[ Downloaded from flowerjournal.ir on 2026-02-02 ]

[ DOR: 20.1001.1.26765993.1400.6.2.3.3 ]

[ DOI: 10.52547/flowerjournal.6.2.85 ]

A¥-AD (V)7 ((\Fr ) 3 0lS 5 IS

DOI: 10.52547/flowerjournal.6.2.85

=) bl 9 S5

S S5 2 oes 5 8l 5 PFBVY) Sliaed 8 &) caki gy 3las, 25155 oyl

O Jsse

Y . . Y \ .
*—‘wa"uﬁi;ﬁf‘&\e‘e‘w
CMows OB e Sl b Il 55 500 dan 5o )
e ($353MES o 5 isel el Olojle ( SLEL e Do ds o (5 DS 5 IS 0aSiayy Y

B4 bayat _new@yahoo.com
IAERVZATEN- TR ISR SRV 0L SRS NS N SVA /A E U TRy IgE

oS>

OLLS S soms 51 S5 eas Jloys Ol oS 5 IS G 53 age oL 51 (Pelargonium spp.) ldeess
BERERIEg-ry oS Rl &S 5 oS Al g e B s s gl ol S ) C)l}.} J=s eslaxal (6l
5SS 30) 5 A s sl Gy Slaad Wil Slaalis b gy Sosll a4 S 6sad VY )
RNA L. LS)JTC*’.' el 5 O ailae Calitee GLadlllS Sl AL 05 QLS men 5 SIS K, S
o oy ST Sl eslinal b S 13 bl s, 50 RT-PCR 05051 55 5 2l sl s é)j@}, S sl
95 55 ekl asbes I8 i L ad ST g VY 5(DP) L i 00 o3l L DNA asked S Tombusviridae
O a4 edisl slawlls  Saly GenBank laesls oSl 53 s pe el boanslie 5 sns alis
L RT-PCR  &ya3l obss i ST Slined Ky s e 25 L Pelargonium flower break virus (PFBV)
JLEPFBV 5553 (lgsl o3 51100+ bP Jsb oy (slankad oiiS 55 CA/Ch2 ol S5T i 5 eslinal
B Al ) B e e il s S e el ) 2 3550 gladi s (55, (COAL protein, CP) iy 185 O
1 oy K55k S5l N 5 e s o 5 il 05 51 oS il e o S5 el
A3 8 o neighbor jOining 55, 31 eslizal b 355k3 ol s 5 b plal o S slaalis CP 03 Sl il
w},\.}ﬁfda,l;e Uﬁj;);quudu,,;sj\ ol uL)lJ{PFBV Sla alie a8 sl OLES L1, sl oo 5 C’L"
3 3l GONS e opl B S 13 s Gl siS slaes S s 5l e 5 65 S 5 S s Ol PRBV sl

Asl e Ol I PFBV

s s 0alS ( plubs ( Jlases Tombusviridae o 5t gadS slaejly

=it oL 9 S5


mailto:bayat_new@yahoo.com
http://dx.doi.org/10.52547/flowerjournal.6.2.85
https://dor.isc.ac/dor/20.1001.1.26765993.1400.6.2.3.3
https://flowerjournal.ir/article-1-203-fa.html

[ Downloaded from flowerjournal.ir on 2026-02-02 ]

[ DOR: 20.1001.1.26765993.1400.6.2.3.3 ]

[ DOI: 10.52547/flowerjournal.6.2.85 ]

A=A (V)P ((VFr o) s oalS 5 IS

PURYYS

5o s psl Gt (gl (SIS OlS Olye 4 &S A pgowe s Ll b, OLLS alex L) Jlieed
ol $SUS sl e s 1 £33 4,y slantl LS Ml ol 5 0lalS b gls 3,8 sasls Glas
5 85k s slab o SV b Sl (ol $1 0 oS 0 e 2S£ 5 S, Sle (S 5 S Sy wlul s olals
(Khandan Mirkouhi et al., 2014) L.l ol
iy b S Kgd e 03 e ey s g CIEL pl by 5 Wsd o 85 asy oy 5l i Sldeed il ol
IS 2l i8S hg il eslizal b s DUaLS 555 L ol iy 1 Jels 53 oS (S50 5d Comds it 3 5 aIS
Cands 53 1 baiseins 5 0LLS Ll 5 bl 5 cl Gl 51 Soll s, dbise G 53 e slaenids
{(Dorion etal., 2010) —ils qoal s golie JolS ) sba 545 52
ol sl o5l gyt 4 Olojan ol (S OLLS 5 035 pywye Sl Shaed 53 s s Slagsles
SIS V0 5 055l 05S B il g sl Sl ST 5 Ol b s 2 5 anils 6 i S Ol OLLS s (les
Arabis mosaic virus .(Rosa & Moorman, 2018) Wleds il S Sldsedd (555 5| s s cilises lao 5 51 s s
03 Slmed sd gy R ;1 Tomato ringspot virus (TORSV) s Tobacco ringspot virus (TRSV) (ArMV)
bl sla,sis = s Ul al o S el sdowte OYLT (gla 528 51 098 B la g s ol s Nepovirus .o
Sl e b s sl 4 Sleed OalS ST &S el sts 3,055 (Rosa & Moorman, 2018) Wiledis il 55
L bads 5 03y 2l ST e 4 beaals 3 Shee 288 daS 631000 2alS o ST 5 e ole s olS o3
0331 OlalS (slaandS sliws 2alS el cpimean oo g ool L3 /Y0 35 5 Laaadd sliws 2alS 5 LFASTY Ol
(Albouy etal., 1992) .cus ¥+ =1V Ol 4
Tomato bushy stunt .Gl ;5 0 (5 i Cueal 31 Slaaad ;3 Tombusviridae sl gl sla s 9 51 20 slaglas
Eggplant mottled crinkle virus (Morracan pepper virus (MPV) (Tobacco necrosis virus (TNV) virus (TBSV)
S Lxes Tombusvirus oo s Slaed gl o s A 31 Pelargonium leaf curl virus (PLCV) s (EMCV)
(Rosa & Moorman, 2018) .13 ¢ st &l e ad s> (gla, 528 5 Jlet Gl (bl gla, iS5
Jols il sl slely Tombusviridae eslgls 53 Lds e S Olgas 5 Pelarspovirus e sla s
Pelargonium s Pelargonium line pattern virus (PLPV) (Pelargonium chlorotic ring pattern virus (PCRPV)
.(Scheets et al., 2015) wx.a ringspot virus (PRSV)
Shils sz on! .ol Pelargonium flower break virus (PFBV) o ol 4,5 Lz Alphacarmovirus .-
Sl axdls [yl o OUL Shads onsa Lool D3 Slhaed Bosp gble zin 3 5 ol Sl 528

s LS Julml (ol sl 528 plo 5hads 5 09380 ws 29 o) (Albouy et al., 1992; Bouwen & Maat, 1992)

Pelargonium spp. -\

AF

W=y galaT s S5


http://dx.doi.org/10.52547/flowerjournal.6.2.85
https://dor.isc.ac/dor/20.1001.1.26765993.1400.6.2.3.3
https://flowerjournal.ir/article-1-203-fa.html

[ Downloaded from flowerjournal.ir on 2026-02-02 ]

[ DOR: 20.1001.1.26765993.1400.6.2.3.3 ]

[ DOI: 10.52547/flowerjournal.6.2.85 ]

A=A (V)P ((VFr o) s oalS 5 IS

@ s s salils (Rico et al., 2006 ; Wei et al., 2015; Franck & Loebenstein, 1992) &l o (2,158 55
53 S5 Adm Ll LS e Ly 55 Pelargonium domesticatum <58 il 551 53 SIS K, Sasls ope0
Sl Wl glaailid ol San oa ek S s 53 bl LB e 6L 050 P peltatum 5 P. zonale « S
S Col sk (318 (Rosa & Moorman, 2018) das 55, LS 5 s, o) bl 5 oS N8 S8 K,
Stone & Holling, 1973; ) 555 o Jize 2SOl glaalle 5o (oll O ol Sl uoman 5 SO S5, 4 ey s
oo eagdl es S glakils e oly 3l e 5 s sl 536 s s (Kusiak et al., 1995; Albouy et al., 1992
EMCV MPV (sla s 5 (Kusiak et al., 1995) s & 3,8 o &g SUlSo &y pm 0 JUil ol Lol 352 Lz
Rasoulpour & ) Wleds 55158 Sldsad olS (55, Ol 5l 31 &S des  sla s 5 51 Cucumber mosaic virus (CMV)
.(Izadpanah, 2008; Rasoulpour & Izadpanah, 2011; Saidi & Safaeizadeh, 2011

S3ols e 5L Sl ey Sy JiS05e s, Sl eslinal L PFBV (1l 53 0L s sl e o o0l 3
b e 05 M s 038 5 slalid s olantl 5 eses sls SSET Sl eslizu L ' (RT-PCR)
S e LS glag e

L ey 930

A slse 65 gl

Slaobu h mlaw 3 il LAl 5l sy Sodl 4 S Sie glaalis b Sliaed 8 slawy a5
bl 5 wdas 5 psY Ll b b s ObalS 5 8 ealiagn Jtagn SIS 55 5 Lad soslaer ey 5 Sows
o sl 4 5 L g Wl O oS Gllaed OIS I (g3lias Bslal &) o a4 e S (51K il
A (5l e ilsie GLAaLS 51450 VY e 53 ks (5551 mer LS 1 s 4 (ST Jlazs|

JS 00 LT gl pead

4 plBl el s 5 SMoe laalnlS Sl el (slaar Slhaad sladiped 53 s Sl Sla So Il ) 6l
AL 3L e S N0 et s A e gal ol 5 (Masoomi-Aladizgeh et al., 2016) s 1 ol S s
Sl s LSl e S s Sl sl e Y Ll s s s A s mle 0350 Sl eslinad L L s s
A Sl Frr e B 03l 1 e 53 PO (slos 3 4i35 Ve Do w ol il Ll BLI 0T 4 ol s
B3V Sde 4 sl Y Sle £ OIS L (gl K Sl e 5 LS 035380 O 4 (YE/Y) 03/ ISl ool sl J sl
RNase-DNase Free (s <) Joo VO g a0 opedis,y A s Sl adds 55 93 V00 e b geds a3 ¥ les s
Sl 5l ey A Sk Bl ety Bl o3 Olen 5o 0li sy e e s @ 5 J gl sl 0058 Sl e 5 A i

Y" uéu\ 6“3‘)3 QM&;}-)L}D/J‘ ub)\ijoslaw/\“ J}JU‘L&:J‘):;G‘)J bJul.A &BL%MJJ

RNA -v Coat protein -v Reverse transcriptase- polymerase chain reaction (RT-PCR) -\

AY

W=y galaT s S5


http://dx.doi.org/10.52547/flowerjournal.6.2.85
https://dor.isc.ac/dor/20.1001.1.26765993.1400.6.2.3.3
https://flowerjournal.ir/article-1-203-fa.html

[ Downloaded from flowerjournal.ir on 2026-02-02 ]

[ DOR: 20.1001.1.26765993.1400.6.2.3.3 ]

[ DOI: 10.52547/flowerjournal.6.2.85 ]

A=A (V)P ((VFr o) s oalS 5 IS

ol s Jame =Y 55w GBI gl 5 6l akds O 5l e 5 A2 63533l OF 4 DEPC-treated o 1z, See
A3 el (Specgene, Jenway, UK) s 5 5o 5 2l o&ius 3l eslanal Lol zl Al RNA Bl 5 cois

RT-PCR 4051

<S5 (GeneAll, South Korea) 2X HyperscriptTM RT master mix .S 5l eslatal b €y)ly s sl 3 Oge3)
SO TSIV UG e sy 3 a5 S plosil (012l (35 555 55 o0l S 2) Easy cDNA Synthesis Kit
Sy SIS S L ab s Sslar ST Y0y Seo /0 ol o 4y Jlaad olS (sladi gl 0l 2] 5
s3lizl (CDNA) oo (ol of (65 azdy Cotle gl sdisle o8 5 Jaadlysius b 5 Al astewl | Jodr )3 ol S3
A3 plil (iCycler, Bio-Rad, USA) ISGLu s 5 oKaid 5 4ids Fr Sde w0 gendes a5 FY glos 5 STy s
A5 10 alg e 3 (SLells Amplicon = 5 ) Red Master Mix bl szl 1 eslinal b 51 o o S5
Voelan & J3 Al e 3 e 4 CDNA I 2l S VO ke cpl @ Ad bl o sl JSGLege 5 oS s
23l b lg e 5 0d b slse Master mix 51 2l oo cda b ) Jadr s ol S5 5560 i 51 Ve e
A el s S V0 a4 el lade T )

e (Sl (o3l i Oy asked S 2T (Morozov et al., 1995) Tombusviridae o5 e ses sl S5kl s
(Rico & (Hernandez, PFBV &8 ola sla S5l i 5 RNA-dependent RNA polymerase (RARp) o5 5
i oedan 05 JoS IS ekl 53 sSde s e 3 kel b S V0re askd siS iS5 2004)
Jol ot a8 Jlinad QLS 5ledd 25 RNA GHQ Jsd) a5 513 eslinad 3550 55k ol (6l s

A 03lisal RT-PCR 5031 53 e dalis Ol gie 4 a0 S 55 23S

RT-PCR 04051 ;5 sslizal 5,0 sla 51T Slasein -\ Jgd=

Table 1. Characters of used primers in RT-PCR tests.
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VI R** F:GMMCTGCAGNACRCARTCRTCNCCRTTRTT

(Morozov et al.,
1995)
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PFBV CHCHZ R TCCCGGGGGGTTGTTTGTTTGTTAG 62 (Ricoetal, 2004)
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Figure 2. Characteristics of PFBV isolates used in phylogenetic analysis.

255 Ol e o s oyled Ju
Country Host Access number Year
Germany P. zonale DQ443020 2004
Germany P. zonale DQ443021 2004
Germany P. zonale DQ443022 2004
Germany P. zonale DQ443023 2004
Germany P. zonale DQ443024 1990
Germany P. zonale DQ443025 1990
Spain P. zonale DQ443011 2000
Spain P. zonale DQ443012 2000
Spain P. zonale DQ443014 2001
Spain P. zonale DQ443015 2001
Spain P. zonale DQ443016 2001
Spain P. zonale DQ443017 2001
Spain P. zonale DQ443018 2002
Spain P. zonale DQ443019 2002
Spain P. zonale DQ256073 2002
Spain P. zonale AJ514833 2000
Czech Republic P. zonale DQ443028 2002
Czech Republic P. zonale DQ443029 2002
China Pelargonium spp. KM884876 2015
China Pelargonium spp. KM884877 2015
China Pelargonium spp. KM884878 2015
Kenya P. zonale DQ443032 2004
Kenya P. zonale DQ443033 2004
Kenya P. zonale DQ443036 2004
Kenya P. zonale DQ443037 2004
Kenya P. zonale DQ443038 2004
Kenya P. zonale DQ443039 2004
The Netherlands P. zonale DQ443026 1990
The Netherlands P. zonale DQ443027 1990
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Figure 1. Symptoms observed on geranium plants collected from the greenhouse. Color breaking and
color dots on geranium petals (A); leaf malformation (B); Chlorotic spots and leaf mottling (C, D, E).
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Figure 2. Electrophoretic patterns of RT-PCR products amplified by Tombusviridae degenerate primers
(CarmollF/CarmVIR) in a 1% agarose gel. M: GenRuler™ 1 kb DNA ladder (Fermentas); lanes 1-5: P19,
P21, P108, P111 and P112 isolates, respectively; lane 6: negative control.
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Figure 3. Electrophoretic patterns of RT-PCR products amplified by Tombusviridae degenerate primers
(CarmollIF/CarmVIR) and PFBYV specific primers (CH1/CH2) in a 1% agarose gel. M: GenRuler™ 1 kb
DNA ladder (Fermentas); lanes 1-3 : Tombusviridae degenerate primers on P6, P19 and P105
respectively; lane 4: negative control; lane 5: water; lanes 6-8: PFBV specific primers on P6,P19 and P105,
respectively; lane 9: negative control; lanel0: water.
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Figure 4. Electrophoretic patterns of RT-PCR products amplified by PFBV specific primers (CH1/CH2)
in a 1% agarose gel. M: GenRuler™ 1 kb DNA ladder (Fermentas); lane 1: P6; lane 2: negative control;
lanes 3-14: P101-P112 (symptomless plants).
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Figure 5. Phylogenetic relationship of Iranian isolates of PFBV based on coat protein gene amino acid
sequences with those of PFBV isolates which were available in GenBank. Multiple sequence alignments
were used as input to construct phylogenetic tree based on neighbor-joining algorithm with 1000
bootstrap replicates using MEGA X software. Bootstrap values less than 70% are not shown in the final
phylogenetic tree. Corresponding Honeysuckle ringspot virus (HRSV) sequence was used as outgroup.
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Abstract

Geranium has an important place in the world flower and plant industry and is one of the most popular
for indoor and outdoor use. Viral diseases play an important role in reducing the quantity and quality
of this ornamental plant. In this study, 72 samples suspected of viral infection with symptoms such as
bright ring spots, leaf necrosis and chlorosis, spots or color breaking on the petals, as well as
asymptomatic plants were collected from various greenhouses in the Mahallat and Varamin and their
suburbs. Total RNA was extracted and evaluated by RT-PCR using general primers of the family
Tombusviridae. In 21 samples, a DNA fragment of 500 base pair (bp) in size was amplified using
Tombusviridae primers. This DNA fragment from the two isolates were sequenced and compared with
the sequences available in the Genbank database. The results indicated that both isolates belonged to
Pelargonium flower break virus (PFBV). The RT-PCR test was performed again using a pair of
specific primers (CH1/GH2) designed to amplify a 1500 bp DNA fragment from the 3' end of the
PFBV virus genome containing the coat protein gene on the same samples, that confirmed the
accuracy of the results of the previous step. The amplified DNA formed on the gel of three selected
isolates was extracted from the gel and subjected to sequencing. Phylogenetic analysis was performed
based on the amino acid sequence of CP gene and phylogenetic tree (genealogy) was drawn using
neighbor joining method. The results of phylogenetic analysis showed that the reported PFBV isolates
from different countries are in two groups and three PFBYV isolates of Iran were placed separately in
one subgroup from the subgroups of other countries. This is the first report of PFBV in Iran.
Keywords: Detection, Ornamental plants, Pelargonium, Tombusviridae family, Virus.


http://dx.doi.org/10.52547/flowerjournal.6.2.85
https://dor.isc.ac/dor/20.1001.1.26765993.1400.6.2.3.3
https://flowerjournal.ir/article-1-203-fa.html
http://www.tcpdf.org

