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1. INTRODUCTION



www.planetveolia.com

Avendaño et al. 2020 ; Veldkamp et al. 2022

Insects are proficient 
in converting 
agricultural and 
biological residues in 
high qualitative 
nutrients, reducing 
drastically gas 
emissions and waste 
mass
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Insect meals chemical composition vs FM & SBM (% DM)

Gasco et al., 2020  

defattening
defattening



Hawkey et al., 2021

• good sources of EAAs
• affected by insect specie & stage

Hawkey et al., 2021 



• FA profile affected by specie

Hawkey et al., 2021. 

• Fat content & FA profile affected by substrate



CHITIN 
• antioxidant effects
• immune system stimulation
• microbiota modulation

Hawkey et al., 2021; Gasco et al., 2019



ENVIRONMENTAL 
ENRICHMENTS

Riber et al., 2018

?



In free-range farming systems insects are part of the 
spontaneousl diet of poultry

Great part of the day is spent by the bird foraging 
for feed. During this natural behavior, the bird 
pecks and scratches the ground, and eats. 

Moreby et al., 2006; Mench 2009 



2. WHOLE INSECT LARVAE in BROILER CHICKENS



Bellezza Oddon et al., 2021

5% BSF 1 time/day

5% TM 1 time/day



TABLE: chemical composition of live HI and TM larvae at two stages

Bellezza Oddon et al., 2021



time spent for eating 5% supplemented HI or TM live larvae

Bellezza Oddon et al., 2021



Bellezza Oddon et al., 2021

5% BSF 1 time/day

5% TM 1 time/day





HI and TM live larvae as 
environmental enrichments

Behaviour analysis Faecal corticosterone 
assessment

Welfare of broiler chickens

Biasato et al., 2022
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Colombino et al., 2022

Composition of the caeca microbiota

5% BSF 1 time/day

5% TM 1 time/day



Ipema et al., 2020a

5% BSF 2 times/day

5% BSF 4 times/day 10% BSF 2 times/day

10% BSF 4 times/day

scattering larvae across the litter 
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Ipema et al., 2022

8% Live BSF scattered in the litter
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Ipema et al., 2022

8% Live BSF
 in litter

8% dried BSF 
in litter

8% dried BSF 
in feeder

8% BSF + oil 
in feed



Ipema et al., 2022

8% Live BSF scattered in the litter

8% dried BSF scattered in the litter8% dried BSF in the feeder

8% BSF + oil in the feed



10% DEFROZEN BSLF, 1 time/day

20% DEFROZEN BSLF, 1 time/day

30% DEFROZEN BSLF, 1 time/day



Seyedalmoosavi et al., 2022



Seyedalmoosavi et al., 2022



3. WHOLE INSECT LARVAE in LAYING HENS



Tahamtani et al., 2021



Tahamtani et al., 2021
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Tahamtani et al., 2021



(0.55%) (0.49%)(0.49%)(0.48%)

(4.04%) (2.51%)(3.04%)(2.58%)

(1.36%) (1.51%)(1.50%)(1.43%)

(2.68%) (3.16%)(3.28%)(3.42%)

Tahamtani et al., 2021



Tahamtani et al., 2021



Star et al., 2020
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4. WHOLE INSECT LARVAE in 
    SLOW GROWING CHICKENS



Bongiorno et al., 2022



Bongiorno et al., 2022

10% BSF 1 time/day 

M & F



Bongiorno et al., 2022

10% BSF 1 time/day 



Bongiorno et al., 2022

10% BSF 1 time/day 



Fiorilla et al., 2023

Alternative Protein sources

P+ 4% DM dried BSFL, 1 time/day

P+ 4% DM live BSFL, 1 time/day



Whole larvae in autochthonous 
chicken breeds

Bianca di Saluzzo Bionda Piemontese 

Fiorilla et al., 2023

Millefiori Piemontese 

Piedmont
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5. WHOLE INSECT LARVAE 
    in OTHER AVIAN SPECIES



BIRD'S AGE 
(Days)

INSECT 
INCLUSION

INSECT 
DISTRIBUTION EFFECTS ON BIRD

BSF 0 to 35 10 % DFI Once

Increased daily feed intake and body weight gain; lower 
feed conversion ratio; reduced aggressive pecking; a 

tendency of lowered incidence of feather and skin damage 
(Veldkamp & van Niekerk 2019) 

Dried 

maggot 308 to 357 50 g Three times Preference for cereal grains rather than dried maggots 
(Traore et al. 2020) 

Live BSF

Live YMW
3 to 62 5% DFI Once

Reduced H/L ratio; reduced fecal corticosterone

(Gariglio et al. submitted)



6. CONCLUSION AND RECOMENTADTION



FUTURE PERSPECTIVE

ü POULTRY GUT HEALT
ü DRIED LARVAE THE BEST? (no water transport, easy storage and handling, 

biosecurity, etc.)
ü TOOLS FOR LARVAE ADMINISTRATION
ü DIGESTIBILITY TEST IN POULTRY
ü POULTRY PRODUCT QUALITY
ü WELFARE RELATED TO AVIAN GENOTYPE and ADMINISTRATION SYSTEM
ü GAMEBIRDS?



CONCLUSIONS

ü IN CHICKENS DRIED/FROZEN LARVAE ACCEPTABILITY 
SIMILAR TO LIVE LARVAE

üWHOLE LARVAE STIMULATES BROILER CHICKEN ACTIVITY
üWHOLE LARVE IMPROVE RELATIONSHIP BETWEEN HUMANS 

AND CHICKENS
üWHOLE LARVAE PROMISING TO IMPROVE AVIAN BEAHVIOUR 

and WELFARE



THE BROILER CHICKEN IS STILL A BIRD!



Dried and live larvae provision in slow growing 
chickens

THANK YOU FOR ATTENTION!

achille.schiavone@unito.it 
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