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1.  (A-L) 
Fig. 1. The 3D geographic distribution of oriental fruit fly monitoring sites (A-L) in Juan-Nan area of Mei-Shan 
township, Chia-Yi county. 

2.
Fig. 2. Fruit crop structure in Juan-Nan area of Mei-Shan township, Chia-Yi county. 



 56  3 156

GeoTAIWAN 95203064 95203065
95203066 95203074 95203075 95203076 GARMIN GPSVT

Mapinfo 7.0
 (Scaper 3.80) 3D 1

2005 6 10 11 2006
12 10 1 A-L

4.0 4.0 0.9 cm3 95% 5% 1.0-1.5 m
2

5 m
100 4

(1) 2005 5 24
(2) 2005 8 17

(3) 2005 10 12
(4) 2005 10 31

(5) 2006 5 95

4  (3.5 3.5 0.7 cm3)
800 200 50 mL

95% 5% 300
2005 6 12 4 2006 5

4

2005 7
7 15 309 65 cm 90 cm

GF-120 0.02%
8 100 10 5 m

10,000



157

2005 2006 6
11 2 7 8 7
8 9 3 12

5 2005 7 30 9 10
35 2006 7 30 9 10 17

2005 50% 40

2005 2006 12 D E F J K
5  (Hot spots)

1 2007 7 2

8 11
4

7 8
7 8  (Taipei Agricultural 

Products Marketing Cooperation, 1996-2005) 3
7-8 6 7

2005 7 8
4

9-11
7 15 200 309

2005 7 16
8 30 9 30

(http://rdc28.cwb.gov.tw/data.php) 2004
3

2006 7-9
2 2005 6

3 4
402 945 12.2 28.6 2005

29 1 5
5 4.0

90% 10% 97% 3%

38% 18% 20%



 56  3 158

3. 2005 2006 12  (A-L) 
Fig. 3. Oriental fruit fly density monitoring by 12 farmers (A-L) in Juan-Nan area of Mei-Shan township, Chia-Yi 
county during 2005-2006. 
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4. 2005 2006
Fig. 4. Wax apple production and oriental fruit fly density change in Juan-Nan area of Mei-Shan township, Chia-Yi 
county. 

1. 2005-2006

Table 1. Average oriental fruit fly density in individual monitoring sites located at Juan-Nan area of Mei-Shan 

township, Chia-Yi county, during 2005-2006 

ID of monitoring sitesz

# Longitude Latitude
2005 density 

(No. flies/trap/day)
Above
average

2006 density 
(No. flies/trap/day)

Above
average 

Hot pot 
possibility 

A 209366 2608089 5.6 7.5
B 208629 2608669 4.9 9.0
C 209035 2608557 5.9 6.8
D 207414 2607592 15.1 Yes 11.6 Yes Yes 
E 207530 2608345 24.8 Yes 16.2 Yes Yes 
F 206636 2608275 18.6 Yes 16.0 Yes Yes 
G 206784 2607455 6.0 12.8 Yes 
H 206596 2608152 9.5 8.7
I 208043 2608438 17.5 Yes 8.5
J 206449 2608659 29.6 Yes 15.4 Yes Yes 
K 208064 2607907 19.2 Yes 15.0 Yes Yes 
L 208154 2607672 23.2 Yes 10.3
Average density 15.0 11.5 
z The monitoring sites were point coordinated by Transverse Mercator 2° projection with datum GRS67. 
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2. 2007

Table 2. Oriental fruit fly density in individual monitoring sites located at Juan-Nan area of Mei-Shan township, 

Chia-Yi county in 2007 

OFF density in 2007 (No. flies/trap/day) ID of  
monitoring sites 

Hot spot 
possibility Jun-10 Jun-20 Jun-30 Jul-10 Jul-20 Jul-30

A 0.3 0.2 1.5 3 2 2.5
B 0.2 0.3 1.3 3 2.1 2.8
C 0.3 0 2 3.5 2 2.8
D Yes 0.6 0.2 2.1 4.5 3.5 6
E Yes 0.6 0.5 2.5 4.8 7 12.5
F Yes 1.1 0.5 3 5.5 8.5 15
G 0.3 0.4 2.5 3.9 5 9.5
H 0.6 0.4 1.8 3.5 5.5 8.3
I 0.6 0.5 1.5 4 7 9.2
J Yes 0.2 0.7 2.3 5 5.5 11.6 
K Yes 0.3 0.3 2 5.5 5 10.5
L 0 0.2 1.5 4 3.5 7

3. 2005 2004

Table 3. Comparison of wax apple production and oriental fruit fly control cost in Juan-Nan area of Mei-Shan 

township, Chia-Yi county for 2005 and 2004 

Items compared 2005 / 2004 Difference Gain in NT dollars 
Yield      

Quantity (tons) 545 / 857 -36%z

Price (NT dollars per kg) 102.3 / 61.1 +66%  
Value (NT dollars) 55,753,500 / 52,362,700 +6% +3, 390,800 
Export (tons) 20y / 0   

      
Control expenses(NT dollars)    

Fruit bagging 5,202,813 / 6,092,295 - 889,482 
Male annihilation  

(Methyl eugenol + Naled) 
99,000 / 0 

Food bait (GF-120) 33,000 / 0 
Field sanitation 29,700 / 0 

+ 161,700 
+727,782

Total     +4,118,582 
z Production reduced 36% due to typhoon. 
y First time ever for exportation form Juan-Nan area of Mei-Shan township, Chia-Yi county. 

14% 14%
22% 50%

2005 7 8
3
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4. 2006 2004
Table 4. Comparison of wax apple production and oriental fruit fly (OFF) control cost in Juan-Nan area of Mei-Shan 
township, Chia-Yi county for 2006 and 2004 

Items compared 2006 / 2004 Difference Gain in NT dollars 
Yield    

Quantity (tons) 432 / 857 -50%  
Price (NT dollars per kg) 138.6 / 61.1 +227%  
Value (NT dollars) 59,875,200 / 52,362,700 +14% +7,512,000 
Export (tons) 23 / 20z +15%z

    

Control expenses (NT dollars)    
Fruit bagging  4,125,000 / 6,092,295 - 1,967,295 
Male annihilation  

(Methyl eugenol + Naled) 
99,000 / 0 

Food bait (GF-120) 2,080 / 0 
Field sanitation 0 / 0 

+ 101,080 
+1,866,215

Total    +9,378,715 
z The second year for exportation since 2005. 

5. 1-5
Table 5. Questionnaire on the area-wide control efficacies in a 5-point scale from wax apple growers in Juan-Nan 
area of Mei-Shan township, Chia-Yi county  

Rating obtained from 29 farmers 
Question

5z 4 3 2 1 
Score 

1. Are you satisfied with the results of OFF 
area-wide control program? 

2 24 0 1 2 3.79 

2. Your understanding of the area-wide 
control tactics is sufficient. 

3 21 3 2 0 3.86 

3. Are you willing to practice the area-wide 
control program? 

6 21 1 1 0 4.10 

4. Do you think the quality of harvested fruit 
improved in this program? 

4 22 3 0 0 4.03 

5. Did you reduce the cover spray after 
adapting area-wide control? 

6 20 2 1 0 4.07 

6. Did you gain financially after 
implementing the area-wide control? 

5 24 0 0 0 4.17 

Average rating      4.00 
z 5: strong agree, 4: agree, 3: neither agree nor disagree, 2: disagree, 1: strong disagree. 

2.9% 1.9% 7-8 9-10
10-2
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Studies on Small Model Area-wide Control of the Oriental 
Fruit Fly for Wax Apple in Taiwan1

Ming-Yao Chiang2, Ching-Hua Kao2,4, Yu-Bing Huang2,
Edward Y. Cheng2 and Mu-Chuan Lee3

Abstract
Chiang, M. Y., C. H. Kao, Y. B. Huang, E. Y. Cheng, and M. C. Lee. 2007. Studies on small model 
area-wide control of the oriental fruit fly for wax apple. J. Taiwan Agric. Res. 56:153-164. 

The area-wide (AW) control of the oriental fruit fly (Bactrocera dorsalis (Hendel), OFF) was tested, 
using the conditions defined by Lindquist, in Juan-Nan area of Mei-Shan township, Chia-Yi county, 
where wax apple is the major crop with significant economical importance.  Growers in this area show a 
common interest in wax apple production, hence are highly cooperative in managing the fruit fly 
population.   All available OFF control techniques have been utilized, e.g., methyl eugenol bait for male 
annihilation; protein bait for female fly control; bagging of the fruits; and thorough field sanitation in all 
wax apple orchards.  A well organized OFF density monitoring program was established with 12 
monitoring sites, which covered 500 ha testing area.  By using 3D aero-photos display system, control 
planning and farmer education were conducted under the AW control scheme.  In two years of AW 
control practice, the OFF population droped below the economic threshold and fruit production was in 
excellent quality with a financial gain of NT$ 4 million ($122,000) in 2005.  In 2006, the OFF 
population density was further reduced 50% from that of 2005, and the estimated economic gain on fruit 
value combining with the saving of pest control cost exceeded NT$ 9 million ($286,000).  The 
evaluation of the AW control program also included a survry of farmers’ inputs, which concluded a score 
of 4.0 in the scale of 1 to 5.  The control practice covering 500 ha was considered small in the AW 
control model for OFF, as if did not have any buffer zone established.  Despite the high mobility of OFF, 
no serious re-invasion problem from the adjacent area occurred due to the scarcity of alternative hosts in 
that area.  This study, though confirmed the AW control requirements as proposed by Lindquist, 
recommends the requirements supplemented with such additional elements as effective control tactics, 
continuous farmer education, new and available technologies. 

Key words: Bactrocera dorsalis, Area-wide control, Wax apple, Small acreage model. 
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