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Abstract

We introduce a method for preserving yellow mealworm (7enebrio molitor Linnaeus) larvae for an extended period and
show that a high percentage of larvae can survive in good health under low-temperature storage conditions combined with
specific diapause termination conditions. Our study revealed that we can regulate important development stages such as
pupation, emergence, and larval duration by adjusting these termination conditions. When storing larvae aged 6-8 weeks for
140 days, the storage temperature can be varied based on our goals, giving us control over yellow mealworm production to
meet specific demands. To produce adult beetles, storing larvae at 15 € with wheat bran and ending diapause at 30 €
resulted in 90% pupation rate, with 60% becoming adults in 21 days. If our aim is larvae production, storing them at 10-12 C
with wheat bran and ending diapause at 25-30 C allows the larvae to reach a suitable weight for processing. This
straightforward approach ensures long-term storage of yellow mealworm larvae and provides a practical way to control their
development, allowing efficient mass production tailored to market demands.
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Table 1. Comparison of the survival rates of Tenebrio molitor under different temperature treatments based on feeding

regimens

long-term storage temperature

feeding regimens

5C 10T 12€ 15T 25T
feeding 60% 100% 97% 100% 96.6
fasting 47% 66.6% 76.6% 100% 0%

)

ok

p-value! ns

* ok

ns

Vp-value by independent rtest, *p € 0.01, *p € 0.05, ™not significance
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Table 2. Comparison of pupation rates under low-temperature storage treatments according to diapause terminatior

temperature treatments

long-term storage temperature

diapause 10T 12¢ 15T
termination first pupal . first pupal . first pupal
temperature emergence pup at(loz)n rate emergence pup at(loz)n rate emergence  pupation rate (%)
(days) (days) (days)
18T 56 60 42 20 21 40
25T 28 10 21 20 14 20
30C 35 30 28 10 " o
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Table 3. Comparison of larval weight based on diapause termination temperature treatments at different low storage

temperature treatments

low-tempera diaPauée larval weight (mg)
termination
ture storage 2)
(©) temp(fcr)ature 7 days p-value 14 days p-value 21 days p-value
18 51.5+12.0% 58.7+16.5° 78.9+20.1
10 25 60.4+19.1%® * 85.7+20.8° 114.2423.3 ol
30 72.7+17.2 89.7+17.5 106.8+19.1
18 84.0+17.6 102.3+15.3° 113.8+18.5°
12 25 93.9411.9 ns 124.4+11.7° o 147.1+20.7% ok
30 89.2+21.1 100.8+13.7° 116.8+16.8°
18 128.3+11.6 143.1+15.8% 155.1+23.6
15 25 119.5+11.6 ns 134.5+16.5° * 143.9+18.7 ns?
30 124.9£17.2 163.5+14.9° =)

YMeans + Standard Deviation, ?p-value by one-way ANOVA, Yall develop into adults, ? p-value by independent rtest,

*p€0.01, *p €0.05, ™not significance

“PDifferent letters in the bars indicate significant differences among treatments according to one-way ANOVA followed by a Tukey’s post hoc

test.

Table 4. Comparison of larval weight after diapause termination based on storage temperature

low-temperature

larval weight (mg)

storage (C) 7 days p-value? 14 days p-value 21 days p-value
10 61.5+18.1% 78.0+22.6* 100.0£25.4*
12 89.0+17.0° * 108.9+17.1° w 124.6423.3° -
15 124.2+13.6° 142.8+17.9° 150.4+21.5°

YMeans + Standard Deviation, ?p-value by one-way ANOVA
*p 0.01, *p<0.05

““Different letters in the bars indicate significant differences among treatments according to one-way ANOVA followed by a Tukey’s post hoc

test.
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Fig. 1. Schematic diagram of long-term storage and growth control of Tenebrio molitor larvae.
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