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ABSTRACT 

 

 The objective of this study was to invent a Mansonia ovitrap and to assess its 

effectiveness if it was used on site.  The study was divided into 2 parts.  The first part included 

experiments to determine color and material texture of ovitraps which were most attractive to the 

mosquitoes.  The second part included a field trial of the type of ovitrap selected from the first 

part of the study.  It was found that black ovitraps attracted most number of Mansonia to lay eggs 

inside the ovitraps  (5-11 rafts , mean = 7.6 rafts of eggs/ ovitrap).  In addition, black ovitraps 

made from rubber tyres attracted most number of Mansonia (5-10 rafts , mean = 7.4 rafts of eggs/ 

ovitrap).   In the second part, 10 ovitraps were placed 5 m off a swamp area in Moo 10, Pa-ye 

village, Sungai Padee subdistrict, Sungai Padee district, Narathiwat province for 3 weeks.  The 

ovitraps were placed one piece per one household.  It was found that ovitraps attracted most 

number of Mansonia to lay eggs inside the ovitraps (70  100 % success rate).  Therefore, the 

invented ovitrap was effective in attracting Mansonia to lay eggs inside, and thus, could be used 

to control the mosquito population and reduced the prevalence of elephantiasis. 

     

 

 

 

  

 
 

 

 

 



(5) 
 

 
 

. . . .
.

 

 

 
 
 

 
 

 
 

 
 
 

 
 
 

 

 



(6) 
 

 

 

             
               (3) 

ABSTRACT               (4) 

              (5) 
                (6) 

              (8) 

              (9) 
                       (10) 

   (11) 

1                1 

             1 

            2 

            20 

            20

           20 

 21 

             21 

2            22 

             22 

          24 

            24 

           29 

3             30 

        30 
            34 

4             38 

               38 

           39 

 



(7) 
 

 ( ) 
 

 
             40 

             45 

           46 

        51 

         58 

          74 
             79 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



(8) 
 

 

 

           
 3-1         30 

3-2   

                               31 

3-3  )     31 

3-4       32 

3-5   

          33 

3-6    

                               34 

3-7 36 
 

 

 

 

 

 

 

 
 
 
 
 
 
 

 
 

 



(9) 
 

 
 

 
-1  1        59 

-2 2        60 
-3  3        61 

-4 4        62 

-5 5        63 

-6  1      64 

-7 2      65 
-8  3      66 

-9 4      67 

-10 5      68 

-11  ( ) 1      69 

-12 ( ) 2      70 
-13  ( ) 3      71 

-14 ( ) 4      72 

-15 ( ) 5      73 

 

 

 

 

 
 

 

 

 

 

 

 

 



(10) 
 

 
 

 
1-1              6 
1-2             11 

1-3            12 

1-4           13   
1-5           14 

2-1            23 

2-2            23 

2-3             23 

 2-4            24 

2-5       26

2-6      27 

2-7         28 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 

 



(11) 
 

 

 

 

-1              48 

-2            48 

-3             48 

-4          49 

-5            49 

-6           49 

-7            50 

-8       50 

-1           52 

-2            52 

-3           52 

-4            53 

-5  ( )           53 

-6             53 

-7            54 

-8           54 

-9            55 

-10         55 

-11  ( )          56 

-12          56 

-13            56 

-14              57 

-15             57 

-16           57 

 

  

          

 



1 
 

 
 

 
 Brugia malayi

( , 2545) 
  superfamily Filarioidea 

   

  

 120   40 

  2  Wuchereria bancrofti 
       Brugia malayi 

         
  (  ,  2549)  

      
  B. malayi Mansonia ( ) 

( , 2544)  
. . 2551    

200       
73 118 6

3
127 (  63.50) 42 ( 21) 

31 ( 15.50)   
. . 2547-2551 24.20, 17.29, 20.76, 18.59,  
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19.89  

 ( , 2551) 

( , 2547) 

( , 2547)  

( , 2544)  

 
  

 
               ( lymphatic filariasis) Wuchereria 
Bancrofti  Brugia malayi Brugia timori 

( endemic area) 

2 (WHO, 2006) 
120 83 

90 W. bancrofti 10 



 3 

B. malayi B. timori 0.67 

W. bancrofti 1 3

40 

(lymphedema) 15

(hydrocele) 25 1 

18 (WHO, 2000) 
B. malayi

. . 2494 

20.99 5.23 . . 2508 

W. bancrofti
2.3-13.1 1.9-8.7                          

( ,  2546)  

2551 W. bancrofti  
- ( 8.04 3.75 

) B. malayi
( 18.13  ) ( , 2551) 

 
              
Wuchereria bancrofti, Brugia malayi Brugia timori ( nematode) 

Superfamily Filarioidea Family 

Onchocercidae  (Kettle, 1995) 
           

(adult stage) (host) ( , 2549)  

                             1. ( lymphatic filarial parasite) 
Wuchereria bancrofti, Brugia malayi Brugia timori   
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                             2. ( subcutaneous filarial parasite) 
Onchocerca volvulus, Loa loa Mansonella streptocerca 

                             3. ( serous cavity filarial parasite) 
 M. perstans M. ozzardi 

              W. bancrofti   B. malayi
biphasic life cycle 2 

1 (first stage larva, L1) 2 (second stage larva, L2)   

3 (third stage larva, L3) ( infective stage) 
(definitive host) 4 

(fourth stage larva, L4) B. malayi
3 

( reservoir host) 
W. bancrofti                

W. bancrofti   B. malayi
2 ( 1-1)   

              1)  

( sheath) 

(sausage shape) 
1  ( 6-10 ) 

1 2 

( pre-infective larvae) ( papillae) 
1-2 5-7 

3 ( infective larva) 
1-2 

(proboscis) ( mouthpart) 

3    



 5 

W. bancrofti  10-14 B. malayi  7-10 

(WHO, 2006) 
              2)  3 3 

4 9-14 4 

3 

( periodicity) 24 

( hydrocele) 
chylous  urine 

           3 

(prepatent  period) 6-12 

W. bancrofti  3 B. malayi -       
6-12 

5 ( , 2549) 
 

 

 
 



 6 

 
 
                                                1-1 

( : http://www.thaivbd.org/cms/index.php) 
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           4 ( , 2549)  

            1. (asymptomatic patients) 
                

2  

                1.1 (asymptomatic 

amicrofilaremic patients)  

prepatent period 

                1.2
(asymptomatic microfilaremic patients)  95 

( hematuria) /
( proteinuria) 

 

            2. (patients with acute manifestation) 

adenolymphangitis (ADL) 
 B. malayi   

( funiculitis) 
(epididymitis) ( orchitis) 

3-5 

1-2 1-2 

21-40  (WHO, 2000) 
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            3.  (patients with chronic manifestation)        
                

B. malayi   

W. bancrofti  

 

            4. (patients with TPE) 
1 (type-I  hypersensitivity) 

interstitial reticulonodular infiltration  

W. bancrofti  
 

 
( International Task Force of Disease Eradication, 

ITFDE) 1  6 

(eradicable infectious diseases) 
. . 2563 ( Global Programme to Eliminate of Lymphatic 

Filariasis, GPELF) (WHO, 2000) 

. . 2545-2549  

( , 2546)  

              1.  

transmission  area (TA) 



 9 

0.2 ( 6 /
) (400 ) 6 5  

              2.  

  

microsurgical lymphonodovenous implantation  

              3.  

( Chansiri, et al., 2005) 

( , 2544) 
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               70 

 ( , 2549) 

W. bancrofti    

B. malayi ( Mansonia spp.) 
( , 2536) 

 (Mansonia  spp.) 
Order Diptera, Family Culicidae Subfamily Culicinae 

( scale)  
( larva) ( siphon) 

 ( , 2544) 
 6 ( , 2546)  

 1)  M. bonneae 

 2)  M. dives 

 3)  M. uniformis 

 4)  M. indiana 

 5)  M. annulata 
 6)  M. annulifera   
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( complete metamorphosis) 

23-30 
 ( , 2544) 

              1. (Egg) 
    1 

( 1-2)   
75-200 

1 ( , 2531)  
2 ( , 2549)  

 

 
 

1-2 

( : http://www.dpc1.ddc.moph.go.th/insect/menu/yungsea.php) 
 

              2. (Larva) 
      flagella

 ( 1-3)  1 (first instar)
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3-4 

1 5 

( , 2531) M. uniformis 
( ,  

2540)  4 (larval instar) ( molting) 
3 ( pupate) 

16-20   

 

 
 

1-3 

( : http://www.jcc2u.com/jcc2006/tipimages/280349-003.jpg) 
 

              3. (Pupa) 
      trumpet

siphon  ( 1-4)  

5-7 ( ,  

2540)           
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1-4 

( : http://www. dpc10.ddc.moph.go.th/.../image/insect1_pic9.gif) 
 

              4. (Adult) 
 

2-3 

3 1 

( 1-5) ( , 2551)  

24 

2-3 
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25-30 oC 

30  ( , 2531)  
 

 
 

1-5 

( : http://www.geocities.com/rtatfet/pic/free6.jpg) 
 

 
2-3 

75-200 

( proboscis) 

 ( , 2544) 
 

( , 2545) 
3 ( , 2538)  
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 1. (swamp forest)  

 M. bonneae  M. dives 

 2. (open swamp) 
      

M. uniformis, M. indiana  M. annulifera   

 3. (forest verge) 

M. annulata 

M. bonneae M. uniformis 

(Apiwathnasorn et al., 2006)   
            

 

3 M. annulifera 

15 18.00  21.00 . ( ,  

2538)  

( Suvannadabba, 1993)  

M. bonneae ( 17.5) M. annulata, M. dives 

 M. uniformis  ( 9.75, 7.50, 7.46 )  M. annulifera  
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( 3.54)  ( , 2546)  
M. bonneae ( 26.8) M. uniformis  ( 13.6) 

M. annulifera  ( 9.3) 
M. annulata   M. bonneae, M. dives, M. uniformis 

M. Indiana   (Apiwathnasorn, et al., 2009)  10 

2 M. annulata (
234.69)  M. bonneae  ( 145.76) (

, 2551) 

  M. dives,   M. annulata       
M. uniformis  
B. malayi

1.45-1.71 ( , 2549) 
 M. uniformis  

 2 M. annulata 

300 60  ( , 2544)    

 

( repellent) 

  
 1.  

 ( , 2549) 
 2.  
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( insecticides) 

( organochlorine) 
 ( , 2547) 

 3.  

     3.1 (turbellarian, Mesostoma spp.) 
       0.1-0.5 

10 

M. uniformis   50 24  (Case and Washino, 1979  

, 2549) 
    3.2  

Bacillus  sphaericus (strain 2362)  
M. boneae  ( Petcharat, 1991) Clostridium 

bifermentans M. uniformis
 C. bifermentans 

 (Thiery, et al., 19992  , 2549) 
 4.  

     4.1  

 (Shetty, 1997) 
 5.  

     5.1   
 

  black light 
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( , 2544 )  
   

. . 1964 1968 

ovitrap 

(Evans and Bevier, 1969) 
( Fay and Perry, 1965) 

ovitrap 

Paya Lebar 1969

1 6 

800 . . 1975 

ovitrap Chan K.L. 

ovitrap

2 2 

ovitrap ovitrap 115 

2 ovitrap

autocidal ovitrap  (Chan, et al., 1977) 
ovitrap  Tamaulipas 

Audrey  . . 2005 ovitrap

ovitrap CDC (Center of Disease Control, USA) 

300 . ovitrap

¾  

ovitrap ovitrap  
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(paddle) 
293 

ovitrap  ovitrap  ovitrap

 ovitrap 36.3  
 ovitrap 7.9   ovitrap

ovitrap

 ovitrap

( paddle) ( seed 

germination paper )  ovitrap

 

. . 2535 

. . 2537 

. . 2539 

10 7 

7 7 

1 

. . 2540 

2 10 ( , 2540)  
( 2544) 

 

10 

2  
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2544 200 

260 

322 

(BI=33, CI=6.9, HI=23) 
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5 

10 48 

 

 

 

          

3 

 

1.  

2.   

 

1.  

2.  

3.  



2 
 

 
 
2.1  
      2.1.1  

               

 

- 45 x 18 ( 2-1) 
- 45 x 18 ( 2-2) 
- 45 x 18 ( 2-3) 
- 45 x 18 ( 2-4) 
- 30 x 30 x 30  

-  

-  

-  

- 
- 1.2 x 2.1 x 1.2  

-  

-  

- ( )  
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            2-1  

 

                                                   

  

      2-2  

 

                
 

2-3  
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    2-4  

     2.1.2  

 
               2.1.2.1  

                           -  

                           -   

                           - 20 x 30 x 6 

                           -  

                           -  

               2.1.2.2  

                           -  

                           -  

 
2.2  

10 

 
2.3  
       2 

2 
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2 

3 

 

 

          2.3.1 landing catches  

 200           

30 x 30 x 30 100 (
M. annulata) 5 x 15 

2 

1  (
) 100 

          2.3.2 

45   18 
1 1.2 x 2.1 x 1.2  

 3/4 15  

          2.3.3 2.2.1 100 

( 2-5) 
5  

  5    

 



 26 

 
 

2-5  

 
          2.3.4 

             

3 45  

 18 3  1  1.2 x 2.1 x 1.2  

 3/4

15  ( 2-6) 
          2.3.5 2.2.1 100 

5    5  
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2-6   

 

 

2.3.6 

5 

10 

2.3.7 10  3/4

15  1 1 

5 3 

10  80  

2.3.8 10 

3 
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 29 

2.4  
2.4.1 ( descriptive statistics) SPSS 

(Statistical Package for the Social Sciences) version 11.5 ( mean)     
( median) ( minimum) ( maximum) 

(standard deviation, SD)   
       2.4.2  (analytical statistics)  SPSS

Mann-Whitney U Test 

Kruskal-Wallis one-way ANOVA test

 p = 0.01 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



3 
  

 
3.1 

  
5 2 

1) 
 2) 

 

       3.1.1 

              
5   

5 - 11 ( mean = 7.60 ) 
1 - 3 ( mean = 1.80 ) ( 3-1)

(Chan, et al., 1977)  
 

3-1  
  

 

 

1 2 3 4 5 

     
   

 

       

 

 

11 

 

1 

 

5 

 

3 

 

7 

 

2 

 

9 

 

2 

 

6 

 

1 

 

7.60 

 

1.80 

 

 

2.40 

 

0.83 

 

 

 



 

 

31 

                         
               

(p < 0.01) ( 3-2) 

(
, 2545) 

  
3-2   

 
 

                   n                 Mean               S.D.                  z                      p 

     5                  7.60                2.40               -2.62                0.004 

                5                  1.80                0.83                  

 

  
   

5 3  

4  1, 2 5  ( 3-3) 
 

3-3  
  

 

 

1 2 3 4 5 

1 

2 

3 

4 

5 

0 

0 

10 

2 

0 

0 

0 

0 

8 

0 

0 

0 

7 

2 

0 

0 

0 

9 

2 

0 

0 

0 

6 

1 

0 

0 

0 

32 

15 

0 

 

0 

0 

6.40 

3.00 

0 

0 

0 

3.91 

2.82 

0 



 

 

32 

       3.1.2 

5 

   

 5 - 10 ( mean = 7.40 )  

     2 - 4 ( mean = 3.20 ) 2 - 4 

( mean = 2.80 )  ( 3-4)      
(  

, 2544)   
 

3-4     
  

  

1 2 3 4 5 

     
 

 

 

 

 

 

 

 

2 

 

3 

 

7 

 

3 

 

3 

 

5 

 

4 

 

4 

 

8 

 

2 

 

2 

 

10 

 

3 

 

4 

 

7 

 

2.80 

 

3.20 

 

7.40 

 

 

 

0.83 

 

0.83 

 

1.81 

 

 

 

(p < 0.01)    

( 3-5) 

 

 

 



 

 

33 

3-5    
                         
 

SS                    Df              MS                    F                  p-value                

       64.93                  2               32.46               20.72           0.00        
   18.80                 12                1.56 

                       83.73                 14 

 

 
 

                                                               
Mean                   2.80                        3.20                      7.40 

 

                  2.80                         -                           -0.40                    -4.60*                       

                   3.20                                                          -                     -4.20* 

             7.40                                                                                        - 
 

* p < 0.01 

 

 

3 

4 2 ( 3-6)   
 

 

 

 

 

 

 

 

 

 



 

 

34 

3-6   

              
  

 

 

1 2 3 4 5 

1 

2 

3 

4 

5 

0 

0 

7 

5 

0 

0 

3 

3 

5 

0 

0 

0 

9 

7 

0 

0 

0 

11 

3 

0 

0 

0 

13 

1 

0 

0 

3 

43 

21 

0 

 

0 

0.60 

8.60 

4.20 

0 

0 

1.34 

3.84 

2.28 

0 

 
 
3.2  
            

B. malayi
 ( ,  2540) 

( , 2541) 
10          

 ( 3-7)  
2552 2553 21 

23  30 

( , 2544)      

5 9-10 10  
5 

80 ( 5 80 )  



 

 

35 

( , 

2532)  

 ( , 2545)       
1  1 

  2 2 3 

10 9 

4 10  9 

5 

 15 

5 10  10 

 

 

 

 

 

 

 

 

 

 

 



 

 

36 

3-7  
  

 ( ) 
1 2 3 4 5 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

2 

6 

2 

3 

1 

0 

4 

0 

0 

1 

3 

1 

3 

2 

3 

1 

0 

3 

1 

1 

1 

3 

2 

2 

1 

1 

2 

1 

1 

0 

0 

1 

1 

2 

0 

2 

1 

1 

2 

1 

4 

2 

4 

3 

2 

3 

3 

3 

2 

1 

 

 

 

 

 

19 

1.90 

1.96 

70 % 

18 

1.80 

1.13 

90 % 

14 

1.40 

0.84 

90 % 

11 

1.10 

0.73 

80 % 

27 

2.70 

0.94 

100 % 

 

: =   X 100 

                                          

 

 

(Lindsay and Thomas, 2000)  ( 2545) 



 

 

37 

21 

21 - 27 ( , 2549) 

7 ( , 
2540) 7 

 

70 - 100

 1 150 

120 1 (
)  
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4.1  
       4.1.1 �‹�µ�„�„�µ�¦�«�¹�„�¬�µ�š�—�¨�°�Š �®�µ�­�¸�…�°�Š�£�µ�•�œ�³�¦�³�®�ª�n�µ�Š�­�¸�—�Î�µ���Â�¨�³�­�¸�œ�Ê�Î�µ�˜�µ�¨���Á�¡�º�É�°�ž�¦�³�—�·�¬�“�r�„�´�•�—�´�„�š�¸�É
�­�µ�¤�µ�¦�™�—�¹�Š�—�¼�—�Ä�®�o�¥�»�Š�Á�­�º�°�¤�µ�ª�µ�Š�Å�…�n�¤�µ�„�š�¸�É�­�»�—���Ä�œ�®�o�°�Š�ž�’�·�•�´� �̃·�„�µ�¦��5 �‡�¦�´�Ê�Š �¡�•�ª�n�µ �£�µ�•�œ�³�­�¸�—�Î�µ�­�µ�¤�µ�¦�™
�—�¹�Š�—�¼�—�¥�»�Š�Á�­�º�°�Ä�®�o�¤�µ�ª�µ�Š�Å�…�n�¤�µ�„�„�ª�n�µ�£�µ�•�œ�³�­�¸�œ�Ê�Î�µ�˜�µ�¨���°�¥�n�µ�Š�¤�¸�œ�´�¥�­�Î�µ�‡�´�•�š�µ�Š�­�™�·� �̃· (p < 0.01) 
       4.1.2 �‹�µ�„�„�µ�¦�«�¹�„�¬�µ�š�—�¨�°�Š �®�µ�Á�œ�º�Ê�°�…�°�Š�ª�´�­�—�»�š�¸�É�­�µ�¤�µ�¦�™�—�¹�Š�—�¼�—�Ä�®�o�¥�»�Š�Á�­�º�°�¤�µ�ª�µ�Š�Å�…�n�¤�µ�„�š�¸�É�­�»�—�¦�ª�¤��     
5 �Ž�Ê�Î�µ���¡�•�ª�n�µ �£�µ�•�œ�³�š�¸�É�š�Î�µ�‹�µ�„�¥�µ�Š�¦�™�¥�œ�˜�r�­�µ�¤�µ�¦�™�—�¹�Š�—�¼�—�¥�»�Š�Á�­�º�°�Ä�®�o�¤�µ�ª�µ�Š�Å�…�n�¤�µ�„�š�¸�É�­�»�— ( mean = 7.40 
�„��̈»�n�¤)  �¦�°�Š�¨�Š�¤�µ�Å�—�o�Â�„�n���£�µ�•�œ�³�—�·�œ�Á�Ÿ�µ��( mean = 3.20���„�¨�»�n�¤)���Â�¨�³�£�µ�•�œ�³�¡�¨�µ�­�˜�·�„��( mean = 2.80 
�„��̈»�n�¤) �Â�¨�³�Á�¤�º�É�°�œ�Î�µ�¤�µ�š�—�­�°�•�‡�ª�µ�¤�Â�ž�¦�ž�¦�ª�œ�…�°�Š�‹�Î�µ�œ�ª�œ�Å�…�n�¥�»�Š�Á�­�º�°�Ä�œ�„�´�•�—�´�„�Á�œ�º�Ê�°�£�µ�•�œ�³�¡�¨�µ�­�˜�·�„���Á�œ�º�Ê�°
�£�µ�•�œ�³�—�·�œ�Á�Ÿ�µ���Â�¨�³�Á�œ�º�Ê�°�£�µ�•�œ�³�¥�µ�Š�¦�™�¥�œ�˜�r���¡�•�ª�n�µ�¤�¸�‡�ª�µ�¤�Â�˜�„�˜�n�µ�Š�„�´�œ�¦�³�®�ª�n�µ�Š�Á�œ�º�Ê�°�£�µ�•�œ�³�š�´�Ê�Š�­�µ�¤�°�¥�n�µ�Š
�¤�¸�œ�´�¥�­�Î�µ�‡�´�•�š�µ�Š�­�™�·� �̃·��(p < 0.01)               
       4.1.3 �Ÿ�¨�„�µ�¦�š�—�¨�°�Š�œ�Î�µ�„�´�•�—�´�„�Å�ž�Ä�•�o�Ä�œ�¡�º�Ê�œ�š�¸�É�‹�¦�·�Š���¡�•�ª�n�µ���„�´�•�—�´�„�­�µ�¤�µ�¦�™�—�¹�Š�—�¼�—�Ä�®�o�¥�»�Š�Á�­�º�°�¤�µ�ª�µ�Š�Å�…�n
�Å�—�o�Á�Œ�¨�¸�É�¥��1.78 �„��̈»�n�¤�˜�n�°�„�´�•�—�´�„��1 �Ä�•�����„�´�•�—�´�„�¤�¸�ž�¦�³�­�·�š�›�·�£�µ�¡ �˜�´�Ê�Š�Â�˜�n�¦�o�°�¥�¨�³��70 - 100 �­�µ�¤�µ�¦�™�¨�—
�ž�¦�³�•�µ�„�¦�¥�»�Š�Á�­�º�°�¨�Š�Å�—�o �Á�¡�¦�µ�³�­�µ�¤�µ�¦�™�¨�—�‹�Î�µ�œ�ª�œ�¥�»�Š�Á�­�º�°�š�¸�É�‹�³�Á�‹�¦�·�•�Á�˜�·�•�Ã�˜�Ä�œ�¦�»�n�œ�˜�n�°�Å�ž�¨�Š�Å�—�o���™�¹�Š�Â�¤�o       
�¥�»�Š�Á�­�º�°�•�µ�Š�­�n�ª�œ�‹�³�ª�µ�Š�Å�…�n�Ä�œ�ž�i�µ�¡�¦�»�Ž�¹�É�Š�‡�ª�•�‡�»�¤�š�Î�µ�¨�µ�¥�Å�—�o�¥�µ�„�„�ª�n�µ���Â�˜�n�Á�¤�º�É�°�¥�»�Š�Á�­�º�°�¤�µ�ª�µ�Š�Å�…�n�Ä�œ�„�´�•�—�´�„���š�Î�µ
�Ä�®�o�Á�¦�µ�­�µ�¤�µ�¦�™�„�Î�µ�‹�´�—�Å�…�n�¥�»�Š�Á�­�º�°�Å�—�o�Š�n�µ�¥�…�¹�Ê�œ  �œ�°�„�‹�µ�„�œ�¸�Ê�„�´�•�—�´�„�š�¸�É�ž�¦�³�—�·�¬�“�r�‹�µ�„�¥�µ�Š�¦�™�¥�œ�˜�r�¤�¸�‡�ª�µ�¤�‡�Š�š�œ���Ä�•�o
�Š�µ�œ�Š�n�µ�¥ �Â�¨�³�Á�ž�}�œ�¤�·�˜�¦��̃n�°�­�·�É�Š�Â�ª�—�¨�o�°�¤�—�o�ª�¥��
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  1.  

 

   
            17   2552 

      18    2552 
   19    2552   (   100    ) 

-1   1 
 

    
  

( ) 

 ( )  
(

) 

 
(%) 

 
     

20 . 2552 81 0 0 28.5 75 -  
  18 .

 
45 .  
-  

 
10.00 . 

21 . 2552 53 0 0 28.4 75 
22 . 2552 46 9 1 27.5 76 
23 . 2552 22 2 0 27.5 76 
24 . 2552 5 0 0 28.4 75 

 11 1   

 
 
 
 
 
 
 
 
 
 
 



 60 

   
            25   2552 

      26    2552 
   27    2552   (   100    ) 

-2   2 
 

    
  

( ) 

 ( )  
(

) 

 
(%) 

 
   

28 . 2552 72 0 0 27.2 80 -  
  18 .

 45 
.  

-  
  

10.00 . 

  1 . 2552 43 0 0 28.5 75 
  2 . 2552 28 0 0 28.5 75 
  3 . 2552 12 5 3 28.5 75 
  4 . 2552 0 0 0 28.5 75 

 5 3   
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             5     2552 

       6    2552 
    7    2552   (   100    ) 

-3   3 
 

    
  

( ) 

 ( )  
(

) 

 
(%) 

 
     

  8 . 2552 86 0 0 28.4 75 -  
  18 .

 
45 .  
-  

 
10.00 . 

  9 . 2552 68 0 0 28.5 75 
10 . 2552 42 6 1 28.4 75 
11 . 2552 20 1 1 28.5 75 
12 . 2552 3 0 0 27.3 77 

 7 2   
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                        13      2552 

      14     2552 
   15     2552   (   100    ) 

-4   4 
 

    
  

( ) 

 ( )  
(

) 

 
(%) 

 
   

16 . 2552 85 0 0 28.5 75 -  
  18 .

 
45 .  
-  

 
10.00 . 

17 . 2552 62 0 0 28.4 75 
18 . 2552 49 7 2 27.5 76 
19 . 2552 22 2 0 27.5 76 
20 . 2552 5 0 0 28.4 75 

 9 2   
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            21   2552 

      22   2552 
   23   2552   (   100    ) 

-5   5 
 

    
  

( ) 

 ( )  
(

) 

 
(%) 

 
   

  24 . 2552 72 0 0 27.2 80 -  
  18 .

 
45 .  
-  

 
10.00 . 

  25 . 2552 43 0 0 28.5 75 
  26 . 2552 28 6 0 28.5 75 
  27 . 2552 12 0 1 28.5 75 
  28 . 2552 0 0 0 28.5 75 

  6 1   
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  2.  

 
   

            31    2552 
        1   2552 

     2   2552  (   100    ) 
-6   1 

 

   
 

( ) 

 ( )  
(

)
(%) 

 

3 . 2552 68 0 0 0 29.8 77 -  3 
   18 .

  40 
.  

-  
  

10.00 . 

4 . 2552 37 0 0 0 28.3 75 
5 . 2552 10 1 2 4 29.8 77 
6 . 2552 4 1 1 3 27.6 82 
7 . 2552 0 0 0 0 27.3 81 

0 2 3 7   
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            7    2552 

      8    2552 
   9    2552   (   100    ) 

-7   2 
 

   
 

( ) 

 ( )  
(

) 

 
(%) 

 

10 . 2552 62 0 0 0 30.8 65 -  3 
   18 .

  40 
.  

-  
  

10.00 . 

11 . 2552 29 3 0 0 29.8 77 
12 . 2552 16 0 2 1 30.8 65 
13 . 2552 7 0 1 4 30.8 65 
14 . 2552 2 0 0 0 29.8 77 

0 3 3 5   
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            15   2552                                                                                                 

     16    2552                                                                                                  

  17   2552   (   100    ) 
-8   3 

 

   
 

( ) 

 ( )  
(

) 

 
(%) 

 

18 . 2552 66 0 0 0 27.4 78 -  3 
   18 .

  40 
.   

-  
  

10.00 . 

19 . 2552 34 0 0 0 26.9 78 
20 . 2552 21 2 2 5 27.4 78 
21 . 2552 13 2 2 3 29.8 77 
22 . 2552 3 0 0 0 28.3 75 

0 4 4 8   
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            23    2552 

      24   2552 
   25   2552  (   100    ) 

-9   4 
 

     
 

( ) 

 ( )  
(

) 

 
(%) 

 

26 . 2552 86 0 0 0 28.5 75 -  
  18 .

 
45 .  
-  

  
 10.00 . 

27 . 2552 64 0 0 0 28.4 75 
28 . 2552 51 2 2 7 27.5 76 
29 . 2552 25 0 0 3 27.5 76 
30 . 2552 7 0 0 0 28.4 75 

 2 2 10   
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            3  2552 

      4  2552 
   5  2552   (   100    ) 

-10   5 
 

   
 

( ) 

 ( )  
(

) 

   
       (%) 

 

  6 . 2552 72 0 0 0 27.2 80 -
   18 .

45 .  
-

 
 10.00 . 

  7 . 2552 43 0 0 0 28.5 75 
  8 . 2552 28 3 3 7 28.5 75 
  9 . 2552 12 0 1 0 28.5 75 
 10 . 2552 0 0 0 0 28.5 75 

  3 4 7   
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-11 ( ) 1 
 

  ( ) 

 1 2 3 4 5 6 7 8 9 10  
17- . .-52 0 0 0 0 0 0 0 0 0 0  - 
18- . .-52 0 0 0 0 0 0 1 0 0 0 1 
19- . .-52 0 1 0 0 0 0 0 0 0 0 1 
20- . .-52 1 0 0 0 0 0 0 0 0 0 1 
21- . .-52 0 0 0 0 0 0 0 0 0 0  - 
22- . .-52 0 0 0 0 0 0 0 0 0 0  - 
23- . .-52 0 0 0 1 0 0 1 0 0 0 2 
24- . .-52 0 0 0 0 0 0 0 0 0 0  - 
25- . .-52 0 0 0 0 0 0 0 0 0 0  - 
26- . .-52 0 1 0 0 1 0 1 0 0 0 3 
27- . .-52 0 0 0 0 0 0 0 0 0 0  - 
28- . .-52 0 0 2 0 0 0 0 0 0 0 2 
29- . .-52 1 0 0 0 0 0 0 0 0 0 1 
30- . .-52 0 0 0 0 0 0 0 0 0 0  - 
1- . .-52 0 0 0 0 0 0 0 0 0 0  - 
2- . .-52 0 2 0 0 0 0 0 0 0 1 3 
3- . .-52 0 0 0 0 0 0 1 0 0 0 1 
4- . .-52 0 0 0 2 0 0 0 0 0 0 2 
5- . .-52 0 2 0 0 0 0 0 0 0 0 2 
6- . .-52 0 0 0 0 0 0 0 0 0 0  - 
7- . .-52 0 0 0 0 0 0 0 0 0 0  - 

 2 6 2 3 1 0 4 0 0 1 19 



 70 

-12 ( ) 2 
 

  ( ) 

 1 2 3 4 5 6 7 8 9 10  
28 .2552 0 0 0 0 0 0 0 0 0 0  - 
29 .2552 0 0 0 0 0 0 0 0 0 0  - 
30 .2552 1 0 1 0 0 0 0 0 1 0 3 
31 .2552 0 0 0 0 1 1 0 0 0 0 2 
1 .2552 0 0 0 0 1 0 0 0 0 0 1 
2 .2552 0 0 0 0 0 0 0 0 0 0  - 
3 .2552 1 0 0 1 0 0 1 0 0 0  3 
4 .2552 0 0 0 0 0 0 0 0 0 0  - 
5 .2552 0 0 0 0 0 0 0 0 0 0  - 
6 .2552 0 0 0 0 1 0 1 0 0 0 2 
7 .2552 0 0 0 0 0 0 0 0 0 0  - 
8 .2552 1 0 2 0 0 0 0 0 0 0  2 
9 .2552 1 0 0 0 0 0 0 0 0 0 1 
10 .2552 0 0 0 0 0 0 0 0 0 0  - 
11 .2552 0 0 0 0 0 0 0 0 0 0  - 
12 .2552 0 1 0 0 0 0 0 0 0 1 2 
13 .2552 0 0 0 0 0 0 1 0 0 0 1 
14 .2552 0 0 0 1 0 0 0 0 0 0 1 
15 .2552 0 0 0 0 0 0 0 0 0 0  - 
16 .2552 0 0 0 0 0 0 0 0 0 0  - 
17 .2552 0 0 0 0 0 0 0 0 0 0  - 

 3 1 3 2 3 1 3 0 1 1 18 
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-  13 ( ) 3 
 

  ( ) 

 1 2 3 4 5 6 7 8 9 10  
18 .2552 0 0 0 0 0 0 0 0 0 0  - 
19 .2552 0 0 0 0 0 0 0 0 0 0  - 
20 .2552 0 1 0 0 0 0 0 0 0 0  1 
21 .2552 1 0 0 0 0 0 0 1 1 0 3 
22 .2552 0 0 0 0 0 0 0 0 0 0  - 
23 .2552 0 0 0 0 0 0 0 0 0 0  - 
24 .2552 0 0 0 1 0 0 1 0 0 0  2 
25 .2552 0 0 2 0 0 1 0 0 0 0 3 
26 .2552 0 0 0 0 0 0 0 0 0 0  - 
27 .2552 0 1 0 0 1 0 1 0 0 0 3 
28 .2552 0 0 0 0 0 0 0 0 0 0  - 
29 .2552 0 0 0 0 0 0 0 0 0 0  - 
30 .2552 0 0 0 0 0 0 0 0 0 0  - 
1 . 2552 0 0 0 0 0 0 0 0 0 0  - 
2 . 2552 0 0 0 0 0 0 0 0 0 0  - 
3 . 2552 0 1 0 0 0 0 0 0 0 0 1 
4 . 2552 0 0 0 0 0 0 0 0 0 0  - 
5 . 2552 0 0 0 1 0 0 0 0 0 0 1 
6 . 2552 0 0 0 0 0 0 0 0 0 0  - 
7 . 2552 0 0 0 0 0 0 0 0 0 0  - 
8 . 2552 0 0 0 0 0 0 0 0 0 0  - 

 1 3 2 2 1 1 2 1 1 0 14 
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-14 ( ) 4 
 

  ( ) 

 1 2 3 4 5 6 7 8 9 10  
9 . 2552 0 0 0 0 0 0 0 0 0 0  - 
10 . 2552 0 0 0 0 0 0 0 0 0 0  - 
11 . 2552 0 0 0 0 0 0 0 0 0 0  - 
12 . 2552 0 0 1 0 0 0 0 0 2 1  4 
13 . 2552 0 1 0 0 0 0 0 1 0 0  2 
14 . 2552 0 0 0 2 0 2 1 0 0 0  5 
15 . 2552 0 0 0 0 0 0 0 0 0 0  - 
16 . 2552 0 0 0 0 0 0 0 0 0 0  - 
17 . 2552 0 0 0 0 0 0 0 0 0 0  - 
18 . 2552 0 0 0 0 0 0 0 0 0 0  - 
19 . 2552 0 0 0 0 0 0 0 0 0 0  - 
20 . 2552 0 0 0 0 0 0 0 0 0 0  - 
21 . 2552 0 0 0 0 0 0 0 0 0 0  - 
22 . 2552 0 0 0 0 0 0 0 0 0 0  - 
23 . 2552 0 0 0 0 0 0 0 0 0 0  - 
24 . 2552 0 0 0 0 0 0 0 0 0 0  - 
25 . 2552 0 0 0 0 0 0 0 0 0 0  - 
26 . 2552 0 0 0 0 0 0 0 0 0 0  - 
27 . 2552 0 0 0 0 0 0 0 0 0 0  - 
28 . 2552 0 0 0 0 0 0 0 0 0 0  - 
29 . 2552 0 0 0 0 0 0 0 0 0 0  - 

 0 1 1 2 0 2 1 1 2 1 11 
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-15 ( ) 5 
 

  ( ) 

 1 2 3 4 5 6 7 8 9 10  
2 . 2553 0 0 0 0 0 0 0 0 0 0  - 
3 . 2553 0 0 0 0 0 0 0 0 0 0  - 
4 . 2553 1 0 0 0 0 0 0 0 0 0  1 
5 . 2553 0 0 0 0 0 0 0 0 0 0  - 
6 . 2553 0 1 0 0 0 1 0 0 0 0 2 
7 . 2553 0 0 0 0 2 0 0 1 0 0 3 
8 . 2553 0 0 2 0 0 0 1 0 0 0 3 
9 . 2553 0 0 0 0 0 0 0 0 0 0  - 
10 . 2553 2 0 0 0 0 0 0 0 2 0 4 
11 . 2553 0 0 0 0 0 0 0 1 0 0  1 
12 . 2553 0 0 0 0 0 0 0 0 0 0  - 
13 . 2553 0 0 0 0 0 0 0 0 0 0  - 
14 . 2553 0 1 0 1 0 0 0 0 0 0  2 
15 . 2553 0 0 0 0 0 0 0 0 0 0  - 
16 . 2553 1 0 2 0 0 1 0 0 0 0 4 
17 . 2553 0 0 0 0 0 0 0 0 0 0  - 
18 . 2553 0 0 0 1 0 0 0 0 0 0 1 
19 . 2553 0 0 0 0 0 0 0 1 0 0 1 
20 . 2553 0 0 0 0 0 0 2 0 0 1 3 
21 . 2553 0 0 0 1 0 0 0 0 0 0 1 
22 . 2553 0 0 0 0 0 1 0 0 0 0  1 

 4 2 4 3 2 3 3 3 2 1 27 

 
 



 74 

 
 

 

 

 

 

 

 

 

 

 

  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 75 

1. 

 
Descriptives 

Descriptive Statistics

5 2 1 3 9 1.80 .37 .837 .700
5 6 5 11 38 7.60 1.08 2.408 5.800
5

BROWN
BLACK
Valid N (listwise)

Statistic Statistic Statistic Statistic Statistic Statistic Std. Error Statistic Statistic
N Range Minimum Maximum Sum Mean Std. Variance

 
 
 

NPar Tests 

Descriptive Statistics

10 4.7000 3.49762 1.00 11.00
10 1.5000 .52705 1.00 2.00

MANSONIA
GROUP

N Mean Std. Deviation Minimum Maximum

 
 

Mann-Whitney Test 

Ranks

5 3.00 15.00
5 8.00 40.00

10

GROUP
Bro
Bla
Total

MANSONIA
N Mean Rank Sum of Ranks

 
Test Statisticsb

.000
15.000
-2.627

.009

.008
a

.008

.004

.004

Mann-Whitney U
Wilcoxon W
Z
Asymp. Sig. (2-tailed)
Exact Sig.
[2*(1-tailed Sig.)]
Exact Sig. (2-tailed)
Exact Sig. (1-tailed)
Point Probability

MANSONIA

Not corrected for ties.a. 

Grouping Variable: GROUPb. 
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2. 

 
NPar Tests 

Descriptive Statistics

5 2.80 .837 2 4
5 3.20 .837 2 4
5 7.40 1.817 5 10

PLASTIC
BASIN
TIRE

N Mean Std. Dev iation Minimum Maximum

 
One-Sample Kolmogorov-Smirnov Test

5 5 5
2.80 3.20 7.40
.837 .837 1.817
.231 .231 .213
.231 .194 .187

-.194 -.231 -.213
.515 .515 .476
.953 .953 .977
.962 .962 .962
.000 .000 .000

N
Mean
Std. Dev iation

Normal Parametersa,b

Absolute
Positive
Negative

Most Extreme
Differences

Kolmogorov-Smirnov Z
Asymp. Sig. (2-tailed)
Exact Sig. (2-tailed)
Point Probability

PLASTIC BASIN TIRE

Test distribution is Normal.a. 

Calculated from data.b. 
 

 
Oneway 

Descriptives

MANSONIA

5 2.8000 .83666 .37417 1.7611 3.8389 2.00 4.00
5 3.2000 .83666 .37417 2.1611 4.2389 2.00 4.00
5 7.4000 1.81659 .81240 5.1444 9.6556 5.00 10.00

15 4.4667 2.44560 .63145 3.1123 5.8210 2.00 10.00

Pla
Bas
Tir
Total

N Mean Std. Dev iation Std. Error Lower Bound Upper Bound

95% Confidence Interval for
Mean

Minimum Max imum
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ANOVA

MANSONIA

64.933 2 32.467 20.723 .000
18.800 12 1.567
83.733 14

Between Groups
Within Groups
Total

Sum of
Squares df Mean Square F Sig.

 
 

Post Hoc Tests 

Multiple Comparisons

Dependent Variable: MANSONIA
Tukey HSD

-.4000 .79162 .870 -2.5119 1.7119
-4.6000* .79162 .000 -6.7119 -2.4881

.4000 .79162 .870 -1.7119 2.5119
-4.2000* .79162 .001 -6.3119 -2.0881
4.6000* .79162 .000 2.4881 6.7119
4.2000* .79162 .001 2.0881 6.3119

(J) GROUP
Bas
Tir
Pla
Tir
Pla
Bas

(I) GROUP
Pla

Bas

Tir

Mean
Difference

(I-J) Std. Error Sig. Lower Bound Upper Bound
95% Confidence Interval

The mean difference is significant at the .05 level.*. 
 

 
Homogeneous Subsets 

MANSONIA

Tukey HSDa

5 2.8000
5 3.2000
5 7.4000

.870 1.000

GROUP
Pla
Bas
Tir
Sig.

N 1 2
Subset for alpha = .05

Means for groups in homogeneous subsets are displayed.
Uses Harmonic Mean Sample Size = 5.000.a. 
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3.  

 
Descriptives 

Descriptive Statistics

10 .00 6.00 19.00 1.9000 .6227 1.96921 3.878
10 .00 3.00 18.00 1.8000 .3590 1.13529 1.289
10 .00 3.00 14.00 1.4000 .2667 .84327 .711
10 .00 2.00 11.00 1.1000 .2333 .73786 .544
10 1.00 4.00 27.00 2.7000 .3000 .94868 .900
10

TRAP1
TRAP2
TRAP3
TRAP4
TRAP5
Valid N (listwise)

Statistic Statistic Statistic Statistic Statistic Std. Error Statistic Statistic
N Minimum Maximum Sum Mean Std. Variance
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