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ABSTRACT
Barley yellow dwarf disease is one of the most prevalent and economically important virus disease of

cereals. Barley yellow dwarf virus, BYDV belongs to the family Luteoviridae is causal agent of barely
yellow dwarf disease which can result up to 80% vyield reduction in wheat. BYDV is present in most
regions of Iran. For detection and study on distribution of BYDV, wheat and barley plants showing
yellows and dwarfing symptoms were collected from fields of Malayer, Nahavand and Tuyserkan during
growing season of 2020-2021. The samples were checked for BYDV infection using indirect-ELISA. The
results showed presence of BYDV in most samples. Positive reactions to BYDV antibody in 80% of the
Malayer samples, 90% of the Nahavand samples and 80% of the Tuyserkan samples were recorded. Also,
total RNA extraction and RT-PCR were performed using specific BYDV-PAV primers; the most
prevalent strain of BYDV in most regions of Iran. To verify the results, a sample with symptoms from
Tuyserkan selected for sequencing. The BYDV isolate of Tuyserkan had 97% of homology with BYDV
isolates were reported from Kahnouj, Karaj, Yazd and Arak, while it showed the least similarity with
other Iranian isolates (about 85%).
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Table2. The Primers used to amplify BYDV-PAV genome by PCR

Name Orientation Sequence(5-3) Annealing temperature (°c)
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Figurel. Yellowing and dwarfing symptoms in plants (A - B), field with yellowing and dwarfing symptoms in
Malayer (C)
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Table3. Number of tested samples in Indirect ELISA.

No. tested plants

No. positive samples

Nahavand 40 36
Tuyserkan 40 32
Malayer 40 32

40 39250 BYDV-PAV slamalos b oals ol
ol @aealS g Bol g auslie o)l calll 5 SSL
ol plas oy Sy Slal sle wlia b alae
slal> b 1) calld i (6w alie
Wl onl &S gyeb a0yl STl s 25 0 @anS
Lo ao,SAATY 6las o 05 5 ZonS sbealz b
Sl g alas b g aoye WWIVA 25 6 sl
sl wlie sl b Ll o cald as,s AVYY

SIS B3I s
Boly plo b 5 jungs wlos 5l odwl casay ol
30 Boly el daslie 5 SOL 0 09290 sl
uu}.i:.a 9 9y LQLQ ).N‘)J )‘ oolawl La )‘)Sgo
sl 53 i 890 dakid saipilS s I o ol
L ONO016638  owyiws o)les &y NCBI  sledlol
Slaslie 4z 0,8 oo Tsn-1400 wlos oL
O ashad as ol las 1SS g0 e eul el



% Distance

(Wlas asys AD L AY) o)l o5 cals oL sedg sl gl fels 5 SSbjs vgz e Sl
(ijn-\?) 9 C)LJ sét;.»u) LOL}] ‘)«JLQ.C sOﬁLuJ 50L~i}.;Lo; c‘\ﬁm‘

DNA Ladder 1

W0 hp —»

500bp —»

100bhp —»

PAV-ORF1-F/ PAV-ORF1-R _olaisl 5kl cax 5l eolitwl L ORFL LS5 51 Jol> (55,599,580 g .Y S

97 SlaSaly 5 Cude J S digei O Sl wigled Gl el Gladiged o Salz 3o Gl ol ladiged ¥V g ) Sl

o3l 25,5) 53k iz V- J5Sge 035 b e L gite S Ve 5 8 Sl (S g (s oS (sladiges A 5 Y
Figure 2. Electrophoresis patterns of amplified ORF1 using PAV-ORF1-F and PAV-ORF1-R primers pair. 1-2:

Malayer's samples, 3-4: Nahavand's samples, 5: Positive control, 6-7-8: Tuyserkan's samples, 9-10: negative control,
100bp DNA ladder (Sinaclon).
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Table 3. Nucleotide identity of the Tuyserkan isolate of Barely yellow dwarf virus (TSN-1400) with other Iranian
isolates deposited in GenBank.

%o Identity

A B C D E F G H i J K L
A TSN-1400 9834 9834 9779 9734 8516 8505 8494 8483 8483 8483 8439
B koh-1173 0.02 98.67| 9834 9900 8549 8538 8527 8516 85.16 8516 8472
C Yaz-1194 002 0.01 98.12 9767 86.05 8594 8583 8571 8549 | 85.71 8527
D Kg-1946 002 002 002 9745 | 8538 8527 85.16 8505 8494 8527 8461
E | Ack-1719 003 0.1 002 0.05 85.27 85.16 8505 8483 8494 8494 8450
F Bou-1143 015 015 014 0.15 0.15 9922 9956| 98.12 95.02| 9922 98.56
G Esf-1149 015/ 015 0134 0.15 0.15 0.01 9922 9801 9491 9956 9823
H Bou-1146 015/ 015 0134 0.15 0.15 000 0.01 9812 9502 9922 98.56
I Hkr-1614 015 015 014 015 015 002 002 002 457 | 98.01 9712
J | Sgh-1622 015 015 015 015 015 005 005 005 005 9491 9402
K Esp-724 015/ 015 014 015 015 0.01 000 001 002 0.05 98.23
L Ros-1189 016 015 015 015 016/ 001 002 001 0.03 006 0.02
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Figure 3. Position of the Tuyserkan isolate of BYDV-PAV (ON016638) in dendrogram with other Iranian and non-
Iranian isolates of the virus from GenBank based on the ORF1 nucleic acid sequences. BYDV-PAYV isolates and
GenBank accession numbers of sequences used in the analysis were: Ark-1719 (FJ687391), Bou-1143 (FJ6392),
Bou-1146 (FJ687393), Ela-1591 (FJ687394), Esf-1149 (FJ687395), Esp-724 (FJ687396), Hkr-1614 (F687397),

Kam-1147 (FJ 687398), Koh-1173 (FJ687399), Krj-1646 (FJ687400), Ros-1189 (FJ687401), Sgh-1622 (FI687402),

Yaz-1194 (FJ687403), PAV-VIC (X07653), PAV-1Il (AF235167), PAV-JPN (D85783), P-PAV (D11032), BYDV-

PAV/Australia (MK962883) the NY-RPV (X17259) isolate used as an out group.
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Table4. Iranian and non-Iranian isolates used in the analysis.

Name Region Accession number

Tsn-1400 Tuyserkan ONO016638

Ark-1719 Arak (FJ687391)

Bou-1143 Boushehr (FJ6392)

Bou-1146 Boushehr (FJ687393)

Ela-1591 Ilam (FJ687394)

Esf-1149 Esfandaghe (FJ687395)

Esp-724 Abas abad (FJ687396)

Hkr-1614 Kermanshah (FJ687397)
Kam-1147 Kamaraj (FJ 687398)
Koh-1173 Kahnouj (FJ687399)

Krj-1646 Karaj (FJ687400)

Ros-1189 Rostagh (FJ687401)

Sgh-1622 Saveh (D11032)

Yaz-1194 Yazd (FJ687403)

PAV-VIC Australia (X07653)

PAV-III United states (AF235167)
BYDV-PAV/Australia Australia (MK962883)
PAV-JPN Japan (D85783)

P-PAV United states (D11032)

NY-RPV (out group) New York (X17259)
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