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Fig. 1. Set-up diagram of the relevant tests of the tranditional greenhouse (TG; Xihu Town, Changhua

County, 23°5822.5"N 120729'58.8"E). A-C, 3 toxicant-added methyl eugenol (ME) trapping sites
for B. dorsalis.
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Fig. 2. Set-up diagram of the relevant tests of the pest-free greenhouse (PFG; Dacun Township, Changhua
County, 24°00'06.8"N 12031'54.5"E). o and B, 2 toxicant-added ME trapping sites for B. dorsalis.
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Fig. 3. The results of the survey of methyl eugenol traps in the Xihu Town sample area (tranditional
greenhouse) in 2015. Fruit flies occurred throughout the year and peak in May. In the tranditional
greenhouse, only one individual was collected in October. The data was missed due to typhoon in
August. TG: detection site inside green house; A-C: 3 detection sites outside green house.
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Fig. 4. Results of the survey of torula yeast/borax solution traps in the tranditional greenhouse of the Xihu

Town sample area in 2015. Fruit flies have been captured from May and ended in mid-June, with a

total of 24 individuals.
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Fig. 5. The results of the survey of toxicant-added ME traps in the Xihu Town sample area (tranditional
greenhouse) in 2016 (TG: detection site inside green house; A-C: 3 detection sites outside green
house). The fruit flies occurred throughout the year, and the individuals of detection site C
captured in September reached 354. In the tranditional greenhouse, fruit flies were not captured
during the production period (January-May), and invaded individuals were detected in September,
November and November.
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Results of the survey of the torula yeast/borax solution traps in the tranditional greenhouse (after
hardware repair) in the Xihu Town sample area in 2016. After the hardware of the greenhouse was
repaired, fruit flies were not detected during planting period until harvest. However, since the
plastic clothes of greenhouse were opened at the end of April, the pest-free status of greenhouse
was suspended, and the fruit flies began to invade in early May until the end of the survey in early
June, and during that period of time, a total of 6 individuals were detected.
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The results of the survey of toxicant-added ME traps in the Xihu Town sample area (tranditional
greenhouse) in 2017 and the first half of 2018 (TG: detection site inside green house; A-C: 3
detection sites outside green house). The fruit flies of the area were occurred throughout the year.
In the tranditional greenhouse (TG), a total of 17 fruit flies were captured in 2017, and in the first
half of 2018, 2 fruit flies were detected.
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Fig. 8. The results of the survey of toxicant-added ME traps in the Dacun Township sample arca
(pest-free greenhouse) in 2017 and the first half of 2018 (PFG: detection site inside green house;
BA: detection site in buffer area; a, B: 2 detection sites outside green house). The fruit flies of the
detection sites were detected throughout the year. The hosts (Garcinia subelliptica) surrounded the
site 3, so the fruit flies population was high and persistent at site B. Fruit flies were not detected
during the survey period in the pest-free greenhouse and buffer area.
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Fig. 9. Results of the survey of torula yeast/borax solution traps in the sample area of Dacun Township

(pest-free greenhouse) in 2017 (PFG: detection site inside green house; BA: detection site in buffer
area; a, : 2 detection sites outside green house). It can be known from the site B survey that the
sample site was in a fruit flies epidemic area during the grape production period (January-May).
Fruit flies were not detected in the pest-free greenhouse or buffer area during the survey. There
was no fruit flies detected at site o during the survey, probably due to the fact that it was located in
the grapes, red dragon fruits and vegetables production area, and there were fewer preferred hosts
around it; and when it was surveyed by the methyl eugenol traps, fruit flies were detected at the
site a (see Fig. 8).
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Fig. 10. Results of the survey of torula yeast/borax solution traps in the Dacun Township sample area
(pest-free greenhouse) in 2018. It can be known from the survey of the site a and B that the
sample area were in fruit fly epidemic area during the grapes production period (January-June).
Fruit flies were not detected in the pest-free greenhouse or buffer area during the survey period.
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Table 1. The injury rate by fruit ﬂy on greenhouse grapes

Location Xihu Dacun

Year  No. of surveyed bunches Rate of injury (%) No. of surveyed bunches Rate of injury (%)

2015 415 0 - -

2016 315 0 - -
2017 560 0 180 0
2018 560 0 240 0
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Exploring the Feasibility of Producing Fruit
Fly-free Grapes by Greenhouse'

Yi-Chih Yu?, Da-Yuan Lin® and Kuei-Fang Pai’

ABSTRACT

The oriental fruit fly, Bactrocera dorsalis, is a highly polyphagous insect, which is
an important international quarantine pest and injure a variety of fruits. Taiwan is a B.
dorsalis epidemic area. Because of the damage risk of fruit flies, grapes produced in
Taiwan require quarantine treatment before exporting to Japan and other pest-free
countries, which reduces the value of commodities and market competitiveness. In order
to understand the potential of fruit fly-free grapes production in greenhouse, this study
conducted a four-year survey on the occurrence of fruit flies in the tranditional grape
greenhouse in Xihu Town, Changhua County in 2015-2018. It was found that due to poor
design of the tranditional greenhouse, poor maintenance, and lack of prevention concept,
the tranditional greenhouse production mode could not effectively block the invasion of
fruit flies. However, the 2017-2018 trials in DaCun Township, Changhua County showed
that if the integrity of the greenhouse pest-control measures are maintained,
non-codirectional double-doors and long-distance buffer area are set along with correct
operation, the grape greenhouse could block the invasion of fruit flies completely and
achieve pest-free production. In addition, a survey with 2,270 samples of greenhouse
grapes was conducted in 2015-2018, and there was no fruit fly lays eggs observed in the

grape greenhouse.

Key words: Pest-free production, grape, fruit fly, greenhouse

! Contribution No. 0945 from Taichung DARES, COA.
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