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Submission form for phytosanitary treatments
(Reviewed by TPPT March 2016)
Name of Country/RPPO:  Republic of the Philippines/ Bureau of Plant  Industry, Department of   Agriculture 
Click here to find the IPPC Procedure Manual for Standard Setting on the IPP (www.ippc.int), where you can download this form.
Submission number (Secretariat Use Only): 
Complete the following form, preferably in electronic format, and submit by e-mail to the IPPC Secretariat (ippc@fao.org). The call will remain open, but if you wish your submission to be considered by the TPPT in their next meeting, please send it before the 5 June 2017.
Please use one form per phytosanitary treatment. An electronic version of this form is available on the International Phytosanitary Portal (IPP) at https://www.ippc.int/en/publications/1089/. Incomplete submissions will be returned. Please save the completed submission form with the following file name: COUNTRY or RPPO NAME –Title of treatment.doc, prior to submitting to the IPPC Secretariat via e-mail. The words “Call for Phytosanitary Treatments” should be placed in the subject line of the email message. 

(Text in brackets given for explanatory purposes)
	Name of treatment
	Irradiation treatment for Sternochetus frigidus 



	Submitted by: Bureau of Plant Industry- Department of Agriculture (Philippines)

	Contact: (Contact information of an individual able to clarify issues relating to this submission, including sources of efficacy data)
Name:   Glenda B. Obra	
Position and organization:  Supervising Science Research Specialist/ Philippine Nuclear Research Institute- Department of Science and Technology	
Mailing address: Commonwealth Avenue, Diliman, Quezon City	
	
Phone: (632)9296011 to 19		Fax: (632)9201646	
E-mail: gbobra@pnri.dost.gov.ph	
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	Active ingredient
	N/A

	Treatment type
	Irradiation

	Target pest
	Sternochetus frigidus  (Fabricius) (Coleoptera: Curculionidae)

	Target regulated articles
	All fruits and vegetables that are hosts of Sternochetus frigidus

	Treatment schedule
	Minimum absorbed dose of 164 Gy to prevent oviposition of adult S. frigidus which is the most tolerant stage to radiation 

There is 95% confidence that the treatment according to this schedule prevents oviposition of not less than 99.99% of adults of S. frigidus.

Minimum absorbed dose of 109 Gy  to prevent egg hatch laying) of adult S. frigidus which is the most tolerant stage to gamma radiation

There is 95% confidence that the treatment according to this schedule prevents F1 egg hatch of not less than 99.9% of adults of S. frigidus.

This treatment should be applied in accordance with the requirements of ISPM 18 (Guidelines for the use of irradiation as a phytosanitary measure).

This irradiation treatment should not be applied to fruit and vegetables stored in modified atmospheres because that may lessen the treatment efficacy.


	Other relevant information
	Because irradiation may not result in outright mortality, inspectors may encounter live, but non-viable S. frigidus (larvae, pupae or adults) during the inspection process. This does not imply a failure of the treatment. The Technical Panel on Phytosanitary Treatments (TPPT) based its evaluation of this treatment on the research work undertaken by Obra et al (2013; 2014) and Lorenzana and Obra (2013; 2016).


	References
	[bookmark: _GoBack]Obra G.B., Resilva, S.S. & Lorenzana, L.R.J. 2013. Irradiation as a potential phytosanitary treatment for the mango pulp weevil Sternochetus frigidus (Fabr.) (Coleoptera: Curculionidae) in Philippine mango. Philipp. Agric. Scientist 96(2):172-178.

Lorenzana, L.R.J. & Obra, G.B. 2013.  Mass-rearing of mango pulp weevil, Sternochetus frigidus (Fabr.) (Coleoptera: Curculionidae). J ISSASS 19(2):75-81.

Obra G.B., Resilva, S.S., Follett, P.A. & Lorenzana, L.R.J. 2014. Large-scale confirmatory tests of phytosanitary irradiation treatment against Sternochetus  frigidus (F.) in Philippine super mango. Journal of Economic Entomology 107 (1):161-165.

Lorenzana, L.R.A. & Obra, G.B. 2016. A protocol for transport of mango pulp weevil, Sternochetus frigidus (Fabricius.) (Coleoptera: Curculionidae) in the Philippines. J ISSASS 22(2): 91-97.

Hallman, G.J., Levang-Brilz, N.M, Zettler, J.L. & Winborne, I.C. 2010. Factors affecting ionizing radiation phytosanitary treatments, and implications for research and generic treatments. Journal of Economic Entomology 103(6): 1950-1963.




The following form must be completed in accordance with ISPM 28 Phytosanitary treatments for regulated pests, the IPPC Strategic Framework and the Procedure and criteria for identifying topics for inclusion in the IPPC standard setting work programme. Page 2 of 7

Copies of all relevant supporting information and publications should be supplied with the treatment submission, preferably in PDF format, for ease of subsequent distribution.
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	3.2	Efficacy data in support of the submission of a phytosanitary treatment

	The source of all efficacy data (published or unpublished) should be provided in the submission. Supporting data should be presented clearly and systematically.

	3.2.1	Efficacy data under laboratory/controlled conditions (Treatments may be considered without efficacy data under laboratory/controlled conditions if sufficient efficacy data is available from the operational application of the treatment (section 3.2.2) and if no data under laboratory/controlled conditions exists this section may be left blank.)

	Pest information

	Identity of the pest to the appropriate level, life stage, and if a laboratory or field strain was used 

	Sternochetus frigidus (Fabricius) collected annually from the field in Palawan and   reared in the laboratory using mango fruit pieces.

	Conditions under which the pests are cultured, reared or grown

	S. frigidus was reared in the Mango Pulp Weevil Laboratory in Brooke’s Point, Palawan 

	Biological traits of the pest relevant to the treatment

	           
S. frigidus completes its development inside the mango fruit. There is no visible external manifestation of S. frigidus in fruit. The adult weevils leave the fruits when the fruit becomes rotten. All stages of the pest may be present in marketed mango fruit.

	Method of natural or artificial infestation

	          
Mass-rearing of S. frigidus at 5th instar larval stage, pupae and adult stages was done in the field at Brooke’s point, Palawan. Mango trees were induced to flower using potassium nitrate on a staggered basis to provide enough developing mango fruits. Mango fruits at 65 days after flower induction (DAFI) or approximately at the chicken egg size fruit stage in the mango trees were individually enclosed in nylon bags. A pair of gravid female weevils reared in the laboratory was then released into each bag for oviposition. The nylon bags were tagged indicating date of S. frigidus release into the bag.

After 48 hours, the weevils were removed and the mango fruits remained enclosed in nylon bags. While the mango fruits develop on mango trees the weevils also develop at the same time inside mango fruits. Harvesting of fruits was at 155, 100 and 95 DAFI, respectively, for adult, pupal and larval rearing. Harvesting schedule was based on life history data from a previous study (Dejesus and Gabo, 2000).


	Determination of most resistant species/life stage (in the regulted article where appropriate)

	For phytosanitary irradiation, Hallman et al. (2010) in an extensive review of the literature found that given the same measure of efficacy, insects increase in radiotolerance as they mature. This tendency has been upheld in subsequent research published since 2010. Therefore, the most mature stage that can exist in a regulated article is the most tolerant stage for phytosanitary purposes.

The 5th instar larva, 2-day-old pupa, and 2-wk old adult S. frigidus were irradiated with 25, 50, 75, 100, 150 or 300 Gy. An additional dose of 400 Gy was done for adults. An untreated lot served as the control. The experiment was conducted with three replications per treatment and 100 mangoes per treatment (dose) for all the tests. 

After irradiation all test fruits (both treated and control mangoes) were held in the laboratory at PNRI for S. frigidus development. Later, the fruits were cut open to remove the weevils. For test fruits with S. frigidus adults, fruits were cut open 2 days after irradiation or as soon as the fruits became partly ripened for ease of removing the weevils. For larvae, the fruits were cut open 16 days after irradiation; and for pupae 15 days after irradiation to allow the surviving immatures to develop into adult weevils. The surviving adult weevils were held in perforated plastic containers and provided with fresh green mango fruit squares for continued development. Irradiated and untreated weevils were separated by sex after 10 days.

Adult pairs of 10 males and females were confined in perforated plastic containers for mating. Mango fruit cubes were provided and replaced daily together with the tissue paper lining for oviposition until the time when no more oviposition occurred. Egg collections and mortality assessments were made daily.

The number of eggs laid per female and the percentage egg hatch were calculated. A similar procedure was done on the control weevils. The efficacy of treatments was determined for two end points: prevention of oviposition and prevention of F1 egg hatch.

	Regulated article information

	Type of regulated article and intended use

	
Mango fruits (Cultivar: Philippine “Carabao” internationally known as Philippine super mango) intended  for export.  Fruits and vegetables for human consumption and cut flowers as applicable (generic for host, as with all previous irradiation treatments in ISPM 28).

	Botanical name for plant or plant product (where applicable)

	Mangifera indica L. as a prime example 

	Conditions of the plant or plant product

	Plant products exported in commercial trade

	Experimental parameters

	Level of confidence of laboratory tests provided by the method of statistical analysis and the data supporting that calculation

	There was no oviposition (no egg laying) when 5,549 adults  were irradiated  with a target dose  of 150 Gy. The highest absorbed dose recorded in routine dosimetry was 164Gy; therefore 164 Gy should be the minimum dose required for commercial application. 

There was no F1 egg hatch when 1,480 adults were irradiated with a target dose of  100 Gy.  The highest absorbed dose was 108.3 Gy; therefore 109 Gy should be the minimum dose required for commercial application.

	Experimental facilities and equipment

	
Mango Pulp Weevil Laboratory for pest colony /Experimental site: Mango trees for rearing S. frigidus.  in Brooke’s Point, Palawan

Mango Pulp Weevil Holding Laboratory and Cobalt-60 Gamma Irradiation Facility at the Philippine Nuclear Research Institute

	Experimental design

	In the dose-response tests using larva and pupa, six treatment doses with three replications per treatment were used. Untreated lot served as the control There were one hundred mangoes per treatment dose. The estimated number of larvae and pupae per dose were 265 and 189, respectively. For adults there were, seven treatment doses with three replications.  One hundred mangoes were used in each treatment dose. 

In the large-scale validation tests on prevention of F1 egg hatch used 100 Gy, 50 boxes each containing 20 mangoes (1,000 mangoes in total) infested with adult weevils were irradiated, and 100 non-irradiated mangoes served as the control. The number of insects (adults) tested was 160 in the control and 1,480 irradiated. Page 4 of 7


In the large scale validation tests for prevention of oviposition the target dose was 150 Gy with three trials each consisting of 55 boxes (1,100 mangoes). One hundred mangoes served as check samples that were dissected  to check developmental stage of insect at time of irradiation  and another one hundred mangoes served as control (unirradiated).

Voucher specimens (adults) were deposited in the Museum of Natural History in the University of the Philippines, Los Baños, Laguna for future reference.

	Experimental conditions

	S. frigidus (irradiated and control) were held at a room temperature of 27.0 ± 0.9 oC and 81.2 ± 7.1% relative humidity (RH) and a photoperiod of 12:12 (L:D) h.

	Monitoring of critical parameters

	Radiation dose is the only critical parameter monitored and the specifics are given in the Dosimetry System section below.

	Methodology to measure the effectiveness of the treatment

	The measure of efficacy  used was primarily on the  prevention of reproduction (i.e. no oviposition or egg laying) when the most tolerant stage which is the adult stage was irradiated. Another measure of efficacy was prevention of F1 egg hatch.

	Determination of efficacy over a range of critical parameters, where appropriate

	Only low-oxygen storage is considered to potentially lower efficacy of phytosanitary irradiation. The effect of low-oxygen storage was not addressed in this study.

	Methodology to measure phytotoxicity, when appropriate

	The effect of radiation on many fresh commodities has been researched abundantly and hosts of S frigidus will tolerate the dose proposed.

	Dosimetry system, calibration and accuracy of measurements, 

	Fricke dosimeters were placed in boxes of mangoes to measure radiation dose during irradiation and procedures followed guidelines according to ASTM (American Society for Testing Materials 2004) Standards are traceable to the National Physical Laboratory of the United Kingdom. Dose mapping was performed on the mango boxes to determine the positions of the minimum and maximum doses, dose rate, and the DUR. During irradiation of test samples dosimeters were placed in the minimum and the maximum dose positions of the product load to monitor the dose received by the mangoes.

	
3.2.2	Efficacy data using operational conditions (historical data, may in some cases substitute for the requested information below)-- (Not Applicable)

	Pest information

	Identity of the pest to the appropriate level, life stage, and if a laboratory or field strain was used

	

	Conditions under which the pests are cultured, reared or grown

	

	Biological traits of the pest relevant to the treatment

	           

	Method of natural or artificial infestation

	

	Determination of most resistant species/life stage (in the regulated article where appropriate)

	

	Regulated article information

	Type of regulated article and intended use

	

	Botanical name for plant or plant product (where applicable)

	

	Conditions of the plant or plant product

	

	Experimental parametersPage 5 of 7


	Level of confidence of laboratory tests provided by the method of statistical analysis and the data supporting that calculation

	

	Experimental facilities and equipment

	

	Experimental design

	

	Experimental conditions


	

	Monitoring of critical parameters

	

	

	Methodology to measure the effectiveness of the treatment

	

	Determination of efficacy over a range of critical parameters, where appropriate

	

	Methodology to measure phytotoxicity, when appropriate

	

	Dosimetry system, calibration and accuracy of measurements

	            


	Factors that affect the efficacy of the treatment

	

	Special procedures that affect the success of the treatment, if applicable

	

	3.3	Feasibility and applicability (Information should be provided where appropriate on the following items) - 

	Procedure for carrying out the phytosanitary treatment 

	Treat via a commercial phytosanitary irradiation facility.

	Cost of typical treatment facility and operational running costs if appropriate 

	Phytosanitary irradiation is currently somewhat more expensive than alternatives if they exist. In some cases irradiation is the only alternative that some fresh commodities tolerate.

	Commercial relevance, including affordability

	Irradiation is now accepted as a phytosanitary treatment for fresh commodities such as fruits and vegetables. S. firigidus is an important quarantine pest of mango. Other phytosanitary treatments have been found ineffective for postharvest disinfestation of mango against S. frigidus. As such, the dose can be used/applied by countries with problem on S. frigidus.

	Extent to which other NPPOs have approved the treatment as a phytosanitary measure

	Other NPPOs have approved irradiation treatment as phytosanitary measure.   

	Availability of expertise needed to apply the phytosanitary treatment

	Expertise needed is available at commercial irradiation facilities. 

	Versatility of the phytosanitary treatment

	The most versatile of all phytosanitary treatments from the standpoint of commodity quality. Less versatile than others regarding accessibility of equipment.

	The degree to which the phytosanitary treatment complements other phytosanitary measures

	Irradiation is mostly a stand-alone treatment because issues with live insects (accepted with irradiation) might raise concerns when sub-efficacious radiation doses are combined with other phytosanitary measures.

	Summary of available information of potential undesirable side-effects

	Irradiation may cause some damage to some commodities but it is usually less than any alternative treatment. 

	Applicability of treatment with respect to specific regulated article/pest combinations

	It is highly applicable to hosts of S. frigidus.
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	Technical viability

	The technology is currently being used on a commercial scale in several countries.

	Phytotoxicity and other effects on the quality of regulated articles, when appropriate

	Irradiation can cause typical browning and other negative affects to fresh commodities but it is generally less damaging than all other alternatives across the board.

	Consideration of the risk of the target organism having or developing resistance to the treatment

	Current information shows little risk even when resistance has been intentionally bred for in laboratory.
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		Viale delle Terme di Caracalla, 					00153 Rome, Italy
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