
 4

 Zophobas morio Fabricius
 Zophobas morio Fabricius 

 26.21 + 3.39 

 66.72 + 12.41  5 

 298.33 + 157.97 

 0.73 + 0.08 

 1.52 + 0.08  8.02 + 0.96  (  3) 

 elateriform 

 14 - 21  Quennedey et al. (1995) 

 11  21 

 14  21  100 

 14 - 21  1, 6, 12, 9, 9, 3, 2  3 

(  4)  14  104 ,  15 – 

21  121.67 + 30.62 , 115.54 + 11.99 , 143.38 + 30.09 , 152.38 + 32.05 

, 191.33 + 34.70 , 184.50 + 23.34  256.50 + 10.61 

 1  0.46 + 0.04  2.89 + 0.12 

 14 - 21  3.77 + 0.68  40.37 + 4.20 



14

 3 - 4  (Quennedey and Quennedey, 1999) 

 (  5)  7.54 +

3.97

exarate

 9.83 + 1.22  25.67+ 1.78 

 12.74 + 3.15  (  1) 

 8.00 + 0.89  24.43 + 2.08 

 8.14 + 0.92  24.63 + 1.17 

 66.83 + 43.90  77.30 + 32.54 

(  2  6) 

(  7)

 5 – 8 

 (  8) 
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 3  Zophobas morio Fabricius 

                      .  2     .  3 

                 .  4     .  5            

.  6 .  7 

             .  8 .  1 
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 1 Zophobas morio Fabricius

( )

 ( .)

(  + S.D.) ( .) 

 ( .)

(  + S.D.) ( .) 

 15 0.73 + 0.08  0.60 – 0.85 1.52 + 0.08  1.40 – 1.65 

:      

 1 15 0.46 + 0.04  0.40 - 0.50 2.89 + 0.12 2.80 - 3.10 

 2 15 0.48 + 0.04  0.40 - 0.55  3.82 + 0.69 3.00 - 5.00 

 3 15 0.51 + 0.03  0.45 - 0.55  4.68 + 0.72 3.80 - 6.00 

 4 15 0.67 + 0.15  0.45 -1.00  5.60 + 0.83 4.50 - 7.40 

 5 15 0.83 + 0.19  0.50 -1.25  6.93 + 1.04 5.50 - 9.00 

 6 15 1.03 + 0.31  0.75 - 1.50  8.08 + 1.43 6.50 - 11.00 

 7 15 1.16 + 0.34  0.75 – 2.00  9.44 + 1.59 7.00 - 12.00 

 8 15 1.42 + 0.45  1.00 - 2.50  11.42 + 1.45 9.00 - 14.00 

 9 15 1.60 + 0.44   1.00 - 2.75  13.71 + 1.86 11.00 - 17.00 

 10 15 1.72 + 0.44  1.00 - 3.00  15.78 + 2.79 11.00 - 21.00 

 11 15 2.07 + 0.42   1.50 - 3.00  19.03 + 3.41 13.30 - 24.00 

 12 15 2.67 + 0.56  2.00 – 4.00  21.87 + 4.27 17.00 -31.00 

 13 15 3.04 + 0.55   2.50 - 4.50  30.87 + 5.44 23.00 - 43.00 

 14 - 21 15 3.77 + 0.68   3.00 – 5.00  40.37 + 4.20 34.00 - 47.00 

 15 9.83 + 1.22   7.00 -12.00  25.67+ 1.78 23.00 - 28.0 

:      

 15 8.00 + 0.89  7.00 - 9.00  24.43 + 2.08 21.00 - 28.00 

 15 8.14 + 0.92  6.00 - 9.00  24.63 + 1.17 23.00 - 27.00 
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 2 Zophobas morio Fabricius 

 ( )  ( ) (  + S.D.)  ( )

 100 8.02 + 0.96 7 - 10  

:  1 76 2.41 + 0.55 1 - 4 

 2 72 4.60 + 1.68 1 - 12 

 3 65 5.29 + 2.45 1- 12 

 4 60 5.02 + 1.93 2 - 12 

 5 55 4.73 + 178 2 - 10 

 6 51 5.12 + 1.74 1 - 10 

 7 51 5.47 + 2.30 1 - 13 

 8 51 6.24 + 2.38 3 - 16 

 9 51 6.84 + 2.68 4 - 23 

 10 50 6.72 + 2.44 3 - 20 

 11 50 7.72 + 3.19 3 - 24 

 12 49 8.76 + 3.98 3 - 23 

 13 49 11.53 + 4.51 6 - 23 

 14 49 14.04 + 5.72 7 - 30 

 15 48 16.56 + 7.39 6 - 40 

 16 42 18.71 + 6.74 6 - 32 

 17 30 19.83 + 8.50 9 - 44 

 18 21 21.80 + 10.11 13 - 59 

 19 10 21.11 + 8.27 7 - 39 

 20 7 22.29 + 10.48 7 - 41 

 21 3 13.33 + 9.50 4 - 23 

 45 7.54 + 3.97 4 - 25 

 45 12.74 + 3.15  6 - 19 

42 168.59 + 39.43 125  - 285  

: 42 77.38 + 36.13 11 - 118 

 25 66.83 + 43.90 16 - 118  

 17 77.30 + 32.54  28 - 118 
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 4 Zophobas morio Fabricius 

 5  ( )  ( )  Zophobas morio Fabricius 
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 6  ( )  ( )  ( )  ( )  ( )

 Zophobas morio Fabricius

.
.

..
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 7 Zophobas morio Fabricius  ( )

 ( )

 8 Zophobas morio Fabricius
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 1  21  0.30 + 0.02, 

0.40 + 0.04, 0.46 + 0.04, 0.53 + 0.05, 0.62 + 0.07, 0.70 + 0.08, 0.81 + 0.10, 0.95 + 0.13, 1.15 +

0.18, 1.34 + 0.24, 1.53 + 0.25, 1.85 + 0.29, 2.13 + 0.39, 2.50 + 0.44, 2.80 + 0.50, 3.05 + 0.46, 

3.27 + 0.45, 3.34 + 0.47, 3.46 + 0.44, 3.49 + 0.32  4.00 + 0.00  (

3)  (geometric 

progression)  1.14 (Pooled 2 = 2.71) 

 (  9) 

 3 Zophobas morio Fabricius  1  21 

( .)

 ( .)

2

 + S.D. 

 1 0.30 + 0.02 0.25 - 0.36  0.30 0 

   1.33   

 2 0.40 + 0.04 0.29 - 0.57  0.35 0.01 

   1.14   

 3 0.46 + 0.04 0.35 - 0.57  0.40 0.01 

   1.15   

 4 0.53 + 0.05 0.44 - 0.77  0.45 0.01 

   1.16   

 5 0.62 + 0.07 0.51 – 0.85  0.51 0.02 

   1.13   

 6 0.70 + 0.08 0.52 – 0.98  0.58 0.02 

   1.16   

 7 0.81 + 0.10 0.61 – 1.08  0.67 0.03 

   1.17   
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 3 ( )

( .) 

 ( .)

2

 + S.D. 

 8 0.95 + 0.13 0.73 – 1.38  0.76 0.05 

   1.21   

 9 1.15 + 0.18 0.85 – 1.68  0.87 0.09 

   1.17   

 10 1.34 + 0.24 0.91 – 2.30  0.99 0.13 

   1.14   

 11 1.54 + 0.25 1.03 – 2.45  1.12 0.15 

   1.20   

 12 1.85 + 0.29 1.36 – 2.50  1.28 0.25 

   1.15   

 13 2.13 + 0.39 1.25 – 3.10  1.46 0.31 

   1.17   

 14 2.50 + 0.44 1.85 – 3.50  1.66 0.42 

   1.12   

 15 2.80 + 0.50 2.10 – 4.00  1.90 0.43 

   1.09   

 16 3.05 + 0.46 2.00 – 4.00  2.16 0.37 

   1.07   

 17 3.27 + 0.45 2.50 – 4.00  2.46 0.27 

   1.02   

 18 3.34 + 0.47 2.55 – 4.25  2.81 0.10 

   1.04   

 19 3.46 + 0.44 2.90 – 4.00  3.20 0.02 

   1.01   

 20 3.49 + 0.32 3.20 – 4.00  3.64 0.01 

   1.15   

 21 4.00 + 0.00 4.00 – 0.00  4.15 0.01 

 =1.14 Pooled 2 =  2.71ns
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 9 

    Zophobas morio Fabricius

 biological life table  
         biological life table 

 (Ro)  36.234 

 36.234 

 (rc)  0.017  ( )  1.017 

1  1.017  10  (Tc)

 208.697  (  4  5)  10 

 90 

 220  250  (  10) 

R2 = 0.9667

y  = 0.1973x - 0.3231

0

1

2

3

4

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

 (
.)
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 4  biological life table Zophobas morio Fabricius

(X)

(lx)

1

(mx)

(lxmx)

 0 1.00 - - 

 10 0.76 - - 

 20 0.76 - - 

 30 0.72 - - 

 40 0.65 - - 

 50 0.55 - - 

 60 0.51 - - 

 70 0.51 - - 

 80 0.51 - - 

 90 0.51 - - 

 100 0.50 - - 

 110 0.50 - - 

 120 0.49 - - 

 130 0.45 - - 

 140 0.45 - - 

 150 0.45 - - 

 160 0.42 1.86 0.78 

 170 0.42 1.57 0.66 

 180 0.35 14.53 5.08 

 190 0.27 8.56 2.31 

 200 0.24 23.08 5.54 

 210 0.19 25.84 4.91 

 220 0.14 61.43 8.60 

 230 0.10 64.20 6.42 

 240 0.06 32.17 1.93 

 250 0.00 0.00 0.00 

    Ro= 36.23 
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 lx =  (10 )

 mx =  1 

 lxmx =   egg curve 

 5 Zophobas morio Fabricius

 (Ro)

  (Net reproductive rate of increase) 
 lxmx 36.23

 (rc)

  (Capacity for increase) 

loge Ro

Tc

0.02

 (Tc) ( )

  (Cohort generation time) 

 lxmx .X

 lxmx

208.70

 ( )

  (Finite rate of increase) 
anti loge rc 1.02 

 partial ecological life table

      partial ecological life table 

 24  1  5 

5.26, 9.72, 7.69, 8.33, 7.27  9  1.96 

 12  2.00  14  21  8.89 

 6.67  6  8, 10, 11, 13 

 (  6)  24 
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 6  partial ecological life table Zophobas morio

Fabricius

(X)

(lx) (dx)

(100qx)

(100dx/n)

100 24 24.00 24

:     

  1 76 4 5.26 4 

 2 72 7 9.72 7 

 3 65 5 7.69 5 

 4 60 5 8.33 5 

 5 55 4 7.27 4 

 6 51 0 0 0 

 7 51 0 0 0 

 8 51 0 0 0 

 9 51 1 1.96 1 

 10 50 0 0 0 

 11 50 0 0 0 

 12 50 1 2.00 1 

 13 49 0 0 0 

 14 - 21 49 4 8.89 4 

 45 0 0 0 

 45 3 6.67 3 

:     

 25 - - - 

17 - - - 
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 10 Zophobas morio Fabricius 

 10 

 10  1  3 

 4 

73.33  60.00  53.33 

 46.67  40.00 

 36.67  33.33 

 26.67  4 

 23.33 

 5  46.67 

 40.00  26.67 

 23.33  23.33 

 16.67  16.67  6.67 
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 6  30.00 

 13.33

 10.00  6.67  3.33 

 (  7  11) 

 7  10 

 23.4, 1.2  64.0 

( , 2553) 

10, 31.0, 17.7, 4.9  33.5 

11.8, 46.9, 1.3  6.5  ( , 2542) 

 71 - 77  5 - 8 

 7.2, 3.4  3.4  ( , 2544) 

 13.84, 70.65, 0.23  5.03 

 11.2, 10.6, 3.0,1.9  1.9 

( , 2553)

 922  5  – 16  15 

 3  6 

13  10 – 11 

 14-16  12.1 

 7-12  100  64.51 

 42.80  15.55  4.25  (HAYHOE, 2008) 

 10 

 7 - 12  6 

 14 - 16  15 

 12.1  13 

 6 
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 11 Zophobas morio Fabricius  10 
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 1  2 

 3 

 1.  2.  3. 

 1:1  5 x 5  2 

 3 

 95 

 3 

 9.83 + 1.22  10.57 +1.31

 1:1  10.55 +1.67

 95 
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 1:1   27.91 + 3.37 

 27.14 + 3.42  25.67 + 1.78 

 0.73 + 0.09, 0.65 + 0.17  0.71 + 0.10 

 (P>0.05) (  8)  20 

 75 

 35  1:1 

55

 3 

 17 

 20 

 3 

 135.14 + 35.70  105.09 + 6.12 

 (  9) 

117.40 + 19.34  (P>0.05) 

 (  1 : 1)  105.09 + 6.12 
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 9 Zophobas morio Fabricius 

 3 

 ( )  + S.D. 

 + 

:  1 2.27 + 0.46 2.71 + 0.76 2.55 + 0.69 

 2 4.33 + 1.45 3.71 + 0.49 4.64 + 1.29 

 3 6.13 + 1.51 4.71 + 1.70 6.36 + 2.11 

 4 5.13 + 1.81 4.57 + 0.54 4.91 + 1.81 

 5 4.60 + 0.83 4.14 + 1.07 5.55 + 2.46 

 6 4.07 + 1.03 5.29 + 2.06 4.36 + 0.67 

 7 5.47 + 1.85 4.29 + 2.43 4.91 + 1.38 

 8 5.67 + 1.92 5.86 + 1.68 6.27 + 2.33 

 9 6.13 + 0.92 6.29 + 0.49 6.27 + 1.19 

 10 6.27 + 0.80 6.57 + 0.79 6.82 + 1.17 

 11 7.00 + 0.93 6.57 + 1.40 7.27 + 1.68 

 12 7.87 + 0.99 7.86 + 2.04 7.82 + 1.99 

 13 8.53 + 1.77 10.29 + 1.50 9.36 + 1.70 

 14 10.53 + 1.92 12.86 + 3.24 10.55 + 2.88 

 15 10.86 + 2.25 20.71 + 10.59 11.33 + 3.16 

 16 13.64 + 2.46 23.17 + 3.76 15.80 + 3.27 

 17 13.69 + 2.29 20.67 + 1.16 11.0 + 0.00 

 18 16.25 + 3.95   

 19 20.00 + 0.00   

 20 23.00 + 0.00   
1/ 117.40 ab + 19.34 135.14a + 35.70 105.09b + 6.12 

 8.73  + 5.79 7.43 + 2.57 5.36 + 0.92 

 13.87 + 2.59 11.29 + 1.70 11.27 + 2.20 
1/

 95  LSD
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E. furcellata 
E. furcellata 

 (Tenebrio molitor Linnaeus)

E. furcellata E. furcellata

 1  5  82, 53, 46, 45  43 

43 E. furcellata  1  5 

 82, 37, 35, 33  33  33 

E. furcellata  1  5 

 2.14 + 0.47, 3.74 + 1.07, 2.91 + 0.89, 2.6 + 0.81  4.25 +

0.81  1  5  2.00 

+ 0.43, 3.88 + 0.99, 2.52 + 0.71, 2.39 + 0.56, 3.94 + 0.56 

 (P>0.05) 

 1  5  3.00 + 0.00, 3.45 + 0.51, 4.40 + 0.60, 3.95 + 0.60  2.45 + 0.82 

 ( , 2546)  1  5 

 15.42 + 1.83 

14.61 + 1.50  95 

(  10)

E. furcellata

 101.13 + 32.18  66.40 + 11.70 

E. furcellata

 80.67  + 14.31  66.00

+ 10.54  (P>0.05) (  10) 

E. furcellata
 biological life table 

E. furcellata

 (Ro)  177.23  (  11) 

 177.23 

 (Ro)  171.24  (  12) 

 171.24 
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 10 Eocanthecona furcellata (Wolff) 

Zophobas morio Fabricius Tenebrio molitor

Linnaeus

     1/

 95  LSD 

 ( )

(  + S.D.)1/ ( )

 ( )

(  + S.D.)1/ ( )

 6.27 a + 0.70 5 - 8  6.27 a + 0.70 5 - 8  

:     

 1 2.14a + 0.47 1 - 3 2.00 a + 0.43 1 - 3 

 2 3.74 a + 1.07   2 - 7 3.88 a + 0.99 3 - 7 

 3 2.91a +  0.89 2- 6 2.52a + 0.71 1 - 4 

 4 2.67 a +  0.81 1 - 5 2.39a + 0.56 2 - 4 

 5 4.25 a +  0.81 2 - 6 3.94 a + 0.56 3 - 5 

 1 - 5 15.42a + 1.83 13 - 20 14.61b + 1.50  12 - 18 

:     

 101.13 a  + 32.18 54 - 140 80.67 a  + 14.31 53 - 101 

 66.40 a  + 11.70 52 - 59 66.00 a  + 10.54 50 - 81 
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 11  biological life table Eocanthecona furcellata (Wolff) 

Zophobas morio Fabricius 

(X) (lx)

 1 

(mx) (lxmx)

0 1.00 - - 

3 1.00 - - 

6 0.82 - - 

9 0.82 - - 

12 0.72 - - 

15 0.60 - - 

18 0.54 - - 

21 0.45 - - 

24 0.42 0.50 0.21 

27 0.42 13.41 5.63 

30 0.42 31.45 13.21 

33 0.42 34.64 14.55 

36 0.42 30.86 12.96 

39 0.42 29.74 12.49 

42 0.41 31.39 12.87 

45 0.41 22.54 9.24 

48 0.39 34.33 13.39 

51 0.38 47.97 18.23 

54 0.36 30.97 11.15 

57 0.34 25.41 8.64 

60 0.31 31.07 9.63 

63 0.27 24.56 6.63 

66 0.26 27.65 7.19 
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 11 ( )

(X) (lx)

 1 

(mx) (lxmx)

69 0.24 25.46 6.11 

72 0.22 17.73 4.10 

75 0.19 15.74 3.19 

78 0.16 24.31 3.89 

81 0.13 24.85 3.23 

84 0.09 3.44 0.31 

87 0.05 5.20 0.26 

90 0.05 2.40 0.12 

93 0.05 - - 

   Ro= 177.23 

 lx =  (3 )

 mx =  1 

 lxmx =   egg curve 

 (rc) E. furcellata

 0.11  ( )  1.11  1 

 1.11  3  (Tc)  48.87 

(  13) E. furcellata

 3  69 
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 12  biological life table Eocanthecona furcellata (Wolff) 

Tenebrio molitor Linnaeus 

 (X)  (lx)  1  (mx)  (lxmx)

0 1.00 - - 

3 1.00 - - 

6 0.82 - - 

9 0.82 - - 

12 0.63 - - 

15 0.39 - - 

18 0.35 - - 

21 0.35 - - 

24 0.34 0.21 0.07 

27 0.34 16.65 5.66 

30 0.31 43.32 13.43 

33 0.31 54.84 17.00 

36 0.29 45.97 13.33 

39 0.28 50.07 14.02 

42 0.27 46.59 12.58 

45 0.27 52.74 14.24 

48 0.27 47.44 12.81 

51 0.27 47.15 12.73 

54 0.27 36.11 9.75 

57 0.27 40.48 10.93 

60 0.27 38.74 10.46 

63 0.27 36.33 9.81 

66 0.27 23.67 6.39 

69 0.26 30.89 8.03 

72 0.22 - - 

              Ro= 171.24 

lx =  (3 )

 mx =  1 

 lxmx =  egg curve 
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 (rc) E. furcellata

 0.11  ( )  1.12  1 

 1.12  3  46.42  (  13)

E. furcellata  3 

 48 

E. furcellata

 24  51 

 90 E. furcellata

 24  33 

 69  (  12) 

 12 Eocanthecona furcellata (Wolff) 

Zophobas morio Fabricius Tenebrio molitor

Linnaeus

0
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 13 Eocanthecona furcellata (Wolff) 

Zophobas morio Fabricius Tenebrio molitor Linnaeus 

      

Z. morio T. molitor

 (Ro)

  (Net reproductive rate of increase)  lxmx

177.23 171.24

 (rc)

  (Capacity for increase) 

loge Ro

Tc

0.11 0.11 

 (Tc) ( )

  (Cohort generation time) 

 lxmx .X

 lxmx

48.87 46.42 

 ( )

  (Finite rate of increase) 

anti loge rc 1.11 1.12 

E. furcellata  (Z.

morio)  (T. molitor) E. furcellata 

 (Z. morio)  (T. molitor)

 43 

 (T. molitor)  33 

E. furcellata 

177.23  48.87 

 (T. molitor)  171.24 

 46.42 


