
 

 
 27: 129-145 (2007) 

Formosan Entomol. 27: 129-145 (2007) 
 

 
*  
e-mail: hccjane@tactri.gov.tw Z8-12:Ac   129 

  

(Z)-8- -1- ((Z)-8-dodecen-1-yl 
acetate, Z8-12:Ac)  

*

 

(Cryptophlebia ombrodelta (Lower))

(E)-8- -1- ((E)-8-dodecen-1-yl acetate, E8-12:Ac) 1- (1- 

dodecyl acetate,1-12:Ac) 1- (1-tetradecyl acetate, 1-14:Ac) 1-

(1-hexadecyl acetate, 1-16:Ac) 1- (1-octadecyl acetate, 1-18: 

Ac) (Z)-8- -1- ((Z)-8-dodecen-1-ol, Z8-12:OH) (E)-8- -1-

((E)-8-dodecen-1-ol, E8-12:OH) 1- (1-dodecanol, 1-12:OH) 1-

(1-octadecanol, 1-18:OH) 9 (Z)-8- -1-

((Z)-8-dodecen-1-yl acetate, Z8-12:Ac) Z8-12:Ac 1000 

µg Z/E8-12:Ac Z8-12: 

Ac/E8-12:Ac =100~96/0~4 E8-12:Ac 6%

Z8-12:Ac/E8-12:Ac=96/4

8 1-12:OH 1-18:OH 1-14:Ac 1-16:Ac 1-18:Ac

1-12:Ac 30 40

(13 14 ) (3~7 ) Z8-12:OH

(9~22 ) 3 (3 4 ) E8-12:OH

(17~22 ) (1 )

Z8-12:Ac E8-12:Ac Z8-12:OH E8-12:OH 4

 

 

(Cryptophlebia ombrodelta (Lower)) (Z)/(E)-8-

-1- (Z)/(E)-8- -1-  
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(Cryptophlebia ombrodelta 

(Lower)) (Lepidoptera: 

Tortricidae)

( )

(Ironside, 1974; Lingappa and 

Siddappaji, 1981; Ho, 1985; Jones, 1994a, 

b; McQuate et al., 2000)

(litchi fruit moth)

(macadamia nut borer)

sapindaceous fruits 

Cryptophlebia spp. 250 Gy

(Follett and Lower, 

2000) 49

20 min C. 

illepida, and C. ombrodelta

(Follett and Sanxter, 2001)

60%

(tamarind fruit borer)

(Lingappa and 

Siddappaji, 1981; Jones, 1994a, b)  

(Z)-8- -1-

((Z)-8-dodecen-1-yl acetate, Z8-12:Ac)

(Mitchell, 1973; Ando 

et al., 1977; Hwang et al., 1987)

Z8-12:Ac (E)-8-

-1- ((E)-8-dodecen-1-yl acetate, 

E8-12:Ac) 1- (1-dodecyl acetate, 

1-12:Ac) 1-  (1-tetradecyl acetate, 

1-14:Ac) 1- (1-hexadecyl acetate, 

1-16:Ac) 1- (1-octadecyl acetate, 

1-18:Ac) (Z)-8- -1- ((Z)-8-dodecen- 

1-ol, Z8-12:OH) (E)-8- -1- ((E)-8- 

dodecen-1-ol, E8-12:OH) 1- (1- 

dodecanol, 1-12:OH) 1- (1-octadecanol, 

1-18:OH) 10 96/4/30/5/ 

5/5/10/1/2/1 Z8-12:Ac

(Hung et al., 2007)

Z8-12:Ac

 

 

 
 

 

25 ± 2 70 ± 5% RH

12

(Hung and Hwang, 1991; Hung 

et al., 1998)

 

 

 

1-12:Ac 1-12:OH Z8- 

12:Ac E8-12:Ac Z8-12:OH E8-12:OH

1-14:Ac 1-16:Ac 1-18:Ac 1-18:OH

( Aldrich

Z12,435-4)  
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(Hung et al., 

1999) 25 ± 2 70 ± 5% RH 12 

50 cm 50 cm

300~500

9 cm

(

9.5 cm 8.0 cm

) 5 0.6 cm

0.67 rpm

4

sin-1

x

 

 

 

( )

150 cm

10~15 m 1~2

 

 

 

1 mg Z8-12:Ac (Shin-Etsu 

Chemical Co.)

 
Table 1. Sources and purities of the chemical compounds for research of a sex pheromone lure of Cryptophlebia 

ombrodelta 
Standard compounds  
(abbreviation) 

Chinese name Source (purity, %) 

1-dodecyl acetate (1-12:Ac) 1-  Aldrich Chemical Company, Milwaukee, WI, 
USA (97%) 

1-dodecanol (1-12:OH) 1-  Lancaster Synthesis, Lancashire, UK (97%), 
Fluka Chemie AG, Buchs, Switzerland (99.5%) 

(Z)-8-dodecen-1-yl acetate 
(Z8-12:Ac) 

(Z)-8- -1-  Sigma Chemical Co., St. Louis, MO, USA (95%, 
96.8%), Instituut voor Planteziektenkundig 
Onderzoek (IPO) (> 99%), Shin-Etsu Chemical Co., 
City, Japan (96.06%) 

(E)-8-dodecen-1-yl acetate 
(E8-12:Ac) 

(E)-8- -1-  Sigma Chemical Co., St. Louis, MO, USA  

(Z)-8-dodecen-1-ol (Z8-12:OH) (Z)-8- -1-  Chemtech B. V., Ltd., the Netherlands (93%), IPO 
(> 99%) 

(E)-8-dodecen-1-ol 
(E8-12:OH) 

(E)-8- -1-  Synthesized from (E)-8-dodecen-1-yl acetate, 
Chemtech B. V., Ltd., the Netherlands (94%) 

1-tetradecyl acetate (1-14:Ac) 1-   Synthesized from 1-tetradecanol 
1-hexadecyl acetate (1-16:Ac) 1-  Synthesized from 1-hexadecanol  
1-octadecyl acetate (1-18:Ac) 1-  Tokyo Chemical Industry Co., Tokyo, Japan (99%) 
1-octadecanol (1-18:OH) 1-  Lancaster Synthesis (97%) 
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0 1 2 4 5 100~150

24 

hr

( / ×100)

3  

 

Z-8-12:Ac
 

Z8-12:Ac (IPO)

0.1 1 10 100 1000 µg

Z8-12:Ac

10  

 

Z/E8-12:Ac
 

1 mg Z/E8-12:Ac

Z/E8-12:Ac

Z/E8-12:Ac 100/0 99.5/0.5 98/2 96/4

0/100 Z/E8-12:Ac 100/0

96/4 94/6 92/8 0/100

10

9  

 

Z/E8-12:Ac = 96/4
 

Z/E8-12:Ac = 96/4

8

( )Z8-12:OH

1997 9 19 1997

11 4

6

2001 3 1

2001 6 4

8

10-14

7

 

( )Z8-12:OH

Z8-12:Ac/E8-12:Ac/ 

Z8-12:OH = 96/4/0 96/4/10 96/4/40 96/4/ 

80 96/4/160

12

Z8-12:Ac/E8-12:Ac/Z8-12:OH = 96/4/0

96/4/5 96/4/10 96/4/20 96/4/30

6 Z8-12:Ac/E8-12: 

Ac/Z8-12:OH = 96/4/10  

( )E8-12:OH Z8-12:Ac/ 

E8-12:Ac/E8-12:OH = 96/4/0 96/4/1

96/4/2 96/4/5 96/4/10

6 Z8-12:Ac/E8-12:Ac/ 

E8-12:OH = 96/4/1  

( )1-12:OH Z8-12:Ac/E8- 

12:Ac/1-12:OH = 96/4/0 96/4/2 96/4/5 96/4/ 

10 96/4/20

5

Z8-12:Ac/E8-12:Ac/1-12:OH = 

96/4/2  

( )1-18:OH Z8-12:Ac/E8- 

12:Ac/1-18:OH = 96/4/0 96/4/1 96/4/2

96/4/5 96/4/10

6
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Z8-12:Ac/E8-12:Ac/1-18:OH 

= 96/4/1  

( )1-12:Ac Z8-12:Ac/E8-12: 

Ac/1-12:Ac = 96/4/0 96/4/10 96/4/20 96/4/ 

30 96/4/40

8

Z8-12:Ac/E8-12:Ac/1-12:Ac = 

96/4/30  

( )1-14:Ac Z8-12:Ac/E8-12: 

Ac/1-14:Ac = 96/4/0 96/4/2 96/4/5 96/4/ 

10 96/4/20

5

Z8-12:Ac/E8-12:Ac/1-14:Ac = 

96/4/5  

( )1-16:Ac Z8-12:Ac/E8-12: 

Ac/1-16:Ac = 96/4/0 96/4/5 96/4/10 96/4/20

96/4/30

14

Z8-12:Ac/E8-12:Ac/1-16:Ac = 96/ 

4/5  

( )1-18:Ac Z8-12:Ac/E8-12: 

Ac/1-18:Ac = 96/4/0 96/4/2 96/4/5 96/4/ 

10 96/4/20

11

Z8-12:Ac/E8-12:Ac/1-18:Ac = 

96/4/5  

 

 
 

 

0 1 2

38.0

52.0 24.2% 36.0 52.3

28.7 insect/replicate ( )

0~2

 

 
 Z8-12:Ac

 
Z8-12:Ac

1000 µg

90.5% 10 µg

 (F = 178.8506, d.f. = 54, p = 0.000000*) 

( )  

 

Z/E8-12:Ac
 

Z/E8-12:Ac

E8-12:Ac

Z/E8-12:Ac 100/0 99.5/0.5

 
Table 2. Catches of male Cryptophlebia ombrodelta moths of different ages in traps baited with a red septum loaded 

with 1 mg of Z8-12:Ac/E8-12:Ac = 96/4 with a turntable bioassay1)  
Male moth age Mean no. of moths captured Percent (%) of moths recaptured 
0 day old 36.0 ±  9.0 38.0 ±  4.8 
1 day old 52.3 ± 20.2 52.0 ± 23.1 
2 days old 28.7 ± 22.7 24.2 ± 25.2 
4 days old 4.5 ±  6.6 3.1 ±  4.2 
5 days old 0.3 ±  0.6 0.3 ±  0.6 

1) The mean ± S.D. was derived from three replications. 
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98/2 96/4

23.2~27.8% 0/100

(F = 112.3698, 

d.f. = 54, p = 0.000000*)

Z/E8-12:Ac = 100/0 96/4

94/6 92/8

(F = 31.67663, d.f. = 48, p 

= 0.000000*) E8-12:Ac

6% 

Z/E8-12:Ac = 96/4

Z/E8- 

12:Ac = 96/4 Z/E8-12: 

Z8-12:Ac  
Table 3. Catches of male Cryptophlebia ombrodelta moths in traps baited with a red septum loaded with different 

dosages of Z8-12:Ac with a turntable bioassay 
Dosage of Z8-12:Ac (µg) Total male moths caught Percent (%) of total male moths caught1) 

1000 255 90.5 ± 9.4 a 
 100 23 9.5 ± 9.4 b 
  10  0 0 c 
  1  0 0 c 
  0  0 0 c 

Blank  0 0 c 
1) The mean ± S.D. was derived from ten replications. Data were transformed to arc sin x prior to analysis; 

means followed by the same letter do not significantly differ at the 5% level according to Duncan’s multiple 
range test. 

 
 

Z8-12:Ac/E8-12:Ac  
Table 4. Catches of male Cryptophlebia ombrodelta moths in traps baited with a red septum loaded with 1 mg of 

different ratios of Z8-12:Ac and E8-12:Ac with a turntable bioassay 
Pheromone components (%) 

Z8-12:Ac E8-12:Ac 
Total moths caught Percent (%) of males caught1) 

1st trial  
100 0 232 23.2 ± 8.0 a 

   99.5   0.5 223 24.2 ± 7.7 a 
 98 2 233 24.8 ± 8.3 a 
 96 4 261 27.8 ± 8.9 a 
  0 100   0 0 c 

Blank    0 0 c 
2nd trial  

100 0 238 40.8 ± 13.7 a 
 96 4 203 31.9 ± 12.2 a 
 94 6  99 13.3 ± 11.9 b 
 92 8  99 14.0 ± 10.8 b 
  0 100   0 0 c 

Blank    0 0 c 
1) The mean ± S.D. was derived from ten and nine replications in the first and second trials, respectively. 

Data were transformed to arc sin x prior to analysis; means followed by the same letter do not 
significantly differ at the 5% level according to Duncan’s multiple range test. 
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Ac = 96/4

Z/E8-12: 

Ac = 96/4  

 

Z/E8-12:Ac = 96/4
 

( )Z8-12:OH  

Z/E8-12:Ac = 96/4

Z8-12:OH

Z8-12:OH 40

Z8-12:Ac/E8-12:Ac/Z8-12:OH = 

96/4/0 96/4/10

Z8-12:OH 80 160

(F = 8.69666, d.f. = 66, 

p = 0.000002*)

Z8-12:OH

Z8-12:OH

Z8-12:OH 

( )

Z8-12:OH 5 20 30

Z8-12:Ac/E8-12:Ac/ Z8-12:OH = 96/4/0

96/4/10

(F = 3.032928, d.f. = 30, p = 0.024777)

Z8-12:OH

Z8-12:OH 30

( )

Z8-12:Ac/E8-12:Ac/Z8-12:OH
 

Table 5. Catches of male Cryptophlebia ombrodelta moths in traps baited with a red septum loaded with 1 mg of 
different ratios of Z8-12:Ac/E8-12:Ac = 96/4 and Z8-12:OH with a turntable bioassay and field tests  

Pheromone components Turntable bioassay Field test (total moths caught)2) 

Z8-12:Ac E8-12:Ac Z8-12:OH  
Total moths 

caught 
Percent (%) of 

males captured1) 

 
 C. ombrodelta Cydia notanthes 

The first trial 
96 4 0  166 33.3 ± 22.2 a   3  1 
96 4 10 (CK)  215 21.3 ± 20.4 a  15 18 
96 4 40  221 26.1 ± 16.9 a  13 25 
96 4 80   74 10.1 ± 12.9 b   9 35 
96 4 160   33  9.2 ± 17.7 b  13 49 

Blank (CK)    0 0 c   1  0 
The second trial 

96 4 0   53 14.2 ± 10.9 a   4  1 
96 4 5   53 18.2 ± 12.1 a  14  2 
96 4 10 (CK)   92 19.8 ± 14.2 a  11  4 
96 4 20   70 18.8 ± 13.4 a  22  7 
96 4 30  123 27.9 ± 16.3 a  22 25 

Blank (CK)    2 1.2 ±  2.5 b   0  0 
1) The mean ± S.D. was derived from 12 and six replications in the first and second trials, respectively. Data 

were transformed to arc sin x prior to analysis; means followed by the same letter do not significantly 
differ at the 5% level according to Duncan’s multiple range test. 

2) The first trial with four replications was conducted in litchi orchards in Nantou from 19 Sept. to 4 Nov. 
1997, and the second trial with one replication was conducted in a carambolla orchard in Yuanlin Township, 
Changhua County from 1 Mar. to 4 June 2001. 
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Z8-12:OH

 

( )E8-12:OH  

Z/E8-12:Ac = 96/4

E8-12:OH

Z8-12:Ac/E8-12:Ac/E8-12:OH = 96/ 

4/5 26.2%

(F = 

Z8-12:Ac/E8-12:Ac/E8-12:OH
 

Table 6. Catches of male Cryptophlebia ombrodelta moths in traps baited with a red septum loaded with 1 mg of 
different ratios of Z8-12:Ac/E8-12:Ac = 96/4 and E8-12:OH with a turntable bioassay and field tests 

Pheromone components Turntable bioassay Field test (total moths caught)2) 

Z8-12:Ac E8-12:Ac E8-12:OH 
 

Total moths 
caught 

Percent (%) of 
males captured1) 

 
 C. ombrodelta Cydia notanthes 

96 4 0  53  14.6 ±  7.7 b  1 4 
96 4 1 (CK)  68   23.6 ± 12.2 ab  21 122 
96 4 2  45  12.3 ±  5.5 b  22 124 
96 4 5  86  26.2 ± 10.8 a  17 153 
96 4 10  63   20.4 ±  7.2 ab  18 268 

Blank (CK)  8   2.9 ±  3.6 c  0 0 
1) The mean ± S.D. was derived from six replications. Data were transformed to arc sin x prior to analysis; 

means followed by the same letter do not significantly differ at the 5% level according to Duncan’s multiple 
range test. 

2) The field test with one replication was conducted in a carambolla orchard in Yuanlin Township, Changhua 
County from 1 Mar. to 4 June 2001. 

 
 

Z8-12:Ac/E8-12:Ac/1-12:OH
 

Table 7. Catches of male Cryptophlebia ombrodelta moths in traps baited with a red septum loaded with 1 mg of 
different ratios of Z8-12:Ac/E8-12:Ac = 96/4 and 1-12:OH with a turntable bioassay and field tests 

Pheromone components Turntable bioassay Field test (total moths caught)2) 

Z8-12:Ac E8-12:Ac 1-12:OH  
Total moths 

caught 
Percent (%) of males 

captured1) 

 
 C. ombrodelta Cydia notanthes 

96 4 0  86 23.4 ± 11.7 ab  5 2 
96 4 2 (CK)  53 13.0 ± 12.4 abc  7 3 
96 4 5  45 11.9 ± 15.5 bc  5 3 
96 4 10  65 14.4 ± 16.1 abc  4 1 
96 4 20  73  37.2 ± 35.6 a  3 1 

Blank (CK)   0 0 c  0 0 
1) The mean ± S.D. was derived from five replications. Data were transformed to arc sin x prior to analysis; 

means followed by the same letter do not significantly differ at the 5% level according to Duncan’s multiple 
range test. 

2) The field test with one replication was conducted in a carambolla orchard in Yuanlin Township, Changhua 
County from 1 Mar. to 4 June 2001. 
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9.126728, d.f. = 30, p = 0.000023*)

E8-12:OH

E8-12:OH

E8-12:OH

( )  

( )1-12:OH  

Z/E8-12:Ac = 96/4

1-12:OH

1-12:OH 20

37.2% Z/E8-12:Ac/1-12:OH = 

96/4/10 96/4/0 96/4/2

(F = 

3.618704, d.f. = 24, p = 0.013992*)

1-12:OH

( )

1-12:OH

( )  

( )1-18:OH  

Z/E8-12:Ac = 96/4

1-18:OH

1-18:OH

Z8-12:Ac/E8-12:Ac/1-18:OH = 

96/4/0 130

30.8% (F = 6.007566, d.f. 

= 30, p = 0.000578*)

Z8-12:Ac/E8-12:Ac/1-18:OH 

= 96/4/0 10

1-18:OH

30~50 (

)  

( )1-12:Ac  

Z/E-8-12:Ac = 96/4

1-12:Ac

1-12:Ac

Z8-12:Ac/E8-12:Ac/1-12:Ac = 96/4/0

207 37.6%

(F = 10.15792, d.f. = 42, 

Z8-12:Ac/E8-12:Ac/1-18:OH
 

Table 8. Catches of male Cryptophlebia ombrodelta moths in traps baited with a red septum loaded with 1 mg of 
different ratios of Z8-12:Ac/E8-12:Ac = 96/4 and 1-18:OH with a turntable bioassay and field tests  

Pheromone components Turntable bioassay Field test (total moths caught)2) 

Z8-12:Ac E8-12:Ac 1-18:OH  
Total moths 

caught 
Percent (%) of  

males captured1) 

 
 C. ombrodelta Cydia notanthes 

96 4 0  130 30.8 ± 17.7 a  10 35 
96 4 1 (CK)  57  18.7 ± 22.5 ab   6 30 
96 4 2  102 27.9 ± 16.4 a   0 38 
96 4 5  54  15.9 ± 10.9 ab   4 42 
96 4 10  20   6.2 ±  8.6 bc   4 50 

Blank (CK)  3  0.6 ±  1.0 c   1  0 
1) The mean ± S.D. was derived from six replications. Data were transformed to arc sin x prior to analysis; 

means followed by the same letter do not significantly differ at the 5% level according to Duncan’s multiple 
range test. 

2) The field test with one replication was conducted in a carambolla orchard in Yuanlin Township, Changhua 
County from 1 Mar. to 4 June 2001. 
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p = 0.000002*)

Z8-12:Ac/E8-12:Ac/1-12:Ac = 96/4/40

96/4/30

13 14 1-12:Ac

Z8-12:Ac/E8-12:Ac/1-12: 

Ac = 96/4/40 25

( )

1-12:Ac

1-12:Ac 40

30( ) ( )

Z8-12:Ac/E8-12:Ac/1-12:Ac  
 

Table 9. Catches of male Cryptophlebia ombrodelta moths in traps baited with a red septum loaded with 1 mg of 
different ratios of Z8-12:Ac/E8-12:Ac = 96/4 and 1-12:Ac with a turntable bioassay and field tests  

Pheromone components Turntable bioassay Field test (total moths caught)2) 

Z8-12:Ac E8-12:Ac 1-12:Ac  
Total moths 

caught 
Percent (%) of 

males captured1) 

 
 C. ombrodelta Cydia notanthes 

96 4 0  207 37.6 ± 29.8 a   7 0 
96 4 10   28 3.0 ± 3.9 c   3 2 
96 4 20  192  27.5 ± 13.7 ab   3 4 
96 4 40  126 14.8 ± 11.5 b  13 25 
96 4 30 (CK)  164 17.0 ± 15.1 b  14 7 

Blank (CK)    1 0.2 ± 0.7 c   0 0 
1) The mean ± S.D. was derived from eight replications. Data were transformed to arc sin x prior to analysis; 

means followed by the same letter do not significantly differ at the 5% level according to Duncan’s multiple 
range test. 

2) The field test with one replication was conducted in a carambolla orchard in Yuanlin Township, Changhua 
County from 1 Mar. to 4 June 2001. 

 
 

Z8-12:Ac/E8-12:Ac/1-14:Ac  
 

Table 10. Catches of male Cryptophlebia ombrodelta moths in traps baited with a red septum loaded with 1 mg of 
different ratios of Z8-12:Ac/E8-12:Ac = 96/4 and 1-14:Ac with a turntable bioassay and field tests  

Pheromone components Turntable bioassay Field test (total moths caught)2) 

Z8-12:Ac E8-12:Ac 1-14:Ac  
Total moths 

caught 
Percent (%) of 

males captured1) 

 
 C. ombrodelta Cydia notanthes 

96 4 0  53 28.7 ± 20.7 a  3 44 
96 4 2  54  26.6 ± 19.7 ab  2 18 
96 4 5 (CK)  40  18.1 ± 11.0 ab  6 22 
96 4 10  47  16.9 ± 16.1 ab  2 54 
96 4 20  26  9.7 ± 11.8 b  1 83 

Blank (CK)   0 0 c  0  0 
1) The mean ± S.D. was derived from five replications. Data were transformed to arc sin x prior to analysis; 

means followed by the same letter do not significantly differ at the 5% level according to Duncan’s multiple 
range test. 

2) The field test with one replication was conducted in a carambolla orchard in Yuanlin Township, Changhua 
County from 1 Mar. to 4 June 2001. 
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( )1-14:Ac  

Z/E8-12:Ac = 96/4

1-14:Ac

1-14:Ac

Z8-12:Ac/E8-12:Ac/1-14:Ac = 96/4/0

28.7% (F = 

5.776058, d.f. = 24, p = 0.001228*)

Z8-12:Ac/E8-12: 

Ac/1-14:Ac = 96/4/5

Z8-12:Ac/ 

E8-12:Ac/1-14:Ac = 96/4/20

83 ( )

1-14:Ac  

( )1-16:Ac  

Z/E8-12:Ac = 96/4

1-16:Ac

1-16:Ac 20

26.1% Z/E8-12:Ac/1-16:Ac = 96/4/5

96/4/0

(F = 18.20268, d.f. = 78, p = 

0.000000*)

Z/E8-12:Ac = 96/4

Z8-12:Ac/ 

E8-12:Ac/1-16:Ac = 96/4/10 96/4/5 3

210 196

96/6/20 58 ( )

1-16:Ac  

( )1-18:Ac  

Z/E8-12:Ac = 96/4

1-18:Ac

1-18:Ac Z8-12: 

Ac/E8-12:Ac/1-18:Ac = 96/4/0 96/4/5

(F = 8.740156, d.f. = 58, p = 

0.000003*) 1-18:Ac

3 2~5

Z8-12:Ac/ 

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

Z8-12:Ac/E8-12:Ac/1-16:Ac
 

Table 11. Catches of male Cryptophlebia ombrodelta moths in traps baited with a red septum loaded with 1 mg of 
different ratios of Z8-12:Ac/E8-12:Ac = 96/4 and 1-16:Ac with a turntable bioassay and field tests  

Pheromone components Turntable bioassay Field test (total moths caught)2) 

Z8-12:Ac E8-12:Ac 1-16:Ac  
Total moths 

caught 
Percent (%) of 

males captured1) 

 
 C. ombrodelta Cydia notanthes 

96 4 0  255  22.3 ± 15.5 ab  3 129 
96 4 5 (CK)  271  20.9 ± 12.8 ab  1 196 
96 4 10  202 15.2 ± 11.5 b  0 210 
96 4 20  327 26.1 ± 11.4 a  1  58 
96 4 30  215 15.5 ±  9.3 b  0 165 

Blank (CK)    0 0 c  1   1 
1) The mean ± S.D. was derived from 14 replications. Data were transformed to arc sin x prior to analysis; 

means followed by the same letter do not significantly differ at the 5% level according to Duncan’s multiple 
range test. 

2) The field test with one replication was conducted in a carambolla orchard in Yuanlin Township, Changhua 
County from 1 Mar. to 4 June 2001. 
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166 1-18:Ac

 

 

 
 

Z8-12:Ac (Kydonieus et al., 1982a, b)

Z/E8-12:Ac

 (Grapholita molesta) 

Z/E8-12:Ac = 100/7 (Cardé et al., 1979)

Cryptophlebia batrachopa 99.5/0.5 (Hall 

et al., 1984) C. leucotrata 10/90 (Newton 

et al., 1993)  (Cydia 

notanthes) E8-12:Ac  

(Hung et al., 2001) 

Ecdytolopha torticornis

E8-12:Ac (Chamberlain et al., 2003)

Z8-12:Ac E8-12:Ac

96/4

Z/E8-12:Ac = 96/4

Z/E8-12:Ac = 96/4

Z/E8-12:Ac = 96/4

Z/E8-12:Ac = 96/4

1-12:OH 1-18:OH

1-14:Ac 1-16:Ac 1-18:Ac

 

Orfamone II Z8-12:Ac 1-12:OH

(Sinclair and Sinclair, 

1980) 1-12:OH

Z8-12:Ac

hairpencil display (Roelofs et al., 

1973; Baker and Cardé, 1979) 1-12:Ac

Z8-12:Ac

(Roelofs et al., 1973)

30 40  

Z8-12:OH

Z8-12:Ac/E8-12:Ac/1-18:Ac
 

Table 12. Catches of male Cryptophlebia ombrodelta moths in traps baited with a red septum loaded with 1 mg of 
different ratios of Z8-12:Ac/E8-12:Ac = 96/4 and 1-18:Ac with a turntable bioassay and field tests  

Pheromone components Turntable bioassay Field test (total moths caught)2) 

Z8-12:Ac E8-12:Ac 1-18:Ac  
Total moths 

caught 
Percent (%) of 

males captured1) 

 
 C. ombrodelta Cydia notanthes 

96 4 0  132 15.8 ± 13.7 a  5  17 
96 4 2  251 26.8 ± 15.7 a  2  21 
96 4 5 (CK)  189 19.3 ± 13.0 a  3 166 
96 4 10  254 25.0 ± 24.6 a  4   2 
96 4 20  130 13.1 ± 11.0 a  2  10 

Blank (CK)    0 0 b  0   0 
1) The mean ± S.D. was derived from 11 replications. Data were transformed to arc sin x prior to analysis; 

means followed by the same letter do not significantly differ at the 5% level according to Duncan’s multiple 
range test. 

2) The field test with one replication was conducted in a carambolla orchard in Yuanlin Township, Changhua 
County from 1 Mar. to 4 June 2001. 
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Z8-12:OH ( )

Hung et al. (1999) 

Z8-12:Ac

Z8-12:Ac/Z8-12:OH

Z8-12:OH

 (Sinclair and Sinclair, 

1980) Chang (1995) 

C. illepida

Z8-12Ac

E8-12:Ac Z8-12:OH

Z7-12:Ac

OFM (Bedoukian, 

Z8-12:Ac/E8-12:Ac/Z8-12:OH = 93/6/1) 

Z8-12:Ac/E8-12:Ac

Z8-12:Ac/E8-12:Ac 90/10

92/8 94/6 96/4

98/2 100/0

94/6 Z7-12:Ac

OFM (Bedoukian) 

Z-8-12:Ac/ E8-12:Ac/Z8-12:OH/Z7- 

12:Ac = 93/4/1/2

Z8-12:OH

Z8-12:OH

 

1~10 E8-12:OH

Ecdytolopha 

torticornis E8-12:Ac

1-12:Ac Z8-12:Ac E8-12:OH

11.3 4.1 2.5% 

(Chamberlain et al., 2003)  

Z8-12:Ac E8-12:Ac Z8-12:OH E8-12: 

OH 4 Z8-12: 

Ac/E8-12:Ac/Z8-12:OH = 96/4/20~30 Z8- 

12:Ac/E8-12:Ac/E8-12:OH = 96/4/20~30/1~5

4 Z8-12:Ac/E8-12:Ac/Z8-12: 

OH/E8-12:OH = 96/4/20~30/1~5

Chang (1995) 

C. illepida

Z7-12:Ac Z8-12:Ac/E8-12: 

Ac/Z8-12:OH/Z7-12:Ac = 93/4/1/2

1-12:Ac

30 40

( )

 

Z8-12:Ac 0.5%

E8-12:Ac

 (Hung et al., 2001)

Z8-12:Ac/ 

E8-12:Ac = 96/4

Z8-12:OH

E8-12:OH ( )

40 1-12:Ac 20

1-14:Ac 10 1-16:Ac

5 1-18:Ac

( )

Z8-12:Ac

E8-12:Ac

E8-12:Ac
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Influences of Ester and Alcohol Compounds Identified from the 
Extract of the Female’s Abdominal Tip on the Attractiveness of 
the Main Sex Pheromone Component, (Z)-8-dodecen-1-yl acetate, 
of the Macadamia Fruit Borer, Cryptophlebia ombrodelta (Lower) 
 
Chau-Chin Hung*, Wen-Lung Wang Division of Bio-pesticide, Taiwan Agricultural Chemicals and Toxic Substances Research 

Institute, COA, Wufeng, Taichung, Taiwan 41358, ROC 
Ming-Der Hung Division of Pesticide Chemistry, Taiwan Agricultural Chemicals and Toxic Substances Research Institute, COA, 

Wufeng, Taichung, Taiwan 41358, ROC 

ABSTRACT 

The influences of ester and alcohol compounds identified from the extract 
of the female’s abdominal tip on the attractiveness of the main component, 
(Z)-8-dodecen-1-yl acetate (Z8-12:Ac), of the sex pheromone of the macadamia 
fruit borer, Cryptophlebia ombrodelta (Lower), were evaluated by turntable 
bioassays and field tests. Nine compounds were tested: (E)-8-dodecen-1-yl 
acetate (E8-12:Ac), 1-dodecyl acetate (1-12:Ac), 1-tetradecyl acetate (1-14:Ac), 
1-hexadecyl acetate (1-16:Ac), 1-octadecyl acetate (1-18:Ac), Z-8-dodecen-1-ol 
(Z8-12:OH), (E)-8-dodecen-1-ol (E8-12:OH), 1-dodecanol (1-12:OH), and 1- 
octadecanol (1-18:OH). The results showed that a sticky board baited with a 
dosage of 1000 µg Z8-12:Ac, in a red septum trapped greater numbers of 
male moths than other dosages in the turntable bioassay. The catch number 
was significantly greater with a ratio of Z8-12:Ac/E8-12:Ac of 100~96/0~4 
than with other ratios, but when the ratio of E8-12:Ac exceeded 6%, only a 
few moths were caught. The influences of eight other compounds on the 
attractiveness to C. ombrodelta were tested by formulating different ratios on 
the basis of Z8-12:Ac/E8-12:Ac = 96/4. There was no influence on the 
attractiveness to C. ombrodelta when Z8-12:Ac/E8-12:Ac = 96/4 was mixed 
with different ratios of 1-12:OH, 1-18:OH, 1-14:Ac, 1-16:Ac, and 1-18:Ac, 
respectively. Total numbers of moths caught in field tests were 13 and 14 in 
the wing sticky trap baited with Z8-12:Ac/E8-12:Ac/1-12:Ac = 96/4/30 and 96/ 
4/40, respectively, which were much higher when compared to other blends 
(3~7 moths). The results of Z8-12:Ac/E8-12:Ac = 96/4 mixed with different 
ratios of E8-12:OH were similar to those of Z8-12:OH. More moths were 
trapped by lures containing Z8-12:OH (9~22 moths) or E8-12:OH (17~22 
moth) compared to the check lure formula that contained only Z8-12:Ac/ 
E8-12:Ac = 96/4 (3~4, 17~22 moths) in field tests. The sex pheromone of C. 
ombrodelta contained 4 components, Z8-12:Ac, E8-12:Ac, Z8-12:OH, and E8- 
12:OH, on the basis of the results in this report. 
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