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Abstract 
Decision making related to the usage of rubber tapping systems affects rubber 

production and prolongation of rubber trees for their use. This research studies the physical, 

biological, economical and social circumstances of rubber farmers. In addition, it investigates 

decision making and conditions related to the usage of rubber tapping systems, cost, and profits 

from the chosen usage of rubber tapping systems by rubber farmers in Na Mom district of 

Songkhla province. The sample in this research study is a group of 97 owners of rubber 

plantations during the tapping season in Na Mom district of Songkhla province. These owners are 

all selected by stratified sampling, from those who apply the 6 different tapping systems mostly 

found in the studied area. The data are collected through the use of structured interview, and 

statistically analyzed by percentage, mean and standard deviation. 

The results show that the average age of their family leaders is 48.97 years old. Of these 

family leaders, 53.8% are female, 56.7% graduated from primary school and 99.0% are Buddhist. 

In regards to all rubber farmers, 98.2% indicate their primary profession and 

12.5% have  average period of working on 

rubber plantations is 24.22 years. The average number of family members per home is 2.62 

people. The average size of property or land owned is 13.55 rai: cultivated area for general use is 

12.19% and rubber plantation area is 11.63%. In terms of the rubber itself, 99.0% of the type of 

rubber in use is RRIM 600. With regard to rubber tapping, the average circumference of the 

rubber trees that are ready to be tapped is 49.36 centimeters. The average height to start tapping 

on the rubber trees is 1.48 meters. The average tapping angle is 37.12 degrees. When tapping 

rubber for the first time, 36.9% of the rubber farmers opt 22.6% of 
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them opt  

  and 7.1% of them opt for  

 Of the owners of rubber plantations, 91.7% make their own decision on which rubber 

tapping system to use. More explicitly, the condition leading to the s 

the age of the rubber. The conditions leading to t re number of 

family members, the age of the rubber, higher rubber price, rubber tapping skill and the tapping 

system applied by neighbors. The conditions leading to t re the age 

of the rubber and rubber tapping skill. The conditions leading to re 

the age of the  tapping 

re the age of the rubber and higher rubber price. The condition leading to other tapping 

systems is the age of the rubber. Most rubber farmers tend not to change their tapping system once 

they have begun using it. Nevertheless, some of them change their tapping frequency and tapping 

length. The conditions causing the rubber farmers to change their tapping system are higher 

rubber price, ability to provide more rubber latex/dry rubber/rubber sheets, older age 

of rubber trees and ability to save time. Regarding the profits gained from 

applying each rubber tapping system, the rubber farmers earn the most per rai from using the 

 

2d/3 tappin s  3d/4 tapping 

s the least.       
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  4  :  
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2547
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1     . .2502  

     

Tjir1   

   

    

  

  

    

 

     

  

2   . .2503-2512 

  

  

  

    

  RRIM623,  PB5/51 RRIM600      

          

 

3    . .2513-2522    

RRIM600   

 80%   
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4     . .2523-2532  

  

                   

    

     

  

  

 

5   . .2533   

 

     

  

   

 

 -   

  

    RRIM600  
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2.1   

 

2502 

 

( . .2503-2512)  

( . .2513-2522) 

 

 

( . .2523-2532) 

 

 

( . .2533- ) 

- 

   

 TJIR  

 PB86 

-  

 

 

- 

  

RRIM623, 

PB5/51 RRIM600 

 

- 

 

- 

  

 RRIM600 

 

- 

 

-  

- 

RRIM 600 

 

- 

 

-  

 

- 

RRIT251 

 

  

-  

  

 

-  

 90% 

-  

 

(ORRAF)
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: 2547  
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2.3   
 2.3.1  

Somboonsuke and et al. (2002)  

   

    

  

  

    

  2.1 

 

 

2.1  

: Somboonsuke and et al. 2002  

 
-  

-  

-  

-  

-  

 
-  

-  

     *  

     *  

     *  
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 2.3.2  

  2503

3 1 50               

2 50 250 3

250  
 2.3.3  

  

 90 

 50   80 

    

        

    

Somboonsuke Shivakoti  (2001)

6 

 (1) (2) 

(3) (4) (5) 

(6) 

  

  

  2.2 

 

2.2  

   

1.   

 

 

-  

 

 

-  15-15-15 (2 ) 

- 

 

-  
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2.2   

   

2.  

 

 

 

 

3.  

 

 

-  

 

 

 

 

-  

 

 

-  15-15-15 (3 ) 

-     

 

-  

 

-  15-15-15 (2-3 ) 

-  2   

 

-   

 

-  

4.  

 

 

-  

 

-  

 

-  15-15-15 

-  

5. 

 

 

 

-  

 

 

-    

-  

-  

-  

-  

-                        

6. 

 

-  

 

 

 

-   

  

-  

-  15-15-15   

 

-  

: 2547) 
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1 2 3 4
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2.4    
           

 
2.4.1  

 

 

2504  

 4 
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2551) 2550  

 2550  

1   

251 (RRIT 251), 226 (RRIT 226), BPM 24 

 RRIM 600 

2  

 PB 235, PB 255, PB 260 RRIC 110 

3  

50 , 

AVROS 2037 BPM 1 

 

 (2551)

RRIM 600 BPM24 

GT1  RRIM 600 

Tjir 1  PB 86  1) 

289 (2)

(3)  (4) 

 (5) 

RRIM 600  (1) 

(2) (3) 

2549) 

2.4.2  
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6 2 2

2542)   

2.4.2.1  

 1

161-227

RRIT 251  RRIT 226  BPM 24  PB 260  RRIC 110 50 BPM 1 

 2

183-195

 

 3

159-174

RRIT 251  

RRIT 226  BPM 24  RRIM 600  PB 260  AVROS 2037  BPM 1  

RRIT  251 

 4

165-200

RRIT 251  RRIT 226  BPM 24  RRIC110  PB 235  PB 260  50 BPM 1 

RRIT  251 

 5

119-128  
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170-193

RRIT 251 RRIT 226 BPM 24 PB 235 PB 260  

RRIC110 50  BPM 1  

2.4 2 2  

 17

19  

 1 1 600

1 600-2 400 118-149

PB 255  PB260 

 2 1 600

1 056-1 599 102-145

PB 255

PB 260 RRIT 226 PB 235 

RRIT251  BPM 24  

BPM 1 
2.4.3  

2549) 

2.4 3 1  

200   200 

100 6  

600  
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35 15 

 

2.4.3.2 

1 

35%  30% 

4.5  5.5 

1  

 2.4.3.3  

1,250 120 -150 

24  27 1 

65 - 90%  

  

2.4.4  

2547) 

2.4 4 1

 

 

2.4 4 2

2.50 
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(leaf area index) 

 

2.4.4.3 

 

2.4.4.4  

5-6 

 

2.4.4.5   

2 20-8-20  

20-10-12  

30-5-18  

1 2   
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2.5  

Thongmitr 2007) 

2.5.1  

1    (Bark)   2  
 (Soft Bark) 

   

   20-30   Stone Cell  

   (Hard Bark) 
  

 Stone Cell 

 70-80  2.2 

 

 

 

 

 

 

 

 

2.2  

: Webster, C. C. and Baulkwill, W. J., 1989 
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 2)   (Cambium) 

 

 

3)   (Xylem)  

4)  (Latex Vessel)  

 2.1-7.1  

  

    

     

 

   

 ( )  35 

 55  10 

 

2538  

1)   

2) 

15 

 

3)  

stone cell  

 

4) 

stone cell  

5)  

40 1 

5-8             
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2.5.2  

                 

  

    

  18.00 .  

  

  

  48-72 

 

 2550 ) 

2.5.3  

 (2550 )     

1)    

1.3 

 50 

1  52  0.5   

 80  

 

2   

    

  450 - 500  

 650 - 700   300 - 350  

3    

 03.00 - 06.00 .     06.00 .   

   06.00  08.00 .   4-5 %   08.00  11.00 .  

 16 %   11.00  13.00 .  25 %  06.00  

08.00 .     
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4  

 1.7  2.0   

 

  25  30  

 5    

 

 

2.6  
2.6.1  

 Machadinho  

2 2-10 

2433  Henry Ridley  Machadinho 

Chisel) 

V

2447 Jebong Estate)  

 Suthisong 2007) 

 

1 2

3
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3 2551) 

2. .1.1  

 

   Tjir1   

    

   

   

  

(Multiple Cuts) 

V)  

1   (Multiple Cuts) 

1 3S 4d/5  1/3S 3d/4  

1 2S 4d/5  

1/2S 3d/4  
2 (V)  

V 3 4d/5 V/3 3d/4

V 2 4d/5  

V/2 3d/4  

2.6 1.2  
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1 3S d/1 1 3S 3d/4 1 2S 3d/4

 

2.6.1.3  

 

  

 

 

 

1- 3 1

1/3S 3d/4, 1/2S 2d/3, 

1/2S 3d/4, 1/2S d/2 1/3S 2d/3

 

2.6.2  
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2544

7

50  150 

20-25

2551)  2  
2.6.2.1

150 2550 )  5  

1   1/2S d/3)

 1 

7-8

PB 260, PB 235, RRIC 101 RRIT 250

3 

 
2   (1/2S d/2)

1  5-6 

100 3 

 
3   (1/2S 2d/3)

1 3-4 

10 160 

 
4   (1/3S 2d/3)

10 160 
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50 

 
5

2.5% (1/3S d/2 + ET 2.5%)

 

2.3  
 1/2S d/3 1/2S d/2 1/2S 2d/3 1/3S 2d/3 1/3Sd/2 +ET2.5% 

      

      

      

 16  11  8  11  16  

 

     

 

  

   

 

3  

21  
2  

14  
1  

7  
1         

10  
2  

20  
      

  3  
   

 

 

2.5% 

 

- - 

 

 

: 2547) 
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2.6.2.2 

150 

2 2550  
1   

 

2  

1)

2.5% 10 45 

 

2) 

2.5% 200-250

30-35 

 

2  

1  6  

1) 

2.5% 10 45 

3-6   
2) 2 

2  
3) 

2.5%  2 

2  
4) 

1 

2  1 75
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2 1  2 

 

 2.6.3  

 

2 

(DRC) 

2550 )  

 

 2.6.4  

2545

15

1 3S 3d/4, 1/2S 3d/4)  54  

(1/3S d/1, 1/3S 6d/7, 1/3S 5d/6, 1/3S 4d/5 1/2S 7d/8)  34

1 2S d/2   21

1 2S 2d/3  26

1/3S 2d/3   19 2542 2546

RRIM 600  
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2546 1 2S 2d/3  

1/3S 2d/3   

(2550 ) 

RRIM 600  BPM 24  

8-15 50 16-25 29 

(1/3S 3d/4)

46 1/3S 2d/3) 42

 (1/3S d/2)  

(1/2S 2d/3)  (1/2S d/2)

RRIM 600 

7 150 

50 

 (1/3S 2d/3) 33

 (1/2S 3d/4) 22  

 

2.4  RRIM 600 

  

  

 

(%) 

 

(%) 

 

 

 

 

1/2 S d/2 44.24 11 41.8 1.7 22 53 

1/2 S 2d/3 40.98 8 39.1 5 16 47 

1/2 S 3d/4 36.41 7 36.4 8.3 14 42 

1/2 S d/1 29.84 6 35.2 26.7 11 36 

1/3 S d/1 27.76 8 35.5 8.3 16 47 

:  (2549) 

 
2.7  
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(2540) 

(1) 

(2) 

(3) 

(4) 

              

(5) 

(6)  (7) (8) 

 

2540

1

2

3

4

5

 

2541, 2546)  

1) 



 

34 
 

(2) 

(3) 

4) 

(5) 

(6)  

(7)  

(8) 

(9) 

(10) 

 

2544

 
(2546) GT1 

RRIM 600    

1/2S d/2) (1/3S 3d/4)  

50 1/2S d/2) 

(1/3S 3d/4)  266 255 

RRIM 600 194 199 GT1 

RRIM 600 45.0-49.9 

(1/2S d/2) 25 

50 GT1

50 
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50 

GT1 

RRIM 

600  1/2S d/2)

 (1/3S 3d/4)

1  2  

 

2545) 

RRIM 600  

100 2.5x7.0 90 94.9 

5 

33.0 3-5 53.4 

  (1/2S 2d/3)

42.7 1/2S d/2), 

(1/3S 2d/3)  (1/3S d/2) 34.3,  22.5 

0.6  82  

   

(2547)  4 

1

(1/3S 3d/4)  66.46, 72.09 56.16

65.28 44.45 

3 
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(2550)  

 
2541) 

20 

15 

65.78  31.52 

54.35  

16.85 1.09  

1/2 S d/2

43.9 

 
2545)
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25  

 
(2545)  

(1/3S 3d/4) 52.3

(1/3S d/1)  27.0  

(1/2S d/2) 3.5  

RRIM 600 75.7 

2550

4 

12.2 RRIM 600 

92.0  1.9 

(1/3S 2d/3) 23.0 

(1/2S 2d/3) 20.0 

75.0 

95.0   
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(2551) 

1/3S 3d/4, 

1/2S 2d/3, 1/2S 3d/4, 1/2S d/2, 1/3S 2d/3 1/3S 4d/5  

 
  



   

3 
 

 

4 1  Na Mom) 10 2  Phichit) 6 3  Thung 

Khamin) 7 4  Khlong Rang) 6  

 

 

 

 

 

 

 

 

 

 

 

    

3.1  

 

3.1  
 

    3.1 

    

 (2551) 10 

1/3S 3d/4

1/2S 2d/3   1/2S 3d/4  

 1/2S d/2 1/3S 2d/3  

  1/3S 4d/5  

1/3S 5d/6  1/3S 6d/7  
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1/2S 4d/5  1/3S d/1

6 (1) 1/3S 3d/4 

33.7 (2) 1/2S 2d/3 

20.7 (3) 1/2S 3d/4 15.2 (4)  1/2S 

d/2 15.2  (5)  1/3S 2d/3 

6.5 (6) 8.7  3.2 

 

 

 

 

 

 

 

 

 

 

 

 

3. 2  

: (2551) 

 

     

 

  

3.2  
  4 

Rubber Productive Period) 3,017 

 

33.7

20.7
15.2 15.2

6.5 4.3 1.1 1.1 1.1 1.1
0
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40
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d/6
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%  
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            1  Taro Yamane 

1977  2550  

     
2Ne1

N
n

+
=

  
     n        

                  N        

        e          

 3,017 

90% 

97  
  2 (Probability 

Sampling Method)  (Stratified Sampling Method)  

2551

6 1

1/3S 3d/4) 33.7 2) 

1/2S 2d/3) 20.7 (3) (1/2S 3d/4) 

15.2 (4) (1/2S d/2) 15.2 (5) 

(1/3S 2d/3) 6.5 (6) 

8.7 3.1  

 

3.1  

 
  

   
1/3S 3d/4 1 016 33.7 33 

1/2S 2d/3 625 20.7 20 

1/2S 3d/4 459 15.2 15 

1/2S d/2 459 15.2 15 

 262 8.7 8 

1/3S 2d/3 196 6.5 6 

 3 017 100 97 

1/3S 4d/5 , 1/3S 5d/6 , 1/3S 6d/7 , 1/2S 4d/5  1/3S d/1 
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3 (Accidental Sampling)

6 3.1

97   

 
 
3.3  
  Structured Questionnaire

5    

 1  

 

 2    

 3  

 

4   

5   

 

 

  Reliability)  

25   

fficient)

2541) 0 83   

 
      =   k r / [1-r(k-1)] 

 

     

    k  

    r   
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 (Rating Scale)  (Best and Kahn, 1993) 

5  
 

    

 5  

    4  
 3  

 2  
 1  

 

  

(Best and Kahn, 1993) 
 

       

1 -  

1 - 50  
1 - 50  

            1 - 50  
- 50  

 
3.4  
 

4 

(Accidental Sampling) 

6 

Structured Questionnaire   97 
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3.5   
   

 

  1   

  2

 (Frequency)  (Percentage) 

(Arithmetic Mean) Standard Deviation)  



   

4 
 

 
 

3 1

2 

3 

 

 

4.1  
         4.1.1  
 

48.97 46.2 

53.8 56.7 

12.5 10.6 

99.0 1.0 

88.5  5.8 

4.7  

98.2 0.9

12.5

6.7 5.8

24.22 

4.62 4-6 

68.2 1-3 25.1 

1 57 1-2 

95.1 3 67 4-6 

54.0 4.1 

13.55 

1 - 10 48.1 11 - 20 
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38.4 12.19 

6 - 10 37.5 5 

11 - 19 21.2 19.2 

11.63 

6 - 10 37.5  5 11 - 15 

23.1 18.2 4.2 

 
161 132 14 137,802.79 

78,876  

121,903.04 

9,621.67 

120,141.24

37.5  

33.7  28.5  

106,460.32    233 944 44

4.2 

 

4.1   

  
N = 97) 

  

30   6.7 

    31 - 40 18.3 

    41 - 50 33.7 

    51 - 60 26.9 

    60 14.4 

X  =  48 97,   S.D.= 11 27,  Min = 29,  Max = 79 

  

                    46.2 

                    53.8 
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4.1   

  
N = 97) 

  

   5.8 

 56.7 

 12.5 

 10.6 

   7.7 

   6.7 

  

 99.0 

   1.0 

  

       4.7 

     88.5 

       1.0 

   5.8 

  

 98.2 

   0.9 

   0.9 

  

   0.9 

   3.8 

   5.8 

   3.9 

   1.9 

   6.7 

   0.9 
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4.1   

  
N = 97) 

 12.5 

   8.7 

 54.9 

   

5  15.4 

6 - 10 10.6 

    11 - 20 18.2 

    21 - 30 28.9 

    31 - 40 17.3 

    41   9.6 

    X   =  24.22,   S.D.= 14.01,  Min = 1,  Max = 60 

  

    1 - 3 25.1 

    4 - 6 68.2 

     6   6.7 

X  =  4.62,   S.D.= 0.99,  Min = 1,  Max = 7 

  

1 - 2 95.1 

3 - 4   4.9 

X  =  1 57,   S.D.= 0.69,  Min = 1,  Max = 4 

  

1 - 3 43.1 

4 - 6                   54.0 

6  2.9 

X  =  3 67,   S.D.= 1 37,  Min = 1,  Max = 8 
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4.2   

  
N = 97) 

  
1 10  48.1 

11 20  38.4 

21 30    6.8 

    31 40    3.9 

40    1.9 

X  =  13 55,   S.D.= 10 01,  Min = 3,  Max = 50 

  
5  21 2 

6 10  37 5 

     11 15   19 2 

     15 20  11.5 

     21 30    4.8 

30    5.8 

                      X  =  12.19,   S.D.= 9.21,  Min = 1,  Max = 50 

  
5  23 1 

      6 10  37 5 

     11 15  18 2 

     15 20  12 5 

     21 30    2.9 

30    5.8 

                      X  =  11 63,   S.D.= 8 65,  Min = 1,  Max = 42 
  

50 000   7 8 
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4.2   

  
N = 97) 

50 001 - 100 000  30 1 

100 001 - 150 000  19 4 

    150 001 - 200 000  18 4 

200 001 - 250 000                       8 8 

   250 001 - 300 000     7 7 

300 000    7 8 

   X  =  161 132 14 ,   S.D.= 110 008 18 ,  Min = 10 500 ,  Max = 680 000 

  
 50 000  12 5 

   50 001 - 100 000  32 7 

100 001 - 150 000  20 2 

   150 001 - 200 000  17 3 

   200 001 - 250 000                      5 8 

250 001 - 300 000    6 7 

300 000                       4 8 

  X  =  137 802 79 ,   S.D.= 84 956 14 ,  Min = 10 500 ,  Max = 400 000 
  

  30 000  34 3 

  30 001 -   60 000  28 6 

60 001 -   90 000  17 1 

90 001 -  120 000  11.4 

 120 000    8 6 

           X  =  78 876 ,   S.D.= 47 021 5 ,  Min = 2 000 ,  Max = 660 000 

  
50 000  11 8 

50 001 - 100 000  33 3 

   100 001 - 150 000  29 4 
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4.2   

  
N = 97) 

   150 001 - 200 000  16 7 

   200 001 - 250 000    5 9 

250 000    2 9 

X  =  121 903 04 ,   S.D.= 62 991 20 ,  Min = 5 000 ,  Max = 340 000 

  
50 000  50.0 

50 001 - 100 000  21 6 

   100 001 - 150 000    7 8 

150 001 - 200 000    9 8 

   200 001 - 250 000    3 9 

250 000    6 9 

          X  =  9 621 67 ,   S.D.= 3 878 08 ,  Min = 1 000 ,  Max = 50 000 
  

50 000  12 4 

50 001 - 100 000  35.0 

100 001 - 150 000  28 9 

    150 001 - 200 000  15 5 

200 000    8 2 

X  =  120 141 24 ,   S.D.= 65 663 03 ,  Min = 8 000 ,  Max = 720 000 

  
 28 8 

 37 5 

 33 7 

  
50 000  58 7 

50 001 - 100 000  15 9 

    100 001 - 150 000    4 8 
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4.2   

  
N = 97) 

150 001 - 200 000    7 9 

200 000  12 7 

X  =  106 460 32 ,   S.D.= 61 196 25 ,  Min = 2 000 ,  Max = 602 000 

  
50 000  22 2 

50 001 - 100 000  18 1 

100 001 - 200 000  19 4 

200 001 - 300 000  12 5 

   300 001 - 400 000  12 5 

400 001 - 500 000    9 7 

 500 000    5 6 

  X  =  233 944 44 ,   S.D.= 104,371.42,   Min = 10 000 ,  Max = 800 000 

 

 4.1.2  
1)  

  
1 63.92 2 

3 21.65 14.43 1 7.82 

2 6.69 3 9.07 

1 51.0 

28.8 20.2  2

52.6 

26.3 21.1 3 57.1 

35.7  7.2   4.3 
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4.3   

    

                   1.   
1.1  RRIM 600 

1.2  PRIT 251 

 

99.0 

  1.0 

 

- 
- 

 

- 
- 

2  
2 1 1  

2 2 2  

2 3 3  

 

63.9 

21.7 

14.4 

 

- 
- 
- 

 

- 
- 
- 

1     

   7.82   0 50 20 00 

 72 37 70 00  80 00 

   7 41   6 00    9 00 
 

  
1  
2  

3  

18 46 

 

28 8 

20 2 

51 0 

  2 00 

 

- 
- 
- 

 28 00 

 

- 
- 
- 

2     

   6 69   0 50 20 00 

 72 95 70 00 75 00 

   7 31   5 00   8 00 

 

  
1  

2  

3  

18 35 

 

26 3 

21 1 

52 6 

  4 00 

 

- 
- 
- 

22 00 

 

- 
- 
- 
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4.3   

    

3     

   9 07   4 00 21 00 

 72 64 70 00 75 00 

   7 20   7 00   8 00 

15 57 2 00 27 00

  
1 35 7 

2 7 2 

3 57 1 
 

2)  

  RRIM 600         

99.0 PRIT 251 1.0 PRIT 251 

1  72.37 7.41 

18.46 2  72.95 

7.31 18.35 3

72.64 7.20 

15.57 4.3 

 3  

 
5 5 50

1 50 30-35

5 5
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50

1-2 7 0

8.0

49.36 

1.48 

  4.4 

 

37.12 

              

30-35

 

  36.9  

1/3S 3d/4  22.6 1/2S 2d/3 16 7 1/2S 3d/4 1/2S d/2  

 7 1 1/3S 2d/3 4.4 

1 3S 3d/4

1/2S 2d/3 8 6

 1/2S d/2

1 3S 3d/4 1/2S 2d/3

1/2S 3d/4   
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4.4   

    

1    1.48   1.00   2.00 
2  49.36 30.00 80.00 
3  37.12 25.00 60.00 
4     

4 1 1 3S 3d/4       36.9 - - 
 4 2 1 2S 2d/3    22.6 - - 
 4 3 1 2S 3d/4    16.7 - - 
 4 4 1 2S d/2    16.7 - - 
 4 5 1 3S 2d/3      7.1 - - 

 

4)  

               

1 8 1 56   

0 24  

69 3 30 7

33 3 66 7 

4.5 

 

4.5  

  

1  1.80 

1 1   1 5  
1 2  0 24 

2  (%)  

2 1  30.7 

2 2  69.3 
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4.5  

  

3  (%)  

3 1  33.3 

3 2  66.7 

 

5  

 

 

  1   

30 1 -  

  2

24 00 02.30 

06.00  

 

  3  

1-2

07 00  08.00 

10 00 

08.00 
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10 30 1/2S 2d/3  1 2S 3d/4  1 2S

d/2 07.00 09 00

 1/3S 3d/4   
  4   

09 00 

12.00 

1 3S 3d/4 1/2S 2d/3 

 
  5

1 2S 3d/4  

10.00 

10.30 09 00  11.00 

30 4.6 
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4.6   

 1/3S 3d/4 1/3S 2d/3 1/2S 2d/3 1/2S 3d/4 1/2S d/2  
1. .  

¶  

¶  

 

02.30-06.00 

02.00-06.00 

 

02.00-06.30 

         - 

 

02.00-06.00 

02.30-06.30 

 

02.00-06.00 

01.00-06.00 

 

02.30-06.00 

02.30-06.00 

 

02.00-05.00 

         - 

2. .  

¶  

¶  

 

08.00-10.00 

08.00-10.00 

 

08.00-10.00 

         - 

 

08.00-10.00 

07.30-09.00 

 

08.00-10.00 

07.00-09.00 

 

08.00-09.30 

07.00-09.00 

 

07.00-10.00 

         - 

3. .  

¶  

¶  

 

09.30-12.00 

         - 

 

         - 

         - 

 

09.00-12.00 

         - 

 

         - 

         - 

 

         - 

         - 

 

         - 

         - 

4. .  

¶  

¶  

 

10.00-10.30 

09.30-10.30 

 

10.00-10.45 

         - 

 

10.00-11.00 

09.30-10.00 

 

09.30-10.30 

09.00-10.00 

 

10.00-10.30 

10.30-11.00 

 

10.00-10.30 

- 

 

 
4  1

02:00 .  06:00 .  2

(Product collecting period) 

2 08:00 . 

10:00 .  3) 

10:00 . 12:00 .

09:00 . 11:00 .

4) (Leisure period) 

12:00 . 02:00 .  4.1 
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 02.00 - 06.00      08.00 - 10.00                  10.00 - 12.00                       12.00 - 02.00                            

 
                       /  

 

                                           
                                                                                   
                                                       ( )                                 (  ) 

 

 

 4.1   
 

4.2  
 4.2.1  

  

91.7 3.1

5.2

75.3

24.7

50.5

44 2 2 9 4.7 

 

4.7   

   

   
 89 91.7 
   3   3.1 

   5     5.2     
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4.7   

   

   
 73 75.3 

 24 24.7 

   
 49 50.5 

 42 43.3 

  6   6.2 
 
  

6   4.8   

  1 1/3S 3d/4  

( X = 3.64)

( X = 2.9 ) ( X = 2.97)

( X = 3.02) ( X = 2 73) ( X = 3.40) 

( X = 3.11) ( X = 2.60)

( X = 2.88)

( X = 1 70) ( X = 2 41)

( X = 1 97) ( X = 1 75) 

( X = 1 60)

( X = 1 88) ( X = 2 38) 

2 1/2S 2d/3 

( X = 3 67) ( X = 3.68)

( X =  3.67) ( X =  4.33) ( X = 4 00)

( X = 2.67)

( X = 3 00) ( X = 3.33) ( X = 3 00)

( X = 2 76) ( X = 3 00)

( X = 3 00)

( X = 3 33)
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( X = 3 00)

( X = 2 00) ( X = 2 00)  

3 1/2S 3d/4  

( X = 3.57) ( X = 3 78)

( X = 3 28) ( X =  2 64)

( X = 2 93) ( X =  2 64)

( X = 3 00) ( X = 3.28) ( X = 2.50)

( X = 2 57)

( X = 2 64) ( X = 3 07)

( X = 3 21)

( X = 1 86)

( X = 2 00) ( X = 2 14) 
1/2S d/2 

( X = 3.59) ( X = 3 54)

( X = 2 55)

( X = 2 78) ( X = 3 11)

( X = 2 68)

( X = 2 44) ( X = 1 89)

( X = 2 07) ( X = 1 79)

( X = 2 15) ( X = 2 09)

( X = 1 85)

( X = 1 37) ( X = 1 45)

( X = 1 45) 
5 1/3S 2d/3 

( X = 3.54) ( X = 3 63)

( X = 2 55 ( X = 3 45)

( X = 3 45) ( X = 2 63)

( X = 2 82)

( X = 2 81)

( X = 2 00) ( X = 1 90)
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( X = 2 27) ( X = 2 45)

( X = 1 54) ( X = 1 91)

( X = 1 81) ( X = 2 09)  
6   

( X = 3.66)

( X = 2 50) ( X = 2 66) ( X = 3 33)

( X = 3 00)

( X = 2 33)  ( X = 2 16)  ( X = 1 83)

( X = 2 16)

( X = 1 50) ( X = 2 00)

( X = 1 83)

( X = 2 00)

( X = 1 33) ( X = 1 33)

( X = 1 33) 

 

4.8  

 1/3S 3d/4 
( X ) 

1/2S 2d/3 
( X ) 

1/2S 3d/4 
( X ) 

1/2S d/2 
( X ) 

1/3S 2d/3 
( X )       

  ( X ) 
1.  2.93 1.70 3.28 2 44 2.55 2.50 

2. 

                            

1.70 2.00 1.86 1 37 2.00 1.33 

3. 2.41 3.67 2.64 1 89 1.90 2.33 

4. 2.97 3.00 2.93 2 55 3.45 2.66 

5. 1.97 2.00 2.00 2 07 2.27 2.16 

6. 3.02 3.33 2.64 2 78 2.45 3.33 

7. 2.73 3.00 3.00 3 11 2.45 3.00 

8.  3.64 3.68 3.57 3 59 3.54 3.66 
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4.8  

 1/3S 3d/4 
( X ) 

1/2S 2d/3 
( X ) 

1/2S 3d/4 
( X ) 

1/2S d/2 
( X ) 

1/3S 2d/3 
( X )       

  ( X ) 
9. 

 

1.75 2.76 2.14 1 45 1.54 1.33 

10  3.40 3.56 3.28 1 79 3 63 1.83 

11  3.11 4.23 3.78 3 54 2.63 2.16 

12  1.60 2.97 2.50 1 45 1.91 1.33 

13

 
1.88 3.00 2.57 2 68 2.82 1.50 

14

 
2.60 3.28 2.64 2 15 1.81 2.00 

15

 
2.38 4.00 3.07 2 09 2.09 1.83 

16

 

2.88 3.00 3.21 1 85 2.81 2.00 

 
4 2 2  

 
 

 

 
 2  
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 3)  

1/2S) 

(1/3S) 
1/2S 2d/3, 1/2S d/2 1/2S 3d/4  

 4  

 
 5  

1/3S
1/2S  

 6

 
 7  

1/3S 1/2S 

1/2S 
10 

1/3S 
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 8  

 
 9  

 
 10  

 
 11  

1/3S
1/2S  

 12  

 
 13  

 
 14

1/3S 1/2S  
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 15  

 
 16

1/2S 2d/3 1/2S d/2 1/3S 2d/3 

1/3S 3d/4  

 4 2 3  

  

73 2

45 2 24 0 23 1

4.10 

2 

 

 

4.9  

   

   
 71 73 2 

 

-   

-  

26 

20 

 6 

26 8 

76.9 

23.1 

   
 44 45.4 

 22 22.7 

 23 23.7 
  8   8.2 
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1

(1/3S) (1/2S) 

(1/3S)

(1/3S) 420 - 660 

(1/2S) 320 - 540

(1/3S) 22.2 - 31.2  

2   

 

(Dry Rubber Content, DRC) 

(%DRC) 

1/3S d/4 

1-2 (%DRC) 

3  (%DRC) 1

1/2S d/2 1/2S  2d/3 

1/2S 3d/4  
3

5-10 1/2S 

d/2 1/2S 2d/3 1/3S 2d/3 10  20 

1/2S 2d/3 1/2S 3d/4 1/3S 2d/3 1/3S 3d/4 
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4

  

 

5

1 7 2 0

1 5 2 0

2 0

 

6

  
7

 

8
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1 2S 2d/3 1 3S 2d/3 

 

9

50 150

1 2S d/2

7  8 

RRIM 600  
10
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4.10  

  
1.

     

¶  

¶  

 ¶  
2.

                                   

¶  

¶  

¶ (%DRC)  

¶  

3.  ¶  
¶  

¶  
  
4. ¶  

5. ¶  

¶  

¶  

6. ¶  

7. 

 
¶  

¶  

8.

 
¶  

¶  

9. / 

  
¶  

¶ RRIM 600  

¶  

10. ¶  

¶  
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1  

76.9 

1/2S d/2  1/2S 2d/3 

1/2S 3d/4 1 1 2  1

1/2S 3d/4  1/2S 2d/3 

1 3S 3d/4 

71 4

44 3 44 3 1 2S 2d/3 

42 8

33 3 33 3

1 2S 3d/4 

64 3

57 1 35 7 1 2S d/2 

45 4

27 3 27 3 1 3S 2d/3 

63 6

36 4 36 4

83 3 50

33 3 4.11 
 

4.11

 

 1/3S 3d/4 1/2S 2d/3 1/2S 3d/4 1/2S d/2 1/3S 2d/3  
1.

 
15.7 33.3 21.4 27.3 18.2 - 
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4.11   

 1/3S 3d/4 1/2S 2d/3 1/2S 3d/4 1/2S d/2 1/3S 2d/3  
2.

                   

44.3 33.3 35.7 45.4 36.4 16.7 

3. 44.3 21.4 57.1 45.4 63.6 83.3 

4. 

 
10.0   7.1 - 18.2    9.1 - 

5. 

 
     71.4 

 

42.8 64.3 27.3 63.6 16.7 

9. 

 
11.4 25.3 14.3 18.2 36.4 50.0 

10. 

 

10.0 30.0 21.4 18.2 18.2  

 

2  

23.1 

2 1/2S) 

(1/3S)

1/2S) (1/3S)

1/2S) 

(1/3S)

 1/3S 3d/4 

57 1

30.0 30.0 1 2S 2d/3 
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50.0

42 8 21 4 1 2S 3d/4 

50.0

35 7 28 6 1 2S d/2 

27 3

25 2 1 3S 2d/3 

27 3

50.0 

1/2S)

1/2S)

(1/3S)  4.12 

 

4.12

 

 1/3S 3d/4 1/2S 2d/3 1/2S 3d/4 1/2S d/2 1/3S 2d/3  
1.

 
30.0 14.3 50.0 18.2 18.2 16 7 

2.

                   

30.0 50.0 35.7 27.3 18.2 16 7 

3. 57 1 21.4 50.0   9.1 18.2 50.0 

4. 21 4        7.1 

 

21.4 

 

25.2 

 

- 

 

16 7 

 

5. 

 
22 9      42.8       7.1     18.2      27.3 16 7 
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4.12  

 1/3S 3d/4 1/2S 2d/3 1/2S 3d/4 1/2S d/2 1/3S 2d/3  
6. 7 1 20.2 14.3 14.2 - - 

7.     14 3 - 28.6 18.2 18.2 16.7 

8.     11 4 14.3 14.3 27.3   9.1 - 

9. 

 
4 3 -  7.1 18.2 18.2 16.7 

10. 

 

1 4 20.0  7.1 - - - 

 

4.3  

4.13  

1) 1/3S 3d/4 11.08 

203 236

143 600 12 953

62 636 121 379

9 108 821 112 271

 

2) 1/2S 2d/3 9.00 

176,750

128,750 14,305 48,000
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123,333

7,333 814 116,000  

3) 1/2S 3d/4 15.92 

225,107

159,528 10,015

65,579 135,384

11,892 746 123,492

 

4) 1/2S d/2 11.63 

161 132

137,802 11,844

23,330 121 903

9,621 826 112 282

 

5) 1/3S 2d/3 12.00 

144,462

105,712 8,809

38,750 115,727

10,181 848 105,546

 

 

4.13 

 

 1/3S 3d/4 1/2S 2d/3 1/2S 3d/4 1/2S d/2 1/3S 2d/3 

1.  11.08 9.00 15.92 11.63 12.00 

2.  206,236 176,750 225,107 161,132 144,462 

2.1  

 
143,600 128,750 159,528 137,802 105,712 
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4.13   

 1/3S 3d/4 1/2S 2d/3 1/2S 3d/4 1/2S d/2 1/3S 2d/3 

 

 
12,953 14,305 10,015 11,844 8,809 

2.2  

 

62,636 48,000 65,579 23,330 38,750 

3  121,379 123,333 135,384 121,903 115,727 

    3.1  

 
9,108 7,333 11,892 9,621 10,181 

          

  
821 814   746 826 848 

    3 2  112,271 116,000 123,492 112,282 105,546 

: 

 

 
1/2S 2d/3 

14 305 1 3S 3d/4 

1 2S d/2 12 953 11 844

1 3S 2d/3 8 809

1 3S 2d/3

848 1 2S d/2 1 3S 3d/4  

826 821 1 2S 3d/4 

746  



   

 
 

 
1

2  
 3

 

97 3 017
(Stratified Sampling Method)

6 1 1/3S 3d/4) 33 
 2) 1/2S 2d/3) 20  (3) 

(1/2S 3d/4) 15  (4) (1/2S 
d/2) 15  (5) (1/3S 2d/3) 6 

  (6) 8  

 
6 

Reliability) 
 2541)  0 83

1 

 2 

3 
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5 1  
 5.1.1  
  
48.97 46 2

56 7 99.0 88 5
98 2

12 5 24.22
4 62

1 57 3 67  
  13 55

12 19
11 63

51.0 28 8
20 2 RRIM 600 99.0

49.36
1.48 37.12 

1 3S 3d/4 36 9 1 2S 2d/3 22 6
1 2S 3d/4 1 2S d/2 16 7 1 3S 2d/3 7 1

1 80
1 56 0 24

30 7 33 3
02 00

06 00
 

 5.1.2  
 1)  
 

75.3
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50.5
73.2

45.2 24.0 
 1 3S 3d/4 

 
    1 2S 2d/3 

 
    1 2S 3d/4 

 
    1 2S d/2 

 
    1 3S 2d/3 
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  2)   
    

1 3S 3d/4 
1 2S 2d/3 

1 2S 3d/4 

1 2S d/2 
1 3S 2d/3 

 
    

2 
1/2S) (1/3S)

1/3S 3d/4 
1 2S 2d/3 

1 2S 3d/4 

1 2S d/2 

1 3S 2d/3 
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  5.1.3 

 
   1/2S 2d/3 

14 305
1 3S 3d/4 1 2S d/2 

12 953 11 844 1 3S 2d/3 
8 809

1 3S 2d/3 848
1 2S d/2 1 3S 3d/4  826 821

1 2S 3d/4 746  
 
5.2    
 5.2.1 

2540

2550

2551

 
 5.2.2 

1/2S 2d/3 

1/2S 2d/3 
1/3S 3d/4 



83 
 

(1/3S) 
 (1/2S) 

1/2S 2d/3 1/3S 3d/4 
1/2S 2d/3

 
 5.2.3 

 
 
5.3  
 

 
 5.3.1     
  1/3S 3d/4 
   

 1
50 2

3
4  

 1/2S 2d/3 
   

1/2S d/2 
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1 3 2

1/2S) 3
4

5
 

  3) 1/2S 3d/4 
   

1 2S d/2 1 2S 2d/3 

1
2

3 4
5

 
 4) 1/2S d/2 
   

3 

 

1
3 2
3  
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     5) 1/3S 2d/3 
   

1 3S 3d/4 1 2S 2d 3

 
1 2

3
4  

     6)  
   1/3S 4d/5, 1/3S 5d/6, 1/3S 6d/7, 1/2S 
5d/6 1/3S d/1 3

1
2  

 5.3.2  
  1)  

 
  2)  

 
 5.3.3  
   

1/3S 3d/4 1/2S 2d/3 
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2549

2549  17-20 

2549 31-38. 

 
 . 2551

  

 

 
2549. :

 

 
2541

1 2541  

 

 
2546

 

 
2547

2547

 

 
2540. :  
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3   

9-11 2547 95  109. 

 

2551

 

 
2539.

16:1 - 2539), 5-15. 

 

2549

2549  

17-20 2549 127-141. 

 

2546

2546

627  657. 

 

2546

2546

210  227. 

 

. 2542. . : 

336  

 
2550
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. 

 

 

2550

 

 
2532. :

 

 

2551. 

 

 
2545

2545

 

 
2544. 

1 2544. 

245-258. 

 

. 2544. 

7, 2

- 2544), 193-209. 
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2542 Leadership)

185 . 

 

 2547. .

 

 

________  2550 . .

 

 

________ 2550 . 2549.

 

 

________ 2550 . .

 

 

 

 

2545  

 

 
2541 11.  : 

 

 

2545. 
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1.     
2.      

1  2  
3.     

1  2  3  
4  5  6   
7  8  

4.      
1 2 3 4  

5.    
 1 2  3 4   



 
94 

6.       
1         2 3  
4 5  6  
7 8  9.  
10  

7.    
1  2 3  
4 5 6  
7  8  9.  
10   

8.  
9.     
10.   
11.   
12.   
13   
 13.1   
 13.2   
 13.3   
 13.4   
 13.5   
 

2  
 
14.    

    
 1 2 3 
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  (1.  2.
3 )  

   

    

 
 / ) 

   

    

    

    
 

1 .     
1    
        1.  
         1) ;   

 2) ; .   
3) ;   

 4) ;   
  2.  

1. 2.  
15 2   

      1.  
1) ;   

 2) ;   
3) ;   
4) ;   

2.  
1. 2.  
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16.  
17.  
18.  

  
19.  
20  

 

  
     

1)       

-       

-       

-       

-       

-
 

     

2)       

-       

-       

-
 

     

3)       

-       

-       

-       

-       

-       

-       

-  
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3  
 
21.  
22.  

 
23.   
 1.   
 2.   
24   

1   
 2   
25     

1  2  3  
26   
27   
 

4  
 
28.  
    

 
29.  

    
    
30.  

1. 2. 3.  
 31   
       1.   2.  
32.    

1.          2.        3. 4.  5.  
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33.  
1. 2. 3. 4.  

34.    
  (   (  
                 

1            
2            
3    
4    

35  

 
 

 
 

 
 

1       

2  
 

     

3  
 

     

4  
 

     

5  
 

     

6       

7  
 

     

8       

9
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10.       

11.  
 

     

12  
 

     

13.  
 

     

14.  
 

     

15.  
 

     

16.  
 

     

 

36  
1  
2  
3  
4  
5  

37  
1   

1.  2.  
3.   4.  
5.   6.    
7.  8.    

.   10.  
11.  12.  
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38  
  

1.  2.  
3.   4.  
5.   6.    
7.  8.    
9.   10.  

  11.  12. 
       

5  
 
39.    
1  
2  
3  
4  
5  
6  
 
40    
1  
2  
3  
4  
5  
6  
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             Scale: ALL VARIABLES 

                                                       Reliability Statistics 

Cronbach's Alpha N of Items 

.834 16 

 

 Item-Total Statistics 

  

Scale Mean if 

Item Deleted 

Scale 

Variance if 

Item Deleted 

Corrected 

Item-Total 

Correlation 

Cronbach's 

Alpha if 

Item 

Deleted 

1

 
38.1875 78.028 .476 .823 

2

 
39.7813 82.886 .517 .825 

3

 
38.8125 79.835 .573 .820 

4

 
38.3750 77.210 .574 .818 

5

 
38.9063 80.539 .408 .827 

6

 
38.5938 80.894 .366 .830 

7

 
38.7188 80.983 .301 .835 
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Scale Mean if 

Item Deleted 

Scale 

Variance if 

Item Deleted 

Corrected 

Item-Total 

Correlation 

Cronbach's 

Alpha if Item 

Deleted 

8.  37.8438 83.168 .279 .834 

9  39.4375 82.835 .311 .832 

10  

 
37.8438 75.878 .628 .814 

11.  38.1875 72.931 .671 .810 

12.  39.7188 82.789 .385 .829 

13  39.8438 80.652 .517 .823 

14. 

 

 

38.8125 81.254 .256 .840 

15. 

 
38.9375 76.641 .554 .818 

16. 

 
38.6250 77.339 .489 .823 
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