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�(Oriental fruit fly, Bactrocera dorsalis Hendel)4EF	G5H7
��I6JKL	MN�

O%�PQL	RSTU5VW�-�XYZ[\�]^�+_`����a�bcde���+f

g�>?hijk 1994lmnopde��qr�stu	
�����vw�xydz{ 61|�

�}�~}�	������������ 3|������~� 3�13�23�����}����

4�����"��*��4����)����.�� ��¡4 0-64 ¢�65-256 ¢�257-1024

¢� 1025 ¢q£�94¤¥	
���5��¦§�¨©ª«¬­5	
�U®��-�¯°±²

$�³´n@­µ4¶�·¸�]+!¹º����»¼½5����¾�q¿À¹ºÁÂ5°Ã�

Ä­Å5ÆÁÂq+ÇÈ(1)8�°ÉÊ 30-60�Ë�(2)jÌÍ"�!¹º�����»¼½ÎÏÐÑ

Ò4ÓÔ� 

����� 

���������	
 

ÕÖ Steiner(1952)�×(1978)ØÙ�	
�Y7Ú��Û4£Ü 10:00 ÝÞßà���4áâã

	
�����5äå�æ�ç�èéêë�ì|�æ��¡4£Ü 9:00 Þ 11:00�£Ü 11:00 Þí

Ü 1:00�íÜ 1:00Þ 3:00�3:00Þ 5:00�íÜ 5:00Þî�£Ü 9:00�qï¯ð��ñºðòhi�

~�æðò�óô�¡õö� 

 

� 1. � GPS���������	
(��
����������������)� 

Fig. 1. Testing area for developing a rapid density detection technique for the oriental fruit fly (in Wu-feng, Fen-yuan and 

Tsao-tun areas adjacent to Agricultural Research Institute). 
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� 2. �����(a)�������(b)�	
� 

Fig. 2. Set-up for oriental fruit fly density monitoring: (a) 10-day monitoring trap; (b) umbrella trap for 30-min rapid density 

monitoring. 
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� 3. �����
��������(a)��������(b-d)� 

Fig. 3. Relative location of the 10-day monitoring trap (a) and 30-min rapid density monitoring (b-d). 

 

� 4. ������������ !"#$�%&(n = 1143')��

Fig. 4. Daily activity of the male oriental fruit fly trapped by methyl eugenol in different time intervals of the day (n = 1143 

flies). 
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XVw��4 a�b� cè1�jÍ"��� 280�136� 146x�YVw�15"�4 229x�

4ñº¼½Î�_�çhºyÓZ"�ñº"�\.�_�zµk¨{�|ln}~ x
0.2

 \.�ñ��

c!ÓZ"�5¼½^��_�� 1�0T�ÓZ"�!\.]Ï�5¼½^��_�	�� p�0.05

5�´L§®�í�ÏZ\."�Û5¼½^�ô� 0.70q£�� Root mean squared error ���Q�

4�"�ép�¸³b$k¨{�\.�áñº¼½�_� 

è1XV1���1YV15"�0k¨{�\.�*q���4k���30 �Ë��4²�

��ñºab�_]�15������ R
2[ô���� 2�� 2 "����è1XV15ab R

2

[�4m�]ô�� 0.2����YV15 R
2[ 0.49���YVw�"�{���ab¯��%µ��

-R�ðÍ��5\��+P�JK��Û#w�õ���âÎ�v�áy"�Õ����q��4

1-60¢�1-80¢�1-100¢�q�x w�[�1¡q�_!zµ(� 3)�`� 3Í¢��Z°e��

���Û� r[��°P�£YV1�¼½ r[¤�ê¥� 0.73! 0.705Û��
�XV1�r[¥

� 0.24! 0.425Û� 

� 1. �����(x1)����� 30�	
�(x2)�
����(p<0.05) 

Table 1. Correlation matrix between data sets collected at 10-day-interval(x1) and 30-min rapid monitoring (x2) 

  Density    
Variables 

x2 x1  ln x2 ln x1  x2

0.2 x1

0.2 

x2 1.00        

x1 0.36 1.00       

ln x2 0.71 0.44  1.00     

ln x1 0.32 0.78  0.48 1.00    

x2

0.2 0.80 0.45  0.99 0.48  1.00  

x1

0.2 0.35 0.86  0.50 0.99  0.49 1.00 

� 2. ���(ln x1)� 30�	��(ln x2)���� 

Table 2. Regression analysis of 10-day interval data (ln x1) and 30-min data (ln x2) 

Data collected by 
Intercept 

(S.E.)z 

t-value 

(p) 

Slope 

(S.E.) 

t-value 

(p) 
R2 

Two-person team (n = 229) -0.54 

(0.218) 

-2.49 

(p>0.01) 

0.49 

(0.03) 

14.81 

(p<0.01) 

0.49 

Single person - a (n = 280) 0.96 

(0.264) 

 3.64 

(p<0.01) 

0.26 

(0.042) 

6.07 

(p<0.01) 

0.12 

Single person - b (n = 136) -0.21 

(0.329) 

-0.63 

(p>0.01) 

0.32 

(0.059) 

5.36 

(p<0.01) 

0.18 

Single person - c (n = 146) 0.79 

(0.486) 

 1.63 

(p>0.01) 

0.23 

(0.07) 

3.15 

(p<0.01) 

0.07 

z Standard error. 
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XV15"��_�	��ÏZ�����¾¼½Î���µ°¦b$(£YV1"�5���

! 30 �Ë�����	»
¼½Î�v-�qhº­Å-ÏZ���¾Û�¼½f¯�¨�_jÍ

5�c¯��4-0.54�{� Student’s t �Ô§¹°�´(p>0.01)�!p¨£�©Ûª���ÏZ�¾

�w�[ô²4 0¢��«z�¬�­�v-�hq y=bx��ab��	�� 4�jÍ R2�´u®

« 0.93q£(R24��Óë�{��5+_)�ñº-�¯���1-60¢�1-100¢�x "�'è1

�_"����§°�´�°�¯�4±ÊÓë�ab�c¯{�Óë�{5����+_ô� 93%

q£�a 1-80¢5ab��!²5Û��§�´�°°�b$�� 5a�b4 1-100¢"�0¯�]�

	5zµ�j�"�0¯�jÍ5�c¯�³ç94���/� 30�Ë��5f¯(�< Y = ln x2�

X = ln x1)� 

� 3. ��
������������(ln x1)� 30�	����(ln x2)
���
��(n =���) 

Table 3. Correlation coefficients between 10-day interval and 30 min monitoring data based on different ranges of fly 

numbers (n = sample size) 

Range of fly numbers 
Working team 

1-60 flies 1-80 flies 1-100 flies All data 

Two-person team 0.73 

(n = 217) 

0.73 

(n = 222) 

0.70 

(n = 228) 

0.70 

(n = 229) 

Single person - a 0.28 

(n = 257) 

0.31 

(n = 268) 

0.33 

(n = 274) 

0.35 

(n = 280) 

Single person - b 0.42 

(n = 136) 

0.42 

(n = 136) 

0.42 

(n = 136) 

0.42 

(n = 136) 

Single person - c 0.24 

(n = 138) 

0.28 

(n = 140) 

0.26 

(n = 142) 

0.26 

(n = 146) 

� 4. �� ������(ln x1)� 30�	����(ln x2)��!"#��$ 

Table 4. Regression analysis of 10-day interval (ln x1) data and 30-min (ln x2) based on data collected by the 

two-person team. 

Independent variable and dependent variable 
Intercept 

(S.E.) 
t-value 

(p) 
Slope 
(S.E.) 

t-value 
(p) 

R2 

A.1-60 flies (n = 217)      

1. ln x2 = a + b ln x1 -0.521 
(0.201) 

-2.58 
(p>0.01) 

0.477 
(0.03) 

15.4 
(p<0.01) 

0.53 

2. ln x2 = b ln x1   0.400 0.007 
(p<0.01) 

0.94 

B.1-80 flies (n = 222)      

1. ln x2 = a + b ln x1 -0.576 
(0.204) 

-2.82 
(p<0.01) 

0.489 
(0.030) 

15.7 
(p<0.01) 

0.53 

2. ln x2 = b ln x1   0.404 
(0.006) 

58.2 
(p<0.01) 

0.94 

C.1-100 flies (n = 228)      

1. ln x2 = a + b ln x1 -0.544 
(0.218) 

-2.49 
(p>0.01) 

0.492 
(0.033) 

14.8 
(p<0.01) 

0.49 

2. ln x2 = b ln x1   0.411 
(0.007) 

56.03 
(p<0.01) 

0.93 

D.All data (n = 229)      

1. ln x2 = a + b ln x1 -0.536 
(0.222) 

-2.41 
(p>0.01) 

0.492 
(0.033) 

14.5 
(p<0.01) 

0.48 

2. ln x2 = b ln x1   0.412 
(0.007) 

55.4 
(p<0.01) 

0.93 
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ñ�´`YV15 1-60¢�1-100¢�x "�jÍ½^¯ Y = 0.400X�Y = 0.411X� Y = 0.412X

¯<�/ö���¼{� 30�Ë��(� 5)�q���/õ��!)µ� 5�n 1024¢/�5¼{

30 �Ë��[4 16-17.3 ¢�)µ!�µ� 5�n 256 ¢/�5¼{[4 9.2-9.9 ¢��µ!�µ�

 5�n 64¢/�5¼{[Ô4 5.3-5.5¢�¶%YV1�j�"�dõ 229x��<· 1x"�ÉÊ

100¢q£�¸r94
¹²$5/ö�c¯��b$ 1-100¢�"�� 

-���	
�������ÁÂjÍ�hi�	!¹º�����»�¼½��YV1jÌÍ

"�5¼½Î�
�XV1�x "�0wõ�_]��c�30 �Ë�����!�����Ï�

5Û�«wõ�´L§5¼½.ö^��-�f¯�	
�Ú�å	Dô�å$�£º»�	JK	


�¼½Ú�_�(Iwahashi 1972)�¾	�¿ÀÊ>4]� 2-3 0#�Ú��!Á�ê��S���

ô�JK���	� 

 

 

� 5. �� 1-100%����� 30�	���������&(a:'(�)*+ b:'()*�Y=ln x2, X=ln x1), 

Fig. 5.  Regression line of 10-day interval vs. 30-min data from two-person counts (a: with intercept; b: intercept set to zero+

Y=ln x2, X=ln x1). 

� 5. ����������
��-./0$ 

Table 5. Estimation of 30 min counts from 10-day interval data by regression equation 

No. of flies detected in 30-min ± S.E. (untransformed) 
Density Indexz  (no. flies /10 days) 

64 flies 256 flies 1024 flies 

1-60 flies 

Y = 0.400X y 

5.3 ± 1.03 9.2 ± 1.04 16.0 ± 1.05 

1-100 flies 

Y = 0.411X 

5.5 ± 1.03 9.9 ± 1.04 17.3 ± 1.05 

All data 

Y = 0.412X 

5.5 ± 1.03 9.9 ± 1.04 17.3 ± 1.05 

z Density index (fly number per 10 days): green: 0-64 flies; blue: 65-256 flies; yellow: 257-1024 flies; red: above 1025 flies.  
y Y = ln x2; X = ln x1.  
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Study on the Ecological Methods for the Oriental 

Fruit Fly, Bactrocera dorsalis Hendel. I. Developing 

a Rapid Technique for Density Monitoring
1
 

Edward Y. Cheng2, Wen-Ying Su3, Yu-Bing Hwang2,4, 

Ming-Yao Chiang2 and Ching-Hua Kao2 

Summary 

Cheng, E. Y., W. Y. Su, Y. B. Hwang, M. Y. Chiang, and C. H. Kao. 2004. Study on the ecological methods for the 

oriental fruit fly, Bactrocera dorsalis Hendel. I. Developing a rapid technique for density monitoring. J. Agric. Res. 

China 53:155-164.  

A 10-day density monitoring system for the oriental fruit fly, Bactrocera dorsalis, has been used for 

the area-wide control program in Taiwan since 1994. This monitoring method records average catch of fruit 

flies over ten days, which can reduce the day to day variation and provides a stable report. However, the 

10-day monitoring data can not be applied in an urgent situation, and a rapid monitoring technique to 

complement the existed system has been developed. Major criteria for the rapid monitoring technique are 

shortening the survey time to less than one hour, and the obtained data should be comparable to current 

10-day monitoring data. 

Field experiments had been performed from June to December of 2003, a period without low 

temperature that might hamper the activity of fruit flies. The testing field covering acreage of more than 

17,500 hectares is located in Wufeng, Tsaotun and Fenyuan areas that crossing Taichung, Nantou and 

Changhua counties. Sixty-eight surveying spots were chosen to establish both 10-day and rapid density 

monitoring data, and the distance between any two surveying spots is more than one kilometer. Rapid 

density detection technique was tested in individual surveying spot on the 10
th

 day by applying the 

umbrella-type trap baited with naled and methyl eugenol mixture. A collecting net (40 cm in diameter and 

60 cm height) was hanging under the trap, and a 100 cm�100 cm white plastic cloth was placed on the 

ground to help visualizing the attracted fruit flies. Three observation traps, each is one hundred meter afar 

from the surveying spot, were arranged in right-angled triangle form. The observation time in each trap is 

ten minutes and the number of flies attracted/killed was recorded. Four observation teams, a two-person 

team and three single person teams, were dispatched for the field experiment. Accumulated 10-day and 

rapid density monitoring data were analyzed for possible correlations, and the results indicated that the 

coefficient of correlation (r) between data of two methods only ranged from 0.24 to 0.42 for single person 
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team, while is 0.7-0.73 for the two-person team. Consequently, the data obtained from the two-person team 

was used to develop the correlation model between the 10-day and the rapid density monitoring methods. 

The obtained data had gone through the log transformation for statistic analysis to establish a correlation 

equation , Y = 0.41X, and the determined coefficient (R
2
) exceeds 0.93.�

Key words: Rapid density detection technique, Bactrocera dorsalis. 
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