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Fig. 1- Functional respose model of C. tarsalis on infected and non-infected larval population of O. surinamensis

C. tarsalis

 

O. surinamensis
Table 1- Coefficients and parameters of functional respose model of C. tarsalis on non-infected and infected larval 

population of O. surinamensis 
R2 a(h-1) Th(h) T/Th Parasitoid Group 

0.99 0.012 0.52 46.15 Non infected 
larvae  

0.98 0.009 0.51 47.1 Infected Larvae 

CN2

N1

C C. tarsalis

Table 2- Host preference indices(C) of C. tarsalis on non-infected larvae (the first host) N1and infected larvae (the 
second host) N2

N1 N2 E1 E2 C1 C2 

10 40 2.67 23 0.46 2.16

20 30 5.00 14.67 0.51 1.96 

25 25 5.67 11.67 0.48 2.06 

40 10 9.67 2.67 0.91 1.10 

30 20 7.33 10 0.49 2.04    

Mean 0.57 1.86 
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Fig 2- Functional response models of C. tarsalis on  non-infected  and infected larval population of O. surinamensis
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Table 3- Mean of  Gain food for C. tarsalis based on parasitism in patch food infectd and non-infected larvae of O. 
surinamensis

N A fn(N , A) fa(N , A) Cn Ca A/N G(N , A) 

40 10 1.55 0.31 2.16 0.02 0.25 3.33

30 20 1.32 0.53 1.95 0.02 0.67 2.59 

25 25 1.23 0.61 2.06 0.01 1 2.53 

10 40 0.97 0.78 1.10 0.02 4 1.09 

20 30 1.14 0.68 2.04 0.01 1.5 2.34

G(N,A)

   

y = -0.7726Ln(x) + 2.3793
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Fig. 3- Gain rate of C. tarsalis at a food patch with different density of infected and non-infected larvae of  O. 
surinamensis

Hubbard & Cook, 1978
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Fig 5- Threshold density in a patch with different rate of infected and non-infected larvae of O. Surinamensis 

Hurd 1993
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Table 4- Rate of parasitism of non infected larvae of O. surinamensis in different densities
N A Fn(N, A)(N Ns) Fn(N, A)(N=Ns) Fn(N, A)(N Ns) 

40 10 1.83 0.02 1.49

30 20 1.81 0.01 1.12 

25 25 1.78 0.01 0.93 

10 40 1.61 0.03 0.37 

20 30 1.75 0.01 0.75 

O. surinamensis

Table 5- Rate of parasitism of infected larvae of O. surinamensis in different densities

N A Fa(N, A)(N Ns) Fa(N, A)(N=Ns) Fa(N, A)(N Ns) 
40 10 0 0.02 0.37 
30 20 0 0.02 0.75 
25 25 0 0.01 0.93 
10 40 0 0.03 1.50 
20 30 0 0.01 1.12 

B. bassiana

(Goettel et al., 1990

B. bassiana 

(Danfa et al.,1999

B. bassiana

C. tarsalisDe la Rosa et al., 1997

Lord, 2001C. tarsalis

B. bassianaC. tarsalis

B. bassiana

B. bassiana

Lord, 2001; 2006

Lord, 2001; 2006

 

B. bassianaViring et al., 
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Encarsia formosa Gahan

Aschersonia aleyroidis WebberFransen et al., 1999

B. bassiana

Entermocerus spBemesia argentifolii Bellows

B. bassianaGones et al., 1996

Pieris brassicae RaopenApanteles glomeratus L.Fuhrer et al., 1979

Spodoptera litturalis BoisduralMicropiltis rufiventris Kok(El. Marghrahy et al., 1988

B. bassianaC. tarsalis 

Howard et al., 1998

B. bassiana

Powell, 1938
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Abstract  

The larvae of the Sawtoothed beetle are attacked by the ecto-parasitoid, Cephalonomia tarsalis, 
and the entomophagous fungi, Beauveria bassiana in natural habitats. Interaction of simultaneous 
activities of the both natural enemies may affect the efficiency and predation behavior of the 
parasitoid in regulating the pest population. Therefore, the two important behaviors of the 
parasitoid, the functional response and host preference, were studied under laboratory conditions. 
For this purpose, the infested and non-infested pest larvae were used in separate and mixed 
conditions. Type III Holling's model was fitted on data obtained for infested or non-infested larvae 
of the Sawtoothed beetle. The parasitoid preferred the non-infested larvae. The functional response 
in condition of using the mixed pest larvae, showed an inverse trend of parasitism. An equal 
number of larvae from both groups were parasitized when the number of infested larvae was 1.5 
times of non-infested ones. In higher proportions of infested larvae, the parasitism increased in 
favor of infested larvae. In all conditions, the wasp did not reject the infested larvae absolutely. It is 
concluded that there is a competitive relationship between the wasp and the fungus and this is a 
promising future for using the both in biological control of the Sawtoothed beetle in IPM programs.            

Key words: Beauveria bassiana, Cephalonomia tarsalis, Oryzaephilus surinamensis, functional response, host preference 
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