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Clarification of the Ecology of Citrus Fruit Flies (Bactrocera tsuneonis Miyake) and the
Establishment of their Control Method

Minoru Nara#ARA, Yoshinobu Kivosue and Kazunari Kousa

Summary

The citrus fruit fly is an insect pest peculiar to citrus fruits, and the larvae feed on the sarcoarp, causing

damage. When accurate chemical spraying is performed, this damage rarely presents a problem. However, due

to the persisting low marked price of mandarin oranges and few successors, poorly managed or neglected

farms where chemical spraying can not be performed have gradually increased, and the inhibition of damage

has become difficult by control methods depending on chemical spraying alone.

Therefore, we performed this study to establish a new control method using a sex pheromone or sex attrac-

tant that can replace the conventional chemical control.

1.
1)

2)
3)

4)

5)

6)
7)

8)

9)

10)

11)

12)

13)

14)

15)

16)

17)

Clarification of citrus fruit flies

Third-instar larvae escaped from parasitism fruit more often in the period from the evening to the next
morning than in the daytime.

The optimal temperature for artificial pupariation of 3rd-instar larvae wasl5C.

As medium for the pupariation of 3rd-instar larvae, sawdust, which can be readily obtained and easily han-
dled, could be used.

The quantity of breathing rapidly decreased 3days after pupariation, remained at a similar level thereaf-
ter, and increased again before emergence, suggesting the initiation of dormancy in the state of coarctate
pupae.

The emergence time could be regulated to some extent by regulating the storing period of coarctate pu-
pae at a constant temperature of 15C.

Imagoes could be maintained with artificial feed for more than 40 days.

Capture of imagoes in the outdoor farm field could be effectively performed in the morning on the next
day of raining.

In some cases, copulation was observed immediately after a virgin female excitedly approached a male.
This phenomenon suggested the presence of a male sexual pheromone.

Imagoes in a breeding container showed no reaction to imagoes of the opposite sex shut in a small con-
tainer.

Observation of behavior using a nightscope showed no activity of imagoes during the night.

Copulations occurred throughout the day, and was not limited to the evening as is observed in melon flies.
Though the presence of mandarin orange fruit was conventionally considered to play an important role in
the establishment of copulation, copulation was observed even in the absence of fruit, suggesting fruit is
not always necessary.

A trap survey using extracts from male imagoes as an inducement source showed no inducement effects
on female imagoes. However, an indoor biological test suggested certain effects on female imagoes.

An inducement experiment using a small wind tunnel apparatus showed no inducement of imagoes by
imagoes of the opposite sex or mandarin orange fruit placed windward.

The number of laid eggs in mandarin orange fruit in the breeding container was higher in female imagoes
showing a higher number of copulations.

The ovaries of female imagoes appeared to begin to grow 2 weeks after emergence at 25T and mature af-
ter 2025 days.

The degree of maturity could not be determined based on the testis size of male imagoes.

—112—




R - BE - B 3 h NI OEREFR & BRI S OREST

18)

19)
20)

When eggs removed from fruit were placed at 25C with hlgh humidity and a day 1ength of 16 hOLllS
some la1 vae were hatched. o
First-instar larvae could not be maintained, but Znd- 1nstar larvae or older could be fed on fruit flesh shces
Larvae of citrus fruit flies could not be maintained in larva culture medium for oriental fruit flies or melon

flies.

2. Evaluation of insecticides

2)

3)

The oviposition preventing effects of each chemical were not marked and varied among examination

years. : \ : :

Dimethoate emulsion (1 @ 1,000 dilution) -had strong Ial‘vacidal effects. In addition, thiamethozan solution
(1 : 2,000 dilution) and dinotefuran solution (1 : 2, 000 dilution) had larvacidal effects though the effects

were slighter than those of dimethoate. The 3 chemicals were registered as insecticides for citrus fruit

flies. '

Spraymg of dlmethoate emulsion (1 : 1 000 dilution) in October and November influences the growth and

“pupariation of larvae and therefore, can be expected to have inhibitory effects on their outbreak density in

the next year.
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