	[image: image1.jpg]RN
NINWN=~F .7

~NN




	International Plant Protection Convention
2009-003: Draft ISPM - International movement of seeds
	2009-003
Agenda Item:


	2009-003
	2009-003: Draft ISPM - International movement of seeds


	2009-003: Draft ISPM - International movement of seeds
	2009-003



	[1] 
	Draft ISPM: International movement of seeds (2009-003) 

	[2] 
	Status box 
This is not an official part of the standard and it will be modified by the IPPC Secretariat after adoption. 
Date of this document 
2014-05-21 
Document category 
Draft ISPM (priority 1) 
Current document stage 
To member consultation 
Major stages 
2009-11 SC introduced topic International movement of seed (2009-003) 
2010-03 CPM-5 added topic 

2010-12 SC approved draft specification for member consultation via e-decision 

2011-02 Draft specification sent to member consultation 

2011-05 SC revised and approved specification 54 

2013-07 Expert Working Group (EWG) met and drafted ISPM 

2014-05 SC approved draft ISPM for member consultation 

2014-07 member consultation 
Steward history 
2008-11 SC: Mr Arundel SAKALA (ZM, Lead Steward) 
2010-04 SC: Mr David PORRITT (AU, Lead Steward) 

2011-05 SC: Mr Marcel BAKAK (CM, Assistant Steward) 

2012-04 SC: Ms Soledad CASTRO-DOROCHESSI (CL, Lead Steward) 

2012-04 SC: Mr David PORRITT (AU, Assistant Steward) 

2012-11 SC: Ms Julie ALIAGA (US, Assistant Steward) 

2012-11 SC: Mr Motoi SAKAMURA (JP, Assistant Steward) 

2013-11 SC: Ms Julie ALIAGA (US, Lead Steward) 

2013-11 SC: Ms Soledad CASTRO-DOROCHESSI (CL, Assistant Steward) 
Notes 
2011-11 SC added new tasks regarding implementation issues 
2011-12 Applied consistency changes in line with the decision made by SC May 2009 

2012-11 SC replaced task regarding implementation issues 

2013-10 EWG participants reviewed draft ISPM 

2013-12 Lead Steward reviewed draft ISPM 

2013-12 Edited 

2014-04 Lead Steward consulted EWG and revised draft ISPM based on TPG comments on consistency (modifications in track changes) 

2014-05 Edited 


	[3] 
	Adoption 

	[4] 
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	[5] 
	INTRODUCTION 

	[6] 
	Scope 

	[7] 
	This standard provides guidance to assist national plant protection organizations (NPPOs) identify, assess and manage the pest risk associated with the international movement of seeds. 

	[8] 
	The standard also provides guidance on (1) criteria for the harmonization of phytosanitary import requirements to facilitate the international movement of seeds; (2) criteria for the harmonization of procedures for re-export of seeds; and (3) inspection and testing of seeds. 

	[9] 
	This standard applies to seed in the botanical sense. The standard covers seeds for laboratory testing or destructive analysis, and seeds for planting under restrictive conditions. This standard does not apply to grain. 
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	[25] 
	Definitions 

	[26] 
	Definitions of phytosanitary terms used in the present standard can be found in ISPM 5 (Glossary of phytosanitary terms). In addition to definitions in ISPM 5, in this standard the following definitions apply: 

	[27] 
	Seed-borne pest: A pest that can be found on the seed (externally) or within the seed (internally) but may or may not be transmitted to progeny plants resulting in infestation. 

	[28] 
	Seed-transmitted pest: A seed-borne pest that can be transmitted via seed to progeny plants resulting in infestation. 

	[29] 
	Outline of Requirements 

	[30] 
	Under the IPPC definition, “seeds” is a commodity class used for planting, not for consumption or processing. Like plants for planting, seeds may present a serious risk of introducing quarantine pests as seed-transmitted pests will be introduced to an environment for further growth where it may have a high likelihood of establishing and spreading (see ISPM 32:2009). 

	[31] 
	As well as movement for commercial trade, seeds are also regularly moved internationally for research purposes. When assessing the pest risk and determining appropriate phytosanitary measures, NPPOs should therefore consider whether the material is treated in quarantine and whether it is not for release for planting in the importing country. 

	[32] 
	A pest risk analysis (PRA) should determine if the seed is a pathway for the introduction and spread of regulated pests and may lead to establishment of regulated pests in the PRA area. The PRA should consider the relationship between the intended use of the seeds (e.g. planting, research, testing) and the potential for pests to establish. 

	[33] 
	This standard identifies and describes specific phytosanitary measures that may be used to reduce the pest risk associated with the international movement of seeds, including phytosanitary measures that may be applied before planting, throughout growth, at seed harvest, post-harvest, during seed processing and on arrival in the country of import. The standard recognizes the importance of applying equivalent phytosanitary measures as an option to meet import requirements. 

	[34] 
	NPPOs may establish specific requirements for the importation of small seed lots. 

	[35] 
	BACKGROUND 

	[36] 
	Many seeds (including pelleted and coated seeds) are moved internationally to be planted, primarily for food and ornamental plant production but also for a number of other purposes (e.g. production of biofuels and fibre, forestation, pharmacological uses, pre-commercial uses (research, seed increase)). 

	[37] 
	Seed companies commonly have breeding and multiplication programmes in many countries, and distribute these seeds to many more countries. The international movement of seeds may involve small quantities (e.g. for breeding and selection) or large quantities (after multiplication). 

	[38] 
	NPPOs face challenges associated with the international movement of seeds that are distinct from the international movement of other forms of plants for planting. For example, seeds produced in one country and exported to a second country for processing, testing and packing may then be re-exported to numerous other destinations over an extended period of time. At the time of production of the seeds, the destination country and its import requirements may not be known, especially if there are a number of years between production and export to the final destination. Moreover, breeding, selection and evaluation of seeds is conducted internationally to develop new varieties that are adapted to a range of environments and conditions. As a result, seeds moved internationally may be subject to various phytosanitary issues, including: 

	[39] 
	- movement of seeds into and out of many countries, for which phytosanitary import requirements and diagnostic and inspection methodologies vary 

	[40] 
	- contradictory phytosanitary measures, unnecessary measures and measures that cannot be fulfilled retrospectively (e.g. field inspections). 

	[41] 
	This standard should help minimize the risk of the global spread of pests, including those that can be considered plants as pests, and other organisms whose pest risk has not been identified yet. 

	[42] 
	IMPACT ON BIODIVERSITY AND THE ENVIRONMENT 

	[43] 
	This standard will help manage the pest risk posed by seeds moved internationally, including those pest risks that can be posed by invasive alien species (as defined in the Convention on Biological Diversity). 

	[44] 
	Harmonized international phytosanitary guidance for seeds will help preserve biodiversity and safeguard the health of stored seeds for future use (e.g. seed banks). The standard will help in the movement and exchange of seeds. 

	[45] 
	REQUIREMENTS 

	[46] 
	1. Pest Risk Analysis 

	[47] 
	PRAs for seeds should be performed in accordance with ISPM 2:2007, ISPM 11:2013 and ISPM 21:2004. PRAs for seeds should identify the regulated pests potentially associated with seeds moved internationally. The PRA should consider the relationship between the intended use of the seeds (e.g. research, planting, testing) and the potential for quarantine pests to establish. Phytosanitary measures should be applied based on the results of the PRA. 

	[48] 
	1.1 Seeds as pathways 

	[49] 
	PRAs for seeds are complicated by the fact that some pests are seed-borne but not seed-transmitted. 

	[50] 
	A distinction should be made between seed-borne pests and seed-transmitted pests. 

	[51] 
	Some pests that are not seed-borne may be associated with the seed crop and subsequently be carried with a seed lot as contaminating pests (e.g. sclerotia, seeds of plants as pests). 

	[52] 
	If it has been determined that the particular seed may carry a potential quarantine pest, care should be taken to determine whether the pest in question can actually establish in the PRA area, so as to avoid any unjustified phytosanitary import requirement. 

	[53] 
	Many studies have documented cases in which transfer by seed of seed-borne pests occurs under laboratory conditions but then such transferral has never been observed under field conditions, adding to the uncertainty of PRA judgements on seeds as pathways. 

	[54] 
	Consideration of biological and epidemiological characteristics of specific pest groups aids in determining the likelihood to infest a seed and its potential of introduction. Characteristics of seed-borne and seed-transmitted pest groups are provided in Annex 1 of this standard. This information may be used as guidance when conducting a PRA. 

	[55] 
	1.2 Intended use 

	[56] 
	The intended use of seeds (e.g. breeding, multiplication, testing, field planting, growing under NPPO control) moved internationally may impact the probability of establishment. Seeds may be moved for purposes other than planting (i.e. trans-shipment) or may be planted under special conditions. The intended use should be considered when conducting the PRA and establishing phytosanitary measures (ISPM 32:2009). 

	[57] 
	There is a range in the level of pest risk that may be associated with the various intended uses of seeds. While recognizing that the rankings may vary depending on circumstance, the risks can be broadly ranked from lowest pest risk to highest pest risk as follows: 

	[58] 
	1. Seeds with no potential to germinate or generate plants. 

	[59] 
	For example, devitalized seeds imported for testing or destructive analysis. 

	[60] 
	These seeds are not intended or suitable for planting and will not be released into the environment of the PRA area. For this category, NPPOs should not require phytosanitary measures as there is negligible risk. 

	[61] 
	2. Seeds not for planting but retaining viability. 

	[62] 
	For example, seeds used for destructive biochemical analysis, diagnostic test controls and other forms of laboratory testing. 

	[63] 
	In some cases, these seeds may be germinated to facilitate testing, but they are not intended for planting and will not be released into the environment of the PRA area. Laboratory or similar confinement is sufficient as a phytosanitary measure. 

	[64] 
	3. Seeds for planting under restricted conditions and not for general release. 

	[65] 
	For example, seeds imported for research or for growth in protected environments (e.g. glasshouses, growth chambers). 

	[66] 
	These seeds are planted under conditions that prevent their release into the environment of the PRA area. The required conditions should be developed by the NPPO of the importing country. 

	[67] 
	4. Seeds for planting under restricted conditions with the intention of release. 

	[68] 
	These seeds are imported under post-entry quarantine, with treatment as a phytosanitary measure, and are limited to growth in protected environments (e.g. glasshouses, growth chambers) or with field isolation. Examples include seeds for evaluation and potential release, seeds imported for research, seeds imported for genetic resources/gene banks, and seeds as breeding material. 

	[69] 
	These seeds are planted under conditions that limit or prevent the introduction of regulated pests into the environment of the PRA area. The required conditions should be developed by the NPPO of the importing country. 

	[70] 
	5. Seeds for planting. 

	[71] 
	This class of seeds includes seeds imported with the intent of planting them in the broader environment. 

	[72] 
	Because these seeds are generally intended for unrestricted release into the environment of the PRA area, this class of seeds presents the highest potential pest risk. The need for suitable phytosanitary measures should be considered. 

	[73] 
	2. Phytosanitary Measures 

	[74] 
	Phytosanitary measures should be used to prevent the introduction of quarantine pests identified during the PRA and in accordance with the requirements outlined in section 1 of this standard. 

	[75] 
	2.1 Seed certification schemes 

	[76] 
	Certain elements of a seed certification scheme may already include measures that may be recognized as phytosanitary measures, including testing for the presence of weed seeds. 

	[77] 
	2.2 Resistant varieties 

	[78] 
	Modern breeding programmes result in plant varieties with multiple resistance to pests, which may include resistance to regulated pests. When confirmed resistance to a regulated pest exists, importing countries should consider this resistance in the PRA for the importation of seeds. 

	[79] 
	A plant variety’s level of resistance to different regulated pests may vary depending on the resistance genes present. Resistance genes may be effective against all or some races or biotypes of the targeted pest but the emergence of new races or biotypes may impact the level of resistance. Therefore, the use of pest resistance as a phytosanitary measure must be assessed on a case-by-case basis. Pest resistance may be a useful measure when used in combination with other phytosanitary measures in an integrated pest management approach. 

	[80] 
	Appendix 1 of this standard lists some references on the use of resistant varieties. 

	[81] 
	2.3 Pest free areas, pest free places of production and pest free production sites 

	[82] 
	Pest free areas, pest free places of production and pest free production sites should be recognized, established and maintained in accordance with ISPM 4:1995 and ISPM 10:1999. 

	[83] 
	2.4 Treatments 

	[84] 
	Seed treatments include a variety of techniques that may involve, but are not limited to, heat, hot water, fungicides, insecticides, nematicides and chemical disinfectants. 

	[85] 
	Some seed treatments may be used as phytosanitary measures. 

	[86] 
	Appendix 2 of this standard provides an overview of available treatments for each pest category. 

	[87] 
	2.5 Packaging 

	[88] 
	Seeds should be packed in a way that prevents exposure to pests and prevents tampering. 

	[89] 
	2.6 Measures for seed production 

	[90] 
	Measures used for seed production could also be applied for pest risk management of seed production. These measures should be implemented bearing in mind the specific crop–pest combination and they should cover all stages of seed production. The measures should ensure full traceability. 

	[91] 
	A phytosanitary measure approved by the NPPO of the exporting country after consultation with the importing country may be included in pest risk management and hygiene protocols based on best practices. The NPPO of the exporting country should monitor the correct use and implementation of such approved protocols. 

	[92] 
	Measures that may be recognized, and for which the NPPO may develop specific requirements, may include: 

	[93] 
	- Pre-planting: 

	[94] 
	· use of tested, healthy planting material 

	[95] 
	· crop rotation 

	[96] 
	· field selection use of resistant or less susceptible varieties 

	[97] 
	· soil treatment 

	[98] 
	- Pre-harvest: 

	[99] 
	· hygiene measures (e.g. disinfection of workers’ hands or shoes) 

	[100] 
	· field inspection 

	[101] 
	· sanitation (e.g. rogueing of infected or suspicious plants, weeds, plant debris) 

	[102] 
	· parent plant testing 

	[103] 
	· crop treatment 

	[104] 
	· protected conditions 

	[105] 
	- Harvest and post-harvest handling: 

	[106] 
	· hygiene measures (e.g. disinfection of workers’ hands or shoes) 

	[107] 
	· use of disinfectants during seed extraction 

	[108] 
	· seed cleaning 

	[109] 
	· seed storage 

	[110] 
	· seed treatment 

	[111] 
	· seed packaging 

	[112] 
	· sanitation (e.g. removing plant debris or rogueing of infected plants) 

	[113] 
	- Transportation and distribution: 

	[114] 
	· Packaging (e.g. pest proof packaging material) 

	[115] 
	· maintaining phytosanitary security of the consignment. 

	[116] 
	2.7 Post-entry quarantine 

	[117] 
	NPPOs may apply post-entry quarantine to seeds considered to pose a high risk of introducing quarantine pests. Guidance on post-entry quarantine stations is provided in ISPM 34:2010. 

	[118] 
	The NPPO of the importing country may consider, based on the findings of a PRA, that the risk of a regulated pest introduction can be sufficiently managed by requiring the imported seeds to be planted in a designated planting area. The planting area should provide isolation from other host plants, and weed control and hygiene measures for people, machinery and tools should be used as needed. 

	[119] 
	Isolation may be considered, for example, for importation of a large amount of high risk seeds (requiring post-entry quarantine) from an area with limited pest incidence. Regulated pests for which isolation may be appropriate include symptomatic viruses that are not known to be vectored by insects. Isolation may not be appropriate for symptomless pathogens or pathogens with insect vectors capable of spreading from the isolation area. 

	[120] 
	2.8 Prohibition 

	[121] 
	NPPOs may prohibit importation of seeds of certain species or origins considered high risk if they have no suitable phytosanitary measures. Further guidance on prohibition can be found in ISPM 20:2004. The decision to prohibit import should be based on a PRA. 

	[122] 
	Guidance on prohibition as an emergency measure is given in ISPM 13:2001. 

	[123] 
	Importers may request the NPPO of the importing country to permit seeds for research or specialized commercial purposes. The NPPO may allow the entry of such seeds under a permit, which should include specific conditions to prevent the introduction and spread of regulated pests. When a PRA determines that the seeds pose a high risk of becoming plants as pests, prohibition may be considered as a phytosanitary measure. 

	[124] 
	3. Equivalence of Phytosanitary Measures 

	[125] 
	Equivalence of phytosanitary measures is particularly important for the international movement of seeds because of the global aspects of the seed trade with frequent re-export from the same seed lot. 

	[126] 
	For seeds, an example of an equivalent phytosanitary measure is substituting a requirement for field inspection of plants for a target pest in the country of origin with an appropriate seed test or an effective seed treatment for the target pest. 

	[127] 
	4. Specific Requirements 

	[128] 
	4.1 Inspection 

	[129] 
	Inspection may be conducted on the seed lot or as field inspection of the growing crop. ISPM 23:2005 and ISPM 31:2008 provide further guidance on inspection and sampling. 

	[130] 
	4.1.1 Inspection of seeds 

	[131] 
	Seed lots can be examined for the presence of weed seeds and seeds can be examined for signs or symptoms of regulated pests or regulated articles (e.g. sclerotia, soil). This is an effective method where seeds are known to display characteristic symptoms such as discoloration or shrivelling. For example, infection from Cercospora kikuchii in soybean seeds causes purple seed stain. Phomopsis longicolla of soybean and Arachis hypogeae and Cylindrocladium parasiticum in peanut can discolour and shrivel seeds. 

	[132] 
	Visual examination can be done manually or using devices that automatically sort seeds based on visual physical characteristics. Visual examination should be combined with other testing methods if screening for asymptomatic or unreliably symptomatic regulated pests is required. Visual examination can be useful for small seed lots but may need to be combined with other methods for larger lots. 

	[133] 
	Certain pests (e.g. nematodes) are not detectable by simple inspection and may require a more specialized laboratory examination. 

	[134] 
	Inspection of coated seeds may not be appropriate because the coating material reduces the ability to see the seed or symptoms of the pest on the seed. 

	[135] 
	The NPPO of the importing country may request the NPPO of the exporting country to provide a sample of the seeds before coating, to assess the pest risk and in order to determine if import requirements will be necessary. 

	[136] 
	4.1.2 Field inspection 

	[137] 
	Inspection of plants in the field may be a useful phytosanitary measure for quarantine pests known to produce visible symptoms. The use of this measure requires staff trained to recognize the pests of concern as well as identify the appropriate time to monitor for the pests during crop growth. 

	[138] 
	4.2 Sampling 

	[139] 
	Because it is difficult to inspect a seed consignment, inspection for the detection of pests is usually based on some type of sampling. Sampling for inspection may be statistically based or dictated by operational feasibility. Sampling implies a threshold for the level of detection of infestation, infection or contamination. 

	[140] 
	Guidance on sampling of consignments for inspection is given in ISPM 31:2008. 

	[141] 
	4.2.1 Sampling of small lots 

	[142] 
	Testing of samples taken from small lots when statistically valid samples are required as per ISPM 31:2008 may result in the destruction of an unacceptably large proportion of the lot. In such cases, equivalent means of meeting phytosanitary import requirements should be explored. Some examples are: 

	[143] 
	1. fixed proportion samples (e.g. 10% of the seed lot) 

	[144] 
	2. reduced sample size 

	[145] 
	4. testing plant material from mother plants (e.g. plant tissue). 

	[146] 
	4.2.2 Sampling of seeds in sealed containers 

	[147] 
	NPPOs should consider the phytosanitary security of the consignment when designing sampling protocols (e.g. minimizing the number of sealed (air-tight) bags opened to obtain the required samples). 

	[148] 
	4.3 Detection 

	[149] 
	In certain cases, inspection may not be sufficient to determine if a pest is present and other forms of detection may be needed; for example, laboratory testing. Pests such as viruses, bacteria, fungi and some nematodes may not be detected by inspection of seeds. These pests may instead be detected by specific laboratory tests developed and validated for regulated pests in seeds. 

	[150] 
	For detecting pests in or on seeds, particular attention should be paid to the performance criteria (sensitivity, specificity, repeatability and reproducibility) of the diagnostic protocols used. These criteria may be affected by, for example, low titre (the lowest concentration of an organism that can be detected in the test) of the pest in the seed or inhibition by seed components or seed microflora. In order to guarantee performance of the diagnostic protocols, NPPOs are encouraged to apply protocols that have been reviewed by experts or validated. 

	[151] 
	Further information on available validated and reviewed diagnostic protocols can be found in Appendix 1 of this standard. The general principles of diagnostic protocols are described in ISPM 27:2006. 

	[152] 
	4.3.1 Serological and molecular diagnostic protocols 

	[153] 
	Serological and molecular diagnostic tests are considered indirect protocols. They detect specific pest components that may be present even when pests are no longer viable. Consequently, when testing seeds with these methods, results should be interpreted carefully. Because positive results can occur even when no viable pests are present, confirmatory direct tests or additional indirect tests may be required, provided the performance criteria are equivalent. 

	[154] 
	4.3.2 Treated seeds 

	[155] 
	Ideally, treatment efficacy for inactivating a pest is determined using a detection method that detects only viable pests so that a negative test result indicates the treatment has been successful. Examples of such detection methods are techniques for the detection of fungi where the mycelium will grow on the substrate (i.e. media or blotters), and techniques for the detection of bacteria and fungi where the seeds are sown and symptoms observed on plantlets (i.e. grow-out). 

	[156] 
	Test results of treated seeds should be interpreted carefully because treatments may interact with diagnostic tests in several ways: 

	[157] 
	- The treatment inactivates the pest but the detection method detects the viable and non-viable pests, which happens with some indirect tests or tests in which detection is based on morphological identification of pests or pest structures that may remain even after treatment (e.g. nematodes, spores). In such cases, determination of the efficacy of the treatment may be inconclusive. 

	[158] 
	- The treatment adversely affects the detection method; for example, a method detects only pests present externally but the pest remains present internally after treatment and is not detected. In these situations, other detection methods able to detect internal infection should be used (e.g. Xanthomonas campestris pv. campestris after disinfection is not detected after seeds are soaked but may still be detected after seeds are ground). 

	[159] 
	- The treatment may physically or chemically inhibit the detection method (e.g. some detection methods for bacteria are affected by fungicide treatments). 

	[160] 
	- The treatment causes false positive, false negative or unreadable results (in serological or molecular detection methods). For false negative and unreadable results, detection methods should be applied to an untreated sample (where the treatment is not aimed at suppressing or inactivating the target pest), or spiked positive controls (i.e. a pure culture with the target pest added to the seed extract) should be tested by the detection method. 

	[161] 
	4.4 Importation of small seed lots 

	[162] 
	The NPPO of the importing country may establish specific procedures for the importation of small seed lots (e.g. individual packets of seed) taking into account the intended use, size of the lot, production history and origin of the seeds. 

	[163] 
	5. Phytosanitary Certification 

	[164] 
	5.1 General considerations 

	[165] 
	The global and temporal nature of the seed trade (i.e. long-term storage, re-export to many destinations) presents phytosanitary certification challenges distinct from those of the international movement of other more perishable commodities. 

	[166] 
	Additional official phytosanitary information, which is not required by the first country of import, attesting to freedom from pests may be included on the phytosanitary certificate when requested by the exporter to facilitate future re-export to other countries. This information should be separated from the additional declaration required by the first country of import, in accordance with ISPM 12:2011. 

	[167] 
	In some cases, the phytosanitary import requirement for a field inspection is not known at the time of production. NPPOs of the exporting country should consider additional field inspections on the request of the producer to allow future re-export. NPPOs of the importing country should consider equivalent phytosanitary measures as options to fulfil phytosanitary import requirements when seed is already harvested. 

	[168] 
	“Origin” refers to the place(s) where the seeds were grown. If seeds are stored or moved, the pest risk may change over a period of time as a result of their new location. In such cases, the new location should be added to the place of origin in addition to the country of production, in accordance with ISPM 12:2011. If different lots within a consignment originate from different countries, all countries should be indicated. 

	[169] 
	5.2 Mixing and blending of seeds 

	[170] 
	Mixing and blending of seeds may occur for various reasons. 

	[171] 
	- Mixing of seeds combines different species, varieties or cultivars of seeds into a single lot (e.g. grasses, ornamentals). 

	[172] 
	- Blending of seeds combines different seed lots of the same variety. 

	[173] 
	Seeds from the same country of origin may be mixed and blended, as may seeds from various origins. 

	[174] 
	Traceability for export and re-export of all original seed lots comprising the mixture or blend should be guaranteed to meet the requirements of the importing country. 

	[175] 
	All countries of origin must be listed on the phytosanitary certificate, in accordance with ISPM 12:2011. 

	[176] 
	In the case of a phytosanitary certificate for re-export, validated copies of the original phytosanitary certificates of the components of the mixture or blend should be attached to the re-export certificate. 

	[177] 
	6. Record Keeping 

	[178] 
	Because seeds may be stored for many years before being exported or re-exported, records on origin, phytosanitary procedures applied and international movements should be retained for at least five years and made available to the NPPO of the importing country upon request. 

	[179] 
	This annex is a prescriptive part of the standard 

	[180] 
	ANNEX 1: Guidance on the likelihood for pest groups to be present in the seed pathway and their potential to establish and spread 

	[181] 
	1. Pest Groups 

	[182] 
	Pests associated with seeds can be grouped based on information regarding their likelihood to be present in the seed pathway and their potential to establish and spread via this pathway. This information may be useful in conducting a pest risk analysis (PRA). 

	[183] 
	1.1 Insects in the field 

	[184] 
	Insects in the field are pests that feed on the seed or within the seed during the plant growth and seed development period, before harvest. 

	[185] 
	Insects in the field that are unlikely to be present in the seed pathway: 

	[186] 
	· External feeders: insects that feed on external parts of seeds are not attached to the seed and will be dislodged during harvesting and cleaning. 

	[187] 
	· Internal feeders causing seed abortion: insects that feed on internal parts of seeds causing this damage will cause seed to fall before maturity and harvest. 

	[188] 
	Insects in the field that may be present in the seed pathway: 

	[189] 
	· Internal feeders of the mature seed: Insects found internally in mature seeds may be present during harvest and collected with healthy seeds. Further consideration would be needed to determine whether these insects would be visibly obvious during quality grading or quarantine inspection and whether they would survive storage environments and durations (e.g. Bruchidae spp. in certain host species). 

	[190] 
	1.2 Stored product insects 

	[191] 
	Stored product insects, while they are dependent on opportunistic storage conditions and are unlikely to be present, can infest seeds after harvest, particularly if the seeds are stored under poor conditions. Given the high value of seeds for planting, it is unlikely that commercial seeds would be stored in a manner that would provide stored product insects with an opportunity to infest the seeds. 

	[192] 
	Stored product insects that are unlikely to be present in the seed pathway: 

	[193] 
	· External feeders: insects that feed on external parts of seeds will destroy the seed and pose a risk only as contaminants. External feeders are not attached to the seed. Secondary pests (e.g. Mycetophagus spp., Acarus spp., Liposcelis spp.) may also be present if there is poor sanitation causing excessive extraneous matter. 

	[194] 
	Stored product insects that may be present in the seed pathway: 

	[195] 
	· Internal feeders: insects that feed on internal parts of seeds can infest seeds if the seeds are left exposed for a period before packaging. Consideration should be given as to the likelihood of poor storage conditions, whether infested seeds would be detectable and whether the insect would survive the transport environment. 

	[196] 
	1.3 Pests other than insects 

	[197] 
	There is limited, and at times conflicting, information available in the published literature regarding the seed transmissibility of pathogens (e.g. Hop latent viroid in tomato). In addition, a pathogen that has been proven to be seed-transmissible in one host is not necessarily seed-transmissible in all known hosts. This issue is complicated by several determining factors, such as the capability of the host to support transmission and the level of host infection. 

	[198] 
	National plant protection organizations (NPPOs) should consider in the wider determination of pathogen–host interaction that experimental hosts may not be true hosts. The interaction may be purely artificial and not demonstrative that infection would occur in the natural environment. 

	[199] 
	1.3.1 Fungi 

	[200] 
	Fungal species can be associated with seeds both superficially and internally, though many are not considered to be pathogenic. However, there are species that can cause seed rot, necrosis, reduced germination and disease in resultant seedlings. Seed fungal pathogens can be grouped as field pathogens and storage pathogens. Fungi may be present on the surface of seeds or mixed with seeds as contaminants, and can be introduced and spread to the host crop or to other crops (e.g. by soil contamination). Fungi can also be present in the teguments or in the internal part of the seed and be introduced and spread to the host crop in this way. 

	[201] 
	1.3.2 Bacteria 

	[202] 
	Bacteria can be found on seeds as either external or internal infections. Not all bacteria are seed-transmitted. Bacteria associated with seeds are not capable of establishment without seed transmission. 

	[203] 
	1.3.3 Viruses 

	[204] 
	Viruses as a general rule are only seed-transmissible if the seed embryo is infected, although there are exceptions in the Tobamovirus genus. Not all viruses are seed-transmitted. 

	[205] 
	1.3.4 Viroids 

	[206] 
	Seed transmission has been demonstrated for many viroids but there are also those for which it has not been demonstrated. Not all viroids are seed-transmitted. 

	[207] 
	1.3.5 Phytoplasmas 

	[208] 
	Phytoplasmas are primarily known to be spread by infected vegetative propagation material and insect vectors. The seed transmissibility for phytoplasmas has not been demonstrated. 

	[209] 
	1.3.6 Nematodes 

	[210] 
	The majority of nematodes are known to be internal or external root parasites, though there are some species known to attack above-ground plant parts such as seeds (e.g. Ditylenchus dipsaci (Kuehn) Filipjev and Anguina tritici (Steinbuch) Chitwood). Nematode species identified as seed-transmissible quarantine pests belong to species that are known to be endoparasites (internal feeders of above-ground plant parts). But other species are ectoparasites (e.g. Aphelenchoides besseyi Christie) and have dormant stages in the seed or on plant debris around seeds. 

	[211] 
	1.3.7 Plants as pests 

	[212] 
	Weed seeds may be introduced into a country when moving seeds for planting internationally. 

	[213] 
	2. Possible Outcomes When Evaluating Whether Seed Can Be a Pathway 

	[214] 
	· Phytosanitary measures may be considered when: 

	[215] 
	· plant species is a host, and seeds can be a pathway for entry and can lead to establishment of the pest 

	[216] 
	· plant species is not a host, but seeds can be a pathway for entry (contaminating pest) and can lead to establishment of the pest. 

	[217] 
	· Phytosanitary measures should not be considered when: 

	[218] 
	· plant species is a host, but seeds are not a pathway for pest introduction 

	[219] 
	· plant species is a host and seeds can be a pathway for entry but cannot lead to establishment of the pest 

	[220] 
	· plant species is not a host, but seeds can be a pathway for entry (contaminating pest) but cannot lead to establishment 

	[221] 
	· plant species is not a host, and seeds are not a pathway for entry. 

	[222] 
	PRA (see ISPM 2:2007, ISPM 11:2013 and ISPM 21:2004) provides a basis for determining the potential of seeds being a pest risk. 

	[223] 
	This annex is a prescriptive part of the standard 

	[224] 
	ANNEX 2: Forest tree seeds 

	[225] 
	[Note: This annex is currently under development.] 

	[226] 
	This appendix is for reference purposes only and is not a prescriptive part of the standard 
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	APPENDIX 2: General classification of seed treatments 

	[254] 
	1. Pesticides 

	[255] 
	Pesticides are generally used against fungi and insect pests and occasionally against bacteria and nematodes. The use of pesticides as seed treatment is regulated by national legislation and therefore authorization, formulations and concentration differ among countries and may also change over time. 

	[256] 
	2. Disinfectants 

	[257] 
	Disinfectants are generally used against bacteria and viruses. Disinfection may take place during various steps in seed processing (e.g. seed extraction, seed priming1 or during a dedicated disinfection process. Seed disinfection can eradicate or inactivate micro-organism infestation and infection, depending on the process and the biocide applied. 

	[258] 
	3. Physical treatments 

	[259] 
	Dry heat, steam, hot water, irradiation, (ultraviolet) light, high pressure, deep-freezing and other physical treatments are used to control bacteria, viruses, fungi and nematodes. 

	[260] 
	4. Biological treatments 

	[261] 
	Biological treatments are based on different modes of action, such as antagonism, competition and induced resistance. The pest may actually be on the seed at the time of planting but establishment is not possible or strongly reduced when the biological treatment is activated during germination. Biological treatments may also be used against soil-borne pests (e.g. nematodes) to create a space free from pests around the germinating seed and the root zone of the plant. 

	[262] 
	Footnote 1: Seed priming is the pre-treatment of seeds by various methods in order to improve the seed germination rate, the percentage of germination and the uniformity of seedling emergence. 
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