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Aim. To conduct an express pest risk analysis of Grapevine Roditis leaf discoloration-associated virus (GRLDaV) for
Ukraine, a virus that has been related to a grapevine disease and was included in the EPPO Alert List in 2018. Methods. The
phytosanitary risk analysis was carried out on the basis of an analytical review of expert literature and in accordance with the
EPPO Decision-support scheme for an Express Pest Risk Analysis (EPPO, 2012) and with methodological recommendations
for Ukraine (Pylypenko et al, 2012). The possibility of further spread and the potential range of the virus were determined
using modern software packages AgroAtlas (Afonin and Li, 2011; Shumilin and Li, 2009), MapInfo Pro15.0 (ESTIMap®)
and IDRISI SELVA (Clarklabs®). Results. An express pest risk analysis of GRLDaV for Ukraine was carried out for the
first time. Outbreaks of the virus were first detected in the 1980ies in Greece (Rumbos, Avgelis, 1989) and from 20142018
in: Italy (Chiumenti et al, 2015, 2016; Maliogka et al, 2015), Turkey (Adan, 2016; Serge et al, 2018) and Croatia (Von¢ina
et al, 2018). Climatic predictors were analyzed in the outbreaks of the countries where the causal agent of the disecase was
identified. The potential range of GRLDaV in Ukraine has been established in case of importing infected planting material
with further spreading of the virus. Risk management measures are proposed, which envisage including GRLDaV in the list
of the Regulated Non-Quarantine Harmful Organisms of Ukraine. Conclusions. There is a possibility of introduction, further
spread, and harmfulness of Grapevine Roditis leaf discoloration-associated virus in Ukraine, which is due to the presence
of the host plant (grapevine, Vitis vinifera ssp. vinifera L.) and the corresponding climatic conditions of the southern and
(part of) western Ukraine, where grapevine is cultivated on an industrial scale. The introduction of GRLDaV into Ukraine
is possible as a result of the import of GRLDaV-infected grapevine planting material from the countries where the virus has
been reported and presumably is still present. The current Ukrainian phytosanitary measures cannot reliably prevent the risk
of intoduction of GRLDaV into Ukraine. The inclusion of GRLDaV in the List of the Regulated Non-Quarantine Harmful
Organisms of Ukraine with the recommendation of permission to import grapevine planting material certified for the absence
of GRLDaV (from the countries where the virus is reported) or mandatory testing of imported grapevine planting material
for the presence of GRLDaV (from areas where such certification is absent), can be an effective risk management measure. It
requires the producers and importers of grapevine planting material to include GRLDaV virus in their certification schemes
to prevent eventual further spreading of the virus. It is recommended to do a nation-wide survey to determine the likelihood
of the presence of GRLDaV in the region. Further research to identify possible natural virus vectors and to develop methods
of (latent) GRLDaV diagnostics are needed. Finally additional studies on prevention and control of the virus (including
breeding for resistance) are also required.
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INTRODUCTION vine, characterized by symptoms, which appeared at
Grapevine Roditis leaf discoloration-associated vi-  the end of summer by discoloration in different parts
rus (GRLDaV) has been related to a disease of grape-  of leaf blade tissues. It was first described in the 1980s
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in Greece, in vineyards of the Almyros province, on
four-year-old grapevine plants (Vitis vinifera, variety
Roditis, grafted on rootstock 110R) (Rumbos, Avge-
lis, 1989; EPPO Alert List, 2018). In more detail
symptoms of GRLDaV are yellow or reddish spots on
the leaves often along the leaf veins, or between the
veins. These changes in the coloration may be rather
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Fig. 1. Symptoms of Grapevine Roditis leaf discoloration-
associated virus (GRLDaV) on leaves (a—c) and grapevine
bunches (d and e) of the Roditis variety. The bunch on the
right (d) is from a healthy plant (source: Maliogka et al,
2015)

evenly distributed along the leaf blade or be present
only on some parts of the leaf. The discolored parts
have uneven surfaces and sizes; there is an abnor-
mal number of veins, deformation, and upward leaf
rolling. The bunches diminish in size and number;
the grapes do not develop their color, remain green
and immature, and have low sugar content (Rumbos,
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Fig. 2. Countries, where Grapevine Roditis leaf discoloration-associated virus has been locally reported (https://www.cabi.

org/isc/datasheet/11285332#toDistributionMaps)

Avgelis, 1989; Martelli, Saldarelli, 2015; Maliogka et
al, 2015) (Fig. 1).

The etiology of this disease remained unclear for
a long time. Only in 2015, when next generation se-
quencing (NGS) technology was applied to samples,
obtained from a twenty-year-old grapevine plant of cv.
Roditis with typical disease symptoms, an unknown
DNA-virus was found (apart from some known vi-
ruses and viroids of grapevine) (Maliogka et al, 2015).
A phylogenetic analysis classified this newly detected
virus as one belonging to the genus Badnavirus, with
closest relationship to Fig badnavirus 1 (FBV-1). Fur-
ther studies by the same group of scientists showed that
this new Badnavirus species is closely related with the
Roditis leaf discoloration (RLD) disease and the pro-
visional name Grapevine Roditis leaf discoloration-
associated virus (GRLDaV) was proposed.

To detect GRLDaV, a sensitive and specific quanti-
tative real-time PCR TagMan was developed (Moran
et al, 2020). This real-time PCR detected all known
GRLDaV isolates, regardless of their high degree of
genetic diversity, from different geographic locations.
In addition, it was successfully used for the quantitative
determination of GRLDaV in the vegetative material
and in two (artificially contaminated) species of mealy-
bugs — Planococcus citri and Pseudococcus viburni,
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which transmitted the virus under experimental condi-
tions (Moran et al, 2020). The virus can be artificially
transmitted to V. vinifera as well as to herbaceous plants
Chenopodium quinoa, Gomphrena globosa, and Nico-
tiana benthamiana (EPPO Alert List, 2018). In 2015,
GRLDaV was determined in symptomless grapevine
material and additional primers for classical and Real-
Time PCR were developed (Doganer, 2019).

In 2014 and 2015, the presence of GRLDaV was
confirmed in some local grapevine cultivars (Bombi-
no nero, Pinot Gri) in Italy, in the provinces of Apulia
and Trentino (Chiumenti et al, 2015, 2016; Maliogka
et al, 2015). In 2016, the disease was first found in
vineyards of Adan in Turkey (Serce et al, 2018). In
2018, GRLDaV was found in some grapevine acces-
sions in Croatia (EPPO Alert List, 2018; Voncina et
al, 2018).

Summarizing: At present, some isolations of Grape-
vine roditis leaf discoloration-associated virus have
been reported from four European countries: Greece,
Italy, Turkey, and Croatia (CABI Invasive Species
Compendium, 2021) (Fig. 2).

Due to the detection of GRLDaV in the above men-
tioned countries of the European Union and based on
a postulated potentially high harmfulness of the virus
in the region, the virus was added to the Alert List
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of the European and Mediterranean Plant Protection
Organization (EPPO) (EPPO Alert List, 2018). For
EPPO members (including Ukraine), that cultivate
grapevine, it is a reason to analyze the phytosanitary
risk for its territory and grapevine production. This
was the aim of the present study, which is an Express
Pest Risk Analysis, which was conducted for Ukraine
for the first time.

MATERIALS AND METHODS

The phytosanitary risk was determined in compli-
ance with the EPPO Decision-support scheme for an
Express Pest Risk Analysis (EPPO, 2012) and with
methodological recommendations for Ukraine (Py-
lypenko et al, 2012).

The information collection and subsequent analysis
of the data about Grapevine Roditis leaf discoloration-
associated virus were conducted based on the official
data of the phytosanitary services of the EPPO mem-
ber-states (EPPO Reporting Service: https://www.
eppo.int/ RESOURCES/eppo_publications/eppo_re-
porting_service), the data of the State Statistics Service
of Ukraine, the State Service of Ukraine on Food Safe-
ty and Consumer Protection, our own previous studies
and international scientific publications.

The possibility for further spread of Grape-
vine Roditis leaf discoloration-associated virus in
Ukraine was determined using the software packag-
es AgroAtlas (Shumilin, Li, 2009), MapInfo Pro15.0
(ESTIMap®) and IDRISI SELVA (Clarklabs®). These
packages enabled to determine the suitability of
Ukraine’s climatic conditions for the occurrence
and further spread of GRLDaV. These packages
were used successfully before for other viruses and
climatic conditions in Ukraine (Afonin et al, 2011;
Titova, Klechkovsky, 2014; Borzykh et al, 2018;
Klechkovskyi et al, 2016; Klechkovsky et al, 2018).
A preliminary search was conducted with the aim to
determine::

climatic factors in the areas where GRLDaV was de-
tected before in Greece, Italy, Turkey, and Croatia (the
temperatures of the hottest and coldest months; the Hy-
drothermal index (HTI));

quantitative amplitude of each limiting factor (the
temperatures of the hottest and coldest months; (HTI))
in the GRLDaV detection zones.

Our analysis determined and mapped grapevine pro-
ducing areas in Ukraine, that are potentially favorable
for the introduction, further spread, and harmfulness of
GRLDaV.
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The conclusions of the phytosanitary risk analysis were
formulated according to the EPPO Decision-support
scheme for an Express Pest Risk Analysis (EPPO, 2012),
EPPO Standard PM 5/3(5) (2011) and methodological
recommendations for Ukraine (Pylypenko et al, 2012).

RESULTS

Stage 1. Initiation. 1. The name of the harmful organ-
ism, taxonomic position.

Domain: Virus

Realm: Riboviria

Order: Ortervirales

Family: Caulimoviridae (dsDNA viruses)
Genus: Badnavirus

Species: Grapevine Roditis leaf discoloration-associ-
ated virus (GRLDaV)

2. What are the reasons for conducting the phytosani-
tary risk analysis (PRA)? The reason to conduct PRA
for Ukraine was the inclusion of Grapevine Roditis leaf
discoloration-associated virus (GRLDaV) in 2018 into
the Alert List of European and Mediterranean Plant
Protection Organization (EPPO) as a virus, first detect-
ed and identified in four European countries and prob-
ably posing a potential phytosanitary risk for the EPPO
region (EPPO Alert List, 2018).

3. For which zone is PRA conducted? Ukraine

Stage Il. Evaluation of the phytosanitary risk

1. Is the harmful organism present in the PRA zone?
Not known to be present.

2. What is the status of a harmful organism according
to the Directive of EU Council 2000/29?

EU Lists (Annex I, part A, sections...) Yes/No
Section I. Harmful organisms not known  No
to occur in any part of the community and
relevant for the entire community
Section II. Harmful organisms known to No

occur in the community and relevant for
the entire community

3. What is the status of the harmful organism in the
EPPO?

EPPO list Yes/No
List Al (pests absent from the No
EPPO region)
List A2 (pests are locally present in No
the EPPO region)
The Alert List Yes, since 2018
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4. What are the host plants of the harmful organism?
Grapevine (Vitis vinifera ssp. vinifera L.) is the only
known host plant for Grapevine Roditis leaf discolor-
ation-associated virus (EPPO Alert List, 2018).

5. Which host plants have economic and (or) ecologi-
cal significance in the PRA zone? Grapevine (V. vinif-
era) has great economic significance in Ukraine; both
table and wine varieties are cultivated, though the re-
cent rate of using the potential of table grape and wine
production has been rather low, first of all, due to the
absence of the state support in regulating the norma-
tive and regulatory relations in this sphere, in protect-
ing from the pressure due to cheap and not always high
quality imported wine and grape juice concentrate for
winemaking, and in not providing the relevant financial
support for business, especially in its initial stage of
development (Avercheva, 2021).

6. Does a harmful organism need a vector; is there
a vector in the PRA zone? 1t has been postulated that
a vector (probably Planococcus citri and/or Pseu-
dococcus viburni) may be involved in transmitting
the virus under the field conditions. From 1988 to
1992, natural spreading of GRLDaV was observed in
Greece (Rumbos, Avgelis, 1989). However, this is-
sue requires further studies. Planococcus citri (citrus
mealybug) is widespread in Ukraine, on the southern
coast of Crimea (CABI Invasive Species Compen-
dium, 2021).

7. What is the current areal of the harmful organism
(distribution in the countries across the continents)?
Europe: reported locally in Greece (Rumbos, Avgelis,
1989), Italy (Chiumenti et al, 2015, 2016; Maliogka
et al, 2015), Turkey (Serge et al, 2018) and Croatia
(Voncina D et al, 2018).

8. The probability of the harmful organism penetra-
tion into the PRA zone?

[] Highly improbable

[] Probable
Highly probable [ ]

The highest risk is the international trade in planting
material (Steffek et al, 2007). The main way of
GRLDaV distribution may be the infected grapevine
planting material from the countries where the disease
was reported. Previous studies conducted in Greece
demonstrated that the virus can be (artificially) me-
chanically transmitted to the grapevine (for example,
V. vinifera cv. Mission) as well as to Chenopodium
quinoa, Gomphrena globosa, and Nicotiana bentha-
miana. The natural distribution of the disease from 1988
to 1992 in three different vineyards indicated possible
infection via grafting (Rumbos, Avgelis, 1989).

1]

Improbable
Moderately probable

9. The possibility of the acclimatization of the harm-
ful organism in the environment of the PRA zone?

Improbable [_] Highly improbable [ ]
Moderately probable [] Probable [ ]

Highly probable

According to the Koppen-Geiger climate classifi-
cation, the climate in the territories of GRLDaV de-
tection up till now belongs to the moderate climate
Cfb — with wet and warm summer (Croatia) and Csa —
with dry and hot summer (Greece, Italy, Turkey) (Kot-
teket al, 2006). The Csa climate variant is also typical
for the south and southeast of Ukraine, where industrial
vineyards are located. The rest of Ukraine’s territory is
notable for its wet continental climate with warm sum-

The amplitudes of climatic indices in the GRLDaV distribution area

Temperatures of the hottest

Temperatures of the coldest

Country month, T °C month, T °C Hydrothermal index (HTT)

Greece (Almyras) 23.0; 23.5;22.9; 23.4;24.5; |4.1;2.6;3.8;6.5;7.2;6.5; 1.36; 1.57; 0.33; 1.35; 0.35

24.2;23.2 8.2
. . 20.3;20.9; 21.0; 20.3; 20.8; | 4.6; 8.2; 11.6; 7.3;9.4; 6.5; ) ) ) )

Italy (Trentino, Apulia) 20.4: 17.6 79 1.55;1.48;1.76; 1.83; 0.95
25.9;22.9;19.3;24.6;17.8; |7.7,-0.8;4.0; 1.2;7.3;0.9;

Turkey (Adan) 21.0; 16.1 -3.5 0.22; 0.14; 0.24; 0.63; 0.91
18.3;21.4;21.3;19.6; 18.5; |-0.3;-0.2; 0.2; -0.3; -2.8;
20.0; 21.4 -0.9;-1.4

Croatia (Slavonia)

1.11; 1.97; 2.22; 2.13; 1.27
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Fig. 3. Regions in Ukraine that could meet conditions for establishment of GRLDaV according to: @ — average temperature
of the hottest month (July), b — average temperature of the coldest month (January), ¢ — HTI, d — summarized potential areal

mer (Dfa). In this part of Ukraine, industrial vineyards
are located in the Transcarpathian region, but (Table)
grapes are cultivated all over the region. Building a
digital vector map of the potential areal of the virus,
conducted using the software AgroAtlas, MapInfo Pro
15. 00, and IDRISI SELVA, presents the suitability of
Ukraine’s climate graphically. The indices of the aver-
age monthly temperature of the hottest month and the
coldest month, and the hydrothermal index (HTI) were
used as predictors of climatic conditions (Table). The
maximum and minimum values (marked bold) of the
ecological amplitudes in the zones of possible GRL-
DaV detection were used to determine the suitable ter-
ritories in terms of each limiting factor of the species
distribution on Ukraine’s climatic map.

The territories, suitable in terms of each analyzed cli-
matic factor and potential areal are in a lighter color
(pink) in the maps shown in Figure 3. It was demon-
strated that in terms of the index of the average month-
ly temperature of the hottest month, the entire territory
of Ukraine corresponds to the conditions of possible
GRLDaV detection zones (Fig. 3, @). In terms of the
average monthly temperature of the coldest month, the
conditions are met by the Odesa, Mykolayiv, Kherson
regions, the south of the Zaporizhzhia region, an insig-
nificant part of the south in the Dnipropetrivsk region,
Crimea as well as Transcarpathian and Lviv regions
and the west of the Volyn region. The climate of the
remaining part of Ukraine does not correspond to the
temperature indices of the GRLDaV detection zones
(Fig. 3, b). In terms of HTI index, only the high Car-
pathian Mountains do not meet the indices for possible
GRLDaV occurrence (Fig. 3, ¢). The climatically suit-
able regions are summarized in Fig. 3, d.

10. How fast can the harmful organisms spread in the
PRA zone?

Very slowly |:|Slowly ]
Moderately quickly Quickly ]
Very quickly |:|
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GRLDaV could possibly spread moderately quickly
due to international and national trade in (infected)
planting material. The virus can possibly also spread
locally via different mechanical agrotechnical mea-
sures in vineyards, such as grafting.

11. Which economic consequences or consequences
for the environment can the harmful organism have if
official control is not introduced?

Minimal [] ]
Moderate Significant :l
Very significant [__]

Badnaviruses affect a wide range of relevant crops and
the losses may amount to 10-90 % (Bhat et al, 2016),
but losses for GRLDaV so far are not known.

Insignificant

12. Can the harmful organism be a vector for other
pathogenic plants?

1
Moderately probable [T Probable
Highly probable ]

13. What is the possibility of outbreak elimination?
Very highly improbable C 1
1
Probable [__]

Very highly improbable
Highly improbable

1]

Highly improbable
Moderately probable
Highly probable [__]

Possibly infected planting material can be heat-
treated or the virus can be eliminated by meristem-
culture (EPPO Standard PM 4/8(2), 2008). The most
promising, economically profitable, ecologically
safe measure of controlling viral infections could be
the use of grapevine cultivars with genetic resistance
to the agent. However, there are no data about the
resistant cultivars for GRLDaV. Current Ukrainian
phytosanitary measures cannot ensure prevention of
the import of GRLDaV-infected planting material
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GRAPEVINE RODITIS LEAF DISCOLORATION-ASSOCIATED VIRUS

1000 1

100

10

1 1 1 1
1985 1990 1995 2000
—®— Area harvested, thousand hectares

Production quantity, thousand tons

2005 2010 2015 2020
Yield, tons per 1 ha

Fig. 4. Area harvested, production quantity and yield of grapevine in Ukraine in 1990-2020

of grapevine. Visual examination cannot guarantee
to find the infected planting material (Chiumenti
et al, 2015; Maliogka et al, 2015). Certification of
the planting material for virus diseases is widely
applied, including in Ukraine (EPPO Standard PM
4/8(2), 2008), but internationally does not include
GRLDaV to our knowledge. In addition, new spe-
cies and strains of viruses are regularly detected and
described, which may present economic limitations
for viticulture (Gadzalo et al, 2015). The absence in
Ukraine of a targeted program for detecting latent
viral infections during the import of vine planting
material results in the insufficiency of information
about the risks of their distribution. The producers
and importers of grapevine planting material should
include GRLDaV virus in their certification schemes
to prevent the further spreading of the virus (EPPO
Alert List, 2018).

Stage Il1I. Evaluation of decreasing the phytosani-
tary risk

1. Are there any measures in place to restrain and
control the harmful organism?

— Prior to planting plants in the field — Yes. Healthy
planting material.

— After harvesting — No.

2. The phytosanitary requirements applied to the
vegetative products (goods) which may prevent the in-
troduction of the harmful organism.

AGRICULTURAL SCIENCE AND PRACTICE Vol.9 No.1 2022

Vegetative products
(goods)

Phytosanitary
requirements

Grapevine planting
material (Vitis vinifera)

Certified grapevine planting ma-
terial: permission to import gra-
pevine planting material certi-
fied for the absence of GRLDaV
(from the countries where the
virus is reported: Greece, Italy,
Turkey, Croatia) or mandatory
testing of imported grapevine
planting material for the presence
of GRLDaV (from areas where
such certification is absent)

3. Further work to decrease the level of uncertainty

Further studies should be conducted to evalu-
ate the risks of GRLDaV for tablegrape and wi-
ne production based on the study of the virus,
its biology (including its possible vectors), epi-
demiology, and distribution. In addition, a nation-
wide survey should be planned and executed to
determine the possible presence of the virus in
Ukraine. Further research to identify possible na-
tural virus vectors and to develop methods of (la-
tent) GRLDaV diagnostics are needed. Finally ad-
ditional studies on prevention and control of the
virus (including breeding for resistance) are also
required.
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DISCUSSION

After the introduction of Grapevine Roditis leaf dis-
coloration-associated virus into the EPPO Alert list in
2018, a few member-states of the organization (Great
Britain and Russia) initiated a pest risk assessment
(PRA) (UK Risk Register, 2020; Karimova, Shneyder,
2020).

Russia recommended to include the virus in the
Unified list of quarantine organisms. In addition, Rus-
sia planned to establish a separate list of harmful or-
ganisms with quarantine status and potentially danger-
ous for grapevine, which, apart from GRLDaV also
should include Grapevine red blotch (-associated)
virus (GRBV) and Grapevine vein clearing virus
(GVCYV) (Shneyder et al, 2020).

The outcome of the British PRA was that GRLDaV
was of insignificant risk for this country (UK Risk Reg-
ister, 2020).

An express PRA for GRLDaV for Ukraine is de-
scribed in this article for the first time where it is con-
cluded that the virus may be introduced in the country
with infected grapevine planting material. There is also
a possibility of further spread of the virus once intro-
duced in the grapevine growing areas described as pos-
sibly vulnerable, given the climatic conditions. These
areas are namely in Odesa, Mykolayiv, and Kherson
regions, in the south of Zaporizhzhia region, in the in-
significant part of the south of Dnipropetrovsk region,
in the Transcarpathian and Lviv region, in the west
of Volyn region, and in the Autonomous Republic of
Crimea (AR of Crimea).

In Ukraine, industrial grapevine production is main-
ly concentrated in the south of the country (Odesa,
Kherson, Mykolayiv, Zaporizhzhia regions, AR of
Crimea) and in the Transcarpathian region. How-
ever, grapevine is successfully cultivated throughout
the entire country, due to presence of suitable soil,
favorable climate, and availability of highly produc-
tive zoned cultivars of grapevine (the State register of
plant varieties, 2021).

The cultivation of grapevine with subsequent meet-
ing the population’s demand for fresh table grapes and
providing the wine-producing industry with raw ma-
terials for further processing is one promising and ec-
onomically profitable direction for Ukraine. However,
from 1990 till 2020, grapevine production witnessed
a permanent negative tendency of decreasing the area
of vineyards. During this period, the harvested area
of vineyards decreased from 143.3 to 37.2 thousand
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hectares, the production quantity decreased from
835.7 to 281.0 thousand tons, and the yield dropped
from 5.83 to 3.72 tons/ha (Fig. 4) (Agriculture of
Ukraine, 2021).

To stimulate the development of the viticulture (ta-
ble grape and wine production) in the near future, the
industry program in Ukraine envisages the additional
planting of 13.7 thousand hectares of vineyards in the
southern regions of Ukraine. By 2025, the area of vine-
yards in Ukraine is supposed to have reached 125.6
thousand ha, with a production of 967.8 thousand tons
(NB: wine and/or table grapes? Not clear) (On Approv-
ing..., 2008; Ilchuk, Dmytruk, 2019). This ambitious
program will require a considerable number of grape-
vine planting material, including imported ones, which
will increase the risk of bringing GRLDaV-infected
planting materials into the country, when they origi-
nate from infected areas in the mentioned EU countries
where it has been reported till so far.

The damage to grapevine with GRLDaV may result
in a decrease in the yield and in product quality which
may have a negative effect on the country’s economy,
although very little data on the actual damage of the
virus exist in the international literature. Potentially vi-
sual import inspections in a nation-wide survey should
also be supplemented by checks for latent infections,
which may result in increased production expenses
(EPPO Alert List, 2018).

Althoug a possible effective means of mitigating
the phytosanitary risk for Ukraine may be the prohibi-
tion of importing grapevine planting material from the
countries with GRLDaV-infected vineyards, the ob-
served and evaluated risks by us do not warrant such a
measure at present and therefor it is advised to include
GRLDaV in the the List of Regulated Non-Quarantine
Harmful Organisms, (as per the Law of Ukraine “On
Quarantine of Plants”, 1993).

CONCLUSIONS

There is a possibility of the introduction, further
spread, and harmfulness of Grapevine Roditis leaf dis-
coloration-associated virus (GRLDaV) in Ukraine due
to a widespread occurrence of its host plant (grapevine,
Vitis vinifera ssp. vinifera L.) and the relevant climatic
conditions in the southern and some parts of western
Ukraine, where grapevine are industrially cultivated.

The introduction of GRLDaV into Ukraine is pos-
sible via importation of GRLDaV-infected grapevine
planting material from the countries where the virus is
present.
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The current Ukrainian phytosanitary measures can-
not reliably prevent the risk of importing the GRLDaV
into Ukraine.

An efficient measure of risk mitigation may be found
in inclusion of GRLDaV into the List of the Regulated
Non-Quarantine Harmful Organisms of Ukraine with the
recommendation of permission to import the grapevine
planting material, certified as GRLDaV-free, from the
countries where the virus has been reported or manda-
tory inspection of the planting material for the presence
of GRLDaV where such certification does not exists.

It is also recommended to organize a nation-wide sur-
vey of vineyards in Ukraine to determine the likelihood
of the presence of GRLDaV in the region.

Further research to identify possible natural virus
vectors, to develop methods of (latent) GRLDaV diag-
nostics are needed.

Finally additional studies on prevention and control
of the virus (including breeding for resistance) are also
required
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Merta. IIpoBeneHHs eKkcrpec-aHamizy (piToCaHiTapHOTO PH-
3uKy Juist Ykpaiuu Grapevine roditis leaf discoloration-as-
sociated virus: Bipycy, 10 BUKJIUKa€ 3aXBOPIOBAHHS BHHO-
rpajHOi JIO3W Ta BKJIOYEHOTo 10 CHrHAJIBHOTO CIHHCKY
€OK3P y 2018 p. Metoaun. AHaui3 ditocaHITApHOTO PU3H-
Ky TPOBOIWIN BiIIMOBITHO O METOAMYHHX PEKOMEHIAIil
(Pylypenko et al, 2012), crangapris €OKP3 i Ha mincrasi
AQHAJIITHYHOTO OTIAAY CIelialli3oBaHol mitepatypu. Mox-
JIUBICTh aKJIIMATH3allii Ta NMOTCHIIWHUN apeay BH3HAYaIH
3a JIOTIOMOTOI0 TMAKETiB Cy4YaCHUX KOMII'IOTEPHUX TPO-
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rpam AgroAtlas (Afonin and Li, 2011; Shumilin and
Li, 2009), Maplnfo Prol5.0 (ESTIMap®) Ta IDRISI
SELVA (Clarklabs®). PesyabraTtn. [IpoBeneHo excmpec-
aHaii3 (iTOCaHITApPHOTO PU3UKY Ul YKpaiHu 30yaHUKa
3aXBOPIOBaHHSI BHHOIpaaHOI s03u Grapevine roditis leaf
discoloration-associated virus (GRLDaV), BorHuIa sikoro
Oynu BHepie BHSBJICHI y 4OTHPbOX KpaiHax €C: I'penii y
1980-x poxax (Rumbos, Avgelis, 1989) Ta miznime (2014—
2018) — B Iramii (Chiumenti et al, 2015, 2016; Maliogka
et al, 2015), Typeuunni (Adan, 2016; Serge et al, 2018) i
Xopgartii (Voncina et al, 2018). BcTaroBIIeHO, 110 HasiBHICTH
BUHOTPAJHUKIB, [0 MAlOTh BCJIMKE CKOHOMIUHEC 3HAYCHHS
JUTA KpalHH, € OHUM i3 (aKTOpiB PU3UKY, OCKIIEKH BHHO-
rpajiHa Jio3a € €IMHOI0 POCINHOIO — TOCHOAaPEM MaToreHy.
[IpoananmizoBaHO KJIIMAaTHYHI TPEIUKTOPH Yy BOTHHIIAX
KpaiH, Jie BUSBICHO 30yJHUK 3aXBOpIOBaHHA. BcraHoBIeHO
noTeHuiiny 3ony nomupennss GRLDaV B Ykpaini y pasi
BBE3CHHS MOCAJKOBOTO Marepialy Ta IOajbLIOro po3-
TIOBCIO/DKEHHS MAaTOTeHy. 3alpoNoOHOBaHO 3aXOIU 3 yIpaB-
TiHHA (iTOCaHITAPHUM PU3UKOM, SIKI Iepea0adaroTh BKIIO-
yenHst Grapevine Roditis leaf’ discoloration-associated
Virus 10 CIHCKY PeryiboBaHUX HEKapaHTUHHUX IIKIIIH-
BUX OpraHi3MiB Ykpainu. BucHoBkH. IcHye #iMOBipHiCTH
iHTpOAyKIUii, akmiMaru3auii Ta IwKigMBocTI Grapevine
Roditis leaf discoloration-associated virus B YxpaiHi, 10
3yMOBJICHO HASBHICTIO POCIHMHH-TOCIONAps (BUHOTpam, Vitis
vinifera ssp. vinifera L.) a TakoX BiINOBITHUMH KiIiMa-
TUYHUMH YMOBAaMH MiBAHS YKpaiHU Ta YacTHHM 3aXigHOI
VYkpainu, e Horo BUPOILYIOTh Y IIPOMHCIOBHX MaciiTabax.
Iarponykuis Grapevine Roditis leaf discoloration-asso-
ciated virus B YKpalHy MOXIJIMBA BHACIIJIOK IMIIOPTY
GRLDaV — iH(iKOBaHOTO CaaWBHOTO MaTepially BHHOTPAIY
3 KpaiH, ne € naroreH. IcHyioui QitocaHiTapHi 3aXonu He
MOXYTb HaJIIHHO 3aro0IrTH PU3UKY BBE3EHHS IIKIIMBOTO
oprauismy Grapevine Roditis leaf discoloration-associated
virus B Ykpainy. B sikocTi eheKTHBHOTO 3aX0/y yIpaBiIiHHS
pusukoM Moxke OyTu BKmrodeHHs Grapevine Roditis leaf
discoloration-associated virus no cnucky PerynboBaHHX
HEKapaHTUHHHUX IIKiIJIMBUX OpTaHi3MiB YKpaiHH 3 peKo-
MeHJIamiero 000B’SI3KOBOI MEPEBIPKN MMOCAKOBOTO MaTepia-
ny Ha BincyTHicTh GRLDaV abo no3Bosiom iMmmopry caji-
JKaHIIiB, cepTudikoBanux Ha BiacyTHicTh GRLDaV 3 kpain
CBITY, JIe 3apeecTpOBaHUil maroreH. PeKoMeHIy€eThCs TPOBO-
JUTH MOHITOPHHT BHUHOTPAJHUKIB Ha TEpUTOpii YKpaiHn
JUIsL BU3HAYeHHS HMoBipHOCTI mpucytHocti GRLDaV y
perioni. [ToTpiOHI mogaNbNI TOCHIIKESHHS JUTSL BHSIBICHHS
MOXJIMBHX MPUPOJHUX BEKTOPIB BIpyCy Ta pPO3POOKH
MerofiB (narentHoi) miarHoctukn GRLDaV. Hapermri,
TaKOX HEOOXITHI OAATKOBI JOCTIKCHHS 3 MPOQITaAKTUKA
Ta KOHTPOJIIO BipyCy (BKJIIOYAIOYH CEJICKIIIIO Ha CTIHKICTB).

KarouoBi ciaoBa: GRLDaV, Vitis vinifera, reorpadiune
MOIIUPEHHS.
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