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Ye-rim Son, Kyung-hee Choi', Yong Kim® and Yong-gyun Kim*

Department of Bioresource Sciences, Andong National University, Andong 760-749, Korea
]Appliea’ Research Station, NHRI, RDA, Gunwi 716-812, Korea
2Digi§al—Soluz‘ion, Inc., Uiwang 437-010, Korea

ABSTRACT: As an environment-friendly phytosanitary measure, CATTS (controlled atmosphere temperature treatment
system) has been developed to kill several quarantine insect pests infesting subtropical agricultural commodities. This
study tested any possibility to apply CATTS to apples to effectively eliminate the peach fruit moth, Carposina sasakii,
which has been regarded as a quarantine insect from the imported countries. When the larvae of C. sasakii were directly
exposed 1o 46C (an installed lethal temperature of CATTS), they showed a median lethal time at 14.66 min. Addition of
high carbon dioxide to the temperature treatment enhanced the thermal limit susceptibility of C. sasakii to 46 C. CATTS
device was constructed to automatically control CO, concentration and temperature with real-time monitoring both in
the chamber and in the fruit. The larvae internally infesting apples were tested using the CATTS device and showed
100% lethality after 60 min exposure to a treatment of 46C under 15% CO; in the chamber. Relatively long exposure
may be due to the deviation between the ramping temperature (0.35C/min) of the chamber and the ramping tempera-
ture (0.12-0.23C/min) inside apple fruit, where the tested larvae were located. This study suggests a possibility that
CATTS can be applied as a quarantine measure to kill the larvae of C. sasakii locating inside the apples.
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Fig. 1. Susceptibility of the fifth instar larvae of Carposina sasakii to a heat treatment at 46C, which is compared to those
of the third instar Plutella xylostella and adult stage Tribolium castaneum. After heat treatment during different exposure times,
the test insects were kept at 25°C with diet ad libitum. Mortality was determined at 24 h after the heat treatment. Each exposure
time treatment was replicated three times with each 10 individuals. The error bars indicate standard deviations. Probit analyses

gave median lethal time (LTsp) in minute.
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Fig. 2. Enhanced susceptibility of the fifth instar larvae of
Carposina sasakii to a heat treatment at 46°C by combining
CO;, treatment. The heat treatinent was applied for 14 min,
CO; used a saturated condition during heat treatment. After
heat treatment during different exposure times, the test insec-
ts were kept at 25°C with diet ad libitum. Mortality was de-
termined at 24 h after the heat treatment. Each treatment was
independently replicated three times with each 10 larvae.
Different letters above standard deviation bars indicate signi-
ficant difference among means at Type I ervor = 0.05 (LSD test).
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Fig. 3. CATTS test against the fifth instar larvae of Carposina
sasakii infesting apples (= 5.7 ¢cm diameter) under conditions
of 46°C heat treatment with 15% CO;. After heat treatment
during different exposure times, the test insects were kept
at 25°C with diet ad libitum. Mortality was determined at
24 h after the heat treatment. Each exposure time treatment
was replicated three times with each 10-15 infested apples.
The enror bars indicate standard deviations. The inset figure
shows temperature changes in CATTS chamber and inside-fruit.
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