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Effect of Dietary Black Soldier Fly Larvae in Diets on Egg Production and Quality in Chicken
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Table 1 The effect of choice feeding with black soldier fly (BSF) dry larvae for the duration

of 6 weeks on the flock performances of 160 ISA Brown free range laying hen.

Time P-value
Trait Trt Week 1 Week 6 Trt Time Trt x Time
Feed intake (¢/d)  Control 108.6+4.01 94.6+6.98 0.674 0.074 0.958

BSF (ad lib) ~ 107.7+4.06 94.3+9.59

FCR Control 1.68+0.03  1.71x0.07 0916  0.834 0.190
BSF (ad lib)  1.73+0.04  1.73+0.08

Body weight (g)  Control 2.03+0.03  2.00+0.03 0412  0.558 0.650
BSF (ad lib)  2.04+0.02  2.04+0.02

Egg production (%) Control 952+0.62  82.6+4.24 0482  0.165 0.681
BSF (ad lb)  91.742.47  91.6+2.11

Egg weight (g) Control 67.9+0.62  66.9+0.75 0548  0.219 0.637

BSF (ad lib) 68.1+0.65 67.5+0.34

Mean values + standard error of the mean BSF 15+1.7 ¢/hen/day, 14% week 1, 16% week 6 of
80 hens, 4 replicates per treatment.

Source: Ruhnke et al. (2018)
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Table 2 Internal and external egg quality. (1-12 weeks)

Trait Control BSF (ad lib) P-value
Egg shell weight 6.99 +0.17° 6.55+0.28" 0.001°
Egg shell thickness 0.457+0.00° 0.446+0.00" 0.004”
Ege yolk color 11.740.35° 10.3 +0.69" <0.001°
Albumen height 9.18 +0.28 8.91+0.21 0.466
Haugh unit 92.7+4.44 92.1+4.01 0.798

Different superscripts in each row for each factor differ significantly (P < 0.05).
1f\/\ean values + standard error of the mean of 35 hens

Source: Ruhnke et al. (2018)

Table 3 Feed intake and production performance of laying hens (24-29 week)

Trait Control Larvae (10%) Pre-pupae (10%)
FI (g/day) 79.8+0.6 77.5+1.3 76.2+4.9

FCR 2.5+0.1 2.3+0.2 2.2+0.1

BW (g) 1230.7+£166.6 1234.6+124.4 1328.7+98.1

Fog weight (o) 48.0+0.3" 49.0+0.7° 51,1403

Data: mean + SE (p<0.05)

Source: Kawasaki et al. (2019)
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Table 4 Egg quality at day 30 of laying hens feed with BSF (n = 18).

Trt Control Larvae (10%) Pre-pupae(10%)
Egg yolk weight (g) 12.02+0.31 12.03+0.25 12.56+0.24
Egg shell weight (g) 6.86+0.30 6.49+0.29 7.3240.23
Egg shell thickness (mm)  0.38+0.02" 0.37+0.02° 0.43+0.01"
Egg yolk color score 5.21+0.30" 6.28+0.22" 5.92+0.36"
Albumin weight (g) 26.79+0.81° 27.10+0.63" 30.04+0.46°
Albumin height (mm) 7.16+0.32° 7.60+0.14" 8.08+0.18"
Haugh unit 88.59+1.94 91.70+0.69 92.66+0.93

Data: mean + SE * (p< 0.05)

Source: Kawasaki et al. (2019)
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Table 5 Effects of BSF diets on the performance of laying hens.

Trt CON ALT ALT+DBSFL(5%) SEM P-value
Body weight + 38 week (g) 2240 2296 2181 30.7 0.344
Feed intake (g/d) 116 118 115 1.81 0.867
Feed-to-egg-mass ratio (FCR) 2.49 2.53 2.36 0.032 0.113
Egg production (%) 73.3 72.5 76.2 1.22 0.452
Egg weight (g) 63.5 63.7 64.4 0.50 0.734
Egg mass (g egg/hen/day) 46.6 46.5 49.0 1.00 0.537

CON: control diet. ALT: alternative diet with soybean meal partly replaced by alternative plant
ingredients. ALT+DBSFL: identical to ALT but with the inclusion of whole dry black soldier fly
larvae. SEM: standard error of the mean (n = 5 for each treatment. 5 Feed intake in the
ALT+DBSFL group, including the larvae intake.

Source: Montalban et al. (2024)

Table 6 Effects of the experimental diets on the quality of eggs of laying hens across the three

experimental sub-periods and overall.

Trt CON ALT ALT+DBSFL(5%) SEM P-value
Haugh unit 85.0 83.7 88.3 1.020 0.210
Albumen percentage (%) 62.4 62.9 62.4 0.140 0.286
Yolk percentage (%) 27.7 27.6 27.9 0.110 0.498
Shell thickness (mm) 0.460 0.450 0.450 0.003 0.555
Yolk color (DSM scale) 7.58 8.13 8.18 0.124 0.134
Shell breaking strength (g) 4189 4380 4598 135.7 0.491
Egg shape index (%) 773 76.2 76.8 0.481 0.688
Dry shell weight (g) 5.98 5.96 6.06 0.062 0.794

CON: control diet. ALT: alternative diet with soybean meal partly replaced by alternative plant
ingredients. ALT+DBSFL: identical to ALT but with the inclusion of whole dry black soldier fly

larvae. SEM: standard error of the mean (n = 5 for each treatment.

Source: Montalban et al. (2024)
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