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SUMMARY

This study investigated the distribution, molecular identification, and genetic analysis of Potato leafroll
virus (PLRV) in the Yukari-Chirchik District of Tashkent Region, Uzbekistan, during 2022-2024. Field
surveys revealed characteristic PLRV symptoms, including leaf chlorosis, upward rolling, and
interveinal yellowing in potato cultivars Arizona, Zarzara, Gala, and Santa. Reverse transcription
polymerase chain reaction (RT-PCR) successfully amplified a 726 bp fragment of the coat protein (CP)
gene. A novel isolate designated 'Potato leafroll M-1' attained successful identification and depositing
in the NCBI GenBank (accession number PP981686). Phylogenetic analysis demonstrated 99.58%
genetic similarity with the African isolate JEO11-34 and close relationships with German and Canadian
strains. Several detected single nucleotide polymorphisms in the CP gene promoter region indicated
evolutionary divergence. Reservoir host analysis using real-time PCR identified PLRV in Datura
stramonium, Solanum nigrum, Solanum lycopersicum, Physalis floridana, and Dolichos lablab,
confirming these species as potential virus reservoirs. This research provides the first molecular
evidence of PLRV occurrence in Uzbekistan and validates RT-PCR as an efficient diagnostic tool for
early virus detection. The findings establish a scientific foundation for developing virus-resistant
potato cultivars and managing reservoir hosts to reduce viral spread.
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Key findings: The spread of potato (S. tuberosum L.) leafroll virus (PLRV) required monitoring.
Through molecular genetic analysis, a new isolate designated as 'Potato leafroll M-1' succeeded in
being deposited in the NCBI GenBank with the accession number PP981686.

INTRODUCTION
Potato leafroll virus (PLRV) is the most
dangerous and widespread viral disease

affecting potato crops (Kumar et al., 2011).
The said virus causes characteristic symptoms,
such as chlorosis and roughening of leaves,
upward rolling of leaf blades, yellow mottling,
necrotic curling, and interveinal chlorosis,
which eventually lead to a significant reduction
in potato tuber yield (Jones, 2005). In PLRV-
infected potato plants, the leaves’ upward
rolling often precedes their desiccation. The
said viral infection reduces the photosynthetic
activity, disrupts metabolic processes, and
consequently slows down the overall growth
and development of the plant (Gray and
Gildow, 2003).

The main viral diseases affecting
potato crops are PVX, PVY, PVS, PVL, PVM, and
PVA, having a negative impact on tuber yield
and quality in Uzbekistan (Fayziev et al.,
2020). In particular, mixed infections of these
viruses cause significant economic losses in
potato-growing areas annually (Awasthi and
Verma, 2017). The wide distribution and yield
impact of the potato leafroll virus (PLRV)
represent a serious concern for potato crops in
the country (Yusubakhmedov and Fayziey,
2022; Xolmatova et al., 2024). Detection and
monitoring of viral diseases are crucial for
effective management in crop production.
Therefore, molecular identification of the virus,
along with the study of its genetic variations
and evolutionary relationships, became a
research priority (Niblett and Van-Ryk, 2004).

In the present era, molecular biological
techniques, particularly quantitative reverse
transcription polymerase chain reaction (gRT-
PCR), gene sequencing, and phylogenetic
analysis, have provided the highest precision in
identifying and classifying viral isolates (Janse
and Koppel, 2011). However, molecular
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analyses of the potato leafroll virus (PLRV)
have not yet occurred, and the molecular-
genetic data on local isolates remain limited in
Uzbekistan (Yusubakhmedov and Fayziev,
2022). In Uzbekistan, the systematic studies
conducted continue to elucidate the viruses
affecting economically important  crops
(Fayziev et al., 2020; Sobirova et al., 2024,
2025). These past studies include determining
the infection rate of various plant genotypes
(Sobirova et al., 2024) and the molecular
detection of viruses (Sattorov et al., 2020;
Makhmudov et al., 2023; Sobirova et al.,
2025a,2025b). Others focused on producing
and applying specific antisera for
immunodiagnostics (Jovlieva et al., 2024), as
well as examining the physiological effects of
viral infections on crop plants (Sobirova et al.,
2024).

Influencing the epidemiology of potato
leafroll virus comes from the presence of
alternative host plants that serve as virus
reservoirs and aphid breeding sites. Weed
species within and surrounding potato fields
play a critical role in maintaining viral inoculum
between growing seasons and facilitating
vector population buildup. Among solanaceous
weeds, the identification of Solanum
sarrachoides has become a particularly
important reservoir host for PLRV in the Pacific
Northwest region of the United States,
supporting higher populations of the green
peach aphid (Myzus persicae) than potato itself
(Eigenbrode et al., 2002).

This weed not only harbors the virus
but also enhances aphid fecundity and survival,
thereby increasing the risk of viral transmission
to neighboring potato crops (Venkata, 2025).
Similarly, Datura stramonium and Physalis
floridana have several documentations as
natural hosts of PLRV, capable of maintaining
viral titers sufficient for aphid acquisition and
subsequent transmission. The presence of
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these reservoir hosts complicates disease
management by providing external sources of
inoculum that bypass seed certification
programs (Awasthi and Verma 2017).

The transmission dynamics of PLRV
from reservoir weeds to potato crops receives
primary mediation from aphid vector behavior
and host plant quality. Studies have
demonstrated that aphids reared on certain
reservoir hosts exhibit enhanced vector
competence compared with those maintained
on non-host plants. For instance, Myzus
persicae reared on Physalis species showed
significantly higher PLRV transmission
efficiency than aphids reared on turnip, a non-
host plant, due to physiological changes in the
aphid gut environment (Kenzhebekova et al.,
2025). Furthermore, aphid transmission of
PLRV from infected Solanum sarrachoides to
potato appeared to be four times greater than
transmission from potato to potato,
highlighting the disproportionate

epidemiological risk posed by weed reservoirs.
These findings underscore the necessity of
integrated weed management strategies in
Effective

seed potato production systems.

control of reservoir hosts, such as hairy
nightshade, black nightshade (Solanum
nigrum), and other solanaceous weeds, is
essential for reducing primary inoculum
sources and disrupting the transmission cycle
of PLRV in agroecosystems (Srinivasan and
Alvarez, 2008).

Developing effective control measures
against plant viruses, it is essential to
thoroughly study and identify their biological
characteristics, distribution levels, the influence
of environmental and soil factors, and various
genetic properties (Clark and Bar-Joseph,
1984). Moreover, the rapid and sensitive
detection of viruses in plant buds is crucial, as
it helps to reduce viral spread and prevent
crops from economic losses (Jeevalatha et al.,
2013; Malko et al.,, 2019). In this study,
collected samples of potato cultivars Arizona,
Zarzara, Gala, and Santa showing typical PLRV
symptoms came from potato fields in District
Yugori Chirchiq, Tashkent Region, Uzbekistan.
The molecular identification of the potato
leafroll virus (PLRV) ensued using the RT-PCR
method (Figure 1).

Figure 1. Typical symptoms of viral diseases in potato plants. Note: 1 - lightening and roughening of
the leaf; 2-3 - upward boat-shaped twisting of the leaf plate; 4 - yellow spotting and curling of the
leaf; 5 - necrosis and curling of the leaf; 6 - interveinal roughening of the leaf; 7 -circular spotting of
the node; 8 - spotting of the potato node; and 9 - spotting and rotting of the node.
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Table 1. Names and nucleotide sequences of forward and reverse PCR primers designed for PLRV

detection.

Gene Primer name

Nucleotide sequence (5°-3")

PCR product size (bp) Reference

CcpP PRLV-F

AGCCGGTTTATAYTTHGTTTA

726 Okonya et al. (2021)

MATERIALS AND METHODS

This study investigated the circulation of PLRV
in nature. For this purpose, the object of
research was natural reservoir plants
distributed in the Tashkent Region. Identifying
potential reservoir hosts enabled the conduct
of field surveys in potato-growing areas during
the 2022-2024 cropping seasons. Leaf sample
collection from weed and crop species
commonly found in and around potato fields
comprised 16 samples. These were Datura
stramonium L., Dolichos lablab, Solanum
nigrum,  Solanum  lycopersicon,  Physalis
floridana L., Cynodon dactylon L., Capsella
bursa-pastoris, Amaranthus retroflexus,
Chenopodium album, Convolvulus sepium,
Brassica campestris L., Malva L., S. melongena
L., Persica, Trifolium, Cirsium arvense. Each

specimen succeeded in testing for PLRV
presence by real-time PCR (Table 1).
Susceptibility of confirmed reservoir hosts

underwent further evaluation under controlled
greenhouse conditions by mechanical
inoculation and aphid transmission. Isolation of
PLRV RNA from a sample consisted of using the
“Fito Sorb” RN-520 reagent kit from the
“"SINTOL” scientific  production company
(Russia) on the plant sample (leaf, stem,
nodule) to isolate a 150-300 mg RNA sample.

Sample collection

The conduct of a comprehensive survey ran
from 2022 to 2024 in potato fields (S.
tuberosum L.) in the Yukori-Chirchik District of
Tashkent Region, Uzbekistan. Collecting leaf
samples from diseased plants included those
exhibiting both leaf curl and asymptomatic
symptoms from the apical, mid-root, and basal
parts of potato plants. The collected leaf
samples proceeded to the laboratory for
storage in a freezer at -18 °C.
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Extraction and purification of total RNA

The leaf samples (0.1 g) underwent
homogenization in liquid nitrogen before
extracting total RNA using the Invitrogen™
PureLink™ RNA Mini Kit (Thermo Fisher
Scientific, USA), according to the
manufacturer’s protocol. In determining the
quantity and quality of the total RNA, the study
used a NanoDrop eight spectrophotometer
(Thermo Fisher Scientific, USA). The RNA
samples subsequently reached storage at -80
°C until use for reverse transcription
polymerase chain reaction (RT-PCR) analysis.

Synthesis of the cDNA

The cDNA synthesis proceeded in a total
reaction volume of 20 pL using SuperScript™
IV Reverse Transcriptase (Thermo Fisher
Scientific, USA) and the corresponding buffers.
A mixture comprised a 5 pL aliquot of total
RNA with 1 pL of 10 pM reverse primer Lu4
(Table 2), 4 uL of 2.5 mM dNTPs, and 3 puL of
nuclease-free water. The mixture’s incubation
continued at 65 °C for 5 min before chilling on
ice for 3 min. Subsequently, adding 4 uL of 5x
PCR buffer, 1 pL of 0.1 M dithiothreitol (DTT),
0.5 pL (20 U) of SuperScript IV reverse
transcriptase, and nuclease-free water ensured
reaching the final volume of 20 pL. The
research carried out the reaction in a T960 PCR
thermal cycler at 37 °C for 1 h, followed by 70
°C for 10 min to inactivate the enzyme.

Amplification by PCR

Using the PLRV-R (reverse) and RPV-F
(forward) primers enabled the amplification of
a 726 bp fragment of the coat protein (CP)
gene of the potato leafroll virus (PLRV). The
PCR reaction, as carried out in a 25 puL total
volume, used the Platinum™ Hot Start PCR 2x
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Table 2. Identification of natural reservoirs of PLRV using real-time PCR.

No. Plant name PCR summary (Ct)
1 Datura stramonium L. 36.51
2 Dolichos lablab 33.48
3 Chenopodium album -

4 Brassica campestris L. -
5 Trifolium -
6 Convolvulus sepium -
7 Solanum nigrum 15.24
8 Cynodon dactylon L. -
9 Solanum lycopersicum 27.48

10 Malva L. -

11 Amaranthus retrofléxus -

12 Phisalis floridana L. 30.51
13 Persica 17.15
14 Capsella bursa-pastoris L. -

15 Solanum melongena L. 27.51
16 Cirsium arvense -

Master Mix (Thermo Fisher Scientific, USA).
The reaction mixture contained 4 pL of 2x
Master Mix, 0.5 pL of each primer (10 pM), 0.9
ML of 25 mM MgCl,, and 4 pL of cDNA. The
thermal cycling conditions were as follows: an
initial denaturation at 94 °C for 2 min, followed
by 45 cycles of denaturation at 94 °C for 30 s,
annealing at 56 °C for 30 s, and extension at
72 °C for 45 s. A final extension step ensued at
72 °C for 2 min. The names and nucleotide
sequences of the primers used for PLRV
detection are available in Table 2.

Electrophoresis in agarose gel

The PCR products’ analysis proceeded on a 2%
agarose gel prepared in 1x Tris-borate-EDTA
(TBE) buffer (Thermo Scientific) before staining
with ethidium bromide. For electrophoresis, 2
ML of 6x DNA gel loading dye and 1.3 pL of
100 bp DNA ladder entailed loading into the
first well. Then, loading 10 pL of PCR product
mixed with 3 pL of 6x DNA gel loading dye

followed into the remaining wells.
Electrophoresis occurred using an SE-1
horizontal electrophoresis system (Helicon,

Russia) at a voltage of 100 V for 100 min. The
amplified DNA bands received visualization
under UV light and documentation using a BK-
AG100 gel imaging system (Biobase, China).
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Sequencing of PCR products

Excising the PCR products from the gel
preceded purification using the PureLink™
Quick Gel Extraction Kit (Thermo Fisher
Scientific, USA). Sequencing reactions followed
using the BigDye® Terminator v3.1 Cycle
Sequencing Kit (Thermo Fisher Scientific,
USA). The reaction mixture (total volume 9 L)
contained 3.5 pL ddH,O, 1 pL BigDye, 2 pL 5x
sequencing buffer, 0.5 pL sequencing primer,
and 2 puL purified PCR product. The primers
RPV-L1 and RPV-R served for sequencing.
Thermal cycling conditions were as follows:
initial denaturation at 94 °C for 2 min, followed
by 45 cycles of 94 °C for 30 s (denaturation),
50 °C for 45 s (annealing), and 72 °C for 1 min
(extension). The sequencing reaction products
remained in storage at 4 °C until purification.
Performing purification of sequencing
products employed the Dynabeads Sequencing
Clean-Up Kit (Thermo Fisher Scientific, USA).
DNA sequencing proceeded on an Applied
Biosystems 3500 Genetic Analyzer (Thermo
Fisher  Scientific) using capillary gel
electrophoresis with laser-induced fluorescence
detection. Raw sequence data editing engaged
the Snap Gene 5.3.1 software. Comparing
nucleotide sequences with existing sequences
in the GenBank database used BLASTN (Basic
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Figure 2. Phylogenetic tree based on the coat protein (CP) gene sequence of the potato leafroll virus
(PLRV). The numbers shown above the branches represent bootstrap confidence values obtained after
1000 replicates, indicating the reliability of each branch grouping.

Local Alignment Search

http://www.ncbi.nlm.nih.gov/BLAST/)
(Camacho et al., 2009). Performing multiple
sequence alignments utilized ClustalW, with
the phylogenetic analysis conducted using the
neighbor-joining (NJ) method based on the
Kimura 2-parameter model (Kimura, 1980).
Bootstrap analysis assessed the reliability of
the tree branches, with the final phylogenetic

Tool;

tree visualized using MEGA1l1l software
(Tamura et al., 2021) (Figure 2).

RESULTS

From 2022 to 2024, field studies were

progressive in the potato-growing areas of the
Yukor Chirchik District of the Tashkent Region
of Uzbekistan, during which observations on
characteristic symptoms of infection with
potato leaf curl virus (PLCV) occurred. These
included chlorosis and roughness of leaves,
upward curling of the leaf blade, curling of
leaves with yellow spots and necrotic areas, as
well as interveinal chlorosis with thickening of
leaves, recognized as characteristic signs of
infection with PLRV (Figure 1).

The results of a study determined the
reservoir properties of the KLV virus in wild
grasses growing in potato fields. This
mentioned the following plants in the
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literature: Datura stramonium L., Solanum
nigrum,  Solanum  lycopersicon,  Physalis
floridana L., Chenopodium  album, S.

melongena L., Dolichos lablab, and Persica.
The analysis of said plants by PCR detected
high virus titers in their leaves. These plants
clearly serve as indicator plants for this study.
According to PCR data, PLRV virus was
undetected in the following plants: Cynodon
dactylon L., Capsella bursa-pastoris,
Amaranthus retroflexus, Cirsium arvense,
Trifolium, and Convolvulus sepium (Table 1).
PLRV overwinters in the roots and
rhizomes of these wild plants and is
transmitted to healthy crop plants, such as
potatoes and tomatoes by aphid vectors.
Further studies included molecular genetic
identification to study the phylogeny of PLRV.
The samples collected from potato
plants showing typical symptoms, a ~726 bp
fragment corresponding to the viral RNA,
attained successful amplification by PCR
(Figure 3). Based on sequencing and BLAST
analyses, the obtained sequence was 'Potato
leafroll M-1," which has been deposited in the
NCBI GenBank database with the accession
number PP981686 (ID). The phylogenetic
analysis revealed that bioinformatic evaluation
and tree construction of the PLRV isolates
showed two distinct clusters. The Uzbek isolate
'Potato leafroll M-1' entailed grouping within
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Figure 3. Electropherogram of RT-PCR amplification products of the PLRV CP gene from potato leaf
samples collected in Yuqori Chirchiq District, Tashkent Region, Uzbekistan. Lanes 1-4 represent
amplified samples; M - 100 bp DNA ladder; 1,2 - Arizona, 3,4- Zarzara, 5,6- Galla, and 7,8 - Santa.

the same cluster as W13-136 (Germany),
PLRV-Canada, and 18-1127 (Africa) (Figure 2).

According to BLAST analysis of the
potato leafroll M-1 isolate’s coat protein (CP)
gene nucleotide sequence in the NCBI GenBank
database, the said isolate shared 96.22%-
99.58% sequence homology with other PLRV
isolates. The potato leafroll M-1 isolate
expressed the highest genetic similarity
(99.58%) with the African isolate JEO11-34
(GenBank ID: MT537599). Moreover, the
sequence comparison revealed nucleotide
substitutions in isolates W13-136 (Germany)
(GenBank ID: MH937415) and D13954
(Canada). Multiple alignment of the potato
isolates, leafroll M-1 and JEO11-34, using
Clustal W identified three-point mutations:
-120G > T, =126 A > G, and -146 A > T
(Figure 4). It is noteworthy to mention that
these mutations showed a location in the
promoter region of the CP gene. No other
mutations were notable within the coding
sequence of the gene between the two
isolates. However, comparing the potato
leafroll M-1 isolate with sequences from other
countries further identified the additional
nucleotide variations.

The bioinformatic analysis revealed
that the amino acid sequence of the coat
protein of the isolate potato leafroll M-1
obtained from Uzbekistan appeared to be
closely associated but not identical with other
comparable isolates. The nucleotide sequences
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with observed differences between the isolates
potato leafroll M-1 and the African JEO11-34
share 99.58% similarity and also clustered
together in the phylogenetic tree. The results
suggested that various abiotic and biotic
factors may have contributed to the genetic
variability in PLRV.

Under Uzbekistan’s environmental
conditions, the PLRV isolate succeeded in
molecular identification based on its CP gene,
with the isolate potato leafroll M-1 (ID:
PP981686) identified and deposited in the NCBI
GenBank database for the first time. Based on
this newly identified gene, the phylogenetic
tree construction of the virus was successful,
and the bioinformatic analysis revealed these
isolates likely originated from closely related
ancestral viruses within the same phylogenetic
branch.

DISCUSSION

Potato infection with multiple viruses can affect
and alter plant morphology and considerably
increase the crop’s economic losses (Adolf et
al., 2020; Fayziev et al., 2020). Therefore,
studying the biological, molecular, and genetic
characteristics of the virus is crucial for
accurate identification of specific symptoms
and management of these viruses (Jovlieva et
al., 2024).
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Figure 4. Comparative
other isolates.

analysis of the Potato leafroll M-1 isolate’s CP gene nucleotide sequence with

The conduct of RT-PCR analysis (W13-136 and MH937415) and the Czech
determined the molecular and genetic Republic (VIRUBRA 1/045 and EU717545).
properties of the virus, which revealed the Single-stranded RNA (ssRNA) of positive
infection in potato cultivars Arizona, Zarzara, polarity  represents the PLV  genome,
Gala, and Santa with PLRV. Based on the RNA approximately 6000 nucleotides in length

extracted from the potato’s infected plants, the

(Tacke et al., 1991; Brault et al., 2000).

isolate potato leafroll M-1 succeeded in its Despite the low overall level of genetic
identification for the first time under variability, major events appeared to have
Uzbekistan’s climatic conditions, with its occurred in the evolutionary history of PLRV.

submission to the NCBI GenBank database
receiving accession number PP981686. Earlier
virus studies had only provided preliminary
information about the occurrence of PLRV in
Uzbekistan (Fayziev et al., 2020), while more

Firstly, the 27 nt deletion found in ORF1 of
isolate Noir sat in a region with a concentration
of active sites: the cis-acting signals involved
in the ®1 ribosomal frameshifting (Kim et al.,
2000).

recent research has also reported the economic With the Canadian (D13954) and
impact of the virus on potato crops African (18-1127, MN689370) isolates, the
(Yusubakhmedov and Fayziev, 2023; 99.30% level of homology was evident, with
Xolmatova et al., 2024). 99.16% nucleotide identity shared by the

The nucleotide sequence of the coat
protein (CP) gene of the potato leafroll virus
(PLRV) isolate recognized in Uzbekistan
showed the highest degree of similarity with
several other isolates from different countries.
According to bioinformatic analysis using the
NCBI GenBank database,
sequence similarity (99.58%) was notable with
the African isolate JEO11-34 (ID: MT537599).
Furthermore, the Uzbek
99.44% similarity with isolates from Germany
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isolates from China (PLRV-IM and KC456052),
Germany (DSMZ PV-1298 and 0Q446811), and
India (PBI-6, JQ420903; PLRV Bhagalpur BAU;
and OL762417). Additionally, the French
isolate PLRV 14.2 (AF453394) and the German
isolate Joker MV10 (JQ346191) demonstrated

the maximum 99.02% similarity with the isolate potato
leafroll virus (PLRV ID = PP981686). The
potato leafroll M-1 isolate identified in
isolate exhibited Uzbekistan showed the highest genetic

similarity (99.58%) with the African isolate
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JEO11-34 (GenBank ID: MT537599) based on
the CP gene sequence. In contrast, detecting
the minor nucleotide substitutions (mutations)
resulted in isolates W13-136 (Germany,
MH937415) and D13954 (Canada) (Figure 4).

The highest sequence similarities
revealed the global distribution and close
phylogenetic relationships among different
PLRV isolates. The particularly high homology
observed with African and European isolates
suggested possible sources and routes of viral
introduction into the potato-growing regions of
Uzbekistan. Phylogenetic analysis revealed that
the Uzbek isolate clustered closely with African
and European isolates, supporting its genetic
relatedness to these groups. Recently,
information has emerged on the ability to
confer multiple transgenic resistances to three
major viruses (PVY, PVX, and PLRV) on potato
plants using their specific sequences (Arif et
al., 2012).

The RT-PCR assay proved a reliable
and sensitive method for the early detection of
PLRV infection in potato plants cultivated under
Uzbek agroclimatic conditions. The obtained
results confirmed the presence of PLRV in
potato cultivars Arizona, Zarzara, Gala, and
Santa, characterized by distinct symptoms,
such as leaf curling, chlorosis, interveinal
yellowing, and leaf rolling with necrotic
patches. These findings reinforce the
importance of regular virological monitoring
and early-stage molecular diagnostics to
prevent large-scale dissemination. Therefore,
integrating RT-PCR into routine seed-potato
certification programs in Uzbekistan would
significantly reduce the risk of distributing
infected planting materials (Yusubakhmedov
and Fayziev, 2023).

Early detection of PLRV infection and
molecular characterization of its genome are
crucial for understanding the virus’s
epidemiology and for developing effective
management strategies. Investigations on the
genetic diversity of PLRV isolates contribute
significantly to designing virus-resistant potato
genotypes, which play a viable role in
minimizing disease spread and tuber vyield
losses. The molecular and genetic
characterization of PVM has been investigated
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in numerous studies, and its genome consists
of 8534 nucleotide sequences and contains six
open reading fragments (ORFs), each of which
encodes separate proteins (Gramstat et al.,
1990; Zavriev et al., 1991; Fujita et al., 2018).

Field surveys conducted in the
Tashkent Region of Uzbekistan revealed the
presence and wide distribution of potato
leafroll virus (PLRV) in local potato fields,
accompanied by characteristic disease
symptoms. The molecular identity of PLRV
gained validation by RT-PCR analysis, with a
novel isolate designated as 'Potato leafroll M-1'
identified and deposited in the NCBI GenBank
database with accession number PP981686.
Phylogenetic analysis demonstrated that this
isolate shared the highest degree of genetic
similarity with PLRV isolates from Africa,
Europe, and several other countries, providing

valuable insights into the virus’s global
dissemination patterns and possible
evolutionary origins. The phylogenetic

placement of isolate M-1 provides essential
insight into the probable origin of PLRV in
Uzbekistan and underscores the need for
strengthened phytosanitary monitoring of
imported seed potatoes. Such genetic
information is crucial for tracing Vviral
introduction  routes, understanding virus
evolution, and developing more effective
disease management and breeding strategies
(Yusubakhmedov and Fayziev, 2022).

CONCLUSIONS
This study confirmed the widespread
distribution of potato leafroll virus in the

Tashkent Region, Uzbekistan, affecting major
potato cultivars. The novel isolate 'Potato
leafroll M-1' (GenBank: PP981686) showed
99.58% similarity with African and European
strains. Reservoir host screening identified
infected weed species, including Datura
stramonium and Solanum nigrum, highlighting
their role in viral overwintering and
transmission. Detected mutations in the CP
gene indicate ongoing viral evolution. RT-PCR
proved effective for early PLRV detection.
These findings provide crucial data for breeding
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resistant varieties, managing reservoir plants,
and strengthening seed certification programs
to prevent economic losses
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