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Submission form for phytosanitary treatments
(Reviewed by TPPT March 2016)

Name of Country/RPPO:_China___________________________________________________________
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 following box
(Text in brackets given for explanatory purposes)
	Name of treatment
	Sulfuryl fluoride fumigation treatment for Chlorophorus annularis on bamboo articles



	[bookmark: _GoBack]Submitted by: Office of Plant Protection, Ministry of Agriculture of P. R. China 

	☒ I agree to the public release of the submission and supporting documents.

	Contact:
Name: Mr. Yu Daojian
Position and organization: Deputy Director of Shenzhen Entry-Exit  Inspection and Quarantine Bureau
Mailing address: No. 1011 Fuqiang Road, Shenzhen, Guangdong, P.R. China 518045
Phone: +86 755 82117990                                   Fax:	+86 10 25588630
E-mail: yudj_2002@aliyun.com.cn	



[bookmark: _Toc340135142][bookmark: _Toc340155524][bookmark: _Toc340155614][bookmark: _Toc462060133][bookmark: _Toc462308608][bookmark: _Toc463019488][bookmark: _Toc463359120]Treatment description
	Active ingredient
	99.8 % sulfuryl fluoride (also known as Sulphuryl fluoride , sulphur dioxide difluoride, sulphuryl difluoride)

	Treatment type
	Fumigation

	Target pest
	Chlorophorus annularis Fairmaire (Coleoptera: Cerambycidae)

	Target regulated articles
	Bamboo articles, including Bambusa breviflora Munro, Bambusa chungii McClure, Bambusa spinosa Roxb. Phyllstachys pubescens Mazel ex H. de Lebaie etc.

	Treatment schedule
	umigation of bamboo poles not exceeding 8cm in diameter and 18% moisture content in accordance with a schedule that achieves the minimum concentration-time product (CT) within a single 24 hour period at the temperature and final residual concentration specified in the Table 1.
Table 1. Minimum concentration-time product (CT) within a single 24 hour period for bamboo pole fumigated with sulfuryl fluoride
	Temperature
         (℃)
	Dose
(g/m3)
	Minimum concentration (g/m3)
	  CT
(g-h/m3)

	
	
	0.5 h
	2 h
	4 h
	24 h
	

	15 .6-21.1
	96
	103
	93
	87
	63
	1826

	21 .1-26.7
	80
	85
	77
	73
	53
	1536

	26 .7 or above
	64
	68
	59
	53
	28
	1008


This treatment schedule is generally effective against all bamboo borer life stages of insect pests. It has been shown to achieve the following levels of mortality at the 95% confidence level for the bamboo borer life stages of the following insect pest:
    Chlorophorus annularis (all life stages) to not less than 99.8820%
   The measured temperature of the bamboo articles (including at the inner wall) or the ambient air (whichever is lower) is used to calculate the SF dose, and must be at least 15 °C throughout the duration of the treatment.

	Other relevant information
	Sulfuryll fluoride fumigation treatment can be used for Wood-borne life stages of insects, for example Anoplophora glabripennis (Motschulsky) (ISPM 28 Annex PT 22)

	References
	Yu D.J., Barak A.V., Jiao Y., Chen Z.N., Zhang G.M., Chen Z.L., Kang L., Yang W.D.. 2010.Sulfuryl fluoride as a quarantine treatment for Chlorophorus annularis (Coleoptera: Cerambycidae) in Chinese bamboo poles. Journal of Economic Entomology,103(2):277-283.
Barak, A., Messenger, M., Neese, P., Thoms, E. & Fraser, I. 2010. Sulfuryl fluoride treatment as a quarantine treatment for emerald ash borer (Coleoptera: Buprestidae) in ash logs. Journal of Economic Entomology, 103(3): 603–611. 
Barak A.V. Yang W. D., Yu D. J., Jiao Y., Kang L., Chen Z. L., Ling X. Y.,Zhang, G.P. 2009. Methyl Bromide as a quarantine treatment for Chlorophorus annularis (Coleoptera: Cerambycidae) in raw bamboo poles. Journal Economic of Entomology, 102(3):913-920.
Barak A., Wang Y., Zhan, G, Wu Y. Xu L., Huang Q. 2006.Sulfuryl Fluoride as a Quarantine Treatment for Anoplophora glabripennis (Coleoptera: Cerambycidae) in Regulated Wood Packing Material. Journal of Economic Entomology, 99(5):1628-1635.



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

	Species level, larva/pupa/adult, field strain.

	Conditions under which the pests are cultured, reared or grown

	The infestation bamboo is collected from construction sites and second-hand bamboo markets in December and January at Shenzhen, Guangdong province. The youth instar such as 2nd and 3rd instar larvae grow until 4th or 5th instar in cut bamboo (116mm) with room temperature or temporary cold storage (4 - 6 ℃).

	Biological traits of the pest relevant to the treatment

	The larvae hatch and bore deep into the bamboo, completing development within the immediate location on a stem.

	Method of natural or artificial infestation

	Natural Infestation at field site.

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

	For SF, the tolerant life stage of beetle is considered as Egg> mature larvae>adult>pupae (Soma et al. 1996). Eggs of bamboo borer are often small clusters along splits and at the bamboo stem nodes. It is being delicate and external. The life stage of eggs is about 7-10d. They are unlikely to survive any handling and are therefore are not considered high risk in commercial transportation. Larvae are the most probability found at the bamboo articles and it is determined as the most resistant life stage in commercial trade.

	Regulated article information

	Type of regulated article and intended use

	[bookmark: OLE_LINK8][bookmark: OLE_LINK9]Bamboo articles, use as bamboo pole, bamboo fence and bamboo utensil or decorative arts.

	Botanical name for plant or plant product (where applicable)

	Bamboo poles from Bambusa spinose and Phyllstachys pubescens are used in laboratory/controlled conditions.

	Conditions of the plant or plant product

	Fresh and dry raw bamboo products.

	Experimental parameters

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

	N/A

	Experimental facilities and equipment

	[bookmark: OLE_LINK20][bookmark: OLE_LINK21]Self-made fumigation chamber(0.56m× 0.6m×1.2m), Custom-made infrared analyzer(Spectros Instruments, Hopedale, MA), 2-liter air sampling syringe (Hamilton Co., Reno, NV), Digital manometer (Dwyer Instruments, Michigan City, IN), Type T thermocouple.

	Experimental design

	Initial fumigation trial with small chamber
Four doses of SF (64, 80, 96, and 112 g/m3) were selected for the initial fumigations of bamboo poles. There was one replicate for each dose and control. The survival of C. annularis was evaluated 8 d post fumigation by hand splitting individual bamboo stems and recovering all stages found. Larvae that had any sign of movement were considered alive, whereas nonmoving and flaccid larvae were judged as dead.  

	Experimental conditions

	Initial fumigations with 64, 80,96, and 112 g/m3 SF fumigant for the bamboo poles at ambient room temperatures
(23.0±0.42℃) for 24 h.

	Monitoring of critical parameters

	Temperature, Fumigant concentration, Time.

	Methodology to measure the effectiveness of the treatment

	Fumigant concentrations and temperature in the test chambers are monitored and recorded at intervals of 5 min and 0.5, 1, 2, 4, 8, and 24 h after gas introduction, by using an infrared SF monitor .The concentration × time (CxT) product in g-h/m3.

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

	Mortality at the 95% confidence level for all the bamboo borer life stages.

	Methodology to measure phytotoxicity, when appropriate

	N/A

	Dosimetry system, calibration and accuracy of measurements, 

	The infrared analyzer is calibrated by manufacturer.

	
3.2.2	Efficacy data using operational conditions (historical data, may in some cases substitute for the requested information below)

	Pest information

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

	Larvae, pupae and adult from the field strain are used. There is no egg inside the bamboo poles as the bamboo stored for more than one week before treatment trials.

	Conditions under which the pests are cultured, reared or grown

	The pests grow naturally in the raw bamboo materials at field condition.

	Biological traits of the pest relevant to the treatment

	C.annularis may have one or two generations yearly in the natural environment in China. It is hard to rear laboratory colonies. The larvae, pupae and adults can be found in winter at field of southern China.

	Method of natural or artificial infestation

	All bamboo are infested by adults in natural way at the outside field.

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

	The 5th instar larva (mature larvae) is determined as the most resistant life stage in commercial bamboo articles.

	Regulated article information

	Type of regulated article and intended use

	[bookmark: OLE_LINK18][bookmark: OLE_LINK19]The regulated article is bamboo poles and articles from bamboo materials. They are used to make fence, decorative arts and utensil.

	Botanical name for plant or plant product (where applicable)

	Bambusa breviflora Munro, Bambusa chungii McClure, Bambusa spinosa Roxb. Phyllstachys pubescens Mazel ex H. de Lebaie etc.

	Conditions of the plant or plant product

	Fresh and dry bamboos are raw packing in bundles.

	Experimental parameters

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

	95% and 99% upper binomial confidence interval (CI) was provided by STATISTIX 9 (Analytical Software 2008) and online (Sauro 2005) in statistical analysis.

	Experimental facilities and equipment

	Refrigerated cargo container inner size is 5.898m×2.352m×2.385m with capable of holding set point±0.1℃, Commercial 6.1 marine cargo container, Infrared SF monitor (Spectros Instruments, Hopewell, MA) ,type T thermocouple, electric fan .

	Experimental design

	1.Sulfuryl Fluoride quarantine fumigation. Three schedules (15.9℃96 g/m3, 21.5℃80 g/m3 and 26.7℃64 g/m3) and four replications at each temperature and dose, with the control replicate held under similar conditions were designed for SF quarantine fumigation. 
2.Commercial container tests with Sulfuryl Fluoride. Three fumigation tests were conducted in a new 6.1m (33.2m3) marine cargo container filled with fresh and naturally dried bamboo poles (80% loading factor) .

	Experimental conditions

	1. Sulfuryl Fluoride quarantine fumigation with three schedules 15.9℃96 g/m3, 21.5℃80 g/m3 and 26.7℃64 g/m3 .
2.Commercial container tests with Sulfuryl Fluoride fumigation at ambient temperature (22-27℃) at doses of 64, 80 96, and 112 g/m3. The fumigation tests are conducted in a new cargo container filled with fresh and naturally dried bamboo poles (80% loading factor). Fumigations are conducted at doses of 64, 80 96, and 112 g/m3.SF concentrations are monitored with three polyethylene sample lines after 5 min and at 0.5, 1, 2,4, 8, and 24 h after introduction. Sample lines are placed to sample high-front headspace, the middle of the load, and just above the door near doors.

	Monitoring of critical parameters

	Temperature and SF concentrations in the test chambers are monitored and recorded at intervals of 5 min and 0.5, 1, 2, 4, 8, and 24 h after gas introduction.

	Methodology to measure the effectiveness of the treatment

	All bamboo is carefully split by hand, and all larvae are taken to a laboratory to confirm for mortality.

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

	Recommended SF doses of 96, 80, and 64 g/m3 are 15.6, 21.1, and 26.7℃ or above, respectively.

	Methodology to measure phytotoxicity, when appropriate

	N/A

	Dosimetry system, calibration and accuracy of measurements

	The refrigerated cargo container (±0.1℃) and infrared analyzer (0.1 g/m3 ) is calibrated by manufacturer.

	Factors that affect the efficacy of the treatment

	Temperature, dosage, time, loading factor, packaging, packing method, stacking are the main factors.

	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

	1. Regulated bamboo article including three sample lines prepared in fumigation chamber. 2. Calculate the SF dosage according the temperature and the volume of chamber. 3. Fumigation including fumigant introduce, SF concentrations monitor at 0.5, 2, 4 and 24 hours. 3. Fumigation efficacy estimated.

	Cost of typical treatment facility and operational running costs if appropriate

	

	Commercial relevance, including affordability

	SF fumigation can be affordability in commercial company.

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

	Sulfuryl fluoride fumigation has been approved by IPPC，USA，Australia, New Zealand ,China and the other countries for commercial agriculture and forest articles.

	Availability of expertise needed to apply the phytosanitary treatment

	Fumigation operator need fumigant and operating technique.

	Versatility of the phytosanitary treatment

	The phytosanitary treatment can be used for other plant articles (i.e. wood, timber, log  etc.)

	The degree to which the phytosanitary treatment complements other phytosanitary measures

	SPM 15, ISPM 28 Annex 22, ISPM Annex 23.

	Summary of available information of potential undesirable side-effects

	

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

	Bamboo article with wood package material / all the bamboo borer (i.e. Dinoderus spp.)

	Technical viability

	Sulfuryl fluoride is confirmed as effective alternative MeBr fumigant and is recommended to use for wood for international movement.

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

	Sulfuryl fluoride may be harmful for those articles used as food and feed. It will be phytotoxicity for green plants, fruits and tuber. The fumigation result shows that bamboo articles do not absorb the fumigant.

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