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Crossbreeding in farmed insects
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FIGURE 5  Average individual larval weight (mg) of 10 inbred and partially outbred lines of Tenebrio molitor over a period of 10 weeks. In
all cases, values represent means (n = 4; F = 4.75; P = 0.001; df = 9,39) (n = 4).
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BSF diversity

Exploiting BSF diversity ?

Heterosis ?

Outbreeding depression ?

Mating compatibility ?
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Experimental setup
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Experimental setup

100g csm + 100g water  240g csm + 360g water 3.3kg csm + 4kg water

Determine hatching rate  Measure WR, SR, BE, FCR and % of prepupae  Sexing of the flies (4°C)
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Experimental setup

 All groups reared in triplo

» Reared on pilot-scale £ 7,500 larvae in each container
(3.3kg chicken start mash and 4kg of water)
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Feed composition

DM content
Crude protein
Crude Ash
Fibre
Carbohydrate

Gross energy content

P

Mg
K

Na
Ca
Zn
Cu
Fe

90.6 g/100 g fresh matter

20.4g/100 gDM

6.09/100 gDM
20.99/100 gDM
48.2g/100 gDM

315kcal/100 gDM

0.85¢/100 gDM
0.25¢/100 gDM
0.82 /100 gDM
0.13¢/100gDM
1.14 /100 gDM
0.012 ¢/100 gDM
0.002 ¢/100 gDM
0.016 ¢/100 gDM

DM: Dry matter, from
Broeckx et al., 2021
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Larval performance — FO
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Larval performance — F1
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Heterosis in F1
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Larval performance — F2
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Crossbreds tend to develop faster
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Mating compatibility 7
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Cumulative egg production is cross-dependent
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Egg production was
19% higher in F2
compared to FO
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Computed total yields

Generation Population Total mass Larval dry Total egg Larval Total mass per population Total dry mass per
per matter production survival population
container (g) content (g) rate(in%) Absolute Difference  Absolute Difference
(in kg) from (in kg) from
midparent midparent
FO | 1,442 0.352 10.81 91.5 67.9 23.9
2 1,351 0.357 4.39 83.8 23.7 8.4
3 1,188 0.371 10.30 94.2 54.9 204
4 1,323 0.352 1.59 924 9.2 3.2
Average 1,326 0.358 6.77 90.5 38.9 13.9
Fl 1x2 1,364 0.362 4.24 88.6 24.4 53% 8.8 55%
2x1 1,264 0.366 9.66 96.4 56.1 122% 20.5 127%
3x4 1,399 0.369 4.49 99.7 29.8 93% 11.0 93%
4x3 1,302 0.362 9.88 874 53.5 167% 19.4 164%
Average 1,332 0.365 7.07 93.0 41.0 14.9
F2 (1x2)x(3x4) 1,256 0.366 6.13 100 36.6 135% 13.4 135%
(2x1)x(3x4) 1,343 0.365 7.36 86.6 40.8 95% 14.9 94%
(3x4)x(1x2) 1,143 0.364 10.46 81.6 46.5 171% 16.9 170%
(3x4)x(2x1) 1,346 0.369 8.47 1.06 57.5 134% 21.2 135%
Average 1.272 0.366 8.10 93.6 454 16.6
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Computed total yields

Total production increase of 16.5% for F2 compared to FO
(19.1% when comparing dry mass)
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Can we use this in practice ?

» Development of new (hybrid) lines ?
 Earlier harvest possible ?
« Continuous creation/use of F1 ?

« Scalability ?
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Take home message

Crossbreeding is possible in BSF !

Reciprocal growth differences are present

Increased speed of development in F2 generation

Heterosis seems present in specific crosses

Egg production increased by 20% in hybrid flies
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