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Submission form for phytosanitary treatments
(Reviewed by TPPT March 2016)
Name of Country : Belgium
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. 
Copies of all relevant supporting information and publications should be supplied with the treatment submission, preferably in PDF format, for ease of subsequent distribution.
Submitters are encouraged to make all supporting documentation available publicly. If you allow the public release of your submission and supporting documents, please check the relevant box below.
	Name of treatment
	Heat treatment of wood chips



	Submitted by: 
NPPO Federal Public Service of Public Health, Food Chain Safety and Environment 
DG Animals, Plants and Food 
Sanitary Policy regarding Animals and Plants 
Division Plant protection


	[bookmark: Check1]|X| I agree to the public release of the submission and supporting documents.

	Contact: 
Prof. Jacques Hébert
Gembloux Agro-Bio Tech, University of Liège
Passage des Déportés, 2; 5030 Gembloux (Belgium)
Phone:  +32 – 81 – 62 22 95   Fax: +32 – 81 – 62 23 01   
E-mail: jhebert@ulg.ac.be
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	Active ingredient
	High temperature forced air (HTFA) 

	Treatment type
	Heat treatment

	Target pest
	All pests potentially hosted in wood chips, which means the same species as those found in Wood Packaging Material (i.e. wood boring insects, nematodes, fungi, ...).

	Target regulated articles
	Wood chips

	Treatment schedule
	During 10 minutes, wood chips are heated with dry hot air (95°C and hygrometry≈25%). Within this period, the chips’ core temperature increases up to 60°C and exceeds this value (always reaching 80°C or more). Afterwards, chips are maintained during 30 minutes in a humid hot air stream (air temperature exceeding 60°C, hygrometry≈80%), maintaining the chips’ core temperature above 60°C during this second phase of the process. 

	Other relevant information
	The results we present in the enclosed reports do not rely on assumptions or extrapolations; the 100% efficacy we report is only based on tests and facts. 
Moreover, the time/temperature schedule of the process leads to more severe conditions than those reached thanks to the conventional heat treatment (HT) described in ISPM15 (core temperature reached are much higher). Efficiency of the proposed treatment can thus only be higher than that of HT described in ISPM15 (i.e. 56°C during 30 minutes).

	References
	All the experiments performed (theoretical experiments in the Lab and “semi-industrial-scale experiments”) are described in the enclosed reports:
1. “Test report: Study on heat treatment of wood chips against harmful organisms”. Theoretical considerations and small scale Lab experiments demonstrating that the time/temperature schedule proposed for the treatment enables to meet conditions considered as lethal in other contexts (heat treatment in ISPM15).
2. “Validation of the Dryer One process for heat treatment against harmful organisms applied to wood chips intended for export”. Description of the experiments performed with a prototype oven to eradicate Hylotrupes bajulus larvae inserted in Pine wood specimens.
3. “Test Report: Use of the Dryer One process for the heat treatment of harmful organisms in wood chips. Norm ISPM15 – 2000/29/CE”. Synthesis of both previous reports.
See also papers published by the authors of this submission and dealing with different phytosanitary treatment of wood : 
1. Henin et al., 2008. Strategy to control the effectiveness of microwave treatment of wood in the framework of the implementation of ISPM 15. Forest Products J., 58(12): 75-81.
2. Henin et al., 2014. Phytosanitary treatment of European pallets by microwave: developing a program to ensure compliance with ISPM15 and monitoring its efficacy on the house longhorn beetle (Hylotrupes bajulus L.). European J. Wood & Wood Products, 72(5): 623-633.
3. de Streel et al. 2016. Modelling the mortality of Hylotrupes bajulus (L.) larvae exposed to anoxic treatment for disinfestation of wooden art objects. Wood Science & Technology, 50(5): 1015-1035.
Also consider EPPO (2015). EPPO Technical Document No. 1071, EPPO Study on wood commodities other than round wood, sawn wood and manufactured items. EPPO Paris. https://www.eppo.int/PUBLICATIONS/TD-1071_EPPO_Study_on_wood_commodities.pdf 



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. 
The following form refers to the relevant sections of ISPM 28 and are numbered accordingly.
	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

	

	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 parameters

	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, 

	

	
3.2.2	Efficacy data using operational conditions (historical data, may in some cases substitute for the requested information below). ALL THE INFORMATION REQUESTED IN 3.2.2 SECTION IS COMPREHENSIVELY DESCRIBED IN THE REPORTS ENCLOSED TO THIS SUBMISSION, AS WELL AS IN THE 3 OTHER PUBLICATIONS REFERED TO IN THE REFERENCES SECTION. PLEASE REFER TO THESE DOCUMENTS WHEN SUGGESTED.

	Pest information

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

	Hylotrupes bajulus larvae (Coleoptera, Cerambycidae) reared in the Lab.

	Conditions under which the pests are cultured, reared or grown

	The Laboratory of Wood Technology (Public Service of Wallonia) rears H. bajulus since 20 years. This rearing was used in numerous researches, notably in experiments on the microwave treatment of WPM (Henin et al. 2008 & 2014) and on the anoxic treatment of wooden art objects (de Streel et al. 2016) – see References on page 2. 

	Biological traits of the pest relevant to the treatment

	H. bajulus is a reference species for wood preservative treatments (e.g. EN 14128). Its larvae also display high tolerance to heat, making them suitable for the testing of heat treatment efficacy.

	Method of natural or artificial infestation

	Test specimens consist in 15 x 25 x 50 mm³ Scots pine sapwood parallelepipeds artificially infested with H. bajulus larvae. A hole was drilled into the wood, one larva was inserted (distinguishing different weight classes of larvae, since heat-tolerance depends on larval weight) and the hole was afterwards tapered with a cotton plug. All the insects selected for the experiments were perfectly fit, as required in the standards regulating efficacy testing of phytosanitary treatment. Such artificial infestations enable perfect control of the experimental design and of the biological material.  

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

	Larvae were shown to be the most heat-tolerant life stage of H. bajulus (Henin et al. 2014).

	Regulated article information

	Type of regulated article and intended use

	Wood chips for any purposes : energy production, paper pulp, animal bedding, etc.

	Botanical name for plant or plant product (where applicable)

	The tests with infested wood were performed on Pinus sylvestris, but treatment efficacy should not be significantly influenced by wood species.

	Conditions of the plant or plant product

	Dry or green wood chips 

	Experimental parameters 

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

	See enclosed reports

	Experimental facilities and equipment

	All the equipment and facilities are described in the enclosed reports (prototype oven, temperature measurement equipment, ...). The thermal camera is also comprehensively described in Henin et al. 2014. Please refer to these documents.

	Experimental design

	3 series of 20 larvae were introduced in green wood test specimens (mc around 100%) initially at ambient temperature (20°C); 
3 series of 20 larvae were introduced in dry wood test specimens (mc around 30%) initially at ambient temperature (20°C); 
2 series of 20 larvae were introduced in green wood test specimens (mc around 100%) at an initial temperature lower than 5°C.
The test specimens were poured into a prototype oven where they undergone the proposed treatment (i.e. 10 minutes heating with 95°C dry air and 30 minutes maintaining temperature >60°C). 
For each series, control larvae were kept under the temperature and moisture content conditions of the test specimens without passing through the oven.  Their state was inspected at the same time as that of the larvae having undergone the heat treatment.

	Experimental conditions

	See enclosed reports

	Monitoring of critical parameters

	Air and wood temperature within the oven were monitored with several internal probes. After the treatment, the temperature of test specimens and chips was measured with an infrared camera already used in previous experiments (see Henin et al., 2014).

	Methodology to measure the effectiveness of the treatment

	8 series of 20 insects were submitted to the proposed treatment. None of these 160 individuals survived the treatment, whilst all control individuals (larvae inserted into wood but not treated in the oven) survived. State of the treated larvae was checked by delicately stimulating the individuals with a small brush.

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

	The efficacy of the treatment was assessed on very humid wood (mc>100%), whose temperature increases more slowly than dry wood. No problem was met in these conditions, and the target temperature was reached easily. Experiments were also performed on cooled wood (initial temperature around 5°C or lower), but treatment efficacy was not affected and insect mortality still reached 100%.

	Methodology to measure phytotoxicity, when appropriate

	Not relevant

	Dosimetry system, calibration and accuracy of measurements

	See enclosed reports

	Factors that affect the efficacy of the treatment

	Our experiments evidenced that neither wood moisture content nor initial temperature affect pest mortality. Although some organisms display higher heat tolerance than H. bajulus (like the Pine Wood Nematode for instance), the conditions created by the process are more severe (higher temperature reached during longer period) than those created by the heat treatment described in ISPM15 (56°C during 30minutes): treatment efficacy thus cannot be lower than ISPM15-heat treatment applied worldwide as a successful phytosanitary treatment of wood packaging material.   

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

	Not relevant since efficacy (i.e. pest mortality) is equal or higher than that of ISPM15 heat treatment. 

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

	Procedure for carrying out the phytosanitary treatment

	The treatment can be divided into 2 phases: 
1. During 10 minutes, wood chips are heated with dry hot air (95°C and hygrometry≈25%). During this phase, chips form a 10cm-thick layer located on the superior plate of an oven. Within this period, the chips’ core temperature increases up to 60°C and exceeds this value (always reaching 80°C or more).
2. In a 2nd phase, the chips fall on the lower plate of the oven, forming a 30cm-thick layer. During 30 minutes, chips are maintained in a humid hot air stream (air temperature exceeding 60°C, hygrometry≈80%), keeping the chips’ core temperature above 60°C.

	Cost of typical treatment facility and operational running costs if appropriate

	Running costs depend on energy cost, which may vary substantially between countries.

	Commercial relevance, including affordability

	The prototype oven used for the phytosanitary treatment experiments described here is an adaptation of an existing dryer of plant material (sawdust, seeds, ...). Commercial relevance of the material should thus be guaranteed.

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

	The reports mentioned in the References were sent to APHIS who commented (Ronald Mack) : “From a technical standpoint, you’ve been quite thorough in your approach. I’m seeking council from a USDA quality assurance group that conducts certifications so that we can give you best advice for moving forward”. Reports were also submitted to EPPO (pending answer/comments).

	Availability of expertise needed to apply the phytosanitary treatment

	Very low expertise needed to put such an oven working.

	Versatility of the phytosanitary treatment

	Maximum (all pests can be eradicated with heat). 

	The degree to which the phytosanitary treatment complements other phytosanitary measures

	As highlighted in EPPO (2015), no phytosanitary measure is available for chips, despite the risk they represent. The treatment proposed here could put an end to this situation.

	Summary of available information of potential undesirable side-effects

	No undesirable side-effect.

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

	No restriction of applicability.

	Technical viability

	High technical viability

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

	No phytotoxicity nor impact on commodity quality.

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

	No resistance possible to the treatment. Even if very highly heat-tolerant species are discovered (which would make necessary ISPM15 heat treatment revision), treatment duration just needs to be increased.
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Send submissions to:
E-mail: ippc@fao.org		Mail: IPPC Secretariat (AGPP)
(preferred)		Food and Agriculture Organization of the UN
		Viale delle Terme di Caracalla, 					00153 Rome, Italy
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