in laboratory with the turntable method and
in the field. The results showed that component I/II mixed with different ratios of I1I/IV
significantly increased attractiveness of formulations to LFB, while only component
I/11=35-97/65-3 or I1I/IV=97.5-50/2.5-50 did not show attractiveness. The formulas
I/I/II/IV/V=65/35/35/15/0, 92/8/46/4/0, 100/0/15/10/0, 92/8/4/6/10, 92/8/46/4/100
were more attractive than other formulas to LFB, and component II reduced
attractiveness of sex attractant formulas to LFB. The formulas with 0.1 mg attractant
components in microtube were more attractive to LFB and cheaper than other
formulation designs when we compared attractiveness of formulas with 5 different
carriers and different dosages of lure.

(Key words: litchi fruit borer, Conopomorpha sinensis, sex attractant)

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