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Indoor Rearing Method of Diving Beetles: Cybister japonicus,
Cybister tripunctatus orientalis, Cybister brevis

NamJung Kim*, Seong-Jin Hong, Seong-Hyun Kim and Hae-Chul Park
Applied Entomology Division, National Academy of Agricultural Science, RDA, Suwon 441-100, Republic of Korea

ABSTRACT

The aim of this study is to develop indoor-rearing methods of the diving beetles. In nature, both the adult diving beetle
and its larvae are voracious aquatic predators. The larvae beetles hunt relatively bigger size of tadpoles and small fish
for food source. However, due to difficulties of the food supplement for rearing diving beetles at indoor-condition fur-
ther motivated us to develop new artificial food. Three separate experiments were performed. In the first experiment,
adult beetles were provided with one of the several food choice treatments to self-compose their preferred foods that
are affordable on the market at lower price. The second experiment was also to develop artificial diet that is possible
for rearing larvae beetle under indoor condition. The larvae beetles were restricted to raw squid, artificial food source
and mosquito larvae as a control at the first stadium and small fish and raw squid during second to third stadium dura-
tion. According to our result, adult beetles selected a food that made of boiled squid and dead small fish while, the
young larvae consumed small fish, mosquito larvae and raw squid. Although, the larval food restriction on law squid
caused noticeable decrease in survival, the result still supported the possible survival rate of keeping larvae at indoor
condition. Moreover, pupation rate experiments, in which groups of larvae were placed at different mats, natural soil
and fermented sawdust, showed that 80% of diving beetles pupated on the sawdust. This result indicates that female
beetle preferentially selected to oviposit along soft and moist area.
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Fig. 2. Changes of oviposition of diving beetles.

Table 1. Fecundity and hatchability of diving beetles

Sample sizes No. eggs/female Hatchability (%) Egg period (day)
Cybister japonicus 23 3.6 37.5 9.9
Cybister tripunctatus orientalis 16 17.9 23.2 9.9
Cybister brevis 21 14.6 55.5 12.8

Table 2. Feeding preferences of diving beetle on different adult diets

Small fish Dead small fish Raw squid Boiled squid Raw t<&7] Tuna Mudfish

Degree of feeding +++ -+ ++ +++ +++ — _

*+++ 20(all), ++ 16~19(severe), +11~15(middle), — 6~10(small), — none feeding

Table 3. Feeding preferences of diving beetle on different larva diets

Raw squid Boiled squid Small fish  Mosquito larva Frozen mosquito larva Fly larva  Cricket

Degree of feeding +++ - +++ +++ - + _

* +++ 20(all), ++ 16~19(severe), +11~15(middle), — 6~10(small), — none feeding
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Table 4. Development characteristics of Cybister japonicus.
. Developmental period(days) Survivial Body weight Body length
Instar Diets Mean £+ SD rate (%) (mg) (mm)
™ Mosquito larva 9.7£1.6 88.9 425+14 263104
2" Small fish 10.8 1.0 75 171.1£7.6 412£25
3% Small fish 11.3+£13 58.3 654.8 £27.4 53.5+£4.6

Table 5. Development characteristics of Cybister tripunctatus orientalis reared on different diets

. Developmental period (days) Survivial rate Body weight Body length
Instar Diets Mean + SD (%) (mg) (mm)
1 Mosquito larva 9.0+1.6 87.1 455+124 11.3£1.6
Raw squid 16.5+6.5 222 36.0£0.6 10.0£2.0
o Small fish 12.1£3.1 71.4 215.0+167.2 158£3.5
Raw squid 16.9+4.1 69.2 175.5+39.2 8.7£6.8
3 Small fish 28.0 8.0 55.6 412.6 £ 102.6 12.0£4.5
Raw squid 37.7£3.9 41.2 294.7+£47.6 8.0+1.6
Table 6. Development characteristics of Cybister brevis reared on different diets
. Developmental period (days) Survivial Body weight Body length
Instar Diets Mean + SD rate (%) (mg) (mm)
T Mosquito larva 84£25 92.0 50.7£16.5 13.1+8.0
Raw squid 16.5+£4.5 35.7 33.6t£64 10.0£3.6
e Small fish 128£2.8 83.3 165.7£96.0 11.5£55
Raw squid 17.0£4.7 57.1 119.0 +37.1 11.7+4.8
3 Small fish 40.0£4.0 41.7 543.7+89.7 504 +2.7
Raw squid 40.6+6.0 28.0 408.3£115.0 41.1+14.1
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