Summary report of the Technical Panel on Phytosanitary Treatment’s evaluation of cold treatments for fruit flies

(Annex 5 of the report of the TPPT meeting, 3–7 December 2007 as modified on 21 August 2008)
1.
Introduction

At its meeting in December 2007, the TPPT evaluated 15 treatment submissions and recommended eight cold treatments for the SC to approve for member consultation.

2.
Cold Treatments

2.1
General considerations

The panel considered the issues associated with treatments based on temperature, taking into account the work of Hallman and Mangan (1997). It recommended a number of principles that should be applied when evaluating temperature treatments for adoption as international standards (outlined below).
2.1.1
Mortality assessments 

When assessing mortality, any larvae that are found alive should be considered survivors whether or not they subsequently fail to pupate or survive to adults. This takes account of the fact that in practice on phytosanitary inspection any live insect found will be considered a survivor.
2.1.2.
Genotype of insect
It is possible that laboratory-bred colonies of insects may become more susceptible to temperature-based treatments over time. The panel is not aware of any research having been undertaken to demonstrate whether this is an issue in reality. The panel considers that as long as the colonies used in the research have been established or reinvigorated before the research, issues such as these should not be considered significant subject to research showing otherwise.

2.1.3
Pre-treatment acclimation
Insects may be less susceptible to temperature treatments depending on the conditions they are exposed to immediately prior to treatment. The panel considers that where this may be an issue, pre-treatment requirements should be included in any recommended treatment schedule.

2.1.4
Commodity variability 

To provide confidence that temperature treatments are applicable internationally, host material used in research should be sampled from as wide a geographic area as possible and unexpected results should be considered with care.

2.1.5
Scale of treatment application
The panel should consider any possible reduction in effectiveness of temperature treatments that may occur when treatments are scaled up and applied in commercial conditions.

2.1.6
Rate of temperature change
Where the rate of temperature change of the commodity may be considered significant to the effectiveness of a temperature treatment, this should be specified in the treatment schedule.
2.2
Detailed considerations for each cold treatment

The panel came to the following specific conclusions regarding the treatment submissions. They are recorded in the order of consideration by the TPPT.

The panel noted that for cold treatments the commodity must reach the treatment temperature before treatment commences, commodity temperature should be monitored during treatment and the temperature should not exceed the stated level. Pre-cooling of the commodity is required.
2.2.1
Cold treatment of Citrus sinensis for Ceratitis capitata
Efficacy data were based on the publication by De Lima et al. (2007) and Anon (2007a). 

Three schedules were produced with the intended outcome of larval mortality at the stated efficacy:

-
2 °C for 18 days for cultivar ‘Navel’ (ED99.9982, 95% confidence level) and for cultivar ‘Valencia’ (ED99.9979, 95% confidence level)

-
3 °C for 20 days for cultivar ‘Navel’ (ED99.9980, 95% confidence level) and for cultivar ‘Valencia’ (ED99.9979, 95% confidence level)

-
2 °C for 21 days for cultivars ‘Washington Navel’, ‘Salustiana’, ‘Valencia’ and ‘Lue Gim Gong’ (ED99.9917, 95% confidence level).
Data for the third schedule were based on unpublished technical reports. However, the TPPT noted that ISPM No. 28 does not require data to be published and the data had been independently verified by Japanese and Chinese experts. As the initial response to cold treatment of all cultivars in the third schedule was not significantly different, the treatment efficacy for this group of cultivars was determined through testing of cultivar ‘Valencia’ only.
The treatment schedules were approved by the TPPT.

2.2.2
Cold treatment of Citrus reticulata × Citrus sinensis for Ceratitis capitata
Efficacy data were based on a publication by De Lima et al. (2007) using the tangor cultivars ‘Ellendale’ and ‘Murcott’. Two schedules were produced with the intended outcome of larval mortality at the stated efficacy:

-
2 °C for 18 days (ED99.9972, 95% confidence level)
-
3 °C for 20 days (ED99.9972, 95% confidence level).

The level of efficacy of the treatment in experiments using cultivar ‘Murcott’ was slightly lower than for cultivar ‘Ellendale’, therefore the efficacy relating to ‘Murcott’ was used for the schedule. 

The treatment schedules were approved by the TPPT.
2.2.3
Cold treatment of Citrus sinensis for Bactrocera tryoni
Efficacy data were based on a publication by De Lima et al. (2007) using several orange cultivars. Two schedules with different levels of efficacy for different cultivars were produced with the intended outcome of larval mortality at the stated efficacies:

-
2 °C for 16 days for cultivar ‘Navel’ (ED99.9973, 95% confidence level) and for cultivar ‘Valencia’ (ED99.9960, 95% confidence level)
-
3 °C for 16 days for cultivar ‘Navel’ (ED99.9988, 95% confidence level) and for cultivar ‘Valencia’ (ED99.9976, 95% confidence level).

The TPPT considered whether to combine the results of the data obtained at 2 °C and 3 °C to produce a combined efficacy for the 2 °C schedule for this treatment (see note 2.3.5). 

The treatment schedules were approved by the TPPT.
2.2.4
Cold treatment of Citrus reticulata × Citrus sinensis for Bactrocera tryoni
Efficacy data were based on a publication by De Lima et al. (2007) using the tangor cultivars ‘Ellendale’ and ‘Murcott’. Two schedules were produced with the intended outcome of larval mortality at the stated efficacy:

-
2 °C for 16 days (ED99.9968, 95% confidence level)

-
3 °C for 16 days (ED99.9989, 95% confidence level).

The level of efficacy of the treatment in experiments using cultivar ‘Murcott’ was slightly lower than for cultivar ‘Ellendale’, and therefore the efficacy relating to ‘Murcott’ was used for the schedule. 

The TPPT considered whether to combine the results of the data obtained at 2 °C and 3 °C to produce a combined efficacy for the 2 °C schedule for this treatment (see note 2.3.5). 

The treatment schedules were approved by the TPPT.
2.2.5
Cold treatment of Citrus limon for Bactrocera tryoni
Efficacy data were based on a publication by De Lima et al. (2007) using the lemon cultivar ‘Lisbon’. Two schedules were produced with the intended outcome of larval mortality at the stated efficacy:

-
2 °C for 14 days (ED99.9935, 95% confidence level)
-
3 °C for 14 days (ED99.9928, 95% confidence level).

The TPPT considered whether to combine the results of the data obtained at 2 °C and 3 °C to produce a combined efficacy for the 2 °C schedule for this treatment (see note 2.3.5). 

The treatment schedules were approved by the TPPT.
2.2.6
Cold treatment of Citrus paradisi for Ceratitis capitata
Efficacy data were based on unpublished technical reports (Anon, 2007b and 2007c), both schedules of which had been accepted by Japanese experts and the 2 °C schedule by Chinese experts. Four grapefruit cultivars (‘Marsh Seedless’, ‘Star Ruby’, ‘Henninger’s Ruby’ and ‘Rouge la Toma’) were analysed at the lower temperature and no significant differences were found in the lethal time for the different cultivars. None of the treated 35,893 and 36,052 third instar larvae survived at 3 °C or below for 23 days and at 2 °C or below for 19 days, respectively. Two schedules were produced with the intended outcome of larval mortality at the stated efficacy:

-
2 °C for 19 days (ED99.9917, 95% confidence level)

-
3 °C for 23 days (ED99.9916, 95% confidence level).

The TPPT noted that these schedules are used by several NPPOs.
The treatment schedules were approved by the TPPT. 
2.2.7
Cold treatment of Citrus reticulata cultivars and hybrids for Ceratitis capitata
Efficacy data were based on unpublished technical reports (Anon, 2007d). The TPPT noted, however, that the NPPOs of Japan and China have reviewed and accepted these data. This schedule was developed using the following cultivars and hybrids: ‘Clementinas Group’ (Citrus reticulata, Clemenule), ‘Ellendale’ (Citrus reticulata × C. sinensis), ‘Nova’ (C. reticulata × Tangelo ‘Orlando’ (Citrus reticulata × C. paradisi)) and ‘Murcott’ (Citrus reticulata × C. sinensis, Tangor). One schedule was produced with the intended outcome of larval mortality at the stated efficacy:

-
2 °C for 23 days (ED99.9918, 95% confidence level).

The treatment schedule was approved by the TPPT. 
2.2.8
Cold treatment of Citrus limon for Ceratitis capitata
Efficacy data were based on a publication by De Lima et al. (2007) using the lemon cultivar ‘Lisbon’. Two schedules were produced with the intended outcome of larval mortality at the stated efficacy:

-
2 °C for 16 days ( ED99.9977, 95% confidence level)

-
3 °C for 18 days (ED99.9975, 95% confidence level).

The treatment schedules were approved by the TPPT.

2.3
Issues associated with drafting of the treatment descriptions for cold treatments
When drafting the treatment descriptions from the different submissions, the TPPT noted that one submission related to two fruit flies on a number of different hosts. One other submission was for one of the fruit fly species and host commodity combinations. The TPPT therefore made the following decisions regarding the treatment descriptions.

2.3.1
Each treatment should be for an individual fruit fly species. 

2.3.2
For fruit fly hosts, the TPPT was aware that several countries had found different Citrus species responded to cold treatment differently. Treatments should therefore be for separate Citrus species.
2.3.3
Regarding cultivars of Citrus species, the TPPT was aware that certain research had shown that different cultivars of Citrus sinensis (orange) responded differently to cold treatments and they decided to quote the treatment efficacies for the different cultivars of C. sinensis separately in the treatment description, unless all the cultivars tested responded similarly to the treatment. For the other Citrus species, the TPPT was not aware of different responses by cultivars and therefore treatment descriptions were not differentiated according to cultivar for these species. In these cases, where data were submitted for different cultivars, the lowest efficacy level was quoted as the efficacy of the treatment.
2.3.4
The TPPT discussed the minimum level of efficacy that was required for cold treatments and decided that an ED of 99.99 was the minimum level acceptable for an international standard.

2.3.5
For some treatment submissions, where an experiment involved treatments at both 2 °C and 3 °C, the TPPT noted that all the experimental parameters apart from temperature were the same for these experiments and considered whether data from the two tests should be combined to produce an ED value for the 2 °C treatment schedule. After discussion, however, the TPPT decided against this approach, but the panel noted that it would have resulted in a higher overall efficacy level for the 2 °C treatment.

2.3.6
Treatments involving the same fruit fly species and host (for example Ceratitis capitata on Citrus sinensis) were included as different schedules in the same treatment description. In the future, once several treatments for the same Citrus species and fruit fly combination have been adopted, the TPPT proposed that the different schedules should be combined into a table format if possible.

2.3.7
The TPPT noted that the nomenclature for Citrus reticulata and hybrids was inconsistent in the submissions and the TPPT proposed to standardize the naming of Citrus species and hybrids in treatments in accordance with the nomenclature in Cottin, R. 2002. Citrus of the world: a citrus directory. France, INRA-CIRAD. 
2.3.8
Regarding temperatures sensitivities (e.g. 2 °C +/- 0.5 °C), these were not added to the treatment schedules. In some submissions the temperature limits were quoted, but the TPPT noted that experimental probes were often more sensitive than commercial probes. The TPPT therefore decided to include a sentence in the treatment descriptions indicating that the commodity temperature should not exceed the stated level. Commercial operators would need to take into account the normal working range of their equipment in order to meet this requirement.
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