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Biological Characteristics of a Larval Parasitoid,
Exorista japonica (Townsend) (Diptera: Tachinidae)
for Establishing of an Effective Indoor Mass Rearing
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Abstract For establishing the effective indoor mass rearing of E. japonica as a parasitoid against
lepidopterous larvae, biological characteristics related to an oviposition strategy and fecundity of the tachinid
females were investigated. On 2™ day of emergence, E. japonica females started laying macrotype eggs on
the host larvae cuticle and its average fecundity was about 260 eggs per female for its entire life. However,
the average daily fecundity was less than 10 eggs after 14 days of emergence so that over 14-day-old females
seemed to be inappropriate to be used as individuals for indoor mass rearing. E. japonica could lay over 30
eggs per host larva. However, the number of pupae produced within a host was limited as 2.78 pupae per
host on average despite the increase of the number of eggs per host. When 120 Spodoptera litura 4™ larvae
as hosts for E. japonica oviposition were supplied by every day (10 times) and every other day (6 times) for
2 weeks, the average number of pupae produced in a cage were 52.5 and 72.3, respectively. But there was no
statistically significant difference in 95% confidential level. Parasitic rates also showed no correlation with

host larvae density.
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Fig. 1. Indoor rearing of E. japonica with Spodoptera litura 4th and 5th instar larvae as hosts. (A) Insect rearing jelly and 20 ml glass
vial containing cotton soaked with water supplied as a E. japonica’s food, (B) insect acryl cages, (C) S. litura larvae parasitized by .
Japonica were individually reared in dia. 35 mm-petri dish with an artificial diet until tachinid pupae escaped from the larva.
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Fig. 3. Daily fecundity per E. japonica female after emergence.
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Fig. 4. Eggs and pupae of E. japonica (A) Eggs on the body
cuticle of the 5th instar larva of S. litura, (B) escape pore
(yellow circle) on tachinid pupa, (C) and (D) several pupae
produced from a host pupa and larva.

Table 1. Relationship between the number of eggs and pupae produced on a host

No. eggs/host larva No. host larvae investigated

Parasitism (%)?

Ave. no. pupae per a host "

1 40
2 26
3 19
4 14
5 19
6-10 32
11-20 60
21-30 32
>31 18

65.0 0.65+0.1a
80.8 1.04£0.1ab
84.2 1.89 £ 0.3abc
64.3 1.21+£0.3ab
63.2 1.21 +£0.3ab
43.8 0.97+0.3a
63.3 1.65 + 0.3abc
68.9 2.28+0.4bc
88.9 2.78 £0.4¢c

YParasitism (%) = (No. larvae that produced E. japonica pupae/ No. parasitized larvae) x 100
Means with different letters within a row indicate significant difference at P < 0.05 level(one-way ANOVA, post hoc tests by Tukey HSD in

SPSS statistics 25.0)
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Table 2. Effect of the number of eggs per host on efficient production of E. japonica in indoor rearing

Supply interval of host larvae

Daily Once every other day P
Total N. of host larva supplied 120 120
Parasitism (%) 75.0£6.5 83.3+44 0.213%
Total N. of E. japonica pupae 528+ 1.4 743+ 12.0 0.371%
Sex ratio (% females) 0.47£0.03 0.43+0.03 0.410™
NS means no significant difference in mean comparison between two supply intervals at P < 0.05 level
Table 3. Relationship between parasitization and host density(indoor condition)
Host density (No. host larvae/cage) No. host larvae parasitized Parasitization (%) Total eggs
5 2.0+04a 40.0+ 11.6a 10.0£5.0a
10 2.4+0.7a 30.0+5.8a 93+3.3a
20 35+1.2a 283 +4.4a 53+3.0a
40 143+4.2b 35.8+6.0a 253+73a
Fsg 17.892 0.520 3.140
Correlation coefficient 0.691 -0.137 0.453
PY 0.002" 0.680™ 0.087™

Imeans with different letters within rows indicate significant differences at P = 0.05 (one-way ANOVA, post hoc test by Tukey HSD)

'P<0.05™P>0.05
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