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ABSTRACT

Carposina sasakii Matsumura (Lepidoptera: Carposinidae) is a serious insect pest of
apples and peaches in Korea and Japan. Its internal feeding behavior makes difficult to
control this insect pest with conventional spray pesticide applications. Due to its limited
distribution, C. sasakii has been identified as a quarantine pest in several countries.
Although fumigation with methyl bromide is used to meet phytosanitary requirements, it
can cause significant damage to the ozone layer. In order to replace methyl bromide
fumigation as a postharvest treatment, a Controlled Atmosphere/Temperature Treatment
System (CATTS) was tested as an alternative treatment against C. sasakii in apples. The
last instar was the most tolerant immaturestage to a heat treatment of 44°C for 20 min.
CATTS conditions consisted of a linear heating rate of 16°C/h to a final chamber
temperature of 46°Cand an apple internal temperature of 44°C under a 15% carbon
dioxide and 1% oxygen environment. When the apples infested with different stages of C.
sasakii were treated under CATTS conditions, young larvae (first — fourth instars) did not
survive 40 min exposure, but the fifth instars required an exposure of at least 60 min to
achieve complete mortality. A partial heat shock protein 90 (hsp90) was cloned and
showed inducible expression in response to heat shock at 44°C. CATTS suppressed
transcription in hsp90 gene expression. Apples did not show any appreciable loss of
quality in relation to fruit firmness, sweetness, and decay after a 60 min CATTS
treatment. These results suggest that CATTS can be applicable to control C. sasakii in
apples.
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