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WE NEED TO FEED THE WORLD

https://www.croatiatraveller.com/southern_dalmatia/Dubrovnik/cruise-schedule.html/Mostly in developing countries

Food production must increase by 70%



MEAT PRODUCTION AND SUPPLY



CHICKEN CONSUMPTION

http://www.fao.org/docrep/005/Y4252E/y4252e05b.htm 



DIETARY PROTEIN

Role: growth, egg production, biological functions, …

Quantity:  ~ 21 % of diet

Quality: methionine and lysine 
70-80% of the total costs

http://www.thepoultrysite.com/reports/?id=801

Insect as a source of protein ?



https://www.wageningenacademic.com/

INSECTS AS A SOURCE OF PROTEIN

https://www.standardmedia.co.ke/

Rapid reproductory rates : 

1000 eggs/female

egg-adult : 38 days

Able to convert organic waste

Self-harvest capability

Absence of mouthparts in their adult form



MICROBIOTA

http://www.primeanimalhealth.com/microbiota.html



GOAL OF THE STUDY

Change in caecal microbiota of chicken fed BSF larvae raised on horse manure



MATERIAL AND METHODS

http://www.fmv-multimedia.ulg.ac.be



MATERIAL AND METHODS

http://www.fmv-multimedia.ulg.ac.be

40 Ross chicks: 0-13 days 

2 groups; 2 replicates; 10 birds

Individual cages 



MATERIAL AND METHODS

Iso-nitrogenous and iso-caloric Control Experimental

Dry matter (g/kg) 149 147

Crude protein (g/kg) 201 201

Crude fat (g/kg) 47 47

Nitrogen-free extract (g/kg) 509 507

Crude fiber (g/kg) 29 31

Ash (g/kg) 65 67

Starch (g/kg) 468 453

Gross energy (MJ/kg) 15.6 15.6

Feed supplied ad libitum

Diet as mash

Starter commercial feed

Iso-nitrogenous and iso-caloric 



MATERIAL AND METHODS

http://www.fmv-multimedia.ulg.ac.be



MATERIAL AND METHODS

MOTHUR

16s ribosomal RNA sequencing techniques

Reference alignment and taxonomical assignation 



RESULTS (1)

17,616 OTU, 37 families and 5,275 species

Firmicutes:  90.83%

- Ruminococcaceae (33.01%)

- Lachnospiraceae (46.17%) 

Bacteroidetes : 6.93%

- Bacteroidaceae (6.65%)



RESULTS (1)

Firmicutes:  90.83%

- Ruminococcaceae (33.01%)

- Lachnospiraceae (46.17%) 

Bacteroidetes : 6.93%

- Bacteroidaceae (6.65%)

Degradation of less recalcitrant non-starch 

polysaccharides and starch

Degradation of cellulose and other 

highly recalcitrant polysaccharides 

Butyric acid :

- source of energy

- anti‐inflammatory properties

production of mucins and antimicrobial peptides

inhibition of the transcription factor NFκB activity

inhibitory activity against Salmonella and Clostridium perfringens



RESULTS (2)
Phylum Control group Experimental group

Actinobacteria 0.02 (0.00 - 0.04) 0.04 (0.00 - 0.06)

Bacteroidetes 7.61 (0.15 - 15.07) 5.70 (0.13 - 11.27)

Firmicutes 89.92 (84.83 - 95.00) 92.39 (86.91 - 97.86)

Proteobacteria 0.78 (0.69 - 0.87) 0.20 (0.17 - 0.24)

Other and unclassified

bacteria

1.67 (0.01 - 2.75) 1.67 (0.01 - 2.75)

Means (and 95% confidence intervals) for the relative abundance (%) of bacterial phyla in the caeca of young Ross broilers

fed (experimental diet) or not (control diet) larvae of black soldier flies.

Rhodobacteraceae: 0.31% vs 0.02% 

Bacillaceae: 0.04% vs 0.00%  



RESULTS (2)



RESULTS (2)



RESULTS (3)

Presence of 
BSF larvae
in the diet

relative abundance of 
Bacillaceae

Average daily gain
decreases the

which increases

Feed conversion ratio

Abdominal fat score

relative abundance of 
Rhodobacteraceae

increases the
Tibia ash percentage



NEXT ?

▪ Preliminary findings need to be confirmed 
▪ Higher number of animals

▪ Different percentages of BSF in the feed  

▪ Improved statistical methods 

▪ Design : non-genetic effects (gender, diet, replication, ….)

▪ Mixed structural equation model 

Diet

Microbiota

Zootechnical

parameters

Genetic



NEXT ?

▪ Preliminary findings need to be confirmed 
▪ Higher number of animals

▪ Percentage of BSF in the feed  

▪ Statistical methods (SEM)

▪ Niger

▪ BSF and/or other insects

▪ Imported chicken “without head”  vs local chicken “bicycle”


