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ABSTRACT

A survey of yellow dwarf viruses (YDVs) -associated diseases of wheat plants was performed for the first time in the Sirnak Province,
Turkey. In plants wheat cultivated areas, symptoms such as diminished leaf size, dwarfing, yellowing, and reddening of leaves wheat
plants were observed in cultivated areas. A total of 441 specimens were collected regardless of showing symptoms and assayed for
Barley/Cereal Yellow Dwarf Viruses [B/CYDV] association by PCR tests using virus coat protein gene (CPG)-specific primer pairs. These
assays demonstrated that 13.38% (55 samples) were positive to the occurrence of BYDV-PAV (9.73%) and CYDV-RPV (0.73%) for
wheat viruses, but no BYDV-MAYV, -SGV, and -RMV infections of BYDVs were found in PCR assays of collected samples. In addition,
double infection of BYDV-PAV and CYDV-RPV was detected in 12 samples with a 2.91% infection rate. The CPG sequences of randomly
selected two isolates were revealed using bacterial cloning and sequencing. Sequences obtained were deposited in GenBank under
Accession numbers OL685734 and OL685736 for BYDV-PAV; and OL685735 and OL685737 for CYDV-RPV. BLASTn analysis of CPG
sequences of four isolates shared high nucleotide homology with their intraspecies isolates, with 97.35-98.67 % for two BYDV-PAV and
97.72-97.89 for two CYDV-RPV. The consensus tree constructed classified B/CYDV-associated wheat viruses with their phylogenetically
closest individuals from Turkey and the world. This survey is the first report of BYDV-PAV and CYDV-RPV associated with wheat plants
in Sirnak Province of Turkey.
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INTRODUCTION

Wheat crop is a critical and highly adaptable cultivated
plant that plays a strategic role in human and animal
consumption worldwide (Shewry, 2009). With 3.5% of the
world’s wheat area, Turkey has an annual wheat production
amount of about 20 million tons. The annual production
amount for Sirnak Province of Turkey is 153 thousand
tons (TUIK, 2020). Wheat agriculture is one of the primary
food sources worldwide, but many bacterial, fungal, and
viral diseases limit wheat production, resulting in reduced
yield and quality (Gomes et al., 2016). The impact of virus
diseases on wheat plants is particularly severe in developing
countries. Therefore, due to the lack of effective control
measures, it is highly important to conduct research focused
on identifying, diagnosing, managing wheat virus diseases,
and minimizing the resulting product losses (Kili¢ et al.,
2012). In world grain and wheat production areas, BYDVs

are prevalent viral agents, causing economic damage to
wheat at rates ranging from 5% to 25% (Wiese, 1987,
Kennedy and Connery, 2005).

The causative agents of the disease are infectious for plants
belonging to the Poaceae family, such as wheat, barley,
oats, corn, etc., and it causes a decrease in grass yield in
over 150 hosts from meadow and pasture plants (Gould
and Shaw, 1983; ﬂbag1, 2017). Wheat viruses are usually
diagnosed based on the symptoms and signs observed
in plants. These symptoms include yellowing of leaves,
striped or mosaic appearance, leaf curling, stunting of
plant growth, reduction in plant height, reduced heading,
and decrease in grain yield. However, since these symptoms
can be caused by many different diseases, laboratory tests
are essential to make an accurate diagnosis (Irwin and
Thresh, 1992; Hoffman and Kolb, 1997). Laboratory tests
are typically performed using immunological tests such as
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ELISA (Enzyme-Linked Immunosorbent Assay) (Delig6z
et al., 2011) and molecular tests (PCR, RT-PCR) (Kwon
et al., 2014). These tests detect the presence or absence
of viruses based on their antigenic properties or genetic
structures. In addition, plant samples exhibiting disease
symptoms can be collected and examined using imaging
techniques such as electron microscopy. By examining the
characteristic structures and properties of viruses using
these methods, a diagnosis can be made (Shepard and
Carroll, 1967). Viral transmission between hosts occurs in
a persistent mod by vectors of 25 aphid species, but not
by egg, physical routes, and seed (Thackraya et al., 2009;
Delig6z et al., 2011; Abraha, 2020).

Wheat viruses are widespread and the prevalence of these
viruses varies depending on geographic location, climate,
and agricultural practices. Wheat plant hosts 55 different
viruses, including Wheat streak mosaic virus (WSMV), Wheat
dwarf virns (WDV), Barley yellow dwarf virus-PAV, BYDV-
MAV, BYDV-RMYV, BYDV-SGY, Cereal yellow dwarf virus-
RPV, and Barley stripe mosaic hordeivirus (BSMV) (Erkan
and Yilmaz, 2009). BYDVs consist of 9 different genetic
variants: BYDV-PAV, BYDV-MAV, BYDV-SGV, BYDV-
RMV, BYDV-GPV, BYDV-PAS, BYDV-GAYV, and CYDV-
RPV (ilbag1 2017). Viral diseases related to B/CYDV were
reported in distinct agroecosystems at varying infection
incidences, such as Tunisia, Poland, Pakistan, Yemen,
Latvia, USA, England, New Zealand, South-Eastern
Australia (D’Arcy etal., 1992; Kendall et al., 19906; Bisnieks
et al., 2004; Kumari et al., 2006; Delmiglio et al., 2010;
Siddiqui et al., 2012; Trzmiel, 2019; Nancarrow etal., 2021).

In Turkey, viral infections of wheat plants have been
reported in vatrious locations (Kokld, 2004; Ilbagi et al.,
2005, 2008; Ilbagi, 2006), but there was no information
on wheat-associated BYDVs diseases for Sirnak Province
of Turkey. Results of this performed to elucidate the
prevalence and etiology of the YDV disease of wheat
(BYDV-PAV, -MAYV, -SGV, -RMV, and CYDV-RPV) in this
region are submitted here. Additionally, another aim of this
study is to uncover the phylogenetic relationships of the
identified viral isolates with other isolates worldwide using
gene-based programs.

MATERIAL AND METHODS

Sampling and inspecting

The survey area was calculated to cover at least 3% of
the total production area of the surveyed region utilising
the cascade sampling method (Bora and Karaca, 1970).
To confirm the possible presence of BYDVs, 411 fresh
leaf samples were gathered in distinct regions of Sirnak
Province in the April and May seasons of 2020.
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Regardless of simptom development, five leaf samples
representing each surveyed area (K6kli, 2004) were brought
to the virology laboratory of Van Yuzuncu Yil University in
cold chain and stored at -20 °C until total RNA extraction.
The number of samples collected within the borders of
Strnak Province is 45 in Center, 200 in Idil, 110 in Silopi, 31 in
Cizre, 10 in Giiglitkonak, 10 in Uludere, and 5 in Beytiissebap.

Total RNA extractions and complementary DNA
synthesis

Total RNA was extracted from young frozen wheat leaves
using the silica-based method described by Foissac et al.
(2001). The reverse transcription process cDNA was
performed using reverse primers (YAN-R primer for
detection and gene-specific primers for characterization)
and cDNA synthesis kit (Fermentas, Germany) according
to manufacturer instructions.

Oligonucleotide primer pairs for BYDVs

The primers used in enhanced and multiplex PCR tests were
got from previous studies and synthesized by Sentebiolab
(Ankara/Turkey). In enhanced and multiplex PCR assays,
subgroup-specific (subgroup I and 1) and CPG-specific
primers were used (Table 1).

Enhanced and multiplex PCR tests to determine single
or the mixed infections

To selectively reveal the possible BYDV subgroups, SHU-E,
S2A-F and S2B-F together with YAN-R were included
in the same reaction in Multiplex PCR assays. Enhanced-
PCR tests were performed to determine the presence
and ratios of BYDVs subgroup members in the samples
giving positive reactions in BYDV subgroup discrimination
using primers given in Table 1. Multiplex PCR program
composed of 94°C for 5 min (initial denaturation), 35 cycles
of denaturation 30 s at 94°C for 30 s, annealing 60°C for
30 s, and elongation 72°C for 30 s, and final elongation
72°C for 7 min. PCR master mix was prepared in 25 ul
volume including 2.5 ul of cDNA template, 0.2 pl of Taq
DNA polymerase (Fermentas, Germany), 17.3 ul RNase
free water, 1.5 ul MgCl,, 0.5 Wl dN'TPs, 2.5 pl 10XBuffer,
and 0.5 ul subgroup-specific primers. Enhanced-PCR
parameters were the same as above, and the PCR duration
was used as described in Table 2. The PCR cycling conditions
in enhanced PCRs are 35 cycles for BYDV-MAV and -RMYV,
and 40 cycles for BYDV-PAYV, -SGV, and CYDV-RPV in
denaturation, annealing, and elongation steps.

PCR amplicons and DNA marker (1kb) were verified
in 0.9% an EtBr-added agarose gel in 1X TBE buffer
and monitored in a gel imaging system (Synoptic Ltd.
Cambridge, GB). Isolates from preserved previously and
DNA-free master mix were employed as positive and
negative controls, respectively.
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Table 1: Primer data employed in PCR assays for detected of YDVs in wheat crops

B/CYDVs Name Sequences Amplicon References
Subgroup 1 YAN-R TGTTGAGGAGTCTACCTATTTG 832 bp Malmstrom and Shu, 2004
(BYDV-PAV, MAV, SGV) SHU-F TACGGTAAGTGCCCAACTCC
Subgroup 2 S2A-F TCACCTTCGGGCCGTCTCTATCAG 372 bp
(CYDV-RPV, BYDV- RMV) S2B-F TCACCTTCGGGGCGTCTCTTTCTG
BYDV-PAV PAV F ACCTAGACGCGCAAATCAAA 590 bp
PAV R ATTGTGAAGGAATTAATGTA
BYDV-MAV MAV R CGGATCAGGTTTGGGCTCTG 660 bp Bisniek et al., 2004
MAV F ATGAATTCAGTAGGCCGTAG
BYDV-SGV SGV F ACCAGATCTTAGCCGGGTTT 237 bp Deb and Anderson, 2008
SGV R CTGGACGTCGACCATTTCTT
BYDV-RMV RMV F GACGAGGACGACGACCAAGTGGA 365 bp
RMV R GCCATACTCCACCTCCGATT

Table 2: Chart showing denaturation, annealing, and elongation temperatures and times used in enhanced PCR tests for the

detection of individual wheat viruses

Isolates Predenaturation Denaturation Annealing Elongation

BYDV-PAV 94°C 1 cycle 10 min 94°C 30s 42°C (30 s) 72°C 30s
BYDV-MAV 2 min 30s 53°C (30 s) 90 s
BYDV-RMV 2 min 30s 58°C (1 min) 30s
CYDV-RPV 2 min 30s 53°C (1 min) 30s
BYDV-SGV 10 dk 30s 55°C (30 s) 30s

Cloning, sequencing, phylogenetic relationships

Two PCR-positive amplicons that were detected for viruses
were randomly selected for further characterization through
cloning and sequencing. For this, the complete CP genes
of viral isolates were amplified using CPG-specific primer
pairs which were ‘F-ATGAATTCAGTAGGTCGTAG’
and ‘R-GAGGAGTCTACCTATTTGGC for BYDV-
PAV, and ‘F- ATGAGTACGGTCGTCCTTAG’ and
R- CCCTATTTTGGGTTTTGTAGC for CYDV-RPV
(Usta et al., 2020). PCR conditions, units, and cycles were
set as described above for BYDV-PAV and CYDV-RPV,
except for the annealing temperature of 44 °C of CYDV.

PCR-amplified yields were inserted into pGEM T-Easy
vector (Promega, Madison, Wisconsin, USA) and
transformed into E. co/ competent bacteria strain JM109
(Promega, USA). Viral sequences-inserted positive clones
were also confirmed by colony PCR tests. Recombinant
plasmids were isolated from transformed bacteria using a
purification kit (Gene] ET Plasmid MiniPrep Kit, Thermo
Scientific, USA) and sequenced using New Generation
System by a relevant company (Sentebiolab, Turkey).
Present DNA sequences were recorded in GenBank.
To elucidate nucleotide identity, the CPG sequences
obtained were analyzed by BLASTn program in NCBI
GenBank (http://www.ncbi.nlm.nih.gov). To cluster the
sequences, the phylogenetic relationships based on CPG
amplicons were created by CLC Main Workbench 6.7.1
software using sequences from various agro-geographic
origins and hosts, with included outsource for each
BYDVs.
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RESULTS AND DISCUSSION

Symptoms in suspicious wheat plants

BYDVs adversely affect grain crops by reducing yield
and quality all over the world (Perry et al., 2000; Rastgou
et al., 2005), and infection by BYDV naturally can lead
to 11-13% yield loss (Miller and Rasochova, 1997).
Depending on the period of infection and the wheat
variety, BYDVs produce noticeable common symptoms
such as chlorosis, late heading, leaf reddening, and
stunting in cereal crops (Yount et al., 1985; 1lbagl et al.,
20006). Similar to those previously reported, we observed
symptoms evoke of BYDVs disease such as wheat plants
with reddening at the leaf tips, dwarfed plants, yellowish
lines on the leaves, and yellowed or dried patches in
the fields surveyed in Sirnak Province in 2020 (Fig. 1).
However, abiotic factors such as drought and salt stress,
nitrogen and potassium deficiency can also partially
mimic the viral disease symptoms of wheat plants (Jain
et al., 2013; Diaz et al., 2006; Zhang et al., 2020). We
molecularly tested samples of wheat to confirm the
presence of viral RNA.

Infection incidences of BYDVs using by multiplex
RT-PCR and enhanced RT-PCR methods

To detect the viral genome, molecular approaches
were employed by various researchers. Compared to
serological methods like ELISA, PCR-derived methods
are helpful because of their high sensitivity and time
consuming (Steyer et al., 2005). Multiplex PCR assays
were preferred by numerous plant virologists to define
simultaneously multiple virus infections in cultivated
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crops (Nie and Singh, 2000; Saade et al., 2000).
Concurrent amplification of plant-pathogen viruses,
viroids, and phytoplasma by multiplex PCR assays was
reported in sweet potato and potato (Kwak et al., 2014;
Cating et al., 2015), in stone fruits (Sanchez-Navarro
et al.,, 2005) in wheat (Tao et al., 2012; Hassan et al,,
2018), in tobacco (Giinay and Usta, 2020), in grapevine
(Gambino and Gribaudo, 20006), in cucurbits (Kwon
et al., 2014), in chrysanthemum (Zhao et al., 2015), in
barley and triticale (Trzmiel, 2017), in the citrus tree (Roy
et al., 2005), and in garlic (Park et al., 2005).

In the present study, group-specific primers in Multiplex
PCR tests revealed that the wheat samples were infected
with at least one subgroup virus of BYDVs, amplifying
832bp and 372bp DNA fragments (Fig. 2). Enhanced

7 g8 18

PCR tests achieved using virus-specific primer pairs were
confirmed the BYDV-PAV and CYDV-PPV in infected
wheat samples in Sirnak province of Turkey.

In enhanced PCR tests, virus-specific primer pairs
generated the DNA bands of 603 bp for BYDV-PAV
and 615 bp for CYDV-RPV (data not shown). The
master mix devoid of DNA was PCR-negative. No
BYDV-MAYV, -SGV, -RMV positivity were detected in
any collected samples. Of the 411 samples, 55 had a
positive reaction for BYDVs with a general infection
rate of 13.38% based on the enhanced RT-PCR results.
In addition, double infection of BYDV-PAV+CYDV-
RPV was found in 12 samples with a 2.91% infection
rate. Region-based detailed infection incidences are
summarized in Table 3.

10 11 12 13 14 15 16 17 18 19

- — e — —

Fig 2. Agarose gel image showing the BYDVs-positivity from wheat samples. DNA band sizes of 832bp and 372 bp indicated the presence of
at least one Groupl (BYDV-PAV, -MAV, -SGV) and Groupll (BYDV-RMV and CYDV-RPV). M: 1kb DNA ladder (Thermo Scientific),1: Positive
control, 2: Negative control, and Others: Multiplex PCR-positive samples of BYDVs.

Table 3: Chart showing the prevalence of mix and single infections of B/ICYDVs in wheat plants from Sirnak Province of Turkey

Surveyed Counties Tested Samples BYDV-PAV CYDV-RPV PAV+RPV Incidence (%)
IP Pl IP Pl IP Pl IP Pl
iil 200 19 9.5 1 0.5 - - 20 10
Silopi 110 15 13.63 1 0.90 12 10.90 28 25.45
Center 45 2 4.44 1 2.22 - - 3 6.66
Cizre 31 1 3.22 - - - - 1 3.22
Guclukonak 10 3 30 - - - - 3 30
Uludere 10 - - - - - -
Beytussebap 5 = = = = = = = =
Total 411 40 9.73 3 0.73 12 2.91 55 13.38

*IP: Number of infected wheat plants in the collected samples, PI: Percentage of infected wheat plants in the total sample (%).
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The wheat-associated viral disease were well-studied
thorough the world and the sustainability of wheat farming
is threatened by numerous viruses (Gitton et al., 2002;
Usta et al., 2020; Kumar et al., 2020). BYDVs are the most
common group of wheat studied worldwide and reported
their prevalence with different percentages using serological
or molecular tools. Various BYDVs subgroups reported
that BYDV-PAV in China and Hungary (Khine et al., 2020;
Ay etal., 2008), -PAV, -MAV, -SGV, -RMV, and CYDV-RPY,
in Argentina, Ethiopia, and Pakistan (Webby et al., 1993;
Bashir et al., 1997; Abraha, 2020), -PAV, -MAV, -SGV in
Brazil (Parizoto et al., 2013), -PAV and —MAYV in Tunisia
(Hamdi et al., 2020), -PAS in the Czech Republic (Kundu,
2008), -GAV and -GPV in China (Li et al., 2015). BYDV-
PAV was confirmed to be the most common virus in
wheat plants tested against BYDVs worldwide (Conti
et al., 1990; El-Yamani and Hill, 1990). The present work
elucidated that BYDV-PAV has a high frequency compared
to other YDV agents among 411 wheat samples, with a
9.73% infection incidence. These outputs harmony with
research conducted around the world. In this study, BYDV-
MAV, -SGV, -RMV were not found in wheat samples
of field surveys of Sirnak Province, Turkey. However,
presence frequency and infections of these viruses were
reported in wheat plants from various districts surveyed
of Turkey (Pocsai et al., 2003; Ilbagi et al., 2008; Deligoz
etal., 2011; Hassan etal., 2018; Kili¢ et al., 2019; Usta et al.,
2020). With 0.73%, CYDV-RPV had the lowest disease
potential compared to BYDV-PAV. The occurrence of this
virus in Turkey has been reported by various researchers

M 12345 6 7 8 91011121314151617 N P

at a low frequency in wheat crops compared with other
studies related to BYDVs (Usta et al., 2020; Hassan et al.,
2018; Kokli, 2004; Karaozan and Usta, 2020; Erler, 2019).

Molecular characterization of CPG of Sirnak isolates
Among the B/CYDV-positive isolates, two B/CYDV-positive
isolates were randomly selected, and their CPG segments
were amplified using specific primers. The amplification was
successful (Fig. 3), and the resulting DNA sequences were
cloned and analyzed. The Sirnak isolates produced 603bp
and 615bp DNA sequences for BYDV-PAV and CYDV-
RPV, respectively. Sequences obtained were submitted in
GenBank under Accession number OL.685734 (Sirnak 1) and
OL6857306 (Sirnak 4) for BYDV-PAV, and OL685737 (Sirnak
33) and OL685735 (Sirnak 12) for CYDV-RPV.

BLASTn program employed to identify the nucleotide
sequence similarity revealed that Sirnak BYDV isolates are
in a close evolutionary relationship with those in different
parts of the world, with minor nucleotide differences.
Multiple sequence comparisons executed using the CLC
Main Workbench 6.7.1 program ascertained the nucleotide
sequence differences in Sirnak sequences. Sequence
characterization data of Turkish-Sirnak isolates were
submitted in Table 4.

Molecular Genom Phylogeny of BYDV-PAV and
CYDV-RPV Sirnak Isolates

Based on sequences obtained of BYDV-PAV and CYDV-
RPV isolates, consensus trees were constructed with world

M12 34567 8 91011121314151617 N P

- .
615bp

Fig 3. Agarose gel image showing the amplified coat protein gene of BYDV-PAV (A) and CYDV-RPV (B) from wheat samples. M: 1kb DNA

marker, P: Positive control, N: Negative control.

Table 4: BLASTn analysis outputs and nucleoid substitutions of Turkey-Sirnak isolates

Virus Isolate Identity (%) Relationship Substitutions (%) Nucleotide (bp)
BYDV-PAV Sirnak 1 89.72 Australia 7.8 603
Pakistan (47 nt)
USA
98.67 Mardin/Turkey
Sirnak 4 89.88 Australia 3.48
Pakistan (21 nt)
Netherlands
97.35 Mardin/Turkey
CYDV-RPV Sirnak 12 44.88 New Zealand E95 615
97.89 Mardin/Turkey (12nt)
Sirnak 33 44.72 New Zealand 2.6
97.72 Sirmak/Turkey (16 nt)
Emir. J. Food Agric e Vol 35 e Issue 6 e 2023 515
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isolates from distinct hosts, including the Zucchini yellow
mosaie virus outgroup (JE792368). A total of 18 isolates for
BYDV-PAV and CYDV-RPV were chosen from previously
defined worldwide (Table 5).

According to the consensus tree of BYDV-PAV, Sirnak
1 (OL685734) and Sirnak 4 (O1.685736) Turkish isolates
basically clustered with other Turkish isolates detected
in wheat from Mardin province (MK732034) (Fig. 4). In
addition, other Turkish isolates (KX774424 and KC900900)
were in the same group from wheat in Diyarbakir and

Van province, due to probably highly conserved CP gene
sequence similarity and the same origin.

Based on the consensus tree of CYDV-RPV, Sirnak 12
(OL685735) and Sirnak 33 (OL685737) Turkish isolates
exhibited a close phylogenetic relationship with other
Turkish isolates (MK732035 and KC900903) from Van and
Mardin province of Turkey and clustered together (Fig. 5).

In this study, the frequency of wheat plants infected by
BYDVs is relatively low, as in other areas of the Eastern

Table 5: Chart showing the CPG-specific sequence information and hosts of BYDV-PAV and CYDV-RPV in the GenBank

BYDV-PAV isolates

CYDV-RPV isolates

Acc. Nos Host Origin Acc. Nos Host Origin
JQ811489 Zea mays Pakistan DQ988087 Avena sativa ABD
DQ285671 - ABD DQ115527 - ABD
M21347 - Australia HM488009 T. aestivum Pakistan
KY634904 Hordeum vulgare England DQ988108 H. vulgare ABD
KT198976 Triticum aestivum Pakistan DQ988088 H. vulgare ABD
KY634899 H. vulgare China AY450425 - iran
KY634901 H. vulgare France GU002338 Avena sativa N. Zealand
KY634886 Lolium multiflorum Holland DQ988093 H. vulgare ABD
KT198985 T. aestivum Pakistan DQ988105 A. sativa ABD
JX067825 - Brazil KY564215 L. multiflorum Germany
KP096696 T. aestivum Hungary KY564214 L. multiflorum Germany
KY634912 T. aestivum Sweden KY564213 L. multiflorum Germany
KY634911 H. vulgare Czech Rep. EF408187 Dactylis glomerata N. Zealand
KY634896 T. aestivum Germany DQ115534 A. fatua ABD
KP096694 T. aestivum China JX294312 A. sativa Azerbaijan
KC900900 T. aestivum Turkey KY634929 Poa annua Germany
MK732034 T. aestivum Turkey KC900903 T. aestivum Turkey
KX774424 T. aestivum Turkey MK732035 T. aestivum Turkey
KY634911
60 KY634896
495 KY634901
132 KP096696
21, 7 KY634905
10 KY634886
o KY634904
— )| T KY634912
1_9;3: KT198976
) o KT198985
;‘JQMMBQ
KP096694
75 KY634899
m DQ285671
_m(Emoms
T M21347
JX067825
% KXT74424
KC900900
M 519 04 MK732034
S -+ 0L685734
C* 0L685736
JF792368

Fig 4. Consensus tree created by Neighbor-Joining Method using 1000 bootstrap values of CPG of Sirnak 1 and Sirnak 4 BYDV-PAV isolates
along with isolates from other origins. Turkey-Sirnak isolates are in the red circle.
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JF 192368
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6U002338

sy DQ9B3093

(4 DQBB10

1000,

0 EF408187
_:Jns4s1z

0,400

wapf KY564215
99w KY564213
KY564214
KY634929

Fig 5. Consensus tree created by Neighbor-Joining Method using 1000 bootstrap values of CPG of Sirnak 12 and Sirnak 33 CYDV-RPV isolates
along with isolates from other countries. Turkey-Sirnak isolates are located in the red circle.

Anatolia Region (Usta et al., 2020; Karaozan and Usta; 2020;
Hassan et al., 2018), but not as in the Thrace Region and
Aegean Region (Ilbag, 2017; Kili¢ et al., 2019). The different
prevalence of infection is probably due to environmental
and climatic factors, change in the vector-insect population
annually, differences in the control of vector-insect-weeds,
and changes in grain planted areas. As a result, several
BYDYV sub-strains exist with varying prevalence in Turkey
and will continue to threaten wheat crops.

To control BYDV diseases in wheat crops, their reservoirs
and vectored insects must be removed from the grain-grown
fields. In literature, it was reported that the transmission
of BYDVs has prevalently virus-aphid specificity and is
actively transported by a few aphid species such as Sizobion
avenae, Rhopalosiphum padi, Schizaphis graminuns, Macrosiphum
avenae (Ingwell et al., 2014; Abraha, 2020). Further, it was
reported that grasses and weeds from Poaceae are also
alternative hosts to BYDVs (Ilbagi et al., 2018; 2020).
Therefore, BYDVs-management strategies such as pest
control and weed-free farming practices should be brought
to the fore to interrupt possible viral infections in terms
of sustainable wheat farming.

CONCLUSION

Using molecular-based methods, we diagnosed BYDV-PAV
and CYDV-RPV in wheat plants during the screenings
conducted for 5 wheat viruses in Sirnak province. However,
no samples tested positive for BYDV-MAYV, -SGV,
and -RMV. The study identified both single and dual
infections. The infection rates in a total of 441 samples
were 9.73% for BYDV-PAYV, 0.73% for CYDV-RPYV, and
2.91% for BYDV-PAV+CYDV-RPV. Molecular analysis

Emir. J. Food Agric e Vol 35 e Issue 6 e 2023

confirmed a high nucleotide sequence consensus of the
coat protein genes of the viruses with those of other
isolates worldwide. Molecular phylogeny showed that
Sirnak-BYDV-PAV and Sirnak-CYDV-RPV isolates were
closely related to another Turkish isolate.
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