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Abstract

The EFSA Panel on Plant Health conducted a pest categorisation of cowpea mosaic virus (CPMV) for
the EU territory. The identity of CPMV, a member of the genus Comovirus (family Secoviridae), is
established and detection and identification methods are available. The pathogen is not included in the
Commission Implementing Regulation (EU) 2019/2072. It has been reported from the Americas, and
several countries in Africa and Asia and it is not known to be present in the EU in natural conditions.
CPMV is considered a major pathogen of cowpea on which it causes symptoms ranging from mild to
severe mosaic, chlorosis and necrosis. The virus has been reported sporadically on some other
cultivated species of the family Fabaceae, including soybean and some common bean varieties. CPMV
is transmitted by cowpea seeds, with uncertainty on the transmission rate. There is uncertainty on
seed transmission by other Fabaceae host species due to lack of information. CPMV is also transmitted
by several beetle species, one of which, Diabrotica virgifera virgifera, is present in the EU. Seeds for
sowing of cowpea are identified as the major entry pathway. The cultivated area and production of
cowpea in the EU territory are mainly limited to local varieties cultivated at a small scale in
Mediterranean EU Member States. Should the pest establish in the EU, an impact is expected on
cowpea crops at local scale. There is high uncertainty on the potential impact that CPMV would cause
on other natural hosts cultivated in the EU due to the lack of information from the areas of CPMV’s
current distribution. Despite the uncertainty concerning the potential impact on bean and soybean
crops in the EU, CPMV satisfies the criteria that are within the remit of EFSA to assess for it to be
regarded as a potential Union quarantine pest.
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1. Introduction

1.1. Background and Terms of Reference as provided by the requestor

1.1.1. Background

The new Plant Health Regulation (EU) 2016/2031, on the protective measures against pests of
plants, is applying from 14 December 2019. Conditions are laid down in this legislation in order for
pests to qualify for listing as Union quarantine pests, protected zone quarantine pests or Union
regulated non-quarantine pests. The lists of the EU regulated pests together with the associated
import or internal movement requirements of commodities are included in Commission Implementing
Regulation (EU) 2019/2072. Additionally, as stipulated in the Commission Implementing Regulation
2018/2019, certain commodities are provisionally prohibited to enter in the EU (high risk plants, HRP).
EFSA is performing the risk assessment of the dossiers submitted by exporting to the EU countries of
the HRP commodities, as stipulated in Commission Implementing Regulation 2018/2018. Furthermore,
EFSA has evaluated a number of requests from exporting to the EU countries for derogations from
specific EU import requirements.

In line with the principles of the new plant health law, the European Commission with the Member
States are discussing monthly the reports of the interceptions and the outbreaks of pests notified by
the Member States. Notifications of an imminent danger from pests that may fulfil the conditions for
inclusion in the list of the Union quarantine pest are included. Furthermore, EFSA has been performing
horizon scanning of media and literature.

As a follow-up of the above-mentioned activities (reporting of interceptions and outbreaks, HRP,
derogation requests and horizon scanning), a number of pests of concern have been identified. EFSA
is requested to provide scientific opinions for these pests, in view of their potential inclusion by the risk
manager in the lists of Commission Implementing Regulation (EU) 2019/2072 and the inclusion of
specific import requirements for relevant host commodities, when deemed necessary by the risk
manager.

1.1.2. Terms of reference

EFSA is requested, pursuant to Article 29(1) of Regulation (EC) No 178/2002, to provide scientific
opinions in the field of plant health.

EFSA is requested to deliver 53 pest categorisations for the pests listed in Annex 1A, 1B, 1D and 1E
(for more details see mandate M-2021-00027 on the Open.EFSA portal). Additionally, EFSA is
requested to perform pest categorisations for the pests so far not regulated in the EU, identified as
pests potentially associated with a commodity in the commodity risk assessments of the HRP dossiers
(Annex 1C; for more details see mandate M-2021-00027 on the Open.EFSA portal). Such pest
categorisations are needed in the case where there are not available risk assessments for the EU.

When the pests of Annex 1A are qualifying as potential Union quarantine pests, EFSA should
proceed to phase 2 risk assessment. The opinions should address entry pathways, spread,
establishment, impact and include a risk reduction options analysis.

Additionally, EFSA is requested to develop further the quantitative methodology currently followed
for risk assessment, in order to have the possibility to deliver an express risk assessment methodology.
Such methodological development should take into account the EFSA Plant Health Panel Guidance on
quantitative pest risk assessment and the experience obtained during its implementation for the Union
candidate priority pests and for the likelihood of pest freedom at entry for the commodity risk
assessment of High Risk Plants.

1.2. Interpretation of the Terms of Reference

Cowpea mosaic virus (CPMV) is one of a number of pests listed in Annex 1D to the Terms of
Reference (ToR) to be subject to pest categorisation to determine whether it fulfils the criteria of a
potential Union quarantine pest (QP) for the area of the EU excluding Ceuta, Melilla and the outermost
regions of Member States referred to in Article 355(1) of the Treaty on the Functioning of the
European Union (TFEU), other than Madeira and the Azores, and so inform EU decision-making as to
its appropriateness for potential inclusion in the lists of pests of Commission Implementing Regulation
(EU) 2019/2072. If a pest fulfils the criteria to be potentially listed as a Union QP, risk reduction
options will be identified.
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2. Data and methodologies

2.1. Data

2.1.1. Literature search

A literature search on cowpea mosaic virus was conducted at the beginning of the categorisation in
the ISI Web of Science bibliographic database, using the scientific name of the pest as search term.
Papers relevant for the pest categorisation were reviewed, and further references and information
were obtained from experts, as well as from citations within the references and grey literature.

2.1.2. Database search

Pest information, on host(s) and distribution, was retrieved from the EPPO Global Database, the
CABI databases and scientific literature databases as referred above in Section 2.1.1.

Data about the import of commodity types that could potentially provide a pathway for the pest to
enter the EU and about the area of hosts grown in the EU were obtained from EUROSTAT (Statistical
Office of the European Communities).

The Europhyt and TRACES databases were consulted for pest-specific notifications on interceptions
and outbreaks. Europhyt is a web-based network run by the Directorate General for Health and Food
Safety (DG SANT�E) of the European Commission as a subproject of PHYSAN (Phyto-Sanitary Controls)
specifically concerned with plant health information. TRACES is the European Commission’s multilingual
online platform for sanitary and phytosanitary certification required for the importation of animals,
animal products, food and feed of non-animal origin and plants into the European Union, and the
intra-EU trade and EU exports of animals and certain animal products. Up until May 2020, the
Europhyt database managed notifications of interceptions of plants or plant products that do not
comply with EU legislation, as well as notifications of plant pests detected in the territory of the
Member States and the phytosanitary measures taken to eradicate or avoid their spread. The
recording of interceptions switched from Europhyt to TRACES in May 2020.

GenBank was searched to determine whether it contained any nucleotide sequences for cowpea
mosaic virus which could be used as reference material for molecular diagnosis. GenBank®

(www.ncbi.nlm.nih.gov/genbank/) is a comprehensive publicly available database that as of August
2019 (release version 227) contained over 6.25 trillion base pairs from over 1.6 billion nucleotide
sequences for 450,000 formally described species (Sayers et al., 2020).

2.2. Methodologies

The Panel performed the pest categorisation for cowpea mosaic virus, following guiding principles
and steps presented in the EFSA guidance on quantitative pest risk assessment (EFSA PLH Panel et
al., 2018), the EFSA guidance on the use of the weight of evidence approach in scientific assessments
(EFSA Scientific Committee, 2017) and the International Standards for Phytosanitary Measures No. 11
(FAO, 2013).

The criteria to be considered when categorising a pest as a potential Union QP is given in
Regulation (EU) 2016/2031 Article 3 and Annex I, Section 1 of the Regulation. Table 1 presents the
Regulation (EU) 2016/2031 pest categorisation criteria on which the Panel bases its conclusions. In
judging whether a criterion is met the Panel uses its best professional judgement (EFSA Scientific
Committee, 2017) by integrating a range of evidence from a variety of sources (as presented above in
Section 2.1) to reach an informed conclusion as to whether or not a criterion is satisfied.

The Panel’s conclusions are formulated respecting its remit and particularly with regard to the
principle of separation between risk assessment and risk management (EFSA founding regulation (EU)
No 178/2002); therefore, instead of determining whether the pest is likely to have an unacceptable
impact, deemed to be a risk management decision, the Panel will present a summary of the observed
impacts in the areas where the pest occurs, and make a judgement about potential likely impacts in
the EU. Whilst the Panel may quote impacts reported from areas where the pest occurs in monetary
terms, the Panel will seek to express potential EU impacts in terms of yield and quality losses and not
in monetary terms, in agreement with the EFSA guidance on quantitative pest risk assessment (EFSA
PLH Panel, 2018). Article 3 (d) of Regulation (EU) 2016/2031 refers to unacceptable social impact as a
criterion for QP status. Assessing social impact is outside the remit of the Panel.

Cowpea mosaic virus: pest categorisation
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3. Pest categorisation

3.1. Identity and biology of the pest

3.1.1. Identity and taxonomy

Is the identity of the pest clearly defined, or has it been shown to produce consistent symptoms
and/or to be transmissible?

Yes, the identity of cowpea mosaic virus is clearly defined. The pathogen has been shown to
produce consistent symptoms and to be transmissible.

Cowpea mosaic virus (CPMV) is currently classified in the species Cowpea mosaic virus belonging to
the genus Comovirus (subfamily Comovirinae, family Secoviridae, order Picornavirales) (ictv.global/
taxonomy). The species name (Cowpea mosaic virus) will be changed to Comovirus vignae according to
taxonomy proposal 2022.005P.A.v1.Secoviridae_rename (https://ictv.global/files/proposals/pending?fid=
7456#block-teamplus-page-title), which has been approved by the International Committee on
Taxonomy of Viruses (ICTV) and whose ratification is expected in spring 2023. CPMV icosahedral viral
particles, 28 nm in diameter, are composed of two types of coat protein (CP), the large CP (LCP, 41 kDA)
and the small CP (SCP, 23.7 kDA) (Lin et al., 1999). Virions separately encapsidate two genomic RNA
components, RNA1 and RNA2. Depending on the encapsidated RNA, virus particles may have different
buoyant densities in caesium chloride (CsCl) gradients, resulting in two separate components, the bottom
(B) and the middle (M). In addition, a third top (T) component may contain empty particles with no
detectable RNA. The T component is widely used for biotechnological applications, mainly for the
expression of either peptides or polypeptides in plants or as nanoparticles formed by empty virions as
tools for human antitumour therapies (Sainsbury et al., 2010; Beatty and Lewis, 2019; Venkataraman
and Hefferon, 2021). The bipartite RNA genome possesses a 5’-VPg and a 30-poly(A) tail. RNA1 and
RNA2 consist of 5,889 and 3,841 nucleotides (nt), respectively, excluding the poly(A) tail. They do not
share any sequence homology, except for the 50- and 30-untranslated regions (UTR), and act as
messenger RNAs for the expression of large polyproteins, which undergo proteolytic cleavage. RNA1
encodes a 200-kDa protein (200K), which is subsequently cleaved to give the final products 32K, 58K,
VPg, 24K and 87K, with the latter containing the motifs of the RNA-dependent RNA polymerase (RdRp).
RNA2 encodes two polyproteins, 105K and 95K, due to the leaky scanning of the first AUG, which are
both cleaved by the RNA1-encoded 24 K protease to give a 58K or 48K product, respectively, as well as

Table 1: Pest categorisation criteria under evaluation, as derived from Regulation (EU) 2016/2031
on protective measures against pests of plants (the number of the relevant sections of the
pest categorisation is shown in brackets in the first column)

Criterion of pest categorisation
Criterion in Regulation (EU) 2016/2031 regarding
Union quarantine pest (Article 3)

Identity of the pest (Section 3.1) Is the identity of the pest clearly defined, or has it been
shown to produce consistent symptoms and to be
transmissible?

Absence/presence of the pest in the EU
territory (Section 3.2)

Is the pest present in the EU territory?
If present, is the pest in a limited part of the EU or is it
scarce, irregular, isolated or present infrequently? If so, the
pest is considered to be not widely distributed.

Pest potential for entry, establishment and
spread in the EU territory (Section 3.4)

Is the pest able to enter into, become established in, and
spread within, the EU territory? If yes, briefly list the
pathways for entry and spread.

Potential for consequences in the EU
territory (Section 3.5)

Would the pests’ introduction have an economic or
environmental impact on the EU territory?

Available measures
(Section 3.6)

Are there measures available to prevent pest entry,
establishment, spread or impacts?

Conclusion of pest categorisation (Section 4) A statement as to whether (1) all criteria assessed by EFSA
above for consideration as a potential quarantine pest were
met and (2) if not, which one(s) were not met.
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large capsid protein (LCP) and small capsid protein (SCP). The 48K protein is the cell-to-cell movement
protein, which is part of the tubular structures trespassing the plasmodesmata of CPMV infected cells
(Lomonossoff, 2008). LCP and SCP have also a role in long-distance movement inside the plant. The 58K
protein is involved in RNA2 replication. RNA1 is replication competent at the single cell level, however, it
cannot move, nor are virions formed (Fuchs et al., 2022).

The genome of CPMV has been completely sequenced (RefSeqs NC_003549, NC_003550).
Moreover, the complete coding sequences of at least three other isolates and additional partial
sequences are publicly available in GenBank.

The EPPO code1 (Griessinger and Roy, 2015; EPPO, 2019) for this species is: CPMV00 (EPPO,
online).

Synonyms: cowpea mosaic comovirus, cowpea yellow mosaic virus, CPMV.
Cowpea severe mosaic virus was considered in the past as a severe strain of CPMV, but since 1982

it has been classified in the different species Cowpea severe mosaic virus (Matthews, 1982). Therefore,
uncertainties exist on which of the two species some of the studies dating before the taxonomic
revision refer to.

3.1.2. Biology of the pest

Cowpea mosaic disease was first reported in the USA together with its possible transmission by the
chrysomelidae beetle Ceratoma trifurcata (Forster) (Smith, 1924). CPMV was initially isolated in 1959 in
Nigeria from cowpea (Vigna unguiculata L.). Its natural host range is limited to a few species in the
family Fabaceae (Chant, 1959).

CPMV is transmitted by leaf-feeding beetles (Coleoptera) in the families Chrysomelidae (leaf
beetles), and Curculionidae (weevils). The chrysomelid Ceratoma trifurcata (Foster) was the first
suspected vector (Smith, 1924). CPMV isolate MP-5 (Nigeria) was shown to be transmitted by adults of
the chrysomelids Ootheca mutabilis Sahlberg and Paraluperodes quaternus (Fairmaire), and the
curculionid Nematocerus acerbus (Faust), with O. mutabilis being the most efficient vector (Whitney
and Gilmer, 1974). Ceratoma trifurcata, together with some additional chrysmelids (Diabrotica balteata
LeConte, D. undecimpunctata howardi Barber, D. virgifera LeConte and Acalymma vittatum (F.)), have
been reported as CPMV vectors (Jansen and Staples, 1971; Tolin et al., 2016). The species D. virgifera
was splitted in the two subspecies D. virgifera virgifera Le Conte and D. virgifera zeae Krysan & Smith
in 1980, after the identification of D. virgifera as a vector of CPMV (Jansen and Staples, 1971).
Although experiments by Jansen and Staples (1971) were performed using beetles from Nebraska
where D. virgifera zeae is not known to be present (EFSA PLH Panel, 2019), uncertainties exist on
whether both subspecies are able to transmit this virus. The ladybird beetle Epilachna varivestis
Mulsant (family Coccinellidae) was reported to be a vector of the severe strain of CPMV (Jansen and
Staples, 1970). Due to the reallocation of this strain in a new species (see Section 3.1.1), there is
uncertainty on the capability of this beetle to transmit CPMV.

In general, chrysomelid adult beetles can become viruliferous in a short time, with apparently no
latency period before transmission, although acquisition and transmission efficiency increase with the
extension of the feeding time and depend on the virus-beetle combination (Bakker, 1975; reviewed by
Fulton et al., 1987; Tolin et al., 2016). Virus titre in viruliferous beetles decreases over time (Ghabrial
and Schultz, 1983). Retention of comoviruses in the insect depends on the beetle feeding activity on
the infected plant and could be extended during diapause or in the absence of host plants (Jansen and
Staples, 1971; Tolin et al., 2016). Beetle larvae can acquire and transmit comoviruses, with no
evidence that the virus can overcome the pupation stage and be retained in the adult (Fulton et
al., 1987; Tolin et al., 2016). In the absence of specific data, uncertainty exists on the transmission of
CPMV by juvenile beetle stages and retention of transmissibility over extended periods. Based on
experimental evidence, among vector species tested O. mutabilis Sahlb. has been reported to lose the
infectivity after 48 h (Chant, 1959), while other viruliferous beetles (C. trifurcata, D. balteata, D.
undecimpunctata howardi, D. virgifera, A. vittatum) retained the transmission ability of CPMV up to
10 days (Jansen and Staples, 1971). No virus replication occurs in the vector and no transovarial
transmission is observed (Lomonossoff, 2008; Tolin et al., 2016).

1 An EPPO code, formerly known as a Bayer code, is a unique identifier linked to the name of a plant or plant pest important in
agriculture and plant protection. Codes are based on genus and species names. However, if a scientific name is changed the
EPPO code remains the same. This provides a harmonised system to facilitate the management of plant and pest names in
computerised databases, as well as data exchange between IT systems (Griessinger and Roy, 2015; EPPO, 2019).
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CPMV transmission has been reported to be facilitated by the nymphs and adults of the thrips
Sericothrips occipitalis Hood and Taeniothrips sjostedti (Tryb.) (Thysanoptera: Thripidae) as well as by
the nymphs of the grasshopper Catantops spissus spissus Wlk. and the adults of Zonocerus variegatus
F. (family Acrididae, order Orthoptera) (Whitney and Gilmer, 1974), which have been reported only in
central Africa so far. However, these studies are associated with uncertainties due to reported
experimental failures and a reassessment of the role of thrips in the transmission of CPMV based on
artificial inoculation tests and ELISA assays concluded that T. sjostedti is unlikely to significantly
contribute to the field spread of CPMV in Nigeria (Allen and Van Damme, 1981). Grasshopper faecal
pellets were shown to contain infectious CPMV but their relevance in the natural spread of the virus
was not assessed (Whitney and Gilmer, 1974). The stability of the virus and its easy mechanical
transmission may favour virus spread by human activities.

Cowpea seed transmission (1%–5%) was reported (van Kammen et al., 2001 citing Gilmer et al.,
1974). Subsequently, Thottappilly and Rossel (1987) reported that no seed transmission was observed
in seedlings from different cowpea breeding lines experimentally inoculated with CPMV and showing
clear symptoms of mosaic. Ladipo (1988) recovered an infectious CPMV isolate (originating from
Crotalaria juncea) from flower buds, petals, open flowers, seed coat and cotyledons with embryo axis
of green seeds and green pods, but not from seed coat of air-dried seeds or dried pod tissues of two
cowpea cultivars (C20-55 and Ife Brown). Moreover, no symptoms were observed in seedlings
germinated from seeds collected from Crotalaria juncea and cowpea plants infected by CPMV.
However, due to the limited number of tested seeds, the author did not exclude that transmission at
low rate would escape detection in the reported assay (Ladipo, 1988). In addition, negative results of
bioassays seem questionable due to the low sensitivity of the detection method. More recently, about
65% virus infection was reported in seedlings emerged from seeds of cowpea plants infected by
CPMV-egn, an isolate reported in Egypt (Younes et al., 2018; Abd El-Aziz and Younes, 2019; Abdel
Aleem et al., 2019). Therefore, there is uncertainty on CPMV seed transmission rate in cowpea.
Experimentally, CPMV is mechanically transmissible to several species of the genus Nicotiana (family
Solanaceae) and to several members of the families Fabaceae, Chenopodiaceae and Amaranthaceae
(Bock, 1971; Ladipo, 1988).

3.1.3. Host range/species affected

Cowpea (Vigna unguiculata L.) is the main natural host of CPMV (Chant, 1959). Natural infections
by this virus have also been reported in soybean (Glycine max; Van Kammen et al., 2001 citing
Thottappilly and Rossel, 1985; Cho and Lee, 2003) and soybean CPMV isolates from Nigeria are
available in DSMZ collection (Germany) (www.dsmz.de, accessed on 09/11/2022). CPMV has been
found in some other cultivated plant species belonging to the Fabaceae family, such as red kidney
bean and Jamaica bean (Phaseolus vulgaris; Lloyd Thomas, 1981), sunn hemp (Crotalaria juncea;
Ladipo, 1988) and lablab bean (Lablab purpureus; Martin et al., 2014). Due to the limited number of
reports, which are generally old and not associated with straightforward molecular data, an uncertainty
exists on the reported natural host range of CPMV. Other cultivated plant species in the family
Fabaceae have been experimentally infected by CPMV (e.g., Cicer arietinum, Cajanus cajan, Phaseolus
vulgaris, Vigna radiata, Trifolium pratense) (Bock, 1971). Members of the families Amaranthaceae (i.e.,
Gomphrena globosa, Lupinus albus), Chenopodiaceae (i.e. Chenopodium quinoa, C. amaranticolor and
C. murale), and Solanaceae (i.e. Nicotiana benthamiana, N. debneyi, N. occidentalis, N. repanda and
N. sylvestris) were shown to be experimental CPMV hosts (Bock, 1971; Ladipo, 1988). The wild host
Phaseolus lathyroides was found to be naturally infected by CPMV and could represent a natural
reservoir of the virus (Alconero and Santiago, 1973; Lima and Nelson, 1977). In addition, pigeon pea
(Cajanus cajan), which grows as a perennial plant in the coastal areas of Kenya may serve as a virus
natural reservoir (Bock, 1971). Other natural hosts may also exist, as supported by the recent
identification of CPMV in a pool of weeds studied by metagenomics approaches in Tanzania (Mwaipopo
et al., 2021). A detailed list of natural and experimental hosts of CPMV is reported in Appendix A.

3.1.4. Intraspecific diversity

Complete and partial genomic sequences of several CPMV isolates are available in GenBank.
Generally, CPMV isolates from different geographic areas are serologically related. However,

although little systematic work has been done in this respect, some differences in the experimental
host range have been observed (van Kammen et al., 2001). Phaseolus lunatus was listed as an
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experimental host for the Surinam CPMV isolate but not for East African isolates (Agrawal, 1964
quoted in van Kammen et al., 2001; Bock, 1971).

3.1.5. Detection and identification of the pest

Are detection and identification methods available for the pest?

Yes, detection and identification methods are available for cowpea mosaic virus.

A range of diagnostic protocols were developed to detect and/or identify CPMV in host plants.
Serological methods include DAS-ELISA, dot-blot immunoassay and tissue-blot immunoassays using
specific antisera (Lloyd Thomas, 1981; Abd El-Aziz and Younes, 2019; Abdel Aleem et al., 2019) some
of which are also commercially available. These serological methods allowed the identification of CPMV
in different plant parts, such as leaves, flowers, pods and seeds (Abd El-Aziz and Younes, 2019).
Monoclonal antibodies were raised and characterised; however, they are not routinely used in virus
diagnosis (Porta et al., 1994). Molecular diagnostic protocols based on reverse transcription (RT)-PCR
mainly aim at the amplification of the SCP or RdRP genes with specific primers, which, however, are
not used for survey purposes (Abdel Aleem et al., 2019). When available, electron microscopy is used
to visualise CPMV virions and cytopathological alterations (Carette et al., 2000; Pouwels et al., 2002;
Abdel Aleem et al., 2019). CPMV was recently identified in wild plants in Tanzania using a next-
generation sequencing approach (Mwaipopo et al., 2021).

3.2. Pest distribution

3.2.1. Pest distribution outside the EU

To date, CPMV has been reported in Africa, Asia and America (see Figure 1). A CPMV isolate from
Suriname has been partially characterised (Agrawal, 1964). A report of CPMV from Cuba (Kvi�eala et
al., 1970) is considered as inconclusive (Thottappilly and Rossel, 1992) as the identity of the virus was
not confirmed by serological or molecular tests. Details on CPMV worldwide distribution are included in
Appendix B.

Figure 1: Global distribution of cowpea mosaic virus (CPMV)
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3.2.2. Pest distribution in the EU

Is the pest present in the EU territory? If present, is the pest in a limited part of the EU or is it
scarce, irregular, isolated or present infrequently? If so, the pest is considered to be not widely
distributed.

No, cowpea mosaic virus is not known to be present in the EU territory under natural conditions.

To date, CPMV has not been reported in the EU under natural conditions. However, the virus is
used in several EU laboratories.

3.3. Regulatory status

3.3.1. Commission Implementing Regulation 2019/2072

Cowpea mosaic virus is not listed in Annex II of Commission Implementing Regulation (EU)
2019/2072 and implementing acts of Regulation (EU) 2016/2031, or in any emergency plant health
legislation.

3.3.2. Hosts or species affected that are prohibited from entering the Union
from third countries

None of the natural host plants of cowpea mosaic virus are prohibited from entering the Union
from third countries under Commission Implementing Regulation (EU) 2019/2072.

3.3.3. Legislation addressing the organisms that vector CPMV (Commission
Implementing Regulation 2019/2072)

Among known vectors of CPMV, Diabrotica undecimpunctata howardi and D. virgifera zeae are QPs
included in Annex II, Part A of Commission Implementing Regulation EU 2019/2072, whereas other
beetles (O. mutabilis, P. quaternus, N. acerbus, C. trifurcata, D. balteata, D. virgifera virgifera, A.
vittatum) are not regulated.

3.4. Entry, establishment and spread in the EU

3.4.1. Entry

Is the pest able to enter into the EU territory? If yes, identify and list the pathways.

Yes, CPMV is able to enter the EU territory through cowpea seeds for sowing, although
uncertainty exists on the seed transmission rate. The entry of CPMV into the EU through seeds for
sowing of other Fabaceae natural hosts is uncertain because of lack of evidence.

Comment on plants for planting as a pathway.

CPMV hosts are mostly traded as seeds. Therefore, plants for planting other than seeds are
unlikely to be a pathway of entry.

The Panel identified cowpea seeds for sowing as the main entry pathway of CPMV in the EU, with
uncertainty on seed transmission rate (see Section 3.1.2). Seeds for sowing of other natural hosts
have been identified as a potential entry pathway, with uncertainties due to the lack of experimental
evidence on seed transmission in these hosts. Green pods and beans as well as dried beans of hosts
for feed and food are identified as a minor entry pathway of CPMV: green pods contain immature
seeds that are not expected to germinate; although it is unlikely that beans for feed and food will be
sown, spillage during unloading operation and transport cannot be excluded.

Although CPMV viruliferous beetles have been reported to retain the transmission capability for up
to 10 days (Chant, 1959; Jansen and Staples, 1971), they are not associated with seeds, which is the
relevant host traded commodity. Although beetle vectors can be associated with soil during juvenile
stages, there is no experimental evidence of CPMV transmission by juvenile stages. Moreover, there is
no evidence that the virus can overcome the pupation stage and be retained in the adult of known
vectors. Therefore, entry of CPMV through virulent vectors in soil is considered unlikely. In addition,
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soil not associated with plants is a pathway closed by legislation (Annex VI, 19). Consequently,
potential entry pathway associated with the vectors is considered as negligible. Because of the limited
virus retention and the low probability of finding the appropriate host, potential entry through
hitchhiking of an insect vector is very unlikely.

The Panel notes that CPMV has been used since long in several EU laboratories in absence of
quarantine restrictions. Nevertheless, no outbreaks of this virus have been reported in the EU.

CPMV hosts are traded mostly as seeds and therefore, plants for planting other than seeds are
unlikely to be a pathway of entry.

There are no prohibitions (Annex VI) or specific requirements (Annex VII) in place regulating CPMV
hosts in the EU. Phytosanitary certificate is specifically required for some commodities as indicated in
Table 2 where the main potential entry pathway of CPMV is listed.

Notifications of interceptions of harmful organisms began to be compiled in Europhyt in May 1994
and in TRACES in May 2020. As of 11 November 2022 and 25 November 2022 there were no records
of interception of cowpea mosaic virus in the Europhyt and TRACES databases, respectively. However,
since CPMV is not a QP, EU member states have no obligation to notify interceptions of the virus via
Europhyt.

3.4.2. Establishment

Is the pest able to become established in the EU territory?

Yes, the virus can potentially establish wherever the hosts are available in the EU.

CPMV could potentially establish in the EU areas where its hosts are present. Natural hosts of
CPMV, particularly V. unguiculata, G. max and P. vulgaris are cultivated in the EU. Uncertainty exists on
the possibility that some of the experimental hosts may become naturally infected by CPMV. Transfer
from an infected plant to other hosts could occur via insect vectors or mechanically. Among the several
CPMV insect vectors (Jansen and Staples, 1971; Tolin et al., 2016), the beetle D. virgifera virgifera is
present in several EU member states (Figure 2; CABI, 2019) and could contribute to the virus
establishment. Whether other vectors may also contribute to the establishment of CPMV in the EU is
unknown. Availability of not-yet identified natural hosts and vectors of CPMV could favour its
establishment in the EU.

Table 2: Potential pathways for cowpea mosaic virus into the EU 27

Pathways Life stage
Relevant mitigations (e.g. prohibitions (Annex VI), special
requirements (Annex VII) or phytosanitary certificates (Annex XI)
within Implementing Regulation 2019/2072)

Description
(e.g. host/intended
use/source)

Seeds for sowing of
CPMV hosts

Annex XI (8 and 10) phytosanitary certificates are required for their
introduction in the Union territory of Glycine max (seeds for sowing) from all
third countries, and of Phaseolus vulgaris (beans for sowing) from third
countries other than Switzerland.
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3.4.2.1. EU distribution of main host plants

Cowpea, the major host of CPMV, is cultivated in some EU countries. Details on cowpea production reported
in FAOSTAT database in Croatia, Cyprus and Hungary are provided in Table 3. However, cowpea is locally
cultivated in several other EU countries, including Italy (Locatelli, 2011), Greece (Lazaridi et al., 2017) and
Portugal (Carvalho et al., 2017), where a number of locally adapted populations are conserved at a small scale.

3.4.2.2. Climatic conditions affecting establishment

Climatic conditions in the EU are not limiting factors for CPMV establishment that rather is
dependent on the availability of host plants and vectors in the EU.

3.4.3. Spread

Describe how the pest would be able to spread within the EU territory following establishment.

Following its introduction into the EU, the virus could potentially spread by natural and human-
assisted means.

Comment on plants for planting as a mechanism of spread.

CPMV hosts are traded mostly as seeds. Therefore, plants for planting other than seeds are
unlikely to constitute a mechanism of virus spread.

Figure 2: Global distribution map for Diabrotica virgifera virgifera (extracted from the CABI database
accessed on 28 October 2022, last updated by CABI on 16 November 2021). Disclaimer:
The designations employed and the presentation of material on this map do not imply the
expression of any opinion whatsoever on the part of the European Food Safety Authority
concerning the legal status of any country, territory, city or area or of its authorities, or
concerning the delimitation of its frontiers or boundaries.

Table 3: Dried cowpea production (harvested area in ha (production in tonnes)). FAOSTAT
database, date of extraction 13 October 2022

MS/TIME 2013 2014 2015 2016 2017

Croatia 721 (1378) 678 (1413) 600 (1346) 1,534 (3985) 938 (2347)

Cyprus 210 (235) 222 (234) 286 (257) 153 (196) 142 (136)

Hungary 1 (1) 0 4 (5) 4 (7) 5 (5)

Cowpea mosaic virus: pest categorisation

www.efsa.europa.eu/efsajournal 12 EFSA Journal 2023;21(2):7847



Trade of CPMV infected seeds may spread the virus at long distances. Natural spread in the field is
mediated by vectors, one of which (D. virgifera virgifera) is known to be present in the EU territory,
namely Austria, Bulgaria, Croatia, Czechia, France, Germany, Greece, Hungary, Italy, Poland, Romania,
Slovakia, and Slovenia (CABI, 2019). Although D. virgifera virgifera larvae can only complete
development on corn roots, adults of this species, likely flown there from cornfields, have been
reported to feed on soybean (Levine et al., 2002), which is a CPMV host (see Section 3.1.3). If the
adults of D. virgifera virgifera feed on CPMV infected hosts, they are expected to spread the virus.
Whether beetle species already present in the EU may also contribute to virus spread is unknown, as
well as there is uncertainty on the role of grasshopper faecal pellets, shown to contain infectious CPMV
(Whitney and Gilmer, 1974), or other modes of mechanical transmission in the natural spread of the
virus. It is unknown whether wild Fabaceae present in the EU could act as reservoir for CPMV.
Following the virus introduction into the EU, both the virus, which is easily mechanically transmissible,
and the vectors can be dispersed by human activities. Machinery not appropriately cleaned may carry
seeds or viruliferous vectors, thus contributing to the spread of the virus.

3.5. Impacts

Would the pests’ introduction have an economic or environmental impact on the EU territory?

Yes, should the virus be introduced in the EU, an economic impact is expected on cowpea
production in the EU.

Cowpea plants infected by CPMV show typical mosaic symptoms, which vary in severity, from light
green mottle to yellow mosaic. Leaves are distorted, showing significant reduced growth, especially of
younger leaves (van Kammen et al., 2001). The number of flowers and pods is also reduced.
Premature plant death may follow (Bliss and Robertson, 1971 quoted in Younes et al., 2018). Cowpea
cv. California Blackeye shows chlorotic spots with diffuse borders (diam. 1–3 mm) in inoculated
primary leaves and a bright yellow or light green mosaic on trifoliolate leaves, moderate distortion, and
reduction in size and chlorotic spots on pods (van Kammen et al., 2001). Host plant reactions were
described by Hampton et al. (1978) and Ladipo (1988), who reported a CPMV incidence of 1.5% on C.
juncea plants showing mosaic, distortion and puckering. In cowpea-infected fields yield losses occur,
ranging from 60% to 100% (Thottappilly and Rossel, 1992). The incidence and impact may depend on
the cultivar susceptibility (Thottappilly and Rossel, 1992; van Kammen et al., 2001). In a survey
conducted in Nigeria, from 1% to 19% cowpea plants were shown to be infected by CPMV (Shoyinka
et al., 1997 quoted in Abdel Aleem et al., 2019). In Egypt, in 2015 and 2016, 6% of 200 cowpea
plants showing mosaic, mottling, spots, chlorosis and leaf malformations was reported to be infected
by CPMV (Abdel Aleem et al., 2019). CPMV mixed infections with other cowpea infecting viruses were
reported in Nigeria (Aliyu et al., 2012). The CPMV impact on cowpea yield can be mitigated by using
available resistant or immune cultivars (Beier et al., 1977; van Kammen et al., 2001). Should the virus
become established in the EU, an impact can be expected on cowpea production. However, cowpea
crops in the EU are mainly restricted to Mediterranean MSs and limited to small-scale production of
locally adapted varieties that contribute to the preservation of cowpea biodiversity. The susceptibility of
these local varieties to the virus is not known, generating uncertainty on the magnitude of the impact
of CPMV on cowpea in the EU. No outbreaks on bean and soybean crops have been reported in areas
where the virus is known to be present. For this reason, the potential impact on other Fabacae hosts
species such as bean and soybean crops in the EU is highly uncertain due to lack of information from
the areas of CPMV’s current distribution.

3.6. Available measures and their limitations

Are there measures available to prevent pest entry, establishment, spread or impacts such that the
risk becomes mitigated?

Yes, there are measures available to prevent CPMV entry, establishment, spread and impacts (see
Sections 3.3.2, 3.4.1 and 3.6.1).
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3.6.1. Identification of potential additional measures

Additional potential risk reduction options and supporting measures are shown in sections 3.6.1.1
and 3.6.1.2.

3.6.1.1. Additional potential risk reduction options

Potential additional control measures are listed in Table 4.

Table 4: Selected control measures (a full list is available in EFSA PLH Panel et al., 2018) for pest
entry/establishment/spread/impact in relation to currently unregulated hosts and
pathways. Control measures are measures that have a direct effect on pest abundance

Control
measure/risk
reduction option
(Blue underline
= Zenodo doc,
Blue = WIP)

RRO summary
Risk element targeted
(entry/establishment/
spread/impact)

Require pest freedom Use of cowpea seeds for sowing and green pods and
beans, and dried beans originating from a country
officially free from CPMV or from a pest free area or
from a pest free place of production is highly
effective.

Entry/spread

Crop rotation,
associations and
density, weed/
volunteer control

Crop rotation, associations and density, weed/
volunteer control are used to prevent problems
related to pests and are usually applied in various
combinations to make the habitat less favourable for
pests.
The measures deal with (1) allocation of crops to
field (over time and space) (multi-crop, diversity
cropping) and (2) to control weeds and volunteers
as hosts of pests/vectors.

Control of wild hosts and crop rotation may reduce
virus inoculum.

Establishment/spread/impact

Use of resistant and
tolerant plant species/
varieties

Resistant plants are used to restrict the growth and
development of a specified pest and/or the damage
they cause when compared to susceptible plant
varieties under similar environmental conditions and
pest pressure. It is important to distinguish resistant
from tolerant species/varieties.

Cowpea resistant, tolerant or immune cultivars are
available (Beier et al., 1977; van Kammen et
al., 2001).

Entry/establishment/impact

Chemical treatments on
crops including
reproductive material

Chemical treatments against the CPMV vectors are
expected to reduce virus spread and disease impact.

Spread/establishment/impact

Cleaning and
disinfection of facilities,
tools and machinery

The physical and chemical cleaning and disinfection
of facilities, tools, machinery, transport means,
facilities and other accessories (e.g. boxes, pots,
pallets, palox, supports, hand tools). The measures
addressed in this information sheet are: washing,
sweeping and fumigation.

Cleaning measures may remove vector or CPMV-
infected seeds carried over by the machinery.

Entry/spread
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Table 5: Selected supporting measures (a full list is available in EFSA PLH Panel, 2018) in relation
to currently unregulated hosts and pathways. Supporting measures are organisational
measures or procedures supporting the choice of appropriate risk reduction options that
do not directly affect pest abundance

Supporting measure Summary
Risk element targeted
(entry/establishment/
spread/impact)

Inspection and
trapping

Inspection is defined as the official visual examination
of plants, plant products or other regulated articles to
determine if pests are present or to determine
compliance with phytosanitary regulations (ISPM 5).
The effectiveness of sampling and subsequent
inspection to detect pests may be enhanced by
including trapping and luring techniques.

Inspection can be useful to identify early symptoms,
when present.

Entry/establishment/
spread

Laboratory testing Examination, other than visual, to determine if pests are
present using official diagnostic protocols. Diagnostic
protocols describe the minimum requirements for
reliable diagnosis of regulated pests.

Laboratory testing can be performed to assess the
possible presence of the pest in its host plants,
including seeds.

Entry

Sampling According to ISPM 31, it is usually not feasible to
inspect entire consignments, so phytosanitary inspection
is performed mainly on samples obtained from a
consignment. It is noted that the sampling concepts
presented in this standard may also apply to other
phytosanitary procedures, notably selection of units for
testing.

For inspection, testing and/or surveillance purposes the
sample may be taken according to a statistically based
or a non-statistical sampling methodology.

Entry

Phytosanitary certificate
and plant passport

An official paper document or its official electronic
equivalent, consistent with the model certificates of the
IPPC, attesting that a consignment meets phytosanitary
import requirements (ISPM 5)

1) export certificate (import)
2) plant passport (EU internal trade)

A phytosanitary certification confirming that the seeds
for sowing of CPMV host plants are virus-free could be
an effective measure.

Entry

Certification of
reproductive material
(voluntary/official)

Plants come from within an approved propagation
scheme and are certified pest free (level of infestation)
following testing; used to mitigate against pests that
are included in a certification scheme.
The risk is reduced if seeds for sowing are produced
under an approved certification scheme and tested free
of the virus.

Entry/spread

Delimitation of Buffer
zones

ISPM 5 defines a buffer zone as “an area surrounding
or adjacent to an area officially delimited for
phytosanitary purposes in order to minimise the
probability of spread of the target pest into or out of
the delimited area, and subject to phytosanitary or
other control measures, if appropriate” (ISPM 5). The
objectives for delimiting a buffer zone can be to prevent

Spread
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3.6.1.2. Additional supporting measures

Potential additional supporting measures are listed in Table 5.

3.6.1.3. Biological or technical factors limiting the effectiveness of measures

• The presence of wild hosts and mechanical transmission by human activities may reduce the
efficacy of crop rotation and other measures affecting establishment and spread.

• The dispersal potential of vectors could reduce the efficacy of the buffer zone.

4. Uncertainty

Due to the lack of data, there is uncertainty on CPMV seed transmission in Fabaceae natural hosts
other than cowpea. Moreover, there is a key uncertainty on the potential impact on bean and soybean
crops in the EU due to lack of information on susceptibility of varieties grown in the EU and on
outbreaks in these crops in the areas where CPMV is currently present.

Supporting measure Summary
Risk element targeted
(entry/establishment/
spread/impact)

spread from the outbreak area and to maintain a pest
free production place (PFPP), site (PFPS) or area (PFA).
Delimitation of a buffer zone around an outbreak area
could potentially prevent the spread of a pest. However,
in the case of CPMV, this measure might not be very
effective because some of its vectors are polyphagous
and move far from the source of infection.

Surveillance CPMV is not known to be present in the EU.
Surveillance would be an efficient supporting measure.

Spread/establishment

Table 6: The Panel’s conclusions on the pest categorisation criteria defined in Regulation (EU)
2016/2031 on protective measures against pests of plants (the number of the relevant
sections of the pest categorisation is shown in brackets in the first column)

Criterion of pest categorisation
Panel’s conclusions against criterion in
Regulation (EU) 2016/2031 regarding
Union quarantine pest

Key uncertainties

Identity of the pest (Section 3.1) The identity of cowpea mosaic virus is clearly
defined.

None

Absence/presence of the pest in
the EU (Section 3.2)

CPMV has not been reported in the EU under
natural conditions. However, the virus is used in
several EU laboratories.

None

Pest potential for entry,
establishment and spread in the
EU (Section 3.4)

CPMV could enter in the EU with seeds for
sowing of CPMV hosts. Potential virus vectors
and human activities could contribute to virus
establishment and spread. Would the pest enter
in the EU it may establish and spread within the
EU territory.

The Panel notes that CPMV has been used since
long in several EU laboratories in absence of
quarantine restrictions. Nevertheless, no
outbreaks of this virus have been reported in
the EU.

None

Potential for consequences in
the EU (Section 3.5)

Introduction and spread of CPMV could have
negative impact on the EU yield and quality
production of the cultivated hosts.

Potential impact on
bean and soybean crops
in the EU

Available measures (Section 3.6) Potential control measures are available to
mitigate the risk of entry, establishment, spread
and impact of CPMV in the EU.

None
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5. Conclusions

Despite the uncertainty concerning the potential impact on bean and soybean crops in the EU,
CPMV satisfies the criteria that are within the remit of EFSA to assess for it to be regarded as a
potential Union QP. Table 6 provides a summary of the PLH Panel conclusions.
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Abbreviations

EPPO European and Mediterranean Plant Protection Organization
FAO Food and Agriculture Organization
IPPC International Plant Protection Convention
ISPM International Standards for Phytosanitary Measures
MS Member State
PLH EFSA Panel on Plant Health
PZ Protected Zone
TFEU Treaty on the Functioning of the European Union
ToR Terms of Reference

Glossary

Containment (of a pest) Application of phytosanitary measures in and around an infested area to
prevent spread of a pest (FAO, 2021)

Control (of a pest) Suppression, containment or eradication of a pest population (FAO,
2021)

Entry (of a pest) Movement of a pest into an area where it is not yet present, or present
but not widely distributed and being officially controlled (FAO, 2021)

Eradication (of a pest) Application of phytosanitary measures to eliminate a pest from an area
(FAO, 2021)

Establishment (of a pest) Perpetuation, for the foreseeable future, of a pest within an area after
entry (FAO, 2021)

Greenhouse A walk-in, static, closed place of crop production with a usually
translucent outer shell, which allows controlled exchange of material
and energy with the surroundings and prevents release of plant
protection products (PPPs) into the environment

Hitchhiker An organism sheltering or transported accidentally via inanimate
pathways including with machinery, shipping containers and vehicles;
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such organisms are also known as contaminating pests or stowaways
(Toy and Newfield, 2010)

Impact (of a pest) The impact of the pest on the crop output and quality and on the
environment in the occupied spatial units

Introduction (of a pest) The entry of a pest resulting in its establishment (FAO, 2021)
Pathway Any means that allows the entry or spread of a pest (FAO, 2021)
Phytosanitary measures Any legislation, regulation or official procedure having the purpose to

prevent the introduction or spread of quarantine pests, or to limit the
economic impact of regulated non-quarantine pests (FAO, 2021)

Quarantine pest A pest of potential economic importance to the area endangered
thereby and not yet present there, or present but not widely distributed
and being officially controlled (FAO, 2021)

Risk reduction option (RRO) A measure acting on pest introduction and/or pest spread and/or the
magnitude of the biological impact of the pest should the pest be
present. A RRO may become a phytosanitary measure, action or
procedure according to the decision of the risk manager

Spread (of a pest) Expansion of the geographical distribution of a pest within an area
(FAO, 2021)
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Appendix A – CPMV host plants/species affected:

Host status Host name Plant family
Common
name

Reference

Cultivated hosts Vigna unguiculata Fabaceae Cowpea Chant (1959)

Vigna subterranea Fabaceae Bambara
groundnut

Thottappilly and Rossel (1987)

Glycine max Fabaceae Soybean Thottappilly and Rossel (1985),
Cho and Lee (2003)

Phaseolus vulgaris Fabaceae Red kidney
bean

Lloyd Thomas (1981)

Jamaica bean Lloyd Thomas (1981)

Crotalaria juncea Fabaceae Sunn hemp Ladipo (1988)
Lablab purpureus Fabaceae Lablab bean Martin et al. (2014)

Wild weed hosts Phaseolus lathyroides Phasey bean Lima and Nelson (1977)
Artificial/
experimental
host

Nicotiana benthamiana Solanaceae Lomonossoff (2008)

N. debneyi Solanaceae Ladipo (1988)
N. occidentalis Solanaceae Ladipo (1988)

N. repanda Solanaceae Ladipo (1988)
N. sylvestris Solanaceae Ladipo (1988)

Chenopodium
amaranticolor

Chenopodiaceae Talens and Talens (1979)

C. quinoa Chenopodiaceae Talens and Talens (1979)

C. murale Chenopodiaceae Talens and Talens (1979)
Cajanus cajan Fabaceae Pigeon pea Bock (1971)

Calapogonium
mucunoides

Fabaceae Calopo Bock (1971)

Canavalia ensiformis Fabaceae Jack bean Bock (1971)

Cassia occidentalis Fabaceae Ladipo (1988)
Centrosema pubescens Fabaceae Butterfly pea Bock (1971)

Cicer arietinum Fabaceae Chickpea Bock (1971)
Crotolaria intermedia Fabaceae Bock (1971)

C. spectabilis Fabaceae Showy
rattlepod

Bock (1971)

C. striata Fabaceae Bock (1971)

Desmodium discolor Fabaceae Bock (1971)
D. ovalifolium Fabaceae Bock (1971)

Dolichos biflorus Fabaceae Bock (1971)
Gomphrena globosa Amaranthaceae Globe

amaranth
Bock (1971)

Lupinus albus Amaranthaceae White lupin Bock (1971)
Mucuna aterrima (syn.
Stizolobium
deeringianum)

Fabaceae Bengal
velvetbean

Chant (1959), Bock (1971)

Phaseolus vulgaris Fabaceae Bean Talens and Talens (1979)
Phaseolus lunatus Fabaceae Lima bean Agrawal (1964) quoted in van

Kammen et al. (2001),
Bock (1971)

P. radiatus (syn. Vigna
radiata)

Fabaceae Mung bean Bock (1971)

P. mungo (syn. Vigna
mungo)

Fabaceae Bock (1971)

Trifolium pratense Fabaceae Red clover Bock (1971)
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Appendix B – Distribution of cowpea mosaic virus

Region Country Status Reference

North America USA Present CABI (2019), Martin et al. (2014)

South America Suriname Agrawal (1964)
Africa Egypt Abdel Aleem et al. (2019)

Kenya Bock (1971)
Nigeria Present CABI (2019)

Togo Present CABI (2019)
Tanzania Mwaipopo et al. (2021)

Asia India Present CABI (2019)
Iran Ghorbani et al. (2008)

Philippines Talens and Talens (1979)
Pakistan Present CABI (2019)

Korea Cho and Lee (2003)
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