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Abstract

Different substrates were tested for their suitability to grow Forcipomyia (Lasiohelea) taiwana (Shiraki) larvae. It was first found
that an agar-based substrate was the most suitable for the biting midge. The developmental time for larvae reared on an agar-
based substrate was only 9.4 days. The survival rate of larvae, larvae developing to adults and pupae was 96%, 93% and 97%,
respectively. Experiments on the ovipositional preferences of female adults of F. taiwana showed that female adults deposited the
largest number of eggs on the agar-based substrate, indicating that the agar-based substrate is an excellent material for breeding
midge larvae. The developmental time for F. taiwana larvae feeding on five different algae was as follows: Anabaena sp., 10.0 days;
Scenedesmus sp., 8.4 days; Chlorella sp., 8.9 days; Fischerella sp., 13.1 days; and Oscillatoria sp., 18.2 days, respectively. For those
larvae that were fed Fischerella sp., and Oscillatoria sp., the pupal durations were the longest. The survival rate for larvae feeding on
Scenedesmus sp. and Anabaena sp. was 94% and 91%, respectively, and the survival rate for the pupae was 78% and 89%,
respectively. It was found that F. taiwana bred on any of these five different algae could all complete the larval and pupal
development. Based on the developmental time and the survival rate for this biting midge, Scenedesmus sp. was the best one of
the algae tested. However, in terms of the oviposition, the female midges laid the most eggs on Anabaena sp. and Fischerella sp.
among five kinds of algae.
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Table 1. Effects of different substrates on development of larvae and pupae of Forcipomyia taiwana fed on Anabaena

sp.
Developmental time (days)
Substrates Larva Pupa
N Mean SD N Mean SD
Cotton 86 10.67a" 0.71 36 2.94a 0.23
Cotton + Filter paper 89 9.78b 0.70 54 2.91a 0.68
Agar 87 9.38¢ 0.63 84 2.91a 0.36

# Means followed by the same letter within a column are not significantly different at the 5% significant level
according to Tukey’s studentized range test.
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Table 2. Survival rates of larvae and pupae of Forcipomyia taiwana fed on Anabaena sp. on different substrates

Survival rate (%)

Substrates L —» p? L —» A° p —» A

Mean SD Mean SD Mean SD
Cotton 95.3a! 4.0 40.0a 8.9 41.6a 7.5
Cotton + Filter paper 97.7a 4.0 59.7b 5.8 58.3b 4.2
Agar 95.7a 2.3 93.3¢ 3.5 96.7c 3.5

1 Means followed by the same letter within a column are not significantly different at the 5% significant level
according to Tukey’s studentized range test.

2 L —» P: Larva to pupa

3 L —» A:Larva to adult

* P —» A: Pupa to adult
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Fig. 1. Ovipositional preference of Forcipomyia taiwana to different substrates. (A*: Anabaena sp. #
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Table 3. Effects of different algae on the development of Forcipomyia taiwana larvae and pupae

Developmental time (days)

kind of food Larva Pupa

N Mean SD N Mean SD
Scenedesmus sp. 85 8.40a" 0.83 65 2.68a 0.59
Chlorella sp. 70 8.86a 0.52 27 2.63a 0.56
Anabaena sp. 82 9.99b 0.71 72 2.82a 0.54
Fischerella sp. 46 13.07¢c 2.27 32 3.28b 0.52
Oscillatoria sp. 23 18.22d 2.45 12 3.25b 0.45

# Means followed by the same letter within a column are not significantly different at the 5% significant level

according to Tukey’s studentized range test.

N TREEN SR B RS HE

Table 4. Effects of different algae on survival rate of larvae and pupae of Forcipomyia taiwana

Survival rate (%)

kind of food L —» P? L —» A P —» A

Mean SD Mean SD Mean SD
Scenedesmus sp. 94.3a} 2.3 72.3a 4.0 78.3ab 5.1
Chlorella sp. 77.7ab 4.0 30.0b 10.0 38.3¢ 115
Anabaena sp. 91.3a 12.5 81.0a 10.1 89.0a 2.6
Fischerella sp. 53.3bc 20.8 35.7b 16.3 65.0abc 8.2
Oscillatoria sp. 25.3¢ 4.0 13.3b 3.5 53.7bc 19.2

1 Means followed by the same letter within a column are not significantly different at the 5% significant level

according to Tukey’s studentized range test.
2 L. —» P: Larva to pupa
8 L —» A:Larva to adult
* P —» A:Pupa to adult
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Studies on Breeding Techniques of Forcipomyia (Lasiohelea)
taiwana (Shiraki) (Diptera: Ceratopogonidae)

Wen-Yung Liu', Shae-Jinn Lee'*, and Wei-Lung Wang®

! Department of Entomology, National Chung Hsing University, Taichung, Taiwan
% Department of Biology, National Changhua University of Education, Changhua, Taiwan

ABSTRACT

Different substrates were tested for their suitability to grow Forcipomyia
(Lasiohelea) taiwana (Shiraki) larvae. It was first found that an agar-based
substrate was the most suitable for the biting midge. The developmental time
for larvae reared on an agar-based substrate was only 9.4 days. The survival
rate of larvae, larvae developing to adults and pupae was 96%, 93% and 97%,
respectively. Experiments on the ovipositional preferences of female adults of F.
taiwana showed that female adults deposited the largest number of eggs on the
agar-based substrate, indicating that the agar-based substrate is an excellent
material for breeding midge larvae. The developmental time for F. taiwana
larvae feeding on five different algae was as follows: Anabaena sp., 10.0 days;
Scenedesmus sp., 8.4 days; Chlorella sp., 8.9 days; Fischerella sp., 13.1 days;
and Oscillatoria sp., 18.2 days, respectively. For those larvae that were fed
Fischerella sp., and Oscillatoria sp., the pupal durations were the longest. The
survival rate for larvae feeding on Scenedesmus sp. and Anabaena sp. was 94%
and 91%, respectively, and the survival rate for the pupae was 78% and 89%,
respectively. It was found that F. taiwana bred on any of these five different
algae could all complete the larval and pupal development. Based on the
developmental time and the survival rate for this biting midge, Scenedesmus
sp. was the best one of the algae tested. However, in terms of the oviposition,
the female midges laid the most eggs on Anabaena sp. and Fischerella sp.
among five kinds of algae.
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