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Fig. 1. PET bottle type I trap, two-layer-PET bottle trap, and three-layer-PET bottle trap. 
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Fig. 2. Graphs showing the improved A, B, C, D, and E traps. 
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p = 0.000912*) ”X”

57.3

0.5 cm

39.2

I

7.4 (F = 20.00633, d.f. 

= 33, p = 0.000002*)

9 cm

 

 

 

0.3 0.5 0.7 cm

1.2 25.4 36.1% 0.7 cm

”X”

(37.3%)

(F = 55.42620, d.f. = 

20, p = 0.000000*)

0.7 cm

27.2% ”X”

22.8% (F = 

4.911881, d.f. = 16, p = 0.013182*) ( )  

 

 

A B C 6

206 87 262

66 A B C

( ) A C

D E A D E

5

206 152 230 227 232 238 313

2) 
Table 1. Trapping efficiency of various pheromone traps for catching male moths of Eucosma notanthes 2) 
Type of trap Dosage Total catch 
   1st trial   
Three-layer-PET bottle trap 1.0 mg 94.8±41.5 a 
Two-layer-PET bottle trap 1) 1.0 mg 5.3±1.9 b 
Two-layer-PET bottle trap 0.1 mg 6.8±4.5 b 

   2nd trial   
Three-layer-PET bottle trap 1.0 mg 49.0±18.6 a 
PET bottle type I trap 1.0 mg 10.3±6.4 b 
PET bottle type I trap 0.1 mg 4.5±5.7 b 
   3rd trial   
Three-layer-PET bottle trap with 

 “X” entrances 
1.0 mg 57.3±26.8 a 

Three-layer-PET bottle trap with  
   0.5-cm-dia. circle entrances 

1.0 mg 39.2±19.6 b 

PET bottle type I trap 1.0 mg 7.4±6.8 c 
1) The two-layer-PET trap has sixteen circle entrances with a diameter of 0.5-cm. 
2) Experiments were conducted at Yuan-Lin, Taiwan, from February 9 to April 19, 2000. Mean ± S.D. 

derived from four replicates; means followed by the same letters do not significantly differ at the 5% level 
by DMRT. 
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1) 
Table 2. Trapping efficiency and rate of escape of the three-layer PET bottle trap with different entrance types for 

trapping Eucosma notanthes1) 
Entrance type Percent of total catch Escape rate (%) 
“X” type  37.3±6.6 a 22.8±11.9 a 
Circle with 0.3-cm diameter 1.2±1.5 c 10.0±11.0 b 
Circle with 0.5-cm diameter 25.4±6.2 b 8.4±4.3 b 
Circle with 0.7-cm diameter 36.1±11.7a 27.2±5.2 a 
Total catch 215.0±94.6 
1) Experiments were conducted at Yuan-Lin, Taiwan, from April 26 to July 12, 2000. Mean ± S.D. derived 

from four replicates. Data were transformed to sin-1 x values, and means followed by the same letters do 
not significantly differ at the 5% level by DMRT. 

 

6  
Fig. 3. Total numbers of Eucosma notanthes males captured by different improved traps during 6 weeks at

carambola orchards. Experiments were conducted at Yuan-Lin, Taiwan from October 25 to December 25,
2000. 

 



   79 

= 0.108078) ( )

E

E

E  

 

 
 

9.0 

cm

”X”

0.7 

cm ( )

”X”

E

E

NT$50

E

6~8

NT$20/trap

6

NT$4,800 E

NT$2,800

NT$1,600  

(1)

0.7 cm

5  
Fig. 4. Total numbers of Eucosma notanthes males captured by different improved traps during 5 weeks at

carambola orchards. Experiments were conducted at Yuan-Lin, Taiwan from December 20, 2000 to
February 1, 2001. 
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1) 
Table 3. Trapping efficiency of the improved E trap on catching Eucosma notanthes1) 

1st trial 2nd trial Trap type 

No. of moths/ 
month/trap 

 

No. of moths/ 
month/trap 

Percent of thr total 
catch 

IMP E type I2) 105.4±72.1 a  77.1±38.7 a 37.0±16.6 a 
IMP E type II 56.4±31.2 a 78.4±27.5 a 37.8± 9.2 a 
Three-layer-PET bottle trap 74.4±43.0 a  52.3±38.7 a 25.3±15.7 a 
1) Experiments were conducted at Yuan-Lin, Taiwan during the following dates: 1st trial from December 4, 

2001 to January 2, 2002; 2nd trial from January 3 to February 4, 2002. Mean ± S.D. derived from ten and 
nine replicates in the 1st and 2nd trials, respectively. Data were transformed to sin-1 x values, and means 
followed by the same letters do not significantly differ at the 5% level by DMRT. 
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Improvements in the System for Trapping the Carambola Fruit
Borer, Eucosma notanthes Meyrick by Sex Pheromones 
 

Chau-Chin Hung*, Bin-Yuan Chiang, Wen-Long Wang and Tsay Shiow-Jen 

Biopesticide Department, Taiwan Agricultural Chemicals and Toxic Substances Research Institute, COA, Wufeng, Taichung 413,

Taiwan, R.O.C. 

ABSTRACT 

  Previous experiments showed that the three-layer-PET bottle trap 
displayed a high trapping efficiency for the carambola fruit borer (CFB), 
Eucosma notanthes. In order to lower costs for the mass production of CFB 
traps, it is necessary to model and produce the handmade three-layer-PET 
bottle trap in a factory. Based on serial studies of comparisons of the 
diameter, number of layers, and entrance type, the improved E type trap 
achieved the best trapping efficiency. According to the model of the improved 
E type trap, a newly designed trap composed of a PP bag and a 1500-ml PET 
bottle was made to lower trap costs and volume for storage and transpor- 
tation. Field trapping experiments showed that the composed bag trap caught 
more males than did the three-layer-PET bottle trap. The cost of three-layer- 
PET bottle trap, at NT$100/trap, was decreased to NT$20/trap for the 
composed bag trap. The cost of mass trapping with sex pheromones to control 
CFB was lowered from NT$4800 to NT$1600/ha/6 months. The composed bag 
trap possessed many characters, such a good trapping efficiency, low cost, 
simple composition, and small volume needed for storage and transportation. 
 
Key words: sex pheromone, trapping system, carambola fruit borer, Eucosma 

notanthes 
 




