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Abstract

This study aimed to accustom piglets to solid feed as early as possible to adjust their digestion (“enzyme
training”) for the post-weaning period. For that, one possible strategy could be the supplementation of
live black soldier fly larvae (LBSFL). LBSFL are low in dry matter (DM, 28-30%) and high in protein
(approx. 50% in DM) and fat (approx. 25% in DM) content and could thus be a suitable feed for piglets
accustomed to liquid milk.

A total of 266 piglets (14 piglets each from 19 sows) were equally divided into two feeding treatments:
CON = creep feed, LAR = creep feed + LBSFL. Creep feed and LBSFL were weighted daily and offered
fresh each day. If a feed trough was empty by the next day, the amount of feed or larvae was increased
to simulate ad /ibitum feeding.

Piglets fed LBSFL showed a numerically higher average daily creep feed intake (ADFI) compared to the
CON group, while total DM intake was significantly higher with additional LBSFL feeding (CON=8.4g,
LAR=15.3g/piglet/day; p=0.011). The feeding of LBSFL had no effect on the weaning weight of the
piglets on day 28 (CON=7.3kg; LAR=7.5kg; p=0.324).

The results of this study indicate that LBSFL lead to an increase in overall feed intake during the suckling
period and facilitate the uptake of a diverse range of feedstuffs.

Introduction

In nature, piglets gradually adapt to a wide range of solid feedstuff, such as plants, nuts, insects, etc.,
over several months. In contrast, commercially reared piglets are usually weaned abruptly at 3-4 weeks
of age. At this time, piglets have little to no experience consuming solid feed (Bruininx et al., 2004).
To support their digestive adaption for the post-weaning period (“enzyme training”), it is essential to
familiarize piglets with solid feed as early as possible. Previous studies have shown that providing a diet
composed of multiple feed types before weaning can enhance pre-weaning feed exploration and feed
intake while also increasing the number of piglets consuming solid feed before weaning (Middelkoop et
al., 2018, 2019b). One possible strategy could be supplementing live black soldier fly larvae (LBSFL).
LBSFL are characterized by a low dry matter (DM, 28-30%) and, high crude protein (CP, approx. 50%
in DM) and crude fat (ether extract (EE) approx. 25% in DM) content. The low DM content of LBSFL
could make them particularly suitable for piglets accustomed to liquid milk.

Materials and methods

A total of 266 piglets from 19 litters (sows) were equally divided into two feeding treatments: CON =
creep feed, LAR = creep feed + LBSFL. After all piglets were born, a litter equalization was performed
(14 piglets/sow). To document the exact feed intake, LBSFL and creep feed were offered in separate
troughs. Each litter had access to two troughs to ensure the same feeding space availability (CON: 2x
creep feed, LAR: 1x creep feed, 1x LBSFL). Creep feed and LBSFL were weighted daily and offered
fresh each day. If a trough was empty by the next day, the amount of feed or LBSFL was increased to
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simulate ad /libitum feeding. Piglets were weighed at the trial start and weekly on days 7, 14, 21, and
28 to evaluate growth performance. Data were analyzed using one-way-ANOVA (SPSS, IBM).

Results and discussion

It is crucial to accustom piglets to solid feed as early as possible to adjust their digestion (“enzyme
training”) for the post-weaning period. Under natural conditions, young piglets eat a wide variety of
feeds, and a higher level of dietary diversity may be required to improve feed intake before weaning.
The results of this study show that LAR-fed piglets had a significantly higher total ADMI during the
whole feeding period compared to CON-fed piglets (Table 1). This confirms the results of Middelkoop
et al. (2019b), who observed an increased pre-weaned feed intake and time spent eating due to offering
a diverse diet compared to providing only creep feed.

Table 1: Effect of creep and live black soldier fly larvae (LBSFL) feeding on body weight, feed and nutrient intake of piglets during

the whole suckling period

CON LAR p-value
control, creep feed creep feed + live larvae ANOVA p<0.05
Age of piglets at trial start 1.46 £1.05 1.41 +1.26 0.740
Bodyweight, g/piglet
Day 3 (Start) 1.50 +0.36 1.52 +0.38 0.704
Day 7 2.49 £0.65 2.58 £0.66 0.267
Day 14 4.12 +1.11 4.27 £1.04 0.277
Day 21 5.85 +1.48 6.12 +1.38 0.145
Day 27 (Weaning) 7.31 +1.83 7.53 +1.70 0.324
Average daily feed intake (ADFI)
CREEP FEED, g DM/piglet/day
Day 3-7 0.24 #0.18 0.37 +0.26 0.233
Day 7-14 1.70 +1.48 1.32 +0.65 0.472
Day 14-21 8.13 +4.08 10.95 £6.76 0.294
Day 21-27 21.87 £10.00 31.82 +16.19 0.131
Day 3-27 8.38 +3.84 11.61 +6.09 0.191
LARVAE, g DM/ piglet/day
Day 3-7 - - 0.61 £0.19 -
Day 7-14 - - 1.37 +0.39 -
Day 14-21 - - 3.79 +1.23 -
Day 21-27 - - 8.32 +1.27 -
Day 3-27 - - 3.66 £0.79 -
TOTAL*, g DM/ piglet/day
Day 3-7 0.24 +#0.18 0.98 +#0.19 <0.001
Day 7-14 1.70 +1.48 2.69 +0.90 0.092
Day 14-21 8.13 +4.08 14.73 +7.07 0.025
Day 21-27 21.87 £10.00 40.15 £16.39 0.010
Day 3-27 8.38 +3.84 15.27 +6.30 0.011
Total dry matter intake (DMI), g/piglet
DMI FEED 201.2 +92.1 278.6 £146.3 0.191
DMI LARVAE - - 88.7 £18.8 -
DMI TOTAL 201.2 +92.1 367.4 +151.2 0.011
Lysin intake, g/piglet
LYSIN CREEP FEED 2.43 +1.11 3.36 +1.76 0.191
LYSIN LARVAE - S 0.59 £0.12 -
LYSIN TOTAL 2.43 +1.11 3.95 +1.79 0.043
ME intake, M]/piglet
ME CREEP FEED 2.06 £0.94 2.86 £1.50 0.190
ME LARVAE - - 1.21 +0.26 -
ME TOTAL 2.06 +0.94 4.06 +1.57 0.004

*creep feed including LBSFL
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Conclusion

The results of this study indicate that feeding live black soldier fly larvae enables piglets to consume a
wide range of feeds, increases overall voluntary feed intake, and facilitates their early adaption to solid
feed consumption, thereby preparing them for the post-weaning period.

Acknowledgement

This study was conducted as part of the INSECT4WEL-project, funded by the Ministry of Agriculture, Rhineland-Palatinate, Ger-
many. Thanks to FarmInsect GmbH for providing the live black soldier fly larvae for this project.

References

Bruininx, E.M.A.M., Schellingerhout, A.B., Binnendijk, G.P., van der Peet-Schwering, C.M.C., Schrama, J.W., den Hartog, L.A.,
Everts, H., Beynen, A.C. (2004): Individually assessed creep food consumption by suckled piglets: Influence on post-weaning
food intake characteristics and indicators

Ipema, A. F., Bokkers, E. A. M., Gerrits, W. J. J., Kemp, B., Bolhuis, J. E. (2021a). Providing live black soldier fly larvae (Hermetia
fllucens) improves welfare while maintaining performance of piglets post-weaning. Scientific reports, 11(1), 7371.

Kuller, W.1., Tobias, T.J., van Nes, A. (2010): Creep feed intake in unweaned piglets is increased by exploration stimulating feeder.
Livest. Sci. 129, 228-231.

Middelkoop, A., Choudhury, R., Gerrits, W.].J., Kemp, B., Kleerebezem, M., Bolhuis, J.E., (2018): Dietary diversity affects feeding
behaviour of suckling piglets. Appl. Anim. Behav. Sci. 205, 151-158.

Middelkoop, A., Costermans, N., Kemp, B., Bolhuis, J.E. (2019a): Feed intake of the sow and playful creep feeding of piglets
influence piglet behaviour and performance before and after weaning. Sci. Rep. 9, 16140.

Middelkoop, A., van Marwijk, M.A., Kemp, B., Bolhuis, J.E. (2019b): Pigs like it varied; Feeding behavior and pre- and post-
weaning performance of piglets exposed to dietary diversity and feed hidden in substrate during lactation. Front. Vet. Sci. 6, 408.

Contact

Nathalie Stohr
University of Applied Sciences, Bingen, Germany
Email: n.stoehr(at)th-bingen.de

23. BOKU-Symposium Tierernahrung 2025 47


mailto:n.stoehr@th-bingen.de

