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Chi�n and its deacetylated deriva�ve, chitosan, have various applica�ons in biomedical and 
pharmaceu�cal fields. The market needs to have these two biopolymers readily available has led to the 
search for alterna�ve sources to crustaceans, the commercial source. The bioconverter diptera 
Hermetia illucens, is one of the most exploited, thanks to the possibility of recovering waste materials 
from its breeding. Chi�n can be extracted from different developmental stages and biomasses of H. 
illucens (larvae, pupal exuviae and dead adults) and converted into chitosan. Chitosan has some 
important proper�es such as biocompa�bility, biodegradability, non-toxicity, an�oxidant, humectant 
and an�microbial ac�vity. This chitosan quality makes it par�cularly versa�le for pharmaceu�cal and 
medical applica�ons, as well as innova�ve pes�cide and insec�cide. Some pathogens have acquired 
new mechanisms of drug resistance, leading to an�microbial resistance, that makes the human body 
progressively weaker to fight and deal with common infec�ons. New an�bacterial molecules are needed 
to tackle this problem. Among them, natural ones can be a safe alterna�ve solu�on. A�er protona�on 
in acid condi�ons, chitosan can inhibit the prolifera�on of many bacteria, fungi and yeasts. The chitosan 
an�microbial ac�vity depends on its chemical-physical characteris�cs, mainly molecular weight and 
degree of deacetyla�on, and on some specific experimental condi�ons, such as temperature and pH. 
The evalua�on of chitosan an�microbial ac�vity was carried out through agar diffusion test and 
microdilu�on assay. Bleached and unbleached chitosan from larvae, pupal exuviae and dead adults of 
H. illucens induced the forma�on of inhibi�on zones. This important property was also confirmed by 
microdilu�on assay.  
 
KKeeyywwoorrddss::  chitosan, an�microbicity, black soldier fly 
 
 
 
  
PP111188..  SSooiill  ttrreeaattmmeenntt  wwiitthh  BBoottaanniiggaarrdd®®WWPP2222  ((BBeeaauuvveerriiaa  bbaassssiiaannaa  GGHHAA))::  OONN  aanndd  OOFFFF--sseeaassoonn  bbiiooccoonnttrrooll  
ttooooll  ooff  CCeerraa����ss  ccaappiittaattaa  
 
L. Costet*1, M. Colacci2, G. Bernabei2, A. Comte1, A. Buron-Mousseau1, J. Rouxel1, M. Hoarau1,  
I. Promi1, H. Delate1, A. Sciarreta2 
1CIRAD, UMR PVBMT, La Réunion, France 
2Department of Agricultural, Environmental and Food Sciences, University of Molise, Campobasso, Italy 
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Control of fruit flies (Diptera: Tephri�dae) is mainly based on insec�cide treatments targe�ng the adults. 
Targe�ng the soil-dwelling stages by soil treatment with an entomopathogenic fungus is a strategy to 
consider. Botanigard®WP22 is a commercially mycoinsec�cide based on the Beauveria bassiana for use 
as a spray. The objec�ve of this study was to examine the efficacy of Botanigard®WP22 as soil treatment 
in orchards, targe�ng the soil-living stages of Ceratitis capitate. 
Two sets of experiments were carried out on late L3 larvae. The first consisted in tes�ng a high dose of 
107 conidia/g of soil of Botanigard®WP22 in apple orchards in Italy. The second was carried out to test 
in the laboratory doses (105, 106 and 107 conidia/g of soil) of Botanigard®WP22 and temperature (10, 
15, 20, 25°C) effects. The fungus was able to maintain itself in the soils of apple orchards reducing 
significantly the emergence of flies for at least one year. Laboratory experiments demonstrated i/ that 
Botanigard WP22 soil treatments significantly reduced emergence and increased mortality of emerged 
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adults of C. capitata whatever the dose and temperature tested. C. capitata mortality was posi�vely 
correlated with the dose of Botanigard®WP22 and that 2/ mortality was nega�vely correlated with the 
temperature, which demonstrated that it can provide an OFF-season control of C. capitata. At low 
temperature, the fungus remained ac�ve while the insect developed slowly or did not. 
This biocontrol strategy could be suitable to target the first and the latest genera�ons of C. capitata 
produced in spring and in autumn.  
 
KKeeyywwoorrddss:: biological control, Mediterranean fruit fly, Beauveria 
  
 
 
  
PP111199..  TTooxxiicciittyy  ooff  eeiigghhtt  eesssseenn��aall  ooiillss  ttoo  TTrriiaalleeuurrooddeess  vvaappoorraarriioorruumm    
 
T. Drobnjaković*1, M. Ricupero2, G. Siscaro2, A. Biondi2, L. Zappalà2, D. Marčić1 
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The resistance of the greenhouse whitefly Trialeurodes vaporariorum Westwood (Hemiptera: 
Aleyrodidae), caused by the overuse of synthe�c chemicals and the associated side effects on the 
environment and non-target organisms, urgently promotes other efficient, environmentally friendly and 
sustainable strategies for its control in the Integrated Pest Management framework. Plant essen�al oils 
(EOs), having a safer toxicological profile, can fully or par�ally replace synthe�c insec�cides playing thus 
an important role as an alterna�ve control tool for agricultural pests. On the other hand, incorpora�ng 
EOs into controlled-release nanoformula�ons could help overcome prac�cal applica�on problems (e.g., 
phytotoxicity, stability and degrada�on processes) and poten�ally develop efficient bioinsec�cides. In 
laboratory condi�ons, we evaluated the baseline toxicity of eight nanoformulated EOs on fourth-instar 
whitefly nymphs, following topical contact exposure. The results of the bioassays showed that all tested 
EOs caused significant mortality on T. vaporariorum fourth-instar nymphs, with 10-75 fold lower LC50s 
(median Lethal Concentra�ons) compared to the maximum applied concentra�on. Rosemary EO was 
the most toxic compound (1.728 mg a.i./l), followed by peppermint, garlic, lavender and fennel EOs 
(2.039, 2.358, 2.680 and 3.185 mg a.i./l, respec�vely), while the least toxicity to fourth-instar whitefly 
nymphs was es�mated for artemisia, anise and sage EOs (5.252, 8.781 and 14.978 mg a.i./l, 
respec�vely). However, the poten�al applica�on of these new-genera�on bioinsec�cides relies on their 
safety towards beneficial arthropods, besides their efficacy against T. vaporariorum. Therefore, further 
research should focus on the risk assessment of EOs on biological control agents used for the 
management of the greenhouse whitefly. 
 
KKeeyywwoorrddss:: biopec�cide, essen�al oils, greenhouse whitefly, nanotechnology, toxicology  
 
 
PP112200..  EEffffeeccttiivvee  iirrrraaddiiaattiioonn  aanndd  ddoorrmmaannccyy  bbaasseedd  mmaassss  rreeaarriinngg  pprroottooccooll  ffoorr  pprrooppaaggaattiioonn  ooff  bbiioollooggiiccaall  
ccoonnttrrooll  ooff  iinnsseecctt  ppeessttss 
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