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Abstract 

 

A study was investigated in the Conserved Area for Early Life Stages of Aquatic Fauna 

along four villages in Trang Province with the aims of determining population biology of blue 

swimming crab (Portunus pelagicus). The samples were collected from 7 locations. The data was 

collected one time per month during July 2009 to June 2010 by crab traps size of 1.7 inches, 2 

inches and crab gillnet mesh size of 4 inches. 

The relationship between carapace width (CW) and weight (W) in male and female crabs 

were W = 0.1181CW 3.062 and W = 0.1088CW3.103 . The estimate of growth parameter of blue 

swimming crab revealed that the asymptotic length (CW ) was 13.88 cm, the curvature parameter 

(K) was 2.93 year -1, the total mortality coefficient (Z) was 4 08 year-1, the natural mortality 

coefficient (M) was 4.57 year-1and the fishing mortality was 9.51 year-.1, the exploitation rate (E) 

was 0.68, the ratio between male and female was 1: 1.13 and the egg development on  stage 1-4 

were 66.04, 5.48, 9.97 and 18.51%.  Moreover, it was found that female brooder can spawn all 

year round but the sexual maturity peaked in August.  There was a negative relationship between 

average salinity and gonadosomatic index. 

The investigation of density and distribution of the blue swimming crabs                  

(Portunus pelagicus) in the Conserved Area for Early Life Stages of Aquatic Fauna along four 

villages in Trang Province found that the distribution of crab population was high in rainy season, 

and 31 percent  was crab larvae (carapace width less than 8.0 cm) that inhabited in coastal area 

along mangrove forest, canal mouth and sea grass bed. In addition, adult male and female 

swimming crabs were found distributed in deep water.  Based on the size of crabs caught by 
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fishing gears with various net mesh size, the largest crab was caught by crab gillnet, crab traps 

with 2 and 1.7 inches net mesh size, respectively.  The average catch per fishing per fisherman 

during 2009 and 2010 was not significantly different (p>0.05). 

Nowadays, the population of blue swimming crabs in the Conserved Area for Early Life 

Stages of Aquatic Fauna along four villages in Trang Province is decreasing because of over 

fishing and the fishermen concerned about this situation and cooperated to conserve of blue 

swimming crab resource. The guideline for fisheries management of blue swimming crab in  the 

Conserved Area for Early Life Stages of Aquatic Fauna along four villages in Trang Province are 

(1) a campaign to promote the conservation of seagrass beds and mangrove forests that is the 

nursery ground for the young crabs, (2) support the measure for prohibition of illegal fishing with 

crab traps with net mesh size less than 2 inches along the seagrass beds and mangrove forests,    

(3) a campaign for the fishermen to catch the blue swimming crab with a carapace width greater 

than 7.72 cm because it was this size at first  maturity, and (4) promote the establishment of 

berried female crab bank and raise awareness of the fishermen to release a berried female crab  

back to the sea for  achieve sustainable management. 
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 2,078 0.1181 3.062 0.907 0.875 isometric growth  0.961 

 1,842 0.1088 3.103 0.105 0.978 isometric growth  0.964 
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3 6 4 6  3

5.46 2553 

12.10 2553  

 

   1.3  
   16

2552 6.19

2553 12.10 A

4

Gulland and Holt (1959, Sparre and 

Venema, 1998) (CW ) 13.88

(K) 0.24 2.92 5

( r ) 0.98  18 von Bertalanffy (Sparre and 

Venema, 1998)  0 19

6.19 2552

2552 2552

2  

 
4 6.19 2

( 6 Von Bertalanffy (Sparre and 

Venema, 1998)  (t0) -0.44 -0.04

(K) 0.24 2.93 7

(r) 0.99 20 t)

CW)  Von Bertalanffy (Sparre and Venema, 1998) 

CWt = 13.88 x (1- e-2.93 (t + 0.04)
21 22 
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 3  

 
 

    

-  6.19 8.25 9.59 - 

-  6.4 7.76 8.71 10.31 

-  7.2 9.25 10.39 11.50 

-  6.1 8.1 10.25 - 

-  6.37 8.15 9.85 11.01 

-  6.36 8.17 9.90 11.58 

-  6.29 8.28 9.72 12.10 

-  6.02 8.2 10.00 - 

-  5.65 6.96 8.72 10.12 

-  6.11 7.5 9.19 - 

-  5.98 7.44 9.04 - 

-  5.46 7.29 9.20  - 

 

 

 

 

 

 

 

 

 

 

 

16
Battachaya (1967 Sparre and Venema, 1998) 

 

  -52   -52  -52  -52  -52 -52 -53 -53 -53 53 -53 -53 
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2552 2552 

2552 2552 

2552 2552 

2553 2553 

2553 2553 

2553 2553 

 

 

 

17
 2552 2553 

Bhattacharya (1967 Sparre and Venema, 1998) 
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4  

(CW ) (K) 

A 16  

             

t           CW 

t        

      

L           

(  
    

X 

 CW  /  t     

Y 

52 6.19 1 1.57 6.975 1.57 

52 7.76 1 1.49 8.505 1.49 

52 9.25 1 1.02 9.750 1.02 

52 10.25 1 0.76 10.630 0.76 

52 11.01 1 0.57 11.295 0.57 

52 11.58 1 0.52 11.840 0.52 

53 12.10 - - - - 

 

 5  CW )  

(K) 4 Gulland and Holt (1959, Sparre 

and Venema, 1998) 

N R B A CW  (  K (    K (  

4 0.975 -0.2437 3.382 13.878 0.2437 2.9244 
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 18 4 Gulland and Holt 

(1959, Sparre and Venema, 1998)

 

 
19   t) (CW) 4 

 von Bertalanffy CW   13.88                        

K 0.24  t0  0 
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 6
19 CW  

13.88            

            

X 

        

CW 

        ln       1-  CW 

                        CW  

                          Y 

3 7.76 0.819 

4 9.25 1.098 

5 10.27 1.347 

6 11.01 1.577 

7 11.58 1.798 

8 12.10 2.055 

 
 7  (K)

 (t0) 6 von  

Bertalanffy  

N R B A CW  t0       

(  
 t0       

(  
      K           

(  
K         

(  

8 0.999 0.2439 0.107 13.878 -0.439   -0.037 0.2439 2.9268 
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20 6 

6  von Bertalanffy 

 

 
 

21 (t) (CW)  

 CWt = 13.88 x 1- e-2.93 (t + 0.04)  

CWt = 13.878 x  (1- e-2.93 (t + 0.04)) 

t0 =  -0.04 
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 22 von  Bertalanffy

 2552 2553 CW   

13.88 , K 2.93  t0 -0.04  

 

    1.4  
   
1.7 , 2 4 

F) 

2552 2553 22

4.92-13.35  
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23 

2552 

 2553 

 

 

   
length converted catch 

curve (Sparre and Venema, 1998) L  13.88 K 2.93

t0 -0.04 7 3,920

     

9.0-9.5 9.0 0.320

4 

 9.0-9.5

(Z) 

4 08 8 0.99 24) 
                

CW  13.88 , K  2.93 T)
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29.38

Pauly (1984) 

   ln M  =  -0.015  0.279lnCW  + 0.6543lnK + 0.463lnT 

            M   =  4.57 

 

   (M) 4.57

(F) 9.51 (E) 

0.68 

 

 
  

  

24 (Z)

 Length converted catch  

 

 

 

 

     



57 
 

 
 

8     (Z) 

CW  13.88 , K 2.93 

t0  -0.04  
        L      t     

   L1-L2 C T          X Y  

4.0-4.5 3 0.079 0.018 0.088 5.104 

4.5-5.0 5 0.097 0.019 0.106 5.560 

5.0-5.5 50 0.116 0.020 0.125 7.804 

5.5-6.0 114 0.135 0.021 0.146 8.567 

6.0-6.5 210 0.156 0.022 0.167 9.112 

6.5-7.0 296 0.179 0.024 0.191 9.385 

7.0-7.5 317 0.203 0.026 0.215 9.378 

7.5-8.0 361 0.229 0.028 0.242 9.467 

8.0-8.5 445 0.257 0.030 0.271 9.547 

8.5-9.0 477 0.287 0.033 0.303 9.518 

9.0-9.5 533 0.320 0.037 0.338 9.521 

9.5-10.0 439 0.357 0.041 0.377 9.205 

10.0-10.5 331 0.399 0.047 0.421 8.785 

10.5-11.0 190 0.446 0.055 0.472 8.069 

11.0-11.5 68 0.501 0.065 0.532 6.849 

11.5-12.0 31 0.566 0.081 0.604 5.825 

12.0-12.5 15 0.646 0.106 0.695 4.785 

12.5-13.0 1 0.752 0.154 0.821 1.609 

13.0-13.5 19 0.906       

         Y = -14.08X +14.50      r  = 0.99 

         a = 14.50      b  = -14.08    Z =  -b   = 14.08 

 
 
 
 

( )
2

21 LL
t

+
( )

( )
ö
ö
÷

õ
æ
æ
ç

å

D
21

21

,

,
ln

LL

LL

t

C
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2.  
   2.1  
   

2552 2553 3,920 2,078

1,842 4) 7

2552 2553 

2552 

2553 25)

1: 1 2552          

2553 P<0.05

2552

2553 (P>0.05) 

P<0.05

 1: 1.13 9) 

 

0

50

100

150

200

250

. .-

52

. .-

52

. .-

52

. .-

52

. .-

52

. .-

52

. .-

53

. .-

53

. .-

53

. .-

53

. .-

53

. .-

53

(
)

 
 

25  

2552  2553 
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 9 

 2552 2553 

 
        

F 

         

(M) 

            

(T) 

      Ratio             

 
 X 2 

52 159 117 276 1:1.36 6.39* 

52 186 108 294 1:1.72 20.69* 

52 234 237 471 1:0.99 0.02 

52 189 125 314 1:1.51 13.04* 

52 129 139 268 1:0.93 0.37 

52 158 161 319 1:0.98 0.03 

53 153 148 301 1:1.03 0.08 

53 138 128 266 1:1.08 0.38 

53 236 152 388 1:1.55 18.19* 

53 131 180 311 1:0.73 7.72* 

53 193 206 399 1:0.94 0.42 

53 172 141 313 1:1.22 3.07 

      2,078  1,842 3,920  1:1.13     14.21* 

 * 95 % 
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   2.2  
   2.2.1  

1) (maturity stage)  

436 (

1 2 3 4 66.04, 5.48, 9.97  18.51 

2552 4

42.42 2553 6.41 2553 

5

2552 

2553 2552 19. 23 10

26  

2) (gonadosomatic index)  
(G.S.I.) 436 

(mean gonadosomatic index) 0.66-

4.96 2552 4.96 2553 

0.53  11 27  

    

  2.2.2  
  

 2552 2553 

(size at first maturity)

4 7.72 

(

4 10.10±1.07 12  
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10 (maturity stage) 

2552  2553 

 
1 2 3 4 5 

 
          

 52 14 46.67 1 3.33 5 16.67 10 33.33 0.0 0.00 30 

 52 13 39.39 2 6.06 4 12.12 14 42.42 2.0 6.06 33 

 52 16 61.54 4 15.38 3 11.54 3 11.54 0.0 0.00 26 

 52 14 63.64 0 0.00 3 13.64 5 22.73 10.0 19.23 22 

 52 28 58.33 10 20.83 10 20.83 0 0.00 0.0 0.00 48 

 52 16 57.14 1 3.57 0 0.00 11 39.29 0.0 0.00 28 

 53 25 83.33 0 0.00 2 6.67 3 10.00 1.0 3.33 30 

 53 25 80.65 3 9.68 1 3.23 2 6.45 3.0 6.45 31 

 53 72 92.31 1 1.28 0 0.00 5 6.41 1.0 1.28 78 

 53 29 74.36 0 0.00 7 17.95 3 7.69 6.0 15.38 39 

 53 22 66.67 1 3.03 3 9.09 7 21.21 5.0 15.15 33 

 53 26 68.42 1 2.63 3 7.89 8 21.05 0.0 0.00 38 

 25 66.04 2 5.48 3 9.97 6 18.51 2 5.57 436.00 
 

 

 

 

 

 

 

 

 

 

 



62 
 

 
 

11 G.S.I.)

2552  2553 

 

   (GSI) 

-52 30 3.83 

-52 33 4.96 

-52 26 3.43 

-52 22 4.7 

-52 48 0.66 

-52 28 3.83 

-53 30 1.51 

-53 31 1.2 

-53 78 0.53 

-53 39 1.31 

-53 33 1.21 

-53 38 2.97 
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26

 2552  2553  

 

0.0

1.0

2.0

3.0

4.0

5.0

6.0

. .-52 . .-52 . .-52 . .-52 . .-52 . .-52 . .-53 . .-53 . .-53 . .-53 . .-53 . .-53

(GS
I)

(GSI)

 
 

27

 2552  2553 

(G.S.I.) 
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 12
4

2552 

 2553 

 

 
 (  

   

-52 9.28 12.18 10.39±0.89 

-52 7.72 10.95 9.24±0.97 

-52 9.13 11.68 10.46±1.03 

-52 10.02 11.68 11.06±0.91 

-52 10.14 11.63 11.06±0.81 

-52 9.37 12.23 10.77±1.02 

-53 8.71 11.92 10.19±1.09 

-53 8.93 11.68 10.51±1.42 

-53 8.73 11.70 9.99±1.55 

-53 8.35 11.12 9.75±0.87 

-53 9.18 11.23 10.14±0.89 

-53 8.89 10.52 9.62±0.62 

 7.79 12.23 10.10±1.07 

 

 3.  

7 1 12    

7   

29.38 ± 1.85 A 28.78 ± 1.88 

 G 30.00 ± 1.71 
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13  2552

26.86  ± 0.67)  2553 32.30 ± 0.40) 28   
7 31.98 ± 2.96

F  31.52 

± 3.72 ) A 32.48 ± 2.49 

 14

 2552 25.43 1.90  2553 (34.86 ± 0.38 

29)  

  7

8.22 ± 0.35 A 7.62 ± 0.38 )

E1, E2 ( 8.43 ± 0.15)  C

(8.43 ± 0.16)  15

2553 (7.92 ± 0.47) 

2552 (8.52  ±  0.15 30)   
   

13  ( )  7 

 

2552  2553 

    
1.) A  25.60  32.00 28.78 ±1.88 

2.) B  26.80 32.00 29.19 ± 1.73 

3.) C  26.40 32.00 29.24 ± 1.90 

4.) D  26.40 32.50 29.52 ± 2.09 

5.) E  26.70 32.00 29.59 ± 1.88 

6.) F  27.00 32.00 29.67 ± 1.69 

7.) G 

 
27.90 33.00 30.00 ± 1.71 

12  25.60 33.00 29.38 ± 1.85 



66 
 

 
 

 
14  ( )  7 

 

 2552  2553 

    
1.) A  28.00 35.00 32.48 ± 2.49 

2.) B  28.00 35.00 32.33 ± 2.27 

3.) C  25.00 35.00 32.07 ± 2.90 

4.) D  25.00 35.00 32.06 ± 2.92 

5.) E  23.00 35.00 31.67 ± 3.65 

6.) F  24.00 35.00 31.52 ± 3.72 

7.) G 

 
25.00 36.00 31.83 ± 3.04  

 12  23.00 36.00 31.98 ± 2.96 

 
15  7 

 

 2552 2553 

    
1.) A  6.91 8.30 7.62 ± 0.38 

2.) B  7.80 8.36 8.12±0.20 

3.) C  7.85 8.54 8.25 ± 0.21 

4.) D  7.89 8.62 8.31 ± 0.22 

5.) E  7.93 8.62 8.33 ± 0.21 

6.) F  8.10 8.62 8.43 ± 0.16 

7.) G 

 
8.10 8.64 8.43 ± 0.15 

12  6.91 8.64 8.22 ± 0.35 
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28 

2552 2553 

 
 

29  
2552 2553 
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30 

2552 2553 

 
4.  

 
   4.1 

 

 ( 16) 
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16

2552 

 2553 
 

 
 

  -  

 1.53 -0.38 -0.47 

 

   4.2 
 

G.S.I.)

2552  2553 

p<0.05)

 -0.626 17) 

 

 

17 

(G.S.I) 

2552 

 2553 

 
 

  -  

G.S.I. -0.626* 0.101 0.005  

: * 0.05 
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5. 
 

2552                           

2553 

18 2553 445 2552

253

 8.00-9.00 10.00

 31

8 255 31.0 566 69

 32 128 30.0)

127 33) 33) 

 

18   

2552 2553 

    

109 6.64 89 6.11 

134 8.16 77 5.28 

206 12.55 208 14.28 

153 9.32 113 7.76 

108 6.58 128 8.79 

125 7.61 132 9.06 

127 7.73 108 7.41 

116 7.06 107 7.34 

213 12.97 128 8.79 

98 5.97 143 9.81 

120 7.31 119 8.17 

133 8.10 105 7.21 

1,642 100.00 1,457 100.00 
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19  

2552 2553 

 

0

20

40

60

80

100

120

140

160

180

>2.0-3.0 >3.0-4.0 >4.0-5.0 >5.0-6.0 >6.0-7.0 >7.0-8.0 >8.0-9.0 >9.0-10.0 >10.0-11.0 >11.0-12.0 >12.0-13.0
( )

(
)

 
 

 31 
2552

2553 

 

 

   
 

 

 

 

 

 
 

 

 

 

 

 

 

 
 

 

 

 
 

 

 

 

 

 

-  8 8.25 11 10.58 11 11.22 7 6.73 9 4.95 9 3.81 

-  15 15.46 6 5.77 5 5.10 16 15.38 11 6.04 9 3.81 

-  2 2.06 8 7.69 13 13.27 6 5.77 12 6.59 8 3.39 

-  4 4.12 11 10.58 5 5.10 2 1.92 6 3.30 8 3.39 

-  4 4.12 5 4.81 3 3.06 9 8.65 4 2.20 33 13.98 

-  11 11.34 7 6.73 6 6.12 10 9.62 11 6.04 8 3.39 

-  8 8.25 7 6.73 8 8.16 6 5.77 27 14.84 13 5.51 

-  3 3.09 6 5.77 3 3.06 13 12.50 17 9.34 12 5.08 

-  2 2.06 6 5.77 10 10.20 5 4.81 9 4.95 72 30.51 

-  6 6.19 9 8.65 10 10.20 8 7.69 14 7.69 36 15.25 

-  21 21.65 17 16.35 17 17.35 15 14.42 50 27.47 16 6.78 

-  13 13.40 11 10.58 7 7.14 7 6.73 12 6.59 12 5.08 

 97 100.00 104 100.00 98 100.00 104 100.00 182 100.00 236 100.00 



72 
 

 
 

69%

31%

 
 

32  

2552 2553 
 
 
 
      
 
 
 
 
     
 

 
33

2552 2553 

 
 
 

  

68%

32%

70%

30%
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 5.1 
 

 
 259 

143 2553 70 2552

21  2.20 / /

1.53 / /  

B C  

A  F G

 34

B  D

F 35  

  
8

0.92 / /

0.50 / / A 

B C 

D E

F G  36

B 

C E

A D

F G 37  

  
1.10 / /

0.81 / /

F 

G 38

E D 

 F 
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G  B 

39  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

34

 

 

 

 

 

A 

B 

C 

D 

E 

F 

G 

 



75 
 

 
 

 

 

 

 

 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

35

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

A 

B 

C 

D 

E 

F 

G 
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36

 

 

 

 

 

 

 

 

 

B 

C 
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E 

A 

F 

G 

 



77 
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
37

 

 

 

 

 

 

 

 

 

A 

B 

C 

D 

E 
F 

G 
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38   

 

 

 

 

 

 

 

 

A 

B 

C 

D 

E 

F

 

G 
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39 

 
 
 
 
 
 

 

A 

B 

C 

D 

E 

F 

G 
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6.   
  6.1 

  
 

1.7  2 4

2552 2553 

 ANOVA LSD

p < .05) 4 

2 1.7 

20  

 
 20

 

       
±S.D. 

      
± S.D. 

 80.72 ± 39.78a 7.86 ± 1.16 

 
90.12 ± 34.47b 8.50 ± 1.17 

 103.23 ± 38.14c 8.81 ± 0.93 

 F=54.618* F=17.270* 

 * .05 

 

 

 
 
 
 

X X
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7. 
 

4 20 

 2552-2553)

 2 

 2552 1 12.10

 12.90 910.00 

1,294.82 /

2553 1 12.75 4.83

918.80 

1,068.48 / 21  

 2552  2553 

2  (p>0.05) 22  
   

21
 2552-2553 

 

2552 2553 

/

 

/

 

/

 

/

 

 12.10 910.06 12.75 918.8 

 12.90 384.76 4.83 143.48 

 24.93 1,294.83 17.53 1,062.28 
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22   
4

2552-2553 

 
  

N 

 

 

 

S.D. 

 

T 

2552 461 12.75 20.54 0.443 

2553 457 12.10 7.74   

 

 
 

X



                                                                                                                                                83 

 
4 

 
 

 
1.  
   1.1  

a 

b 
b 3 

(positive allometric growth b 3 
(negative allometric growth b 3 

3 b t-test 3         
 

 
23

2549)
negative allometric growth (2527)

 positive allometric 
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23  
 

    
W=0.1081CW 3.103 W=0.1181CW 3.062 W=0.1139CW3.081  
W = 0.0000073CW3.486 W=0.00000265CW3.206 - 2520) 
W=0.00001121CW3.420 W=0.00003843CW3.147 - 2522) 
W = 0.0000073CW3.486 W=0.00000265CW3.206 - 2527) 

- - W = 0.612CL 3.083 2541) 
W  = 0.0004CL3.1587 W = 0.0007CL3.0127  W=  0.0005CL3.1003 2545) 

- - W=0.000018CW3.0905 2545) 
W = 0.003 CW 2.6861 W  = 0.092 CW 2.89 -   (2549) 

 
  1.2  
  

(Sparre and Venema, 1998) 
3-4  

 
  1.3  
  

1.7 2 .0 4
92- 13.35 

Bhattachaya (1967 
 Sparre and Venema, 1998) (CW )

Gulland  and Holt (1959, Sparre and Venema, 1998) 
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(CW ) 13.88 (K) 2.92  
  

2552 6.19
2  

 
Von Bertalanffy (Sparre and Venema, 1998) 

 (t0) -0.04 (K) 2.93  
  (K)  
Gulland  and Holt (1959, Sparre and Venema, 1998) Von Bertalanffy (Sparre 
and Venema, 1998) 2.92 2.93 

Sparre and Venema (1998) (K)
Von Bertalanffy (Sparre and Venema, 1998)

Gulland and Holt (1959, Sparre and Venema, 1998)
(K)

(K) Von Bertalanffy (Sparre and Venema, 1998)
2.93  

24)
(CW ) 

 (2547)
 (2545) 2520      

14.41 , 2548) 

(CW ) 
(CW ) (2549)
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(CW )
Sparre and Venema (1998) 

(K)
(CW ) (K)

( Metabolic rate) 
K K

 
Sparre and Venema (1998) 

(CW ) (K)
(K)  (CW )

(K)  (CW ) K
 

 (CW )
K (t0)

CW ,  K t0  CW
K 
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24  
   

 CW  =13.88   
K  = 2.93  
t0  = -0.037  

 CW  =  18.48  2545) 
K  =  1.64  

 CW  =  16.10  2547) 
 K  =  1.10    

  CW  =  13.23  2549) 
K  = 0.87  

 
1.4  

 
(Z) 14.08 

9.51  (M) 4.57 
2547) 

(F) (M)    
( 25) 

(E) 0.68  Gulland (1971) 
0.5 

0.5

 
 ( 2547)

 0.77 
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25  

    
             Z  =  14.08   

            M  =  4.57   
             F  =  9.51  

              E  =  0.68  
              Z  =  5.10  Yunanda (2004) 

             M  =  2.41  
             F  =  2.69  

              Z  =  7.00  2547) 
              F  =  5.38   
              M  =  1.62   
               E  =  0.77  

               Z  =  3.55  2549) 
             F  =  1.12  
            M  =  1.84   
             E  =  0.38  

 
2.  

  2.1  
   

2552 2553 

2552  2553 
(P<0.05)

2552
2553 (p>0.05) 

Potter et al. (1983) 
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 combell (1984)

 

1: 1 26
1:1 P<0.05)

Davis (1988, , 2549)

 
 

26  
   

 1:1.13  
 

  1:1.40 2527) 
 1:1.09 2547) 

  1:1.19 2549) 
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   2.2  
   2.2.1  

(gonadosomatic index ; G.S.I.) (maturity stage) 

 

2 

, 2547) 

( , 2527)
2 

(2549) 27  
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27  
   

   
 

  2523) 
 

 
 

    2527) 
 

   2545)  
 

 
 

   2547) 
   2549) 

 
 

 
 
   2.2.2   
   

 2552 2553 
(size at first maturity)

7.72 (
4 10.10±1.07 28

(2549) 
7.67 (2527)
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9.40 

 
   

 
    

28  (Size at first maturity) 
   

 7.72   
  7.67  (2549) 

   9.40   (2527) 
 
3.  
   

4 , 2534) 
31.98 ± 2.96 8.22 ± 

0.35
 (M) 

29.38 ± 1.85 
4 33  

, 2534)  
 



93 
 

 
 

4. 
 

 

G.S.I.)
 (P<0.05)

30.62 

33.91 
(2524) (2527) 

(2542) 28-32 
28-29 

 
 

5.  
 

 
 

8.0 31

(2551) 
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 (Meagher, 1971) 
 

(2545) 

 
 
6.  
  

1.7 , 2 4

  
(P<0.05) 4

2 1.7  

2

 
 
7.  

2552-2553) 

2552 2553 
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0.68

0.5

 
 



 96 

5 
 

 
 

1.
 

    W = 0.1139CW 3.081  
      W = 0.1181CW 3.062 
      W = 0.1088CW 3.103 

 

 
 
2.

(CW ) 13.88
(K) 2.93 (t0)

-0.04 (t) (CW) 
 von Bertalanffy  

    CWt  =  13.88 (1- e -2.93 (t + 0.04) ) 
 
3.  (Z) 

4 08 (M) 4.57 
(F) 9.51 (E) 0.68 

 
 4. 

1: 1.13 
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 5.

 2

7.72 
( 4 10.10±1.07  
 

6.
 

   29.38± 1.85  
   31.89± 2.96  

(pH )    8.22±0.35  
 
7.

 (P<0.05) 

 

8.
31  

8.0
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  9.

4 2
1.7  

 
  10.

 2552 
 2553 (p>0.05) 

0.68 0.5
 

 
 

 
1.

 
2.

 
  2.1 

 
  2.2 

2
2 1.7

 
  2.3 

7.72
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  2.5
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2539. 1: 200,000 . 
. 2522. . 2522. : 

 .  

. 2523. . 2523. : 

. .  
. 2524. (Portunus pelagicus Linneaus) 

. 2524. : 

. .  

. 2520. (Portunus pelagicus Linneaus) . 

2520. : . 

.  

. 2541. Portunus pelagicus (Linnaeus, 1766) 

. 2541. : . 

. 

. 2544. Portunus pelagicus (Linnaeus, 1758) 

. 2544 

. 10-20 2554 242-252. 

,  . 2545.

Portunus pelagicus (Linnaeus, 1758) 2. 

16/2545 : 

.  

. 2550. Portunus pelagicus (Linneaus, 1758) 

. . 

. 2539. 

Scylla serrata (Forskal, 1755) .

. 
. 2549. Portunus pelagicus (Linneaus, 1758) 

. . 



101 

 

. 2543

 

, ,  . 2547. 

. 

.  

. 2551. (Portunus pelagicus Linnaeus, 

1758) . . 

. 2548. . . 8 : 4. 

, . 2532. . 

. : 

 

. 2545. . :

 

, ,  . 2547. 

(Portunus pelagcus Linnaeus, 1758) .                 

57: 505-514  

. 2542. 

. . 

.  

, , , . 2554.

( Portunus pelagicus) .

64 : 151-158. 

2534

 
. 2539. 

. . 
. 2527. . 

1/2527 : 

.  
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(Potunus pelagicus) . 2545. : 
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1 

2552  2553 

 

    

 

 2552  2553 

             

  4.0-4.5 0 0 3 0 0 0 0 0 0 0 0 0 3 

  4.5-5.0 0 1 2 0 0 0 0 0 0 0 1 1 5 

  5.0-5.5 8 5 2 0 1 1 5 2 3 3 6 14 50 

  5.5-6.0 20 10 3 1 2 3 14 14 8 8 13 18 114 

  6.0-6.5 34 20 7 4 10 13 17 28 10 23 19 25 210 

  6.5-7.0 29 29 21 5 23 24 21 28 29 28 29 30 296 

  7.0-7.5 24 40 21 9 17 21 20 15 31 28 50 41 317 

  7.5-8.0 19 41 36 12 25 36 16 27 29 33 52 35 361 

  8.0-8.5 32 40 46 24 36 38 39 30 45 30 52 33 445 

  8.5-9.0 37 32 66 27 43 50 38 36 46 33 44 25 477 

  9.0-9.5 21 38 99 93 30 38 29 35 42 30 46 32 533 

  9.5-10.0 14 21 80 77 19 27 27 34 34 39 43 24 439 

  10.0-10.5 12 10 49 41 33 37 28 7 43 33 21 17 331 

  10.5-11.0 9 6 23 19 15 17 20 7 35 19 12 8 190 

  11.0-11.5 5 1 4 2 6 5 16 1 21 5 1 1 68 

  11.5-12.0 1 0 5 0 5 4 7 1 6 0 2 0 31 

  12.0-12.5 1 0 2 0 2 3 4 1 2 0 0 0 15 

  12.5-13.0 0 0 0 0 0 1 0 0 0 0 0 0 1 

  13.0-13.5 4 0 2 0 0 1 0 0 4 0 0 8 19 

  270 294 471 314 267 319 301 266 388 312 391 312 3,920 



107 
 

 
 

 2
(CW) (W) 3 Slope (b)

 
     

N 3920 2078 1842 

X = ln(CW) 8299.102678 4401.346939 3897.755739 

Y  = ln(W) 17046.61661 9039.255225 8007.361381 

X2 17711.93389 9401.665991 8310.267902 

Y2 75540.28088 40101.29477 35438.98611 

XY 36526.32715 19388.64705 17137.68019 

mean X 2.11711 2.11807 2.11605 

Sx 0.19019 0.19541 0.18416 

Mean Y  0.60000 0.61310 0.58506 

Sy 0.60002 0.61310 0.58506 

Sxy 0.11141 0.11693 0.10524 

R 0.96200 0.96100 0.96400 

a 3.08018 3.06243 3.10283 

b -4.46707 -4.43269 -4.51138 

Sb 0.07137 0.90729 0.10517 

t-test of b 1.12350 0.87480 0.97773 

confident limit of  b  

Lower 95%           2.94030 2.87175 2.89669 

Upper 95%           3.22006 3.25311 3.30897 
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3 (Z)  

 

Regression Statistics 

Multiple R 0.902982898 

R Square 0.815378114 

Adjusted R Square 0.792300378 

Standard Error 90.04112795 

Observations 10 

ANOVA 

  Df SS MS F Significance F 

Regression 1 286449.2622 286449.2622 35.33181 0.000344 

Residual 8 64859.23778 8107.404722 

Total 9 351308.5       

  Coefficients 

Standard 

Error t Stat P-value 

Intercept 808.5971521 91.69510828 8.818323761 2.15x105 

X Variable 1 -1293.138529 217.5515213 -5.944056478 0.000344 

 
Z =   14.08  
F =   9.51  

M =   4.57  

E        =  0.68 
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 4 

2552

 2553 

 
 
 
 
 
 
 
 

 
  

      

-52 109 89 50 28 

-52 134 77 52 31 

-52 206 208 28 29 

-52 153 113 36 12 

-52 108 128 21 11 

-52 125 132 33 29 

-53 127 108 26 40 

-53 116 107 22 21 

-53 213 128 23 24 

-53 98 143 33 37 

-53 120 119 73 87 

-53 133 105 39 36 

 1,642 1,457 436 385 
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 5 

2552 2553  
 X  SD Min Max 

-52 28.78 0.08 30.10 30.30 

-52 29.19 0.85 29.50 32.00 

-52 29.24 0.56 29.00 30.30 

-52 29.44 0.67 26.10 27.90 

-52 29.33 0.59 26.50 28.40 

-52 29.67 1.22 25.60 29.30 

-53 30.00 0.85 27.00 29.30 

-53 29.38 0.53 28.10 29.40 

-53 28.78 0.69 27.00 29.00 

-53 29.19 0.40 32.00 33.00 

-53 29.24 0.64 30.30 32.00 

-53 29.44 0.50 30.00 31.20 

  29.38 1.85 25.60 33.00 

: X  = , SD =  

 Min = , Max =  
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6 

2552 2553  

: X  = , SD =  

 Min = ,  Max =  
 
 
 
 
 
 
 
 

  X  SD Min Max 

-52 29.94 0.16 29.72 30.21 

-52 25.43 1.90 23.00 28.00 

-52 29.71 0.95 28.00 31.00 

-52 32.86 1.46 30.00 34.00 

-52 34.71 0.49 34.00 35.00 

-52 34.14 0.90 33.00 36.00 

-53 33.57 0.53 33.00 34.00 

-53 33.29 2.06 30.00 35.00 

-53 34.86 0.38 34.00 35.00 

-53 33.71 1.25 32.00 35.00 

-53 31.00 2.94 26.00 35.00 

-53 30.57 0.79 30.00 32.00 

  31.98 1.15 30.23 33.35 
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7    

2552      2553  

  X  SD Min Max 

-52 8.03 0.14 7.74 8.15 

-52 8.36 0.40 7.51 8.62 

-52 8.52 0.15 8.30 8.64 

-52 8.23 0.33 7.50 8.46 

-52 8.25 0.43 7.30 8.52 

-52 8.30 0.50 7.20 8.62 

-53 8.32 0.30 7.70 8.58 

-53 8.29 0.19 7.97 8.50 

-53 8.04 0.26 7.80 8.43 

-53 7.92 0.47 6.91 8.26 

-53 8.20 0.32 7.48 8.37 

-53 8.15 0.18 7.83 8.34 

  8.22 0.35 6.91 8.64 
: X =  - , SD =  

Min = ,  Max =  
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8

2552-  2553 
 
      

 (

 1       

 -0.038 1 
 -0.497 -0.225 1 

- PH) -0.047 -0.007 -0.260 1 
 

9 

2552- 2553 
 

  G.S.I.    

G.S.I. 1       

 0.101 1 

 -0.626*  -0.381 1 

 0.005 -0.087 -0.342 1 
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10 

 2552  2553 

   

 

 

 

 
 

 
95% Confidence Interval for Mean 

  
Lower Bound Upper Bound 

   201 6.4502 0.89773 6.3254 6.5751 4.3 9 

 201 6.6761 0.71402 6.5768 6.7754 4.5 8.8 

   419 6.8348 0.72013 6.7657 6.904 4.9 8.8 

  Total 821 6.7018 0.78102 6.6483 6.7553 4.3 9 

  201 7.8654 1.16274 7.7037 8.0271 4.94 10.93 

 201 8.504 1.17065 8.3412 8.6669 5.06 11.43 

   419 8.8113 0.93524 8.7215 8.9011 6.02 11.49 

  Total 821 8.5045 1.12164 8.4277 8.5813 4.94 11.49 

  201 80.7264 39.78643 75.1926 86.2601 12 218 

   201 90.1294 34.47279 85.3346 94.9241 18 210 

   419 103.2363 38.14106 99.5736 106.8989 28 230 

  Total 821 94.5164 38.82888 91.8565 97.1764 12 230 
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11  
2 

1.7 4

2552 

 2553 
     ANOVA 
 

   Sum of Squares Df Mean Square F Sig. 

 
Between 

Groups 20.268 2 10.134 17.273 .000* 

 Within Groups 479.919 818 0.587 

  Total 500.187 820 

 
Between 

Groups 121.535 2 60.767 54.618 .000* 

 Within Groups 910.091 818 1.113 

  Total 1031.626 820 

 
Between 

Groups 73950.832 2 36975.416 26.021 .000* 

 Within Groups 1162348.196 818 1420.964 

  Total 1236299.028 820 
 

*  The mean difference is significant at the .05 level. 
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12 2552

4 

 
 

     

     

 
/  461    0 49.5 12.11 7.01 

( /  461 96 3447.5 910.06 525.93 

/  458 0 85.5 12.91 10.53 

/  461 0 2565 384.76 316.49 

/  461 0 89.3 24.93 12.98 

  461 189 4479 1294.82 628.76 

 

 

13 2553

4 

 
 

      
 461 1.4 30.2 12.7498 5.89838 

 461 101 2593.5 918.803 422.32929 

 456 0 34.5 4.831 5.34838 

 461 0 1035 156.3839 160.41675 

 461 2 45.8 17.5317 7.70805 

 461 129 2593.5 1068.487 464.60553 
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14
2 1.7 

4

2552 

2553 

 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

Independent Samples Test 

  

Levene's Test for 

Equality of Variances t-test for Equality of Means 

  F Sig. T Df 

Sig.         

(2-tailed) 

Mean 

Difference 

Std. Error 

Difference 

95% Confidence Interval 

of the Difference 

                Lower Upper 

 4.1670 0.0415 0.4416 916.0000 0.6589 0.4534 1.0267 -1.5615 2.4683 

      0.4431 588.9282 0.6579 0.4534 1.0233 -1.5564 2.4632 


