freeT WA SUTASTH! AT AMRGT HAYTS

T T LT 19
FATEETET qAS0F AT A At aReedl Tend Jrgw fagas
R09%

Aftgy wve FEARved FREAE seedad, afadal #awar ¥ NEAT Activity /USAID, @t
AT FEANTAT faebrd Arrsr a1 dws (feurs-are) &1 [qeusesae g&qd 'fawar w@wadre
JUATIEEHT AT AT AIGUS' TR ATHT &l |

AT wAvE FRMUEA PREHHBT ARGH, ARGT qMAr WREW FAST T YEAT I fawar @
FAFEIT ARITFT 090 JME 20 MG 00 T I TAGFIH JSFEEHAT 9§ a1 HLEEE IT
TAD AT ooy |

e "FARAERA oA 91 S IiRafdq q&Eve WA Siiew HIeNo e w/aeve Hid
2060 I 30 A SWITh T TSHAT JAFA 9 EAT T favar @eqan Fraraa" |aiAfqar 3090
T R AR TS ATAVAF FHRTAAET TR TWH T | IIH HTEEs T HTTIUSHT FHTHLT

TRETRTRT T |

© 7 3093



R 1 2 OO USSR 1
D9 TBTHETT .ottt ettt b et bbbt s e e st bbb e a e bt h e R bbb e bt E bR R bR Eeh e b st bbbt b et b et ebs 1
G TTEH FTHTITER ©eeuveuieueetistestestestesteteseeseeseeseabestestesse st e st e st eseeseesesbeseebe s eneen e eneeseebeebe st e abe b et enee st eneebeebeseenbenes 1
1.3 DEFINILIONS ...ttt b s bbb e et e et et e bt et e st e b e st et en e e st eneenesbeseenbenes 1
S TR 1 L] SO OO OO OO O USRS RRUPTRURURIPRRURROI 2
9% STTITDATDT FUTEL e veetenvesreeneessesseensesseeseesseassessesseensesseeseenseaaeensesseautensesheensesbeestenbesheensenbesatensesseensesbesseans 3

RO L 1 OO RUOURTSTRTRRR 3

ER 1 e | O PSP P P OPPPPT PP 4

¥ FARETEH TAATAH] AT PRA BT T THE TRUTET 1euviverereereeseeseesessessessessessensenseseesessessessessessensensenseneeseesessessensenes 4
R T4 OO SRR 4
%R STIREH FEATIT veveeueeteeueetesueeeeseeeutesteeuteneeeseeaeesbeeae e tesaeemtesteeatenbeebeemte bt eateneesbeenteebeeaeentesbeentensesneeneesneensas 4
%3 TG BTETTN 1.eeuteteeuteteeueeeeseeeueestesueeneeebeeseesbeeaeenteseeeatesbeeatembeeheemee et eateneesaeeateebeeatentesbeentensesneeneenaeensas 4
% QTASIA STREH HETTIT ©eueeuveueeneeseeeneensesseeneesseeseessesueesesseansassesseenseaseentesesntensesseensessesstensessesntansesneensessesnen 7
R B L B 11 C k2 B o L 16

U, PRA BT BITETETIRIT L.eiiuiieiieeeeteeeeteeeeteeeeteeeeteeeeteseeteeeesseesteeesabeesassseasseesaseseesseessseesatesesnsesensesensseesseeensseean 20

Annex- 1: Comments on the scope of the IPPC............oo e 21

Annex-2: Determining potential for a living modified organism to be a pest.........cccceeevveverenee. 23

Annex -2.1: Information required 0N LMO iNCIUAE .........ccoeveiiiiieieeceeeeeeee e 25

Annex-3: Pest Risk Analyses of Carnation and Gerbera (an example of PRA done in Nepal; for
FEIEIEINCE ONIY) ...ttt ettt et e st e e be et esbeeaa e besasesbesbeessesbesbeentesteessensesrnanes 26

CONCIUSION ..ttt e e e e e e ettt eeeeeeee e s et eeeesssaaasaaaeeeeessaaaasseaeeeeesssasaaseseeeeesssasasseeeeeeesesananenes 29



q. qi=T
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T TSI SIMEH  [Geelurel AMCT HIEUS Siffad qiRalad a&q FHAd e
ST ANEAE I gA9a [awar a7 faears=T a&qeeHT T ATATaRorHT 919 Fa
AF BT AT Faqteg e faeeor 9 Feant HERTRr & | |90 Aqed, a9
HIIRUSS SIEH  ATITIAR] JUAGEH HeAlhd TH T AETF  deHT fa@ar qdar
?cmqlwu ST bl EFEAT hIIH e MI"I‘\I?J AlAIAITHE sHY ™ rqcbWE':(‘cf;l L{rf':";il"l TF?
FEART qATIee | AT THAT a9 [qeaTesehl siid SiraH [Feequor qgr ardqraRyg
T ATy SAfaer fafaearar o sifew q¥d faeemor 9 &1 97 949 T afEs, @R
T Q) | S SIEH [qedwr qgfdq Serehl sl SaH Saedrad 9gid fHemer a=
af ITRT g |

T e favar ERIArdl  IIAHI AIGUSH  AR(ay  [aear G0 HeTaiedel
RGeS T JWRTEesh] ATGRAT TR TRTH @ | AT HISUSd  AwRingd  [aedr
A dlehl YAl HIHQUg ] rﬂtﬁl"d‘éé, H+Hlde ¥ Un“ﬁd?»(’ AU HIXp] g | STHATd

TR FESITHuTeRT Ay svaited Fasdreeer (International Harmonization)

FTIH TAHT I FEART TG, |

9.} == qrEATfES:

CBD 1992 Convention on Biological Diversity Montreal, CBD

IPPC 1997 International Plant Protection Convention Rome, IPPC, FAO.

ISPM 2 1995 Guidelines for pest risk analysis Rome, IPPC, FAO [Published 1996]
[Revised; now ISPM 2: 2007]

ISPM 4 1995 Requirements for the establishment of pest free areas Rome, IPPC, FAO
[Published 1996]

ISPM 5 Glossary of phytosanitary terms, Rome, IPPC, FAO

ISPM 8 1998 Determination of pest status in an area Rome, IPPC, FAO

WTO 1994 Agreement on the Application of Sanitary and Phytosanitary Measures
Geneva, World Trade Organization

ISPM 11 2004 Pest risk analysis for quarantine pests including analysis of environmental
risks and living modified organisms.

NPQP 2006: Generic Pest Risk Analysis of Citrus, Hariharhar Bhawan Pulchwoke

1.3 Definitions

The definitions of phytosanitary terms used in the text are from Glossary of Phytosanitory
terms (ISPM 5) unless specified below with*marks

Endangered Area: An area where ecological factors favor the establishment of a pest
whose presence in the area will result in economically important loss

* Local environmental condition: the agro ecological situation of the area in relation
to which a PRA is conducted

Entry: Movement of a pest into an area where it is not yet present or present but no
widely distributed and being officially controlled

1



Establishment: The perpetuation, for the foreseeable future, of a pest within an area
after entry.

*Introduction: Entry of a pest resulting in its establishment.

Entry potential Area: Probability of entry : An officially defined country, part of a
country or all or parts of several countries [FAO, 1990;revised FAO, 1995; CEPM, 1999;
based on the World Trade Organization Agreement on the Application of Sanitary and
Phytosanitary Measures]

* NSPM: National Standard for Phytosanitary Measure developed to suit the local
condition to safeguard the plant life and health.

NPPO: Official service established by a government to discharge the functions specified
by the IPPC [FAO, 1990; formerly Plant Protection Organization (National)]

Pathway: Any means that allows the entry or spread of a pest [FAO, 1990; revised
FAO, 1995]

Pest: Any species, strain or biotype of plant, animal or pathogenic agent injurious to
plants or plant products [FAO, 1990; revised FAO, 1995; IPPC, 1997]
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Annex- 1: Comments on the scope of the IPPC

a) On environmental risks

The full range of pests covered by the IPPC extends beyond pests directly affecting cultivated plants. The
coverage of the IPPC definition of plant pests includes weeds and other species that have indirect effects
on plants, and the Convention applies to the protection of wild flora. The scope of the IPPC also extends to
organisms which are pests because they are: Directly affect uncultivated/unmanaged plants

Introduction of these pests may have few commercial consequences, and therefore they have been less
likely to be evaluated, regulated and/or placed under official control. An example of this type of pest can
be peach Aphid.

In addition to pests that directly affect host plants, there are those, like most weeds/invasive plants, which
affect plants primarily by other processes such as competition.

b) Pest risk analysis for living modified organisms

Phytosanitary risks that may be associated with a living modified organism are within the scope of the
International Plant Protection Convention and should be considered using pest risk analysis to make
decisions regarding pest risk management. The analysis of LMOs includes consideration of the following.

Some LMOs may present a phytosanitary risk and therefore warrant a PRA LMOs. However other will not
present a phytosanitary risks beyond those posed by related non-LMOs and therefore will not warrant a
complete PRA. For example, modifications to change the physiological characteristics of a plant (e.g.
ripening time, storage life) may not present any phytosanitary risk. The pest risk that may be posed by an
LMO is dependent on a combination of factors, including the characteristics of the donor and recipient
organisms, the genetic alteration, and the specific new trait or traits. Therefore, part of the
supplementary text (see Annex 2) provides guidance on how to determine if an LMO is a potential pest.

PRA may constitute only a portion of the overall risk analysis for import and release of a LMO.

Some cases may occur requiring the assessment of risks to human or animal health, or to the
environment, beyond that covered by the IPPC. This standard only relates to the assessment a
management of phytosanitary risks. As with other organisms or pathways assessed by an NPPO, LMOs
may present other risks not falling within the scope of the IPPC. When an NPPO discovers potential for
risks that are not of phytosanitary concern it may be appropriate to notify the relevant authorities.

Phytosanitary risks from LMOs may result from certain traits introduced into the organism, such as those
that increase the potential for establishment and spread, or from inserted gene sequences that do not
alter the pest characteristics of the organism but that might act independently of the organism or have
unintended consequences. In cases of phytosanitary risks related to gene flow, the LMO is acting more as
a potential vector or pathway for introduction of a genetic construct of phytosanitary concern rather than
as a pest in and of itself. Therefore, the term “pest” should be understood to include the potential of an

21



LMO to act as a vector or pathway for introduction of a gene presenting a potential phytosanitary risk. The
risk analysis procedures of the IPPC are generally concerned with phenotypic characteristics rather than
genotypic characteristics. However, genotypic characteristics may need to be considered when assessing
the phytosanitary risks of LMOs. Potential phytosanitary risks that may be associated with LMOs could
also be associated with non-LMOs. It may be useful to consider risks associated with LMOs in the context
of risks posed by the non-modified recipient or parental organisms, or similar organisms, in the PRA
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Annex-2: Determining potential for a living modified organism to be a pest

This annex is relevant for living modified organisms only where there is potential for
phytosanitary risks from the LMO associated with some characteristic or property related
to the genetic modification. Other phytosanitary risks associated with the organism should
be assessed under other appropriate NSPMs/ ISPM . The information requirements in
determining the potential for an LMO to be a pest is same as mentioned in stage 2 of PRA.
Potential phytosanitary risks for LMOs may include:

e Changes in adaptive characteristics which may increase the potential for
introduction or spread, for example alterations tolerance to adverse environmental
conditions (e.g. drought, freezing, salinity)

e reproductive biology

o dispersal ability of pests

e growth rate or vigour

e hostrange

e pest resistance

e pesticide (including herbicide) resistance or tolerance

o Adverse effects of gene flow or gene transfer including, for exampletransfer of
pesticide or pest resistance genes to compatible species

¢ the potential to overcome existing reproductive and recombination barriers resulting
in pest risks

e potential for hybridization with existing organisms or pathogens to result in

pathogenicity or increased pathogenicity.

Adverse effects on non-target organisms including, for example: biological control
agent or organism otherwise claimed to be beneficial effects on other organisms, such as
biological control agents, beneficial organisms, or soil fauna and micro flora, nitrogen-fixing
bacteria, that result in a phytosanitary impact (indirect effects) capacity to vector other
pests negative direct or indirect effects of plant-produced pesticides on non-target
organisms beneficial to plants. Genotypic and phenotypic instability including, for example,

reversion of an organism intended as bio control agent to a virulent form.
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Other injurious effects, e.g.
Phytosanitary risks presented by new traits in organisms that do not normally pose
phytosanitary risk novel or enhanced capacity for virus recombination, trans-encapsulation
and synergy events related to the presence of virus sequences phytosanitary risks
resulting from nucleic acid sequences (markers, promoters, terminators etc.) present in the

insert.

The potential phytosanitary risks identified above can also be associated with non-LMOs.
The risk analysis procedures of the IPPC are generally concerned with phenotypic
characteristics rather than genotypic characteristics. However, genotypic characteristics
may need to be considered when assessing the phytosanitary risks of LMOs. If there is no
indication that new traits resulting from genetic modifications have phytosanitary risks, the
LMO may require no further consideration. It may be useful to consider potential risks in
the context of risks posed by the non-modified recipients or parental organisms, or similar

organisms, in the PRA area.

In cases of phytosanitary risks related to gene flow, the LMO is acting more as a potential
vector or pathway for introduction of a genetic construct of phytosanitary concern rather
than as a pest in and of itself. Therefore, the term “pest” should be understood to include
the potential of an LMO to act as a vector or pathway for introduction of a gene presenting

a potential phytosanitary risk.

Factors that may result in the need to subject a:
LMO to Stage 2 of the PRA include:

of knowledge about a particular modification event

the credibility of information if it is an unfamiliar modification event

¢ insufficient data on the behavior of the LMO in environments similar to the PRA
area

o field experience, research trials or laboratory data indicating that the LMO may
pose

o phytosanitary risks (see subsections a. to e. above) where the LMO expresses

characteristics that indicating the risk to plant and plant products
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e LMO being a pest where there are PRAs for similar organisms (including LMOS) or
risk analyses carried out for other purposes that indicate a pest potential
experience in other countries.

e Factors that may lead to the conclusion that an LMO is not a potential pest and/or
requires no further

e Consideration to be done include where the genetic modification in similar or
related organisms has previously been assessed by the NPPO (or other
recognized experts or agencies) as having no phytosanitary risk where the LMO is
to be confined in a reliable containment system and not be released evidence from
research trials that the LMO is unlikely to be a pest under the use proposed

experience in other countries.

Annex -2.1: Information required on LMO include
Name, identity and taxonomic status of the LMO (including any relevant identifying codes)
and the risk management measures applied to the LMO in the country of export taxonomic
status, common name, point o collection or acquisition, and characteristics of the donor
organism description of the nucleic acid or the modification introduced (including genetic
construct) and the resulting genotypic and phenotypic characteristics of the LMO details of
the transformation process appropriate detection and identification methods and their

specificity, sensitivity and reliability intended use including intended containment.

Quantity or volume of the LMO to be imported (Information regarding pest status is an
obligation under the IPPC (Article VIIl.1c) facilitated by official contact points (Article
VIII.2). A country may have obligations to provide information about LMOs under other
international agreements such as the Cartagena Protocol on Biosafety to the Convention
on Biological Diversity (2000; Cartagena Protocol). The Cartagena Protocol has a Bio
safety Clearing-house that may contain relevant information. Information on LMOs is
sometimes commercially sensitive and applicable obligations with regard to release and

handling of information should be observed.
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Annex-3: Pest Risk Analyses of Carnation and Gerbera (an example of PRA

done in Nepal; for reference only).

The process of evaluating biological or other scientific and economic evidence to
determine whether a pest should be regulated and the strength of any phytosanitary
measures to be taken against it. This system aims to provide a framework in which the
risks associated with the importation of plant commodities and the introduction of pests
into new areas can be identified and assessed. It does not generate conclusions, but
presents scientific information to aid the selection of appropriate measures for reducing
risk and facilitating the movement of plants and plant products.

This process is known as pest risk analysis (PRA)

PRA comprises three stages:

Stage 1. Initiation
- identifying the reason for the PRA and the pests of concern to the PRA area,;

Stage 2. Risk assessment
- determining the likelihood of entry, establishment, spread and economic damage
of an individual pest in order to determine whether it meets the criteria of a
regulated pest;

Stage 3. Risk management
- selecting the appropriate management options to reduce the risks identified in
Stage 2.

Users should be familiar with the International Standards for Phytosanitary Measures
(ISPMs) published by the Food and Agriculture Organization of the United Nations (FAO)

Phytosanitary regulation

Official rule to prevent the introduction and or spread of the quarantine pest or to limit the
economic impact limited non quarantine pest, including establishment of the procedure
for phytosanitary certification.

The main purpose of PRA for the potential quarantine pest (PQP) is to check the
introduction of such pest which might cause devastating effect to the crops if entered and
hence to avoid the inevitable damage due to the consequence of the plant diseases or
pest damages.

In order to remain competitive in the international trade and commerce a comprehensive
disease data base and PRA needs to be developed and brought out on priority especially
for the banana export and import. Carnation and gerbera are an important cut flower
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which has great commercial and aesthetic value for export and import and would be
integral part of agro-economy. In this respect plant quarantine has given terms of
reference to perform Pest Risk Analysis (PRA) of Carnation and gerbera.

As per the TOR following work has been performed:

Carnation

Carnation and Gerbera Pest list have been prepared using the provided
template:

A extensive review was done to collect pertinent data with consultation of major
plant protection journals, proceedings, annual reports, pamphlets, booklets,
CD-ROMs’ (Crop Protection Compendium, CPC 2007) etc from different
National and private organizations of this country.

Prepared global pest list (fungi, bacteria, virus, phytoplasma) known to occur
on Carnation and Gerbera using the pest data sheet format.

Crop Protection Compendium (CPC 2007) was used for Nepal pest list and
global pest list preparation.

Prepared a national quarantine and regulated non-quarantine pest (bacteria,
fungi, virus, phytoplasma) list for Carnation and Gerbera

Prepared global list of pest (bacteria, fungi, virus,viroid, phytoplasma) known to
occur on Carnation and Gerbera using pest data sheet format information using
CABI, CD-ROM.

Pest Risk Analysis (PRA) on Carnation and Gerbera have been completed
using CABI, CD-ROM

Suggestions of preparing framework for annexes to be proposed plant
guarantine regulation

Provided reports of Carnation and Gerbera pest list and PRA to assist in
compilation of reports

Forty-eight pathogens (pests) have been recorded as a global pest of Carnation round
the world wherever it has been grown. Out of 48 pathogens (pest), fungi were recorded
thirty- seven, bacteria 4 and viruses were seven.

There are eight pathogens (pest) recorded from Nepal (CPC 2007). Seven fungal
diseases have been recorded from Nepal (Table 1). There was only one bacterium
pathogen has been recorded from National reports, Proceedings and Annual Reports.
There are no viral diseases recorded in Nepal. Hence, presently, all together eight
diseases are reported in carnation in Nepal.

A list of 40 potential quarantine pest (PQP)/pathogens were identified for pest risk analysis
(PRA) which has been shown in (Table 1). This list is derived after subtracting the pests
reported in Carnation Nepal list + reported in CPC (2007) + reported in literatures for Nepal
(hosts other than carnation from the global carnation pests found in CPC (2007).There were

30 fungi, three bacteria and seven viruses identified for PRA.
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Forty pathogen/pest list of was prepared according to its gravity of likelihood to entry,
spread, risk assessment and risk management with additional declaration. The detall
concerned columns could be seen in Sheet 1-48 and table 1, 2& 3

Pest Risk Analysis of the potential quarantine pests of Carnation indicated the following
four diseases being quarantine pests in circumstances carnation material needs to import
from other parts of the world to Nepal. Besides these, 12 pathogens (pest) required
additional declaration and 8 (pest) pathogens does not requires additional declaration to
import carnation in Nepal while sixteen pathogens have no detail information (Table
2&3).There are 19 quarantine pest (pathogens ) have been identified for Nepal and need
additional declaration on import. Table 3

A summary list of Global disease, Nepal list, Potential quarantine pest (PQP) of carnation
has been presented in Table 4.

Table 4: Global disease, Nepal list, Potential quarantine pest (PQP) of carnation

Pest type Global pest Nepal list Potential Quarantine  Pest
(PQP)

Fungi 37 7 30

Bacterium 4 1 3

Viruses 7 - 7

Total 48 8 40

Gerbera

Pest risk analysis (PRA) provide a framework in which the risks associated with the
importation of plant commodities and the introduction of pests into new areas can be
identified and assessed. It does not generate conclusions, but presents scientific
information to aid the selection of appropriate measures for reducing risk and facilitating
the movement of plants and plant products.

The disease causing pest of gerbera is found to be 14 globally worldwide as global pest
(pathogens) and six of them are reported in Nepal and eight pest (pathogens) are
considered as potential quarantine pest (PQP) for Nepal. Out of 14 global pest of gerbera
12 were fungi, one bacteria and one virus observed globally in the world. Similarly in
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Nepal list 5 fungi and one virus was recorded while six fungi and one bacterium pest was
recorded as potential quarantine pest (pathogen) for Nepal. There are two quarantine
pest (pathogens) identified in case of gerbera.

Conclusion

Forty-eight pest (pathogens) pathogens have been recorded from different parts of world
globally. Among them 37 were fungal, 7 viral, and 4 were bacterial pathogens. However,
only 8 pathogens are found in Nepal responsible for carnation diseases and the rest 40
were considered as potential quarantine pest for Nepal. PRA has been carried out for
Potential Quarantine Pest.

Similarly in case of Gerbera there are 14 global pest (pathogens) reported worldwide. Six
of them are reported in Nepal and eight pests (pathogens) are considered as potential
guarantine pest (PQP) for Nepal.

Adopting similar methodology PRA for Citrus, Lentil and pest database for some other
commodities were prepared
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