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Submission form for phytosanitary treatments
(Reviewed by TPPT March 2016)
Name of Country/RPPO:__The People’s Republic of 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) athttps://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.
(Text in brackets given for explanatory purposes)
	Name of treatment
	Irradiation treatment for Pseudococcus jackbeardsleyi




	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: (Contact information of an individual able to clarify issues relating to this submission, including sources of efficacy data)
Name: Zhan Guoping	
Position and organization: Research Professor, Chinese Academy of Inspection and Quarantine	
Mailing address: No.A11, Shuangqiao Zhonglu, Chaoyang District, Beijing, 100121, Beijing, China.	
	
Phone: +86 13611192153; +86 10 8539 3944		Fax: +86 10 8539 3944	
E-mail: zhgp136@126.com; zhangp@caiq.org.cn	



[bookmark: _Toc340135142][bookmark: _Toc340155524][bookmark: _Toc340155614][bookmark: _Toc462060133][bookmark: _Toc462308608][bookmark: _Toc463019488][bookmark: _Toc463359120]Treatment description
	Active ingredient
	N/A

	Treatment type
	Irradiation

	Target pest
	Pseudococcus jackbeardsleyi  Gimpel & Miller (Hemiptera: Pseudococcidae)

	Target regulated articles
	All fruit and vegetables that are hosts of Pseudococcus jackbeardsleyi.

	Treatment schedule
	Minimum absorbed dose of 166 Gy to prevent F1 development past 2nd instar nymphs in eggs through adult of Pseudococcus jackbeardsleyi.
There is 95% confidence that the treatment according to this schedule prevents F1 development past 2nd instar nymphs in eggs of not less than 99.9982% of adults of Pseudococcus jackbeardsleyi.
Treatment should be applied in accordance with the requirements of ISPM 18.
This irradiation treatment should not be applied to fruits and vegetables stored in modified atmospheres.


	Other relevant information
	[bookmark: OLE_LINK7][bookmark: OLE_LINK8][bookmark: OLE_LINK9]Since irradiation may not result in outright mortality, inspectors may encounter live but non-viable Pseudococcus jackbeardsleyi (nymphs and/or adults) during the inspection process. This does not imply a failure of the treatment.
The efficacy of irradiation as a treatment for this pest in Cucurbita maxima Duchesne was determined by the treatment on the research work undertaken by Shao et al. (2013), Hendrik et al. (2016) and Zhan et al. (2016). 


	References
	Shao Ying, Ren Lili, Liu Yongjie, Wang Yuejin, Jiao Yi, Wang Qiaolin, Zhan Guoping*. 2013. The primary results of the impact on the development and reproduction of Jack Beardsley Mealybug irradiated with Colbot-60 gamma rays. Plant Quarantine, 27(6): 51-55. (in Chinese with English abstracts)
Zhan Guoping, Shao Ying, Yu Qing, Xu Lang, Liu Bo, Wang Yuejin, Wang Qiaoling. 2016. Phytosanitary irradiation of Jack Beardsley mealybug (Hemiptera: Pseudococcidae) females on rambutan (Sapindales: Sapindaceae) fruits. Florida Entomologist, 99 (Special issue2): 114-120.
Hendrik Hofmeyr, Thi The Doan, Murni Indarwatmi, Ranjana Seth, Guoping Zhan. 2016. Development of a generic radiation dose for the postharvest phytosanitary treatment of mealybug species (Hemiptera: Pseudococcidae). Florida Entomologist 99 (Special issue2): 191-196.



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. 
[bookmark: _GoBack]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, nymphs (1st, 2nd, and 3rd instars) /adult, artificial strain.


	Conditions under which the pests are cultured, reared or grown

	[bookmark: OLE_LINK3]The P. jackbeardsleyi mealybugs were originally intercepted from rambutan fruits imported from Thailand at the Shenzhen entry-exit port in 2012, and were reared in laboratory with sprouting potatoes (Solanum tuberosum L.; Solanales: Solanaceae) at 24±2 °C, 50–70% RH with a photoperiod of 14:10h L:D. There were 5 development stages including eggs, nymphs (1st, 2nd and 3rd instars) and adults. The life span is 34.8±1.3 d under laboratory conditions. 

	Biological traits of the pest relevant to the treatment

	The Jack Beardsley mealybug, Pseudococcus jackbeardsleyi (Gimpel & Miller) (Hemiptera: Pseudococcidae), is reported on a diverse array of fruits, vegetables, and ornamentals from 88 genera in 38 plant families (CABI 2001). Some major hosts include custard apple (Annona spp.), tomato (Lycopersicon spp.), banana (Musa spp.), rambutan (Nephelium lappaceum), durian (Duriozi bethinusMurr), pineapple (Ananas comosus (L.) Merr.) and rose mallows (Hibiscus spp.).The Jack Beardsley mealybug is widespread throughout the Americas, parts of Oceania and Asia including Taiwan, India, Indonesia, Malaysia, Philippines, Thailand, Singapore, Sri Lanka and Vietnam and Cote d’Ivoire in West Africa. The mealybugs are usually found in protected areas of the host such as under the leaves, in the axils of leaves and in cracks and crevices on the trunk. They may also occur on developing fruit branches and fruits resulting in a decrease of fruit quality. Although P. jackbeardsleyi has never been reported as a serious pest, of the number of hosts of economic importance that it can infest as well as its ability to expand its geographic range make it an ideal candidate as a pest of the future. It can be injurious in the absence of suitable natural enemies. The mealybugs were often intercepted on rambutan, durian, pineapples and other fruits in entry-exit ports in China. Consequently it is considered as a pest of quarantine importance and should be subjected to a phytosanitary treatment when imported.
Irradiation is the best tolerated treatment among those used as phytosanitary measures for fresh commodities. Most horticultural crops harvested at commercial maturity can tolerate the minimum doses required against arthropod pests. Though relatively new, the commercial use of phytosanitary irradiation (PI) is rapidly growing worldwide. A minimum dose of 400 Gy is often used for insect pests other than fruit flies. For mealybugs, the objective of PI is usually to inhibit reproduction but not to cause acute larval mortality. 


	Method of natural or artificial infestation

	[bookmark: OLE_LINK1][bookmark: OLE_LINK6]Artificial infestation. The adult of P. jackbeardsleyi mealybugs were transferred to new sprouting potatoes (Solanum tuberosum L.; Solanales: Solanaceae) at 24±2°C, 50–70% RH with a photoperiod of 14:10h (L:D) for a period of 5 days for laying eggs, and  the F1 generation developed for 14, 21, 28, and 35 days to 1st , 2nd , 3rd, and adults, respectively. To prepare the late females used in the confirmatory tests, gravid females were placed onto potatoes or pumpkins for a period of 5 d for laying eggs, and the F1 generation developed for another 30 d under laboratory conditions.


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

	The late females are defined as the most resistant stage developed on potato tubers through the dose-response tests. In the primary tests, all the instar nymphs, newly developed females and late females (>5 days lifespan) were irradiated with cobalt-60 gamma rays at the dose of 50~200Gy. In the dose of 75, 100, 125Gy, we compared the effect of irradiation on the development and reproduction of all instars, the results showed that the pattern of radiotolerance was 1st instar < 2nd instar < 3rd instar < newly developed female < late female, and the minimum doses for 100% preventing the hatching of F1 eggs were 75, 75, 100, 100, and >125Gy, respectively. The results from the dissection of female had showed that there was 81.7% of the eggs had already laid out of the body of late female before radiation, the highest dose used in the treatment of 200Gy lead less than 100% preventing the hatch of F1 eggs, but 125Gy may lead to 100% mortality of its 1st instars (Shao et al. 2013; Hendrik et al. 2016;). To conduct confirmatory tests, the Probit analysis through PoloPlus (LeOra Software) was used to predict the minimum dose for providing quarantine security (99.99% or 99.9968% mortality of F1 2nd instar nymphs developed from late female), and the estimated ED99.9968 for the most radiotolerant stage (late female) is 133.7Gy with the 95% confidence level of 117.2~168.0Gy (Table 1). 
Table 1. Estimates made by 4 methods of analysis of the minimum absorbed dose required to prevent the emergence of F1 2nd stage nymphs from irradiated late females of Pseudococcus jackbeardsleyi.
	Analysis model
	Slope±SE a
	Intercept±SE a
	ED99.9968 (Gy)
(95%CI)
	Dose for 100% mortality (Gy)
	Heterogeneity

	Probit, normal
	12.11±0.72
	–22.71±1.36
	160.9
(135.9, 216.2)
	-
	2.18

	Probit, dose non-transformed
	0.70±0.004
	–5.37±0.29
	133.7 Gy
(117.2, 168.0)
	-
	7.50

	Logit, dose non-transformed
	0.13±0.008
	–9.7±0.63
	156.8
(124.5, 292.7)
	-
	8.62

	Linear regression
	0.77±0.09
	–11.21±7.48
	-
	133.7
	0.8415 (R2)


aMean ± SE, CI means confidence interval, Heterogeneity means Chi-square divided by degrees of freedom.

	[bookmark: OLE_LINK4][bookmark: OLE_LINK5]Regulated article information

	Type of regulated article and intended use

	Postharvest potato tubers and pumpkin fruits (used for rearing the nymphs and adults of P. jackbeardsleyi in test) for human consumption.


	Botanical name for plant or plant product (where applicable)

	Pumpkin: Cucurbita sp. L.; Potato: Solanum tuberosum L.


	Conditions of the plant or plant product

	The potatoes tubers and pumpkin fruits were harvest and kept in commercial cold storage.


	Experimental parameters

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

	Large-scale confirmatory tests were conducted to validate the estimated dose to prevent 99.9968% of F1 2nd instar nymph emergence from late females—the most resistant instars in harvested fruits of P. jackbeardsleyi—where a dose of 150 Gy was selected as target dose based on the estimation by probit analysis (Table 1). The actual absorbed doses measured by Fricke dosimeter ranged from 133 to 164 Gy for potato reared females, and 131 to 166 Gy for pumpkin reared females (Table 2). The DUR was 1.23 in the first, 1.25 in the second, and 1.19 in the third confirmatory tests (Table 2). No F1 2nd instar nymph emerged from an estimated 118,520 late females reared on potato, or 49,290 late females reared on pumpkin, whereas, the mortality of 2nd instar nymphs that developed from neonates in the control was at most 2% (Table 2). The mortality proportion calculated by formula 1− Pu = (1− C)1/n is 99.9982% at the 95% confidence level when counting all the irradiated females in the confirmatory tests (Table 2). The maximum absorbed dose used in the confirmatory tests should be the minimum dose required for the approved treatment (Heather 2002, IPPC 2003, Hallman et al. 2010). Consequently, a dose of 166 Gy is suggested as the minimum dose for irradiation as a phytosanitary treatment against P. jackbeardsleyi on any commodity.
Table 2. Results of large-scale confirmatory tests on prevention of F1 progeny by irradiating late Pseudococcus jackbeardsleyi females reared either on potato or on pumpkin.
	[bookmark: _Hlk374953231]Date of radiation
	Dose monitored
	no. fruits
	no. late females
	Developed to F1 generation

	
	Max.
	Min.
	
	
	no. 1st neonates
	no. 2nd nymphs

	Mar. 2013
	164.1
	133.5
	212 potatoes
	118,520
	189,600
	0

	(control)
	0
	0
	6 potatoes
	3500
	192,600
	188,860

	Jan. 2014
	164.6
	131.3
	120 pumpkins
	22,340
	23,600
	0

	(control)
	0
	0
	8 pumpkins
	1620
	122,500
	122,300

	Apr. 2014
	166.0
	140.0
	134 pumpkins
	26950
	31,200
	0

	(control)
	0
	0
	8 pumpkins
	1560
	132,800
	130,200




	Experimental facilities and equipment

	All the irradiation treatments were conducted on a Colbalt-60 source of gamma radiation at the National Institute of Metrology Research Irradiator, Beijing, China. The cobalt-60 gamma irradiator was reloaded in April 2012 with source activity approximately 1.5×1015 Bq.


	Experimental design

	Gamma radiation dose-response tests were conducted with various instar nymphs and females, followed by large-scale confirmatory tests on the most tolerant stage in fruit, the late third instar.
Dose-response tests. The dose-response tests with all the instar nymphs, newly developed females and late females (>5 days lifespan) were irradiated with cobalt-60 gamma rays at the dose of 50~200Gy, to determine the most resistant stages on fruits, and the minimum dose for 99.9968% prevention of F1 2nd instar nymphs emergence at 95% confidence level was estimated by probit analysis and validated in the confirmatory tests.
Gamma Irradiation of Late Females. Late females of P. jackbeardsleyi reared on potato or pumpkin in plastic box (approximately 1.6 L, 2 tubers or fruits per box) were exposed to gamma radiation. The boxes were placed 100 cm from the source. For a more uniform dose distribution, the boxes were rotated 180o at mid-exposure. Every fifth box contained 2 Fricke dosimeters used to measure dose variations.
Rearing of Mealybug after Irradiation. The irradiated potatoes and pumpkins were transferred to new plastic boxes (20×30×18 cm) and kept in a rearing room. Potatoes or pumpkins were restocked as necessary for optimum development of the mealybugs to F1 2nd instar nymphs. To avoid cross contamination, untreated controls were reared in a separate rearing room. The number of female adults, F1 1st and 2nd instar nymphs that developed were checked for each dose and the control.
Data Analysis. To determine the target dose for conducting confirmatory tests on P. jackbeardsleyi late females, the dose-mortality data on percentage mortality to F1 2nd instar nymphs from 1st instars reported by Shao et al. (2013) were newly analyzed with the normal probit model (dose transformed) and logit model (dose non-transformed) by using PoloPlus (LeOra Software). The mortality data were also arcsine transformed to improve normality and subjected to linear regression after ANCOVA by using the Tukey model. For the large-scale confirmatory tests, the mortality proportion (1− Pu) associated with treating a number of P. jackbeardsleyi late females with zero survivors is given by the equation ,
1− Pu = (1− C)1/n 
Where Pu is the acceptable level of survivorship (as a proportion) and n is the number of test insects (Couey & Chew 1986). 

	Experimental conditions

	All the stages of P. jackbeardsleyi (treated and untreated) were reared 24±2 °C, 50–70% RH with a photoperiod of 14:10h (L:D) in the Laboratory of Quarantine Treatment and Equipment, Chinese Academy of Inspection and Quarantine, Beijing, China. All the stages were irradiated with gamma rays at room temperature in the National Institute of Metrology Research Irradiator, Beijing, China. Then reared and checked in the laboratory.


	Monitoring of critical parameters

	Absorbed dose, Dose rate, Temperature, Relative humidity and Photoperiod. 


	Methodology to measure the effectiveness of the treatment

	Prevention the emergence of F1 2nd instars nymphs of P. jackbeardsleyi.


	[bookmark: OLE_LINK2]Determination of efficacy over a range of critical parameters, where appropriate

	The minimum absorbed dose is the only critical parameter.


	Methodology to measure phytotoxicity, when appropriate

	N/A


	Dosimetry system, calibration and accuracy of measurements,

	Reference standard and routine dosimetry were done with the Fricke system (ASTM E1026-13, 2002). This dosimetry system was calibrated in accordance with the international standard ISO/ASTM 51261 (2002) and ASTM E1026-13 (2002), and the uncertainty of the measured value was calculated according to ISO/ASTM 51707 (2002).

	
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 is 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

	

	Factors that affect the efficacy of the treatment

	  

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

	

	[bookmark: _Toc340135143][bookmark: _Toc340155525][bookmark: _Toc340155615][bookmark: _Toc462060134][bookmark: _Toc462308609][bookmark: _Toc463019489][bookmark: _Toc463359121]3.3	Feasibility and applicability (Information should be provided where appropriate on the following items)

	Procedure for carrying out the phytosanitary treatment

	Technical schedules (minimum absorbed dose) establishment – Regulations making – Facility (available /construction) certification and approval – Commercial operation.


	Cost of typical treatment facility and operational running costs if appropriate

	N/A


	Commercial relevance, including affordability

	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.


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

	Phytosanitary Irradiation treatment has been approved by USA, Mexico, Australia, New Zealand, Thailand, India, Indonesia, Malaysia, Philippines, Vietnam, et al.

	Availability of expertise needed to apply the phytosanitary treatment

	Phytosanitary irradiation treatment operator and supervisor need techniques on irradiation, plant quarantine. Expertise that is generally available at commercial food irradiation facilities and NPPO.

	Versatility of the phytosanitary treatment

	Phytosanitary irradiation treatment can apply to a wide range of countries, pests and commodities.

	The degree to which the phytosanitary treatment complements other phytosanitary measures

	Phytosanitary irradiation treatment is a potential measure to be used as part of systems approach for one pest or to complement treatments for other pests.

	Summary of available information of potential undesirable side-effects

	Phytosanitary irradiation treatment does not impact on the environment, on non-target organisms, human and animal health. 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 (i.e. rambutan, durian, pineapple) of P. jackbeardsleyi.


	Technical viability

	Phytosanitary irradiation treatment is confirmed as effective alternative to Methyl Bromide fumigation and it is recommended to use for fruits and vegetable for international movement.


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

	When irradiation is applied on a commercial scale the maximum dose absorbed by a load can be 1.5 or 2 times the minimum dose applied. If 166 Gy is the required minimum dose, parts of the load will receive up to 350 Gy. Almost all hosts of the pest would tolerate this treatment applied on a commercial scale. 


	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.




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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