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1. Executive Summary

This report reviews the Vegetable NZ priority pests for the period 1 April 2022 to 31 March 2023.
Pest information from the scientific literature, international databases, MPI's emerging risks
system, and the VR&I monitoring risks project has been reviewed in relation fo being a
biosecurity risk for the fresh vegetable industry, and to inform on the latest research findings.

As an outcome of this review, the following pests are to be noted by Vegetables NZ because of
their establishment in Australia and close proximity to New Zealand, or increased concern
overseas, and in the case of Fall armyworm and Potato spindle tuber viroid, their detection in
New Zealand. These pests are:

Spodopfera frugiperda (fall armyworm): there have been 133 detections over the 2022-
23 summer across many regions of the North and South Islands, and 217 moths found in
fraps in Northland during March. Sparta (spinetoram) has been approved for on-label
use for control. It remains a regulated organism.

Meloidogyne enferolobii (Quava root knot nematode): has been detected in Northern
Territories and Queensland, Australia, at mulfiple sites infecting a variety of vegetable
crops. Its regulatory status has been updated from ‘Not assessed’ to ‘Regulated’.

Potato spindle tuber viroid (PSTVd): was detected in greenhouse tomatoes in the Nelson-
Tasman region in November 2022. A response was initiated, and plants were destroyed.

Overseas, new pests of concern are:

Chloridea virescens (tobacco budworm): was added to the EPPO alert list in January
2023, after recent interceptions on fruit and vegetables imported into the EU. It is
polyphagous and identified as a potential threat to tomato crops.

Zonosemarfta electa (pepper maggot): was added to the EU quarantine list in 2021. It is a
pest of capsicum, eggplant, and occasionally attacks tomatoes.
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2. Introduction

Vegetables New Zealand Inc (VNZI) has engaged Market Access Solutionz Ltd to provide
technical expertise on priority pests. Some of these pests are, or may become, Sector Risk
Organisms under GIA Operational Agreements. Others are identified as pests of concern to
VNLZI, with their changing distribution and impact monitored to determine whether their
significance is increasing. The purpose of the priority pest review is to identify any changes in the
risk posed by these priority pests and to identify any new pests that should be added to the
priority pest list.

New developments of interest, in particular studies on chemical control and resistance,
biocontrol, and other related topics, are highlighted. Key points and recommendations may be
noted for some pests. Monitoring of priority pests, and pests of concern (Table 1) is on-going.
Although little/no new relevant information was uncovered for some pests, monitoring will
continue.

This review of Vegetable priority pests has considered information from the VR&I Monitoring
Biosecurity Risks project, scientific literature (e.g., Plant Disease journal), and international
databases (CAB abstracts, EPPO RSE monthly reports, NAPPO). MPI's Emerging Risks System have
not released a Stakeholder report since November 2021. Enquiries have indicated reports are
due for release over the next month or two. At the time of writing, no reports have been
released. This indicates the importance for VNZI to continue with its own monitoring.

This report is a summary for the 12-month period from 1 April 2022 to 31 March 2023.

Table 1: Priority pests for Vegetables NZ

Priority Pests | Aphis fabae (black bean aphid)

Capsicum chlorosis virus (CaCV)

Contarinia nasturtii (swede midge)

Cucumber green mottle mosaic virus (CGMMYV)

Cucurbit yellow stunting disorder virus (CYSDV)

Cylas formicarius, Euscepes postfasciatus (sweet potato weevils)
Diabrotica balteata (banded cucumber beetle)
Diabrotica speciosa (cucurbit beetle)

Diabroftica virgifera virgifera (western corn rootworm)
Epitrix similaris (flea beetle)

Lygus lineolaris (tarnished plant bug)

Liriomyza spp., Chromatomyia hortficola, Phytomyza gymnostoma (leafminers)
Meloidogyne enferolobii (root knot nematode)
Spodopftera frugijperda (fall armyworm)

Tefranychus evansi (red spider mite)

Tomato apical stunt pospiviroid (TASVd)

Other pests | Candidatus Lineribacter solanacearum (CLso)

of concern | Potato spindle tuber viroid (PSTVd)

Scirfothrips dorsalis (chilli thrips)

Diaprepes abbreviafes (citrus weevil)

Empoasca fabae (potato leafhopper)

Epitrix spp. (flea beetles)

Frankiiniella ewarti/fusca (thrips)

Halyomorpha halys (brown marmorated stink bug, BMSB)
Hauptidia maroccana, Ausfroasca viridigrisea, Sibovia occaftoria (leafhoppers)
Leptinotarsa decemiineafa (Colorado beetle)

Leucinodes orbonalis (eggplant fruit borer)

Physostegia chlorotic mottle virus (PhCMoV)

Pea early browning virus

Pea enation mosaic virus

Phaedon brassicae (brassica leaf beetle)

Tomato leaf curl New Delhi virus (TOLCNDV)

Tomato leaf curl purple vein virus (TOLCPVYV)

Tomato torrado virus (ToTV)

Tufa absolufa (tomato leafminer)

Xiphinema, Longidorus and Meloidogyne spp. (nematodes)
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3. Priority Pests

3.1 Spodopftera frugiperda - Fall armyworm

Key points:

e Over the 2022-23 summer, there have been 133
detections of fall armyworm across many regions of the
North and South Islands, and 217 moths were found in
fraps in Northland during March.

e Sparta, containing the active ingredient spinetoram, has FARRR ALY L 0 (i
been approved for on-label use to control fall j -"] b E
armyworm. T e

e The publication of scientific articles on fall armyworm - Bl a3
continues at a high rate indicating the significant ' (4 kA %
resources being used to combat the impact of this pest. T

X . S. frugiperdalarvae damage

e Fall armyworm remains a regulated organism. to corn. Photo: University of

Georgia, Bugwood.org.
Creative Commons 3.0

New Zealand: In March 2022, a fall armyworm egg mass was
found in an Asian gypsy moth frap in Tauranga, and larvae were detected in maize/volunteer
maize on sites scattered across the upper North Island. By the start of summer 2022, there were
nine detections in Waikato, Northland and Auckland. At the time of writing, detections over the
2022-23 season had reached 133 (SGRR Update, 24 March), and a total of 217 moths have been
found in fraps in Northland in the three weeks to 31 March indicating a population build up that
could potentially cause damage to autumn crops (SGRR Update, 31 March).

Fall armyworm was reported in the South Island in the West Coast and Golden Bay (SGRR
Update, 10 March) and in North Canterbury (SGRR Update, 24 March), and has been detected
on ryegrass and clover in harvested maize paddocks (SGRR Update, 31 March). By the start of
summer, MPI had placed approx. 250 surveillance fraps across maize/corn growing regions
which were being checked weekly until the end of March 2023. The response is on-going.

There have also been reports of fall armyworm larvae being parasitised by the parasitic wasp,
Coftesia spp. which suggests that biocontrol options could be developed. Using infernational/
Australian guidelines to estimate the economic damage suggests that at whorl stage and
above, economic damage will occur when at least 20% of plants have larvae present and/or
there are signs of damage on 75% of plants.

New Zealand regulatory authorities have approved on-label use for Sparta (active ingredient
spinetoram) to control fall armyworm on maize and corn by both aerial and ground application.

Distribution: The current global distribution of fall armyworm is illustrated in Figure 1 (EPPO,
accessed March 2023). Figure 1. Global distribution of fall armyworm
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In the last six months, fall armyworm has expanded into Turkey and Cyprus. There have been few
other new reports. Fall armyworm has almost global distribution but is not currently present in
northern Asia, Russia, northern Canada or continental Europe, but is present in the Canary
Islands, Spain. Its survival in northern regions will be influenced by climate.

The publication of articles on fall armyworm has not diminished. In this reporting period there has
been a comprehensive review which covers global distribution, host plants, morphology,
biology, behaviour patterns, strains, economic impact and damage symptoms (Al-Zyoud et al.
2023). The review also focuses on fall armyworm management, covering monitoring, frapping,
cultural and chemical controls, biological control, botanical conftrol (plant extracts), genetically
modified crops and host plant resistance. The authors suggest that despite recent efforts to
establish IPM strategies, they are still far from being successful.

CABI led areview in which the authors suggest that flying capability and wind patterns have
enabled fall armyworm to easily spread across seas/oceans and invade island countries in the
Pacific Ocean; and to develop IPM strategies it will be useful to better understand the
relationship between infestation, leaf and ear damage and yield loss (Kenis et al. 2022). It also
suggests that regional and local forecasting systems should be established to alert growers to
seasonal arrivals so action can be taken to minimise yield loss, and that sustainable
management methods (biocontrol) are used without over-relying on chemical pesticides.

Other publications have discussed: management (Nyamutukwa et al. 2022; Van den Berg et al.
2022; Tay et al. 2023), biological (Carrizo et al. 2022; Wu et al. 2022b; Chen et al. 2023) and
chemical control (Chatterjee et al. 2022; Li et al. 2022c¢; Szanyi et al. 2022; Omuut et al. 2023),
pest biology (Volp et al. 2022) and genetics (Chen and Palli 2022; Ouma 2022), impacts on
farmers (in Africa) (Harrison et al. 2022), and management practices in organic farming (Keerthi
et al. 2023) are beginning to emerge. Resistance in Bt-maize (Tomé et al. 2022), and the effect
on native species (Wu et al. 2022a) have also been discussed. Spodoptera eridana (southern
armyworm) is also being studied as an emerging crop threat (Weinberg et al. 2022).

Regulatory status: Spodopfera frugiperdais a regulated organism. NZ has country freedom status
for S. frugijperda.

3.2 Meloidogyne enterolobii- Guava root knot nematode

Key points:
e  Meloidogyne enferolobiihas been detected in Australia
at multiple sites infecting a variety of vegetable crops.
e The regulatory status of M. enferolobiihas been updated
from ‘Not assessed’ to ‘Regulated’.

Distribution: In October 2022, Meloidogyne enterolobii, commonly o
known as guava root knot nematode (GRKN), was reported in the e
Northern Territory on various vegetables including Capsicum spp.. ®
Cucurbita spp., cucumber, sweet potato and beans. It is believed to 2
have been present since at least 2021. In December 2022, it was e
detected in North Queensland. It is unknown if the two detections are

linked (EPPO 2023/01 2023).

In other parts of the world, GRKN is reported parasitizing eggplant in

Mexico (Salazar-Mesta et al. 2022) where it is widely distributed in the
Sinaloa region affecting other vegetable crops such as tomato, chilli, Galling in sweet potato
and cucumber (EPPO 2023/01 2023). caused by M. enrerolobi.

Image: Camilo Parada
GRKN has been eradicated in Louisiana, USA, after being discovered (Ausved)

in 2018; quarantine measures have been implemented to prevent its reinfroduction; while in
Florida, GRKN has been infesting commercial crops of Asian vegetables. In Europe, further finds
have occurred in the same locations in Switzerland after first being found in 2008 and
eradicated, while in the Netherlands GRKN was found during an export inspection of
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ornamental ficus microcarpa plants at a production site which were subsequently destroyed
(EPPO 2023/02 2023). The global distribution of GRKN is shown in Figure 2.

Figure 2: Global distribution of guava root know nematode.

New research: There have been many publications recording a number of detections of GRKN
affecting different hosts: ornamental plants (Liang and Chen ; Wu et al. 2021), coffee (Torres-
Lépez et al. 2022), Asian vegetables (Bui et al. 2022), sweet potato (Jia et al. 2021; Rezende
2021), carrot and chard (Salinas-Castro et al. 2022), cassava (Oyetunde et al. 2021), guava
(Khan et al. 2022), and cotton (Felipe de Barros Souza et al. 2022), and being identified in new
regions of the world. A recent review discussed the risk of GRKN to agriculture, its present status
and future prospects for management because it poses a maijor risk due to its widespread
distribution and extensive host range (Sikandar et al. 2023). GRKN is recognised as the most
virulent root-knot nematode because it can emerge and breed in plants that have resistance to
other fropical RKNs. GRKN causes chlorosis, stunting, and reduces yield by producing root galls.

Other publications have investigated: (i) the pathogenicity of GKRN in resistant and susceptible
tomato varieties (Gao et al. 2022), (i) the use of grafting to overcome soilborne pathogens
including GRKN (Ragassi et al. 2022), (iii) development of an RT-PCR assay to detect and
quantify root-knot nematodes from soil extracts targeting a species complex (M. incognita, M.
Jjavanica, M. arenaria, and M. enterolobii) (Hodson et al. 2022), (iv) biocontrol (Vieira de
Carvalho Junior et al. 2022), (v) a sweet potato potato cultivar that has resistance to M.
incognita, M. javanica and M. enferolobii (Mello et al. 2021), and (vi) cucurbit crop suscepfibility
to M. enterolobiiand M. floridensis (Bui and Desaeger 2021).

Regulatory status: Melodogyne enterolobiiis a regulated organism.

3.3 Leafminers - Liromyza huvidobrensis (serpentine leafminer), L. frifolii(American
serpentine leafminer), L. safivae (vegetable leafminer)

Outbreaks of Liromyza huidobrensis have been occurring in India on potatoes, and also other
cultivated crops such as carrot, beetroot, garlic, beans, and broccoli; and it has been noticed
on a cover crop and weed species (EPPO 2023/01 2023). A soilborne entomopathogen,
Meftarhizivm robertsii, pathogenic against L. huidobrensis pupae, was found to be 80-21%
effective, outperforming Beauveria bassiana as a biocontrol agent in laboratory studies, and
may be a potential BCA in an IPM programme for potato production (Mugala et al. 2022). Other
studies have investigated: (i) crop management in the present of Liromyza spp. in a variety of
production crops (Hamza et al. 2023), (i) fomatoes as a protected crop (Jat et al. 2022), {iii)
influence of weather on incidence of insects (Kumar and Singh 2022), (iv) parasitoids in Mexico
(Valenzuela-Escoboza et al. 2015), (v) identifying melon genotypes with resistance to L. safivae
(Oliveira et al.), (vi) indoxacarb resistance in L. frifoli (Li et al. 2022a), (vii) pathogenicity of soil

Priority Pest Review
Vegetables New Zealand, March 2023 Page 7 of 20



entomopathogens to L. huidobrensis (Mugala et al. 2022), (viii) L. safivae suscepfibility to
insecticides with ‘softer chemistry’ (Silva et al. 2022), (ix) parasitoids of Chromatomyia horticola
(pea leafminer) (Katoch et al. 2023), and optimising spinosyn applications for managing
Phytfomyza gymnosforna (onion leafminer) (Nault et al.).

The impact of L. huidobrensisin Australia, and insights intfo the recent invasion have been
reviewed (Mulholland et al. 2022; Xu et al. 2022). Due to the recent arrival of Liiomyza
huidobrensis, L. safivae, and L. frifolii, it is unclear how climatic conditions will support or restrict
their distribution as they expand into new areas and threaten production area. A forecasting
model has been developed to predict future establishment potential in Australia and other
regions around the world.

L. huidobrensisis a priority pest for all vegetable product groups, and Biosecurity New Zealand
(MPI November 2020).

Liromyza sativae, L. huidobrensis, and L. frifoli (left to right). Photo credits: D. M. Firake and G. T.
Behere (left), Central Science Laboratory, York (GB) - British Crown (middle and right).
https://gd.eppo.int

Regulatory status: Liiormyza huidobrensis, L. safivae, and L. frifolii are regulated organisms. NZ has
country freedom status for L. huidobrensis, which is listed as a priority pest by Biosecurity NZ.

3.4  Aphis fabae - Black bean aphid

Studies of Aphis fabae have largely been on bean hosts.
The results of these studies include: biocontrol (Francis et al.
2022; Mousavi et al. 2022; Tawfig and Rana 2022),
resistance (Zimba et al. 2022), use of with essential oils for
confrol (Amamri et al. 2021; Khaled-Gasmi et al. 2021;
Metwally et al. 2022), the development of resistance fo
several groups of syntheftic insecticides, the use of
entomopathogenic fungi as BCAs (Mohammed et al. 2022;
Mousavi et al. 2022), biological confrols to replace
neonicotinoids (Francis et al. 2022); and parasitism by
parasitoids (Rasekh et al. 2022). Aphis fabae has also been
identified as an aphid vector of potato viruses (Sridhar et
al. 2022), and as one of a number of aphid vectors of
cucumber mosaic virus (Khaled-Gasmi et al. 2023). Publications are also emerging on organic
crops investigating the impact of parasitoids on organic bean and beet crops (Ismail et al.
2023).

Regulatory status: Aphis fabaeis a regulated organism.

Aphis fabae adults and nymphs.
Photo: Jack Kelly Clark, courtesy
University of California Statewide IPM
Program. Copyrighted by the Regents
of the University of California.

3.5  Capsicum chlorosis virus (CaCV)

EFSA has conducted a pest categorisation of CaCV for the EU territory (EFSA Panel on Plant
Health 2022). CaCV is reported in Australia, China, India, Iran, Taiwan, Thailand and Hawaii, and
is no longer reported in Greece. CaCV infects Solanaceae and several species of other families,
including ornamentals, and is fransmitted by thrips. CaCV can induce severe symptoms mainly
on the leaves and fruit of its hosts making them unmarketable. Plants for planting, plant parts,
fruits and cut flowers of CaCV hosts, and viruliferous thrips were identified as the most relevant
pathways for the entry of CaCV into the EU.

Priority Pest Review
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Studies have investigated: (i) differences in fransmission characteristics between whitefly vector
species Bemisia fabaci MEAM1 and MED (Middle East Asia Minor and Mediterranean species)
(Zhang et al. 2022), (ii) effect of elevated temperature on capsicum susceptibility to CaCV
infection (Tsai et al. 2022), and {iii) the development of a PCR assay to detect six viruses
simultaneously that infect various chilli species and applying the assay in the field (Devi et al.
2022).

Regulatory status: CaCV is a regulated organism. CaCV is also a Priority pest for TomatoesNZ.

3.6 Contarinia nasturfii - swede midge

Publications on Conftarinia nastfurfiihave discussed: (i) management strategies for its control
(Hodgdon et al. 2022a), (ii) the development of pheromones to disrupt mating (Hodgdon et al.
2022b), and [iii) the use of exiracts and selenium and silicon compounds for plant protection
(Golubkina et al. 2022).

Regulatory status: Confarinia nasturtiiis a regulated organism.

3.7 Cucumber green mottle mosaic virus (CGMMV)

Publications out of Australia suggest that, based on phylogenetic analysis, the recent incursion
was a single event (Kehoe et al. 2022), and highlight: (i) the need to understand virus longevity
and infectivity after soil disinfection (Lovelock et al. 2022), and (i) the importance of proper
management of infested properties and the need for on-farm biosecurity. Other publications
have discussed the genetic diversity of CGMMYV in cucurbits in Pakistan (Asad et al. 2022), and
the use of boron as a novel strategy to suppress infection and improve resistance (Bi et al. 2022a;
Bi et al. 2022b).

There were no interceptions of CGMMYV on cucurbits imported from Australia in 2022 (MAS 2022).
Regulatory status: CGMMY is a regulated organism.

3.8  Cucurbit yellow stunting disorder virus (CYSDV)

Mixed infection of CYSDV and CCYV in cucurbit crops continues to be reported. Mixed infection
has recently been reported in Alabama where symptoms were reported as foliar yellowing, leaf
mottle and interveinal yellowing with green veins observed on melon, squash, and cucumber
plants (Mondal et al. 2021). CYSDV has also been detected in cucurbit crops in India (Krishnan et
al. 2022).

Regulatory status: CYSDV is Not assessed.

3.9 Cylas formicarius, Euscepes postfascialus - Sweet potato weevils

Publications on Cyilas formicarius have focused on (i) control methods using entomopathogenic
fungi (Bard et al. 2022) and cultural practices, (i) pest biology (Chen et al. 2022), and {iii)
resistance (Liu et al. 2022). In Japan, sterile insect and male annihilation fechniques have been
used in combination for the successful eradication of C. formicarius (Himuro et al. 2022b;
lkegawa et al. 2022).

The topic of a publication on Euscepes postfascialus has been the biology of male (Himuro et al.
2022c) and female (Himuro et al. 2022a) weevils.

Regulatory status: Cylas formicarius and Euscepes postfasciatus are regulated organisms.
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3.10 Diabrofica virgifera virgifera - Western corn rootworm

Diabrotica virgifera virgifera (Western corn rootworm) is a known
vector of maize chlorotfic mottle virus but could also be a
potential vector of Panfoea ananatis (Krawczyk et al. 2021).

D. virgifera virgiferais widely distriouted in the EU, and is no
longer regulated in the EU territory.

The topic of publications on D. virgifera virgifera have included: ‘1

(i) biocontrol, (i) RNAI for pest management (Darlington et al. E& :
2022), (iii) soil fumigation for control (Bourdon et al. 2022), (iv) pest | Western corn rootworm adult.
biology and genetics (Lata et al. 2022; Coates et al. 2023), and | Photo: Winston Beck, lowa State

(v) modelling insect population dynamics (Jaksons et al. 2022), | Yniversity. Bugwood.org.

(vi) using crop rotation to manage insect populations (Furlan et al. 2022), and (vii) assessing maize
cultivars for susceptibility to western corn rootworm (Pereira et al. 2022). A review of D. virgifera
virgifira has also been published.

Regulatory status: Diabrofica spp. are regulated organisms. Diabrofica spp. are Priority pests for
many of the vegetable product groups.

3.11  Epitrix spp. - Flea beetle

There have been no relevant publications specifically for the VNZ priority pest, Epitrix similaris (flea
beeftle).

Regulatory status: £pitrix similarisis not assessed.

3.12 Lygus lineolaris - Tarnished plant bug

Lygus lineolarisis polyphagous, affects many vegetable
crops, and is a major pest of cotton in the USA. Recent
publications have discussed (i) the use of autumnal frap
crops for Lygus lineolaris combined with insecticide
(Dumont and Provost 2022); (ii) biocontrol using
Beauveria bassiana (Willden et al. 2022) and
entomopathogenic fungi (Maniania et al. 2022), and (iii)

pest management on cotton host plants (Catchot et al. ‘ i
2022; Mann et al. 2022). Tor.nish(_ed plant bug. Photo: Ross Ottens,
Regulatory status: Lygus lineolarisis a regulated organism. | University of Georgia, Bugwood.org .

3.13 Tefranychus evansi - Tomato red spider mite

Plant resistance to 7Tefranychus evansihas been the topic of publications (de Souza Marinke et
al. 2022), with one study indicating that resistance relies on biochemical reactions linked fo
bacteria associated with the mites (Ribeiro et al. 2022). Studying olfactory sensing is also helping
to understand how spider mites perceive suitable host plants (Hu et al. 2022). There have also
been studies on predators (Dayoub et al. 2022) and natural enemies for biocontrol (de Matos et
al. 2022), comparing efficacy of different pesticides (Djossou et al. 2021), and plant resistance
(de Souza Marinke et al. 2022). The effectiveness of a bioacaricide delivered through irrigation
has also been investigated with the aim of incorporating this info an IPM programme (Drabo et
al. 2022).

In Benin, 7. evansioutbreaks have been observed to occur at the end of the rainy season with
damage more severe during the dry season (Azandeme-Hounmalon et al. 2022).

Regulatory status: 7efranychus evansiis a regulated organism.
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3.14 Viroids - PSTVd detection in tomatoes

New Zealand: In mid-late November 2022, PSTVd was detected in greenhouse tomatoes in the
Nelson-Tasman region. A response was initiated by Biosecurity NZ, and plants in three
greenhouses were removed and destroyed. PSTVd infects a wide range of other plants,
including capsicums, dahlias, and chrysanthemums, and has been found in New Zealand on
two previous occasions and eradicated.

New research: Most publications on Pospiviroids have focussed on PSTVd which is the type
species for the genus, and was first detected in dahlias in Japan (Tsushima and Fuji 2022). Studies
have investigated the genome of different potato cultivars (Chi et al. 2022); RNAi mechanisms
which may be used to engineer resistance against potato viruses (Jiang et al. 2022); seed
fransmission of PSTVd through pollen (Yanagisawa and Matsushita 2022); and adjusting soil
conditions using biochar as a sustainable PSTVd management practice (Luigi et al. 2022).
Detection methods for PSTVd for isolate identification in different countries (Shilpa et al. 2022)
(Tsushima and Fuji 2022), and improving the technique for nucleic acid spot hybridisation have
also been published (Qiu et al. 2022). An overview of modes of viroid transmission under both
natural and experimental situations, and viroid control applications has also been published
(Hadidi et al. 2022).

The seed for sowing IHS has been amended to manage a number of viruses and viroids requiring
seeds to be sourced from a pest free area or a pest free place of production, or to undergo
testing. Capsicum seed require testing for: Pepper chat fruit viroid (PCFVd), PSTVd, Tomato
mottle mosaic virus (TOMMV), and ToBRFV, and eggplant seed require testing for PSTVd. Tomato
seed are tested for: Columnea latent viroid (CLVd), Tomato chlorotic dwarf viroid (TCDVd),
Tomato apical stunt viroid (TASVd), Tomato plant macho viroid (TPMVd), PepMV, PSTVd, Tomato
mottle mosaic virus (TOMMYV), and ToBRFV.

Regulatory status: CLVd, PepMV, PSTVd, TCDVd, ToBRFV, TASVd, TPMVd, and PCFVd are all
regulated organisms. CLVd, PSTVd, TASVd are Biosecurity NZ priority pests.

4. Other pests of concern

4.1 Leptinotarsa decemlineafa - Colorado beetle

The use of green manure mulch and straw mulch was
shown to considerably reduce damage caused by
Lepftinotarsa decemlineata, and is a method being used
by farmers who use regenerative practices on their
properties (Junge et al. 2022). Leptinofarsa decemliineata
is a VNZI pest of concern.

Regulatory status: Leptinotarsa decemiineatais a Colorado beetle. https://gd.eppo.int
regulated organism.

4.2 Pepino mosaic virus (PepMV)

PepMYV is now under long-term management after being
detected in April/May 2021 in four commercial
glasshouses in Auckland. A response was initiated by
Biosecurity NZ. PepMV remains a regulated organism.

Publications on PepMV have been few, and have
focussed on gene analysis of PepMYV infection (Zarrougui
et al. 2022), and PepMV strains (Alcaide et al. 2022). :
Another study tested an electrolytic disinfection system Tomato fruit symptoms of PepMV showing
for inactivating pathogens in hydroponically grown uneven ripening and surface 'marbling’

~ . R . . X (left), healthy with normal appearance
tomatoes, testing for fungi and viruses including PepMV; (right). Image from DPVA411 Fig. 6
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the disinfectant was found to inhibit pathogenic fungi and viruses in the recirculating fertigation
solutions without causing phytotoxicity (Rodriguez et al. 2022).

Regulatory status: PepMV is a regulated organism.

4.3 Scirfothrips dorsalis - Chilli thrips

Scirtothrips dorsalis was found on a Begonia sp. plant in a nursery in Denmark in October 2022.
After applying eradication measures, no further infestation was detected (EPPO 2023/02 2023).
Scirtothrips dorsalis continue to be intercepted on the cut flowers/foliage pathway on Rosa spp.
imported from India fo New Zealand (MAS 2023). Imported flowers are normally fumigated,
minimising the risk.

Recent publications have discussed: (i) S. dorsalis reported on celery in India (EPPO 2022/01
2022); (i) the use of insecticides for management on mango (Karar et al. 2022); (i) alternative
biocontrol agents such as enftomopathogenic fungi to reduce chemical pesticide use (Panyasiri
et al. 2022); (iv) the predatory phytoseiid mite, Amblyseius swirskii for managing S. dorsalis on
roses (Schoeller et al. 2022); and (v) the insecticidal effect of botanicals for sustainable
management of sucking insects including S. dorsalis (Prasannakumar et al. 2022).

Regulatory status: Scirfothrips dorsalisis a regulated organism.

44 Tomato brown rugose fruit virus (TOBRFV)

Key points:
e ToBRFV continues to spread mainly in the European region.
e Weed species/wild hosts are considered important host species and virus reservoirs.

Distribution: In the EPPO region, ToBRFV has been reported in Slovakia (2023/049) in a tomato
greenhouse; the seed originated in the Netherlands and the seedlings were grown by an
Austrian company. TOBRFV has been reported on tomato and peppers in Iran (Esmaeilzadeh
and Koolivand 2022), and in fomato in Slovenia (Vucurovi¢ et al. 2022). An outbreak in tomato in
Norway (May 2021) was the first report of TOBRFV in the Nordic countries (Haomborg and Blystad
2021); however, an outbreak has since occurred in Finland (EPPO 2022/08 2022).

Eradication: TOBRFV has been eradicated from Estonia (EPPO
2022/04 2022). Although, ToBRFV was eradicated from the UK
in Dec 2021 (EPPO RS 2022/018), a new outbreak has
occurred (May 2022) which is under eradication (EPPO
2022/05 2022). An outbreak in Bulgaria in June 2021 was
eradicated in December 2021 (EPPO 2022/07 2022),
however, further outbreaks have occurred which are under
eradication.

Disease management: In Jordan, TOBRFV has been detected
in greenhouses and open fields every year since it was first
described in 2015 (EPPO 2022/09 2022). Ongoing outbreaks
have raised concerns about the role of weed hosts in Typical fruit symptoms of TOBRFV.
disease epidemiology. Analysis of weed species, which were ir\‘/iovf%ohgjgfo/j?k‘;'eppo"m' Courtesy: Dr
mostly asymptomatic and collected among tomato crops,

showed that ToBRFV could be tfransmitted from the contaminated seeds of Solanum nigrum
(black nightshade) to seedlings at a low rate (2%). The authors concluded that ToBRFV
management strategies should include weed confrol. Seed fransmission of TOBRFV in S. nigrum
was confirmed with the pathogen able to naturally infect weed hosts which could be a reservoir
for primary infection of tomatoes.

Other publications include: (i) new weed hosts identified in the Mediterranean (Salem et al.
2022); (i) invasive weeds as potential hosts and virus reservoirs in growing areas; (i) screening
wild fomato species for resistance/tolerance to ToBRFV (Kabas et al. 2022); (iv) gene-editing to
facilitate ToBRFV resistant plants (Ishikawa et al. 2022); (v) disinfectants for decontaminating
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clothing and footwear (Ehlers et al. 2022); and (vi) the role of seed transmission in overall disease
management (Salem et al. 2021). A mulfi-year study in Canada evaluated the use of a
composting process to deactivate ToBRFV providing a new disposal method for spent stone
wool (i.e., rockwool), vines, and other infected organic greenhouse waste (Newswire.com Feb
22, 2023). A severity scale has also been developed for assessing disease severity in leaves and
leaflets and the impact of TOoBRFV on tomato yield, and estimating yield loss (Gonzdlez-Concha
et al. 2023). High-yield ToBRFV-resistant fomatoes are currently being tested in Canada but are
at least two years away from entering production (Fresh Plaza. 2023).

A comprehensive review of TOBRFV has discussed tomato and ToBRFV characteristics; diseases
that undermine tomato production, in particular viruses; detection and disease management;
and breeding as a new confrol tool (Caruso et al. 2022).

Regulatory status: TOBRFV is a regulated organism. NZ has country freedom for TOBRFV.

4.5 Tomato leaf curl New Delhi virus (TOLCNDV)

Key points:
e TolLCNDV continues to be reported in regions around the world, and has been
affecting melon production in Europe for over ten years.
e ToLCNDV is seedborne but not seed tfransmitted in melon

Distribution: TOLCNDV has been added to EPPO A2 list (pests locally present in the EPPO region),
and is reported in China for first time (EPPO 2022/11 2022; Li et al. 2022b) representing a potential
threat to vegetable production because of the widespread occurrence of its vector, Bemisia
fabaci. TOLCNDV has been reported in watermelon in Slovakia (July 2022) (EPPO 2022/08 2022)
where it is under eradication; in zucchini in Iran after a survey of symptomatic plants (Al
Ramazani et al. 2022); infecting tomato and cucumber in a greenhouse in Estonia (Just et al.
2022); and in peppers in Tunisia (Mnari-Hattab et al. 2022).

ToLCNDV wais first reported in France in 2020 on zucchini and eradicated, but there have been
new recent defections in companies producing and frading seeds of zucchini, cucumber and
melon, leading to destruction and incineration of plants, and freatment for the vector in outdoor
and tunnel-house production of zucchini. In 2023, growers will undertake crop rotation and
apply treatments for the vector (EPPO 2023/01 2023).

The use of grafting has been investigated to manage infections in cucurbits, as grafting could
provide a faster and more flexible solution as the graft wounding induces tolerance rather than
resistance against airborne virus infection (Mastrochirico et al. 2023). The tolerance trait was
found to be fransmitted to otherwise susceptible and moderately susceptible cucurbit
genotypes grafted onto the ‘Barattiere’ cultivar. Genes in Cucumis melo and Cucurbita
moschatahave also been investigated to develop ToLCNDV resistant plants (Romdn et al.
2023).

ToLCNDV has been affecting melon production in Europe for over ten years and is associated
with significant economic losses due fo lower yields and cracked non-marketable fruit produced
in Spain and other key cucurbit production areas. Resistant cultivars are being bred as
chemicals are proving ineffective, leading to resistance (Siskos et al. 2022).

ToLCNDV has been determined to be seed-borne. Fortes showed that TOLCNDV is seedborne
but not seed transmitted in melon (Fortes et al. 2022), i.e., the seed has the ability to carry the
virus, but it does not necessarily lead to transmission to the next generation. PCR analysis of the
floral parts and mature seeds of melon plants revealed that the virus is carried in the seed coat
although this does not necessarily lead to fransmission to the next generation as the tfransmission
of TOLCNDV from seeds to offspring was not supported by this study. There has, however, been a
report from Italy of seed fransmission of TOLCNDV in zucchini in experimental settings. MPl was
undertaking further evaluation (ERS #7312, 6Nov2020) (MPI 2021a).

Regulatory status: TOLCNDV is a regulated organism.
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4.6 Panfoea ananatis

Pantoea ananafis causes centre rot in onions and leaf blight in maize, and was reported from
Egypt causing bacterial leaf blight in strawberries (Abdel-Gaied et al. 2022). Previous reporting of
P. ananatis detected in tomato plants, also originated in Egypt (Ashmawy et al. 2020). MPl is
actively monitoring P. ananatis (MPI 2021b), and have been notified of this new publication. As
reported in previous reports, P. ananatis has also been identified to be affecting wheat ( 7riticum)
in Poland, causing bacterial leaf blight of rice in China, and leaf spot disease of maize in
Ecuador (MAS 2021).

P. ananatisis now reported causing bacterial leaf streak in sweet corn in southeast China with
disease incidence of 50-70%, previously being reported to cause leaf spot disease in maize
grown in Argentina, Ecuador, and China. P. ananafisis also causing leaf spot on cucumber in
Hainan, China (Lao et al. 2022). As cucumber has a long growth cycle, it is particularly
susceptible to bacterial diseases.

In Texas, the characterisation of bacteria pathogens associated with onion reported the
pathogens mainly responsible for causing disease were: Pantoea, Pseudomonas, Burkholderia,
Erwinia, Enferobacter, and Curtobacterivm (Khanal et al. 2022). Strains of Burkholderia gladiol,
Pseudomonas allivorans, Panfoea agglomerans, P. ananafis, and P. alliwere the first
documented cases of these onion pathogens in Texas.

Regulatory status: Panfoea ananatfisis a regulated organism.

4.7 Curfobacterivm flaccumfaciens pv. flaccumfaciens

In Russia, Curtobacterivm flaccumfaciens pv. flaccumfaciens (CFF) has been reported causing
bacterial wilt and blight on sunflower and tan spot on soybean, having previously only been
recorded on beans. Disease incidence was 5-20% on sunflower, and 10-40% on soybeans
(Tarakanov et al. 2022).

CFF is a priority pest for PVNZ. It is present in Zambia and Australia. Peas or beans were not
imported from Zambia in 2022 (MRisks, 2023), however, New Zealand imports large quantities of
beans from Australia where CFF is also present (EPPO, https://gd.eppo.int/taxon/CORBFL). CFF
was previously reported on Belgium (MRisks, Dec 2022).

Regulatory status: Curfobacterivm flaccumfaciens pv. flaccumfaciensis a regulated organism.

5. New and emerging pests of concern

5.1 Chloridea virescens - tobacco budworm

Chloridea virescens (tobacco budworm) was added to the EPPO alert list in January 2023 (EPPO
2023). C. virescensis a Lepidoptera from the Americas and is a polyphagous pest of many field
crops, in particular cotton, maize, tomato, and tobacco. It was identified in an EPPO study as a
potential threat to tomato crops, and has recently been intercepted on fruit and vegetables
imported into the EU. In the USA, it generally overwinters in the southern states, but annually
migrates northwards and is occasionally found in northern states and southern Canada,
surviving in greenhouses or other sheltered locations. It is widespread in the Caribbean, and
Central and South America. C. virescensis a pest of field crops such as: alfalfa, clover, cotton,
flax, soybean, and tobacco. It also attacks fruit and vegetables crops (e.g., asparagus,
cabbage, melon, lettuce, pea, cucurbits, ftomato and Vifis spp.), as well as ornamentals (e.g.,
chrysanthemum, gardenia, pelargonium, petunia, verbena, zinnia), and weeds or wild plants.

Larvae bore into buds and blossoms, and also feed on tender terminal foliar growth, leaf petioles
and stalks. It also feeds on leaves in the absence of other growing plant fissues, and can also
feed on fruit, which may become more susceptible to secondary infections by pathogens.

Regulatory status: Chloridea virescensis a regulated organism.
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5.2 Zonosemata electa - pepper maggot

Zonosemarta electa (pepper maggot) was added to the EU quarantine list in 2021 (EPPO 2021). It
is an occasional pest of capsicum in the Eastern USA and South-Western Ontario, Canada. Ifs
main hosts are capsicum and eggplant, but can also attack fomatoes on rare occasions. This
fruit fly has also been reported on wild Solanum, such as S. capsicoides and S. carolinense.

Regulatory status: Zonosemata electais a regulated organism.
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