
Formulating balanced diets with local 
agricultural by-products from Greece as 

sustainable feed ingredients for
T enebrio molitor larvae 

                     Kokonaki Fotini, Adamaki-Sotiraki Christina, Rumbos I. Christos, Athanassiou G. Christos

Laboratory of Entomology and Agricultural Zoology, Department of Agriculture, Crop Production and 
Rural Environment, University of Thessaly, Phytokou Str., 38446, Volos, Greece



CROP WASTE FROM 
AGRICULTURAL 
PRODUCTION
A significant issue in Europe!

700++
million tonnes/year
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Local agricultural 
by-products from 
Greece as diet 
ingredients for 
T enebrio molitor 
larvae



LOCAL 
AGRICULTURAL 
BY-PRODUCTS

1.Triticale
2.Oat
3.Barley
4.Cotton cake
5.Lupin
6.Hemps eed
7.Rice



17% protein, 4.8% lipids 20% protein, 4.1% lipids

23% protein, 4.1% lipids
25% protein, 4.1% lipids

20% protein, 4.1% lipids

23% protein, 4.1% lipids
25% protein, 4.1% lipids



4g of substrate 
(adding ad libitum)

50 newly-emerged 
larvae

14 d after and 
every 2 weeks

METHODOLOGY

• Survival

• Weight

Bioas s ay I (lab s cale)



2.1 kg/tray 10,000 larvae/tray

14 d after and 
every 2 weeks

METHODOLOGY

• Survival

• Weight

Bioas s ay II (tray s cale)
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Results - Bioassay I (lab scale)
17% protein, 4.8% lipids 20% protein, 4.1% lipids

23% protein, 4.1% lipids 25% protein, 4.1% lipids
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Results - Bioassay I (lab scale)
17% protein, 4.8% lipids 20% protein, 4.1% lipids

23% protein, 4.1% lipids 25% protein, 4.1% lipids

85-100 mg 80 – 100 mg

60 – 120 mg 70 – 120 mg
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Results - Bioassay I (lab scale)
17% protein, 4.8% lipids 20% protein, 4.1% lipids

23% protein, 4.1% lipids 25% protein, 4.1% lipids
<4 = Good FCR
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Results - Bioassay I (lab scale)
17% protein, 4.8% lipids 20% protein, 4.1% lipids

23% protein, 4.1% lipids 25% protein, 4.1% lipids
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>7% = Good SGR
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Results - Bioassay II (tray scale)

17% protein, 4.8% lipids



Results - Bioassay II (tray scale)

17% protein, 4.8% lipids



The incorporation of local byproducts from cereal, cotton, 
and hempseed production into compound diets efficiently 
supports the growth and performance of T. molitor larvae. 

Diet 2 selected for mass-production of T. molitor larvae
 

• 17% protein & 4.8% lipids
• Rice bran, Cotton cake, Barley by-product

CONCLUSIONS
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