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 Animal feed –> challenges (I) 

!  Animal feed has implications for the quality of the 
livestock products. 

!  World population will exceed 9 million by mid-century. 
!  Size of livestock-industry has increased, while the 

number of farms has decreased. 
!  The trend to concentration, with specific industry 

practices has substantial impacts on human health, animal 
welfare, and causes pollution problems associated with 
animal waste. 

!  Inefficient process & raw material bottlenecks 



 Animal feed –> challenges (II) 

!  Raw material bottleneck -> fish meal/oil 

!   Mainly aquaculture but 
!  … also used with livestock (poultry and pigs, etc.) 
!  Wild fish stocks are limited resources… 

!   It is necessary to ensure a sustainable supply of high 
quality animal feed ! insects could be the solution? 



Feed vs Food ? 

!  “Insects as feed” ! 2,100 results 
!  “Insects as food” ! 155,000 results  
 



Insects as feed -requisites 

!  Mass-rearing at industrial scale it is necessary 
!  Low cost production 
!  Sustainable process 

"  Environmental point of view 
"  Economical point of view 

!  It is possible? 

  



 Yes… mimicking Nature 

!  Ecosystem equilibrium 

Images adapted from: 
http://www.westone.wa.gov.au/Pages/CopyrightDisclaimer.aspx 
http://www.rspb.org.uk/ 



Organic waste ! organic side streams  

Part of the problem (flies)… 
  …. could be solution (larvae) 



Insects as feed and decomposers? 

Image from: 
http://www.imbt.org/index.htm# 



!  Holometabolous 
  larva vs pupa vs adult 
 
!   Huge biodiversity 
  + 150.000 spp 
!  Captive/Mass-rearing 
  easily… theory… 
 
!  Multivalent uses 
   

Why no flies? 

Images adapted from: 
NSW Agriculture & http://www.ah.novartis.com  



U N I V E R S I T Y  O F  A L I C A N T E  ( S P A I N )  
I N S T I T U T E  O F  Z O O L O G Y  ( S L O V A K I A )  

F I N N I S H  M U S E U M  O F  N A T U R A L  H I S T O R Y  

ECODIPTERA project 

www.ecodiptera.info 



•  Samples of organic media 
•  Physical / Chemical Analysis 





Pig manure (solid) 

Pig slurry (liquid) 

Efect of treatment 
on pig manure  



Pig slurry (liquid) 
Hoverflies (Syrphidae) Eristalis tenax 

 

Insects as feed and decomposers? 



Insects as feed and decomposers? 

Pig manure (solid) 

Coprophagous Muscidae 
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Species selection for mass-rearing 
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M. domestica

control

ECODIPTERA project 

Musca domestica 

Mass rearing focused on biodegradation & by-product -> fertilizer 



Extraction kit 

Amplification PCR 

Purification 
PCR product 

Sequencing PCR 

Molecular  & morphological characterization of flies 



 

 

 

 

Pilot plant in Slovakia (integrated system) 



Adult rearing in pilot plant 



Larvae rearing in pilot plant 



Pilot plant in Spain (egg mass-production) 



Pilot plant in Spain (egg mass-production) 
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U N I V E R S I T Y  O F  A L I C A N T E  ( S P A I N )  
F L Y S O I L  S . L .  ( P R I V A T E  C O M P A N Y )  

 
G O A L S  

 
D E V E L O P M E N T  O F  I N D U S T R I A L  L A R V A L  B I O - D I G E S T E R  

( F L Y S O I L ,  S . L . )  
 

M A S S - P R O D U C T I O N  O F  E G G S  T E C H N O L O G Y  
( U N I V E R S I T Y  O F  A L I C A N T E )  

 

HERMETIA project 



Organic side streams (fruits/vegetables & meat) and zoological wastes 



Mass-production of larvae & by-
products using different organic side 
streams 



100-200 kilo/day (larval media) 
1-2 million Hermetia/day 



R E S E A R C H  G R O U P  “ B I O N O M Y ,  S Y S T E M A T I C S  A N D  
A P P L I E D  R E S E A R C H  O N  I N S E C T S ”  

BioFlyTech UA/spin-off 





Questions & 
challenges 

!  Can be fly mass-production timely and cost 
effective? 

!  What are the suitable organic side streams to 
get mass-rearing of flies with feed purposes? 

!  It is artificial rearing of flies a sustainable 
technology? 

!  What are the technical/biological bottlenecks 
related with fly mass-rearing? 

!  Insect as feed (whole) or processed? 
!  Centralized or separate facilities for egg and 

larval production? 
!  How many species available? 
!  It is artificial selection of strains necessary? 
!  Quality control obligatory but how? 



BioFlyTech S.L. 
Spin-off University of Alicante 

 
Contact: 
Santos Rojo 
 
Bioflytech@gmail.com 
santos.rojo@ua.es 
+34 96503400 ext 3281 

Research Group Bioinsecta. 
“Bionomy, Systematic & Applied Research on insects” 
http://web.ua.es/es/bioinsecta 
 
Research Institute CIBIO. Universidad de Alicante. 
Alicante -Spain- 


