(oldad 90) Oljae) S g% 4 yid

. ‘f”QM)jﬁhcfjéb)Mcweuu’
and FIY_MPE samio ol
. abé-/u http://dx.doi.org/10.22077/JSR.2021.4239.1157

ol €10 33 ISMV) 353 wy ol Souligo (w9219 (J9Ng0 (o) 9 (2135
652 9 5 plwly el

M s adble oouw w9l doguare
052l ¢ Slel 5 Sa5aalS 05,5 (alS ol (6 lom i) 0l puslids) IS izl tils -
Ol ez e o8NS ¢ ,5L88
Oyl iz o oKl (5sleS susiasls ¢ Sl 5 (i 5alS 09,5 ¢ BLS wlid (5 lem jLotsls -¥
Email: ahosseini@birjand.ac.ir : Jyts sosw 55*

Vool sWIVY i pdy Gl AFee/eVeq il yo &,

ouS
S5yl g goladl @Y guamojl S (Iridaceae) oLiu; oolgils a5 @lzio (Crocus sativus L.) ole ob b ol yhs )
55 b Slige wapy el snd BIF o Gl goumie owang bl 1pSl wdlge el
893 &) E989 31 o,y135 955 B Lol oy 5155 sl sl Jluw 5o ol ! s LS g9, (ITis Severe mosaic virus)
G903 1o AYAA Jlw olo 13T 5 bl (b obS cnl (535 B3 Wl Slioe (w9 (o lwlbd Cgr ol 00948 o)l he
W3S )15 598y 9 8 olwlS b gl (lyae; g5l50 31 (S (S «Salige (NeisS (59,5 pdle gl,ls
Gy Wb Sulige w9g imbg e x 00 wobaist ST g jlaeals gl 0y gesT b Tkl S gk ladigas
S (o) S Bdigni 00,5 ISMV & 00gll digei & 10 5k <1V Job & (gl axhd 1S & e Lyl 9 plo)]
L wong b (w9 0 JIF Glwe 2 215l o)z ab Jlosl 0,5 0595l 8 b 4 (g (st 9 (oSS
9 @) ol Soulige woys 3l oud (lwlid @l oy o )5 plxil (g g ol pmani Holiio 4y b yo (s )1380 0 55
G ol )0 By 0isd )T )18 ey (b Wiz 4 S5 9 (il 09,5 99 50 ()F UL )0 9290 Salax plw
09,5 323 30 9 SeSE a0 3l g39ue U (o ldlae ddbis ;30 Gglid sl 2155l loog S 15 9 Weg )5 a5 ol (LS
sbalaz 5l plas g )0 o5 ol (nl Soby waps ool b dluly )0 (S g G o)y W85 1,8 o) allus b
malaz 21555 g Jege (owyp ool 9 o rg (2l E989 3 BRI el B ol e Jodoe (oS F g ol 5,155
el 98 9 290 Ol (lyae) 5150 50 9500 (o pg s

(g gy e (2L e polais! ST i guuls s oy


mailto:ahosseini@birjand.ac.ir

\Feo QM}}KQ cr;: GJLQ.; cr.g_vu\l:-cq‘}a.c) 6‘-“&;:"“)5-; 4.:,.1.;““?

oad aLBlS 555 (bS5l ook slass (59, Slige
Inouye & Mitsuhata et al., ) oi soalie (pl5 5o
g sl ada 51 VAR e s eew (1978
ol a5 555 2ol Salise ugng 5l ead yiiie
Oide Vs 4l )0 ogzge NID (o5ig b Jlgs
Van der Viugt et al., ) o 5,155 05 iy
, (Park et al., 2000) Ko §'S,L (1994

) 355 sl Salige oo 5l slaglar Yorr Jlo
2 e o)l35 ol ISMV-K 1) T 5 60,5 log
IV ¥ Jlo jo Gy wad Salise egng 9979
Kulshrestha et al., ) aw, cud 4 wa jgas
O uJLo.m slcwnd V- A o Sl 0 (2004
3 810,18 ey o5 ToiSile 5 Sl e
Ol o3 45 9y B4 b Salise egng ]
Yan et ) os casliw (Iris ensata Thunb) bl
Saalise s pss S s kods! @l 2010
»(Lietal, 2016) ,Ken § J Lawgs 555 Sy
Sk ool OlRl 5o eang crl i IS YV Lo
Nateqgi et ) ;l,5ee 5 bl laws Y10 Jlo jo
ol Gy oS 5l g ol oKails 5l @l., 2015
Ll Sogll olhhe; g5l 50 &l oYL Brae o
a>g L (Mohtashami, T., 2018) sas o il
s 5B 90 o8 plydes (cwgng slacs Lo Cuonl 4
@y ol aibie 5l alS o weny
Heydari et al. ,2018; ) ceol oo 5,155
55 59t 4l 4 (Farokhvand et al; 2019
95 Olnl 0 355 wad Salise Gegng » e
5 lolid 4 yol Gind (nlplo sl 0o ol jae
oLS (59, G5 Wb Slige wany Jege (o)
Sty dwlex lhac

59, g olgo

Sl 31 AN 5l 5o eans Loy 5 Gl paiged
OB Glag b ) g bl ol ()l yae;
$525 Ol 9 (wgo,8 5 Gwgd iz y g de
GLIGAS  lopr i Cay slaplin )
A S eSin dges VWe slass g ploul Jolad & jga

! Park
2 Shondong
3 Hangzhou

doddo

Crocus _ole sb L 4 SAffron egec ol b ol jac;
oolgils a slaie g Al iz« ale oLS sativus L.
£55 1y olyie; (4l ool (Iridaceae) Lis; s
RP (DS w0lisS (ein) sale a5 wielie
SUI I ca9: b g 009 dds SO 4 9 S g9
Lo 5le (g 0l odrdigy aBleaSed 5 S5 (s loged
ool oglae #)8 £ Lo LD 5l Oglae
slice ol Ximgh 5l s lee (Ahmadian, 2013)
Winterhalter & ) asls oo S g olpl 1, olyae;
(Stranbinger, 2000; Caiola & Canin, 2010
Gl ol bl @ sl b js (Ll ke mlie
ol sl olKigg, g Wlos,S LS, ol 4 ylyae
S5 o155 wgll eg s oSy slaasals 1, oL
Abrishami, 2004; Ebrahimzade et ) wl oo,5
oL 955 99y (owlbiiiolS slaacs> 5l .@l., 2006
(ot s 4555 A) olnl 53 ol stoms sloaisS
=y olyée; 4 aos a5 C. hausknechtii alo>
G o1 51 o5 olyies 45 Ceol ol ose 5 o
awilb L K0 aul Wl g wunl ouls
(Koocheki et al., 2012)

Mg Godee b (592, 5 (29> plul slag b
Syt 3 Sbos 5w liee S5 1 Wl s
9 35,0 1 olez 5o adss ol plie ol 5 4y ca
A58 o0
95 » odle (Ghorbanpoor & Javan, 2016 )
Olaial (b slaolinl o olS cnl es el bl
Karbasi et al., ) sgi 0 ods 55 ..

Er b ol byl

9 Olken

(2016
Iris severe mOsaiC &.5; wos Salige wgps
Sl ovens Sy om slacl lovirus (ISMV)
e RNA g ns cnl 55 5 omunsdon soolyils
O5xlS e Vo FY el (SSRNA(H)) coco (gl s,
S, ORP)Gls> oz ez 5 (POlY A e 52 )
aS iig b SO hwg Julgs QB plas cl
S gd e 9 Cewl syl YYVE 1 Saie
gas So gng orl &5 3 plas ol laew) 2
Potyviridae s eslgls o POtyvirus s> o o>
- o> g (eglb VY 5 YO (g o3l o) (ol i, ¢
o VAAL Jls o (Li et al, 2016) ol pdy



\‘VO...CJ‘}:AJJ(ISMV) oy Ll é.i.i\)}a B2 J}g}‘ J‘Jﬂﬁ&‘t’.’) IW}@)}‘L

Jsu2) w5 s slaes oSy ISaw 5 SuSs >
.(\

oSl (ol Sze8 (( SgieS plai cwgpg e

ST ol G s o0 Gls )

WAA Jlo yo glpie ) ol 5 355 waad Slige (o (2lwled Cur (5519 2 diged oo =) 5o

Table 1- Provinces of Sampling in order to identify ISMV from saffron in 2018

Agad Slua Golop diged Fu b (5)l0 2 diges Gblu Ol e ol pb
Number Sampling date Sampling sites City Province’s name
15 2019/11/16 yhd! RN H] S olwl s
Esfaden Ghayen South Khorasan
8 2019/11/17 ol RN H]
Tighab Ghayen
9 2019/11/18 Cow y9g5 o
Noferest Birjand
15 2019/11/19 by PRV S35 ol >
Booriya Torbat heydariye Razavi Khorasan
Ghaleno Torbat heydariye
5 2019/11/24 (Y gao) oUT s ST aud
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32 2019/11/30 RVCT g
Sheshtomad Sabzevar
4 2019/12/01 o999 o090y S5 olwl s
Ferdows Ferdows South Khorasan
26 2019/12/06 CGwgs Cwgs
Khusf Khusf
13 2019/12/07 S| g9yl
Eresk Boshruyeh

Sl digad 2 a4y g Jhiie 7 (59, p 4kBd Sy D
=950 10 5 ANTPS g S ¥ (3l 125 S ¥
(RevertAidFermentase , (\+--U) w3l sJ

laaiges 5 00g0 aslsl REVErse Transcriptase)
g ol)F gile ax 0 Y leo o celh G Gus a |
oiws jo ol F il a0 FO sl o aids ¥

A a3l IS Loge 5

oSy Ghgy eoliiwl b gy gy ptSS

e b slo e
WO sldg o pide oeSen 0 2SS sl
premix(Master mix Red 2X ;I ,Js,Ses
FelgSee Sy oedine ST 515 See S, PCR)
eyl shaie o1 g Seo FI 5 GugSae Sl
SzsS sledlg) 4 e ySae VYV g 5 03,5 a3l
4 aiges o CONA Sl 2 Koo oz g ouds Jitio

J5 RNA z! 5wl
o3l g ole> Sy 5l saae j9bas RNA zl sl
S i Jbg RNA zl sl euS 5l solaiwl L olS
pledl owijle a8, Jondlygiws Gillae g ey bs

=

JOK ¢

0P (5,0 p A% (99
5 Bt onl o (JoSe s )) CDNA sz 6l
Gy s Salise usny solasl bS5kl
$ wiges ,o glil 4 gl Sy o oY Jgaz)as eoliul
ST 51 ds Ko VIO 5 oyl oo O 525 e
Lyle 5l 5ids oo AD o b a8l g
oo zlyseiwl RNA 51 205 S 0 0gdla ool ags
Slge g i, alblar lo algd jo 1) wiged 2
az,0 P glos jo dado Ve e |y ouls bglie

w1y baiges ol 51w 3,5 )18 )l op olKiws o



VE e Ole 5 5l cpss osled o Mo (Ol jie 5 sl tagsy 4 23 YYP

(Y Jgaz)auseals Jasl Hlass g0 alg)

Gl oSS (6l 3ol (6l oy iSTg 50 oolaiwl 0 yg0 ISMV olais| dl.lb;)'l.éT Olasine -Y Jouo

(CP) i g yy iiigy

Table 2- Specifications of ISMV specific primers used in polymerase chain reaction to
amplify the coat protein (CP) region

Slaseie ol 55T st
Properties Sequence Primer name
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Table 3- Materials used for amplification of C-DNA in RT step
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Figure 1- Leaf curl, leaf mosaic and chlorosis caused by ISMV virus on saffron plant
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Table 4- Sequenced Iranian isolates of ISMV isolated from saffron

Solop diged &,b S0 diged Joxo alaz ol @)
Date sampling Geographical sampling Isolate name

2019/11/18 s iy (lig, ~ iy Ir1 1
Birjand- Noferest village

2019/12/06 Chwg> Ir2 2
Khusf

2019/11/19 Lyt slinsgy ~d e S Ir3 3
Torbatheydariyeh- Booriya

2019/11/24 oLl 5 sliwg, —obT LA Ird 4
Feyzabad- kheirabad

2019/11/17 i (sl — 8 Ir5 5

Ghayen- Thighab
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Table 5- Information of gene bank isolates used in phylogenetic tree

BT Ol Accession o929 & Uonl el o,
Country Host Number Virus isolate
Neatherland Iris sp. X75939 Iris severe mosaic virus 1
Yemen Iris albicans MK616337 Iris severe mosaic virus 2
China Chinese iris FJ481099 Iris severe mosaic virus 3
China Iris tectorum KT998897 Iris severe mosaic virus 4
China Iris tectorum KT998898 Iris severe mosaic virus 5
China Iris tectorum KT998899 Iris severe mosaic virus 6
China Iris tectorum KT998900 Iris severe mosaic virus 7
India Iris hollandica AJ549755 Iris severe mosaic virus 8
Korea Iris sp. AF034839 Iris severe mosaic virus 9
Iran Iris sp. KJ878662 Iris severe mosaic virus 10
Japan Allium plants AB000472 Onion yellow dewarf 11
virus
China Ornithogalum AB079649 Ornithagolum mosaic 12
thyrsoides virus
Newzealand Iris wedgewood DQ436918 Iris mild mosaic virus 13
Newzealand Iris wedgewood DQ436919 Iris mild mosaic virus 14
Mexico Iris germanica KY190218 Iris sever mosaic virus 15
Mexico Iris germanica KY190219 Iris sever mosaic virus 16
India Garlic DQ519034 Onion yellow dwarf 17
virus
china Barley NC_002990  Barley yellow mosaic 18

virus
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Figure 2- The phylogenetic tree based on the nucleotide sequences of the coat protein

genes of Iris sever mosaic virus isolates related to five saffron and isolates in the gene bank.

Using Mega X and maximum likelihood methods. Barley yellow mosaic virus(BYMV) is

considered as an out group.
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Figure 3- Comparison of nucleotide homology percentage of enveloping protein of Iranian isolate
and isolates in gene bank by Clustal W method with SDTv program.
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Abstract

Saffron (Crocus sativus) is related to Iridaceae family and is one of the most important products in
Iran. Recently, different viral diseases were detected on it. Iris severe mosaic virus is detected on
some ornamental plants in Iran but has not been reported on saffron. In order to detect this virus,
we collected 130 samples with yellowing, stunning, mosaic symptoms on saffron leaves and they
were tested by PCR and specific primers. Finally fragments with 917 bp were amplified in 5
samples. Samples were cloned or more investigations in Macrogene company of Korea.
Investigation of phylogeny according to coat protein showed that 5 Iranian isolates were separated
in two groups near to Chinese isolates. Investigation in this survey showed that different groups
were separated according their geographical distribution. Recombinant investigation showed that
in none of Iranian isolates there is no recombination. This research is the first report of this virus
and first molecular and phylogeny investigation in saffron fields of South and Razavi Khorasan.
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