
 
  
Coniferous forests in Slovakia as well as in other European countries in recent decades are attacked by various harmful factors. The most important abiotic factor is the wind, which can in a short time 
destroy large complexes of spruce stands. After processing such calamities frequently create huge areas of afforestation, making very good conditions for pine weevil presence. It is a beetle causing a lot 
of damage by eating bark of the trunks of young seedlings, thereby causing a weakening or dieback of them. Actual research is focused on study of reactions of the pine weevil adult (Hylobius abietis L.) 
(Coleoptera: Curculionidae) to infection caused by various entomopathogenic fungi species (Beauveria bassiana, Metarhizium anisopliae, Isaria fumusorosea). The aim of our research was to evaluate 
the biological activity of three species of entomopathogenic fungi on adults of pine weevil and to evaluate survival and food intake by infected imago. 
The most significant effect in reducing of food intake has fungus Beauveria bassiana. Metarhizium anisopliae had no effect on food intake, and beetles infected with fungus Isaria fumusorosea had even 
increased food intake. Mortality of pine weevil has increased by fungus Beauveria bassiana, and good efficacy in this regard has also fungus Metarhizium anisopliae. Isaria fumusorosea had almost no 
effect on their mortality rate. 
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ABSTRACT  

   
 

Figure 1. Processing of this calamity created a great area for afforestation while also created very good conditions for some biotic pests, 
for example pine weevil.  

The calamity area had enough spruce 

stumps, suitable for pine weevil females to 

lay eggs, which resulted in outbreak of this 

pest. Swarming of a new individuals is 

associated with feeding on the trunks of 

young seedlings, feeding on the bark leads 

to a weakening of seedlings; or to their 

death.  

Figure 9-10. Adult of pine weevil infected by 

Beauveria bassiana 
Figure 7. Beauveria bassiana -  dry 

infection of pine weevils 

Figure 8. Wet infection of pine weevils in the 

liquid suspension Bauveria bassiana - a suspension 

of 30 pieces, 15 males, 15 females, spore 

concentration of 1.58 x 107/ml 

One possible way to control pine weevil is the use of biological methods, which are an important part of the integrated forest protection. Biological control is environmentally friendly way of fighting, 

which has a growing importance, and in the future is expected to increase its share. This method of protection is often used in areas where the use of chemicals is not possible. They are places with a 

higher degree of conservation or water resource protection zones. From biological methods, which are used in forestry to protect seedlings, we can use biological control by means of nematodes and 

biological control by means of entomopathogenic fungi.  Entomopathogenic fungi theoretically have the potential to control the pine weevil´s population, but their successful use in field conditions is 
still just starting. Some laboratory experiments in different model conditions were carried out at the laboratories of the Forest Protection Service Centre in Banska Stiavnica (Slovak Republic)  

Figure 2 -3. Pine weevil – Hylobius abietis L. 

Figure 4-6. Damaged fir (4) and spruce (5-6) stems. 

On 

Date 

Number of male and female pine weevils dead/ overgrown by different entomopathogenic fungi 

(15 insects in each treatment) 

control 

  

Beauveria 

 bassiana  - dry  

Beauveria  

bassiana  -suspenion  Metarhizium anisopliae  Isaria fumosorosea  

♂ ♀ ♂ ♀ ♂ ♀ ♂ ♀ ♂ ♀ 

19.7 0 0 0 0 0 0 0 0 0 0 

23.7 0 0 15/1 12/2 0 0 0 1/1 0 0 

26.7 0 0 15/15 15/15 5/2 2/1 1/1 1/1 0 1/1 

30.7 0 0 15/15 15/15 14/12 10/7 3/3 6/4 0 1/1 

2.8 0 0 15/15 15/15 15/14 13/9 4/4 8/4 0 1/1 

6.8 0 0 15/15 15/15 15/14 14/11 4/4 8/4 0 1/1 

9.8 0 0 15/15 15/15 15/15 14/12 8/6 9/7 0 5/4 

13.8 0 0 15/15 15/15 15/15 15/14 10/9 9/7 0 5/5 

16.8 0 0 15/15 15/15 15/15 15/14 11/10 12/11 0 5/5 

20.8 0 0 15/15 15/15 15/15 15/14 13/10 12/11 0 5/5 

23.8 0 0 15/15 15/15 15/15 15/14 14/13 14/14 0 5/5 

27.8 0 0 15/15 15/15 15/15 15/14 14/13 14/14 1/1 6/6 

30.8 0 0 15/15 15/15 15/15 15/14 15/15 15/15 1/1 6/6 

3.9 0 1/1 15/15 15/15 15/15 15/15 15/15 15/15 1/1 6/6 

6.9 1/1 1/1 15/15 15/15 15/15 15/15 15/15 15/15 1/1 6/6 

Table 1. Pine weevil´s mortality depending on time, sex and infection 

When evaluating the effectiveness of different species of fungi with regard to achieving pine weevil’s mortality under the given circumstances, the best results are obtained with Bauveria bassiana. 

Within six days after the "dry application" of spores all male beetles died, female died after ten days. Overgrowth of imago by fungus was observed since the tenth day after infection. The male adults 

infected by "wet" application died within seventeen days and females within 28 days. 

One of the first signs of the effect of entomopathogenic fungi was reduction of food intake. Among the different fungi tested, best efficiency to reduce the intake of food was caused by Bauveria 

bassiana fungus. Fungus-infected beetles died after ten days, and food was changed after twenty-two days. It is assumed that if the pine weevils survive to the age fifteen days, the nibbled areas would be 

smaller than the control. Fungus Metarhizium anisopliae did not affect the reduction of nibbled areas during sexual feeding. The fungus Isaria fumosorosea did not affect feed intake, but on the contrary, 

it resulted in increase in food consumption  
Growing of mycelium was macroscopically visible 1-4 days after death. Mycelium was visible in the form of 

initially little groups of tiny fungal fibers, which began to form larger sparse clusters, filling the space 

between the elements of the insect body.  Mycelial growth was  relatively quick, and at the third to fourth day 

after the occurrence of the fungus, snout white, thick fluffy formations were created in the limbs and joints 

area. At this stage its mycelium grew very quickly, fluffy formations were connected together and formed a 

continuous layer of dense white covering mainly the lower body beetle; fully covered in exceptional cases, in 

addition to its elytron. Entomopathogenic fungus Metarhizium anisopliae overgrowed essentially the same 

part of the body as Beauveria bassiana. The mycelium was initially very dense and created the white coatings 

that gradually changed the color to olive green. Its growth was not as intense as the kind Beauveria bassiana. 

 2 nd day                  3 rd day                  4 th day                    5 th day 

  

Figure 11. The growth of the mycelium on the head of Beauveria bassiana 

recorded every 24 hours from the second to the fifth day from the death. 
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