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Study on the occurrence of Tomato Ringspot Virus (ToRSV) and Prunus Necrotic
Ringspot Virus (PNRSV) in some floricultures of Tehran, Alborz, Mazandaran and
Markazi Provinces
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Fig. 1. Symptoms of ToRSV and PNRSV infection in Iranian roses plants. (a) line pattern and leaf veinal

chlorosis (b) leaf necrotic spots and mosaic (¢) mosaic and leaf marginal chlorosis (d) mosaic and leaf
chlorotic ringspot
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Fig. 2. Symptoms of ToRSV and PNRS co-infection on herbaceous weeds in rosaries of Mazandaran
province (a) line pattern and veinal necrosis in Convolvulus arvensis weed (b) Necrotic spot and malformation
on common sowthistle weed Sonchus oleraceus leaf
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Table 1. Total number of PNRSV infected samples in different surveyed regions

PNRSVs OIS A 090 (LS )0 S g )5 ol 4T (w99
Sampling locations  (s,lo paiged Gble  (aaiges JS slowi oogll diges (o Jo y3

Total samples  Infected samples  Partial rate of infection (%)
Tahran Pro. RS IRNCO 158 62 39.24 %
Alborz Pro. 5l ol 215 66 30.7 %
Mazandaran Pro. Olyiske oyl 96 43 44.8%
Markazi Pro. 655 e ol 131 50 38.1%
Total JS xe 600 221 36.8%

1S paiges 3550 alire blie ;8 TORSV ugpg 4 039l (sladiges JS olans =Y Jgu
Table 2. Total number of ToRSV infected samples in different surveyed regions

ToRSV S hazgS gell>asd (w9
bl Aigod SO (51,10 diges Sl PRIV
Sampling oo . (st o )0 . s e
L ocatione o pises S5 s partial rate TORSY sPNRSV oS jidie 5 o Sy
) Total Infected  of infection  Samples with Combined Partial rate of
samples  samples (%) infection by ToRSV and combined
PNRSV infection
Tehran Pro. S ol 158 60 38% 23 145 %
Alborz Pro/ ol ! 215 55 26.5 % 64 30 %
Mazandaran Pro. Shassle el 96 31 32.3% 24 25 %
Markazi Pro 63 o ol 131 37 28.35 15 11.45%
Total Lgoes 600 183 30.5% 126 21%
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Table 3. Percent of infection with PNRSV and ToRSV in bindweed (Convolvulus arvensis) and sow
thistle (Sonchus oleraceus) herbaceous weeds through in surveyed rosary

SO (o oy

Sampling &ble 09223 iyp e wges J5 o2/l diged Partial rate of
Locations &0 paiges Virus weed Total samples  Infected samples are reeo
infection
e 10 ? 0%
PNRSV
oloraceus 10 ? o
Tehran Pro. Ols ol Convolvulus
arvensis 10 0 o
ToRSV
Sonchus 10 2 20 %
oleraceus
Convolvglus 5 2 20 %
PNRSV arvensis
oleraceus 5 ° o
Alborz Pro. Sl ol Convolvulus
_ 5 1 20 %
ToRSV grver;]sm
onchus 0
oleraceus ° ' 0%
ool :
PNRSV
oloraceus 5 ? °°
Mazandaran Pro.  ;,a55k el Convolvulus
arvensis S . 0%
ToRSV
Sonchus 5 3 60 %
oleraceus
ConvoIVl_JIus 5 1 10 %
PNRSY arvensis
Sehe s :
Markazi Pro. S5y ol
e 5 0 0%
ToRSV
Sonchus 5 1 20 %
oleraceus
Censis 2 ? .
PNRSV
oleraceus 2 ! o
Total I ez
Convolvulus 25 2 8%
TORSV arvensis
Sonchus 25 7 285
oleraceus

Soe (LS 56 9 Sorm 9 grad el 3,0 slacale 5, olS S sbbedl 5l TORSV RT-PCR js0;l 51 eolaiunl b
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b33 I 5 o iS5 (sl oobanl ST ) eslinal b (F US5) wo S s, iy 4 wiogs eols LiiSTs
530 dakad o )ls0 ples 0 i8S )18 Lo, 0550 gy 4 009l sladised (RARP) 5lieidy 05l 44 Ly e TORSV
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Table 4.Greenhouse bioassay test results two weeks after Tomato ringspot virus (ToRSV) mechanical
inoculation

) Symptoms ke
Test plants oo oLS ToRSY BNRSY
Vigna unguiculata NII, Cll, Wt, Def, Sy Sm; Sy
Chenopodium amaranticolor Sl cll
Cucumis sativus Ch; Vn; Mo, Wt, Def Ch, Def, Mo, Vn; Sm
Nicotiana tabacum cv. Samsun, nn Vc Vc
Capsicum annum Cll, NI Sl

Ch: Chlorosis; Mo: mosaic; NLL: Necrotic local lesion; Chlorotic local lesion; Wt: Wilting; Def: Deformation; Sy:
Systemic yellowing; SI: Symptomless; Sm: Systemic mosaic; Vc¢: Vein clearing; Vn: vein necrosis.

5o e ojlas bond Giale )3 Sn (Saezmm @ TORSV 5 PNRSV (s Ggasl 5l Jol> odle Y S0
OIS s 5l oo (5551aex PNRSV & 004l 5 diges b ool Jjale )L 5,5, ail> 55,55 (D PNRSV & sl S,
@l 5l Jole S (IS0 (A L3 S olS 55, TORSV s 055l bl Sl oagll 5, aisad (msSanle 51 ol 55,55 (C
5y Hged @S ale 5l Jol Salise (€ )L Some olS (59) 5 TORSV 4y 00gll 5 (53550 (bl 5l o (5y5laaz 5, aiges
il L Sowe oS jo MgisS 9 S JSoay (f b3 S olS (59, »» TORSV 4 °°9ﬂ 9 500 sl 5l eas LS)BTW
03g)l 55 diged b oo Sjake L3 S ISia 5 S acils 5,05 (9 55! bl 5l oo la PNRSV a5 00yl 5 digas b oo
@ 009l] e dile oSl 5l Jol> S ISan 5 Sg,S5 slaasd (D, 0, Jolassle bl 5l ead (s slae> PNRSV
Sbs S ol (59, ol 4 5l oo lax PNRSV
Fig. 3. Symptoms obtained for PNRSV and ToRSV bioassay a) cucumber leaf curl inoculated with the
PNRSV- infected common sowthistle weed extract; b) necrosis in the margin of the leaf veins in cucumber
plants inoculated with the PNRSV-infected rose sample collected from the Tehran city; c) necrosis on the leaf
of the cucumber indicator plant induced by inoculating the ToRSV-infected rose sample from Mazandaran
provine; d) malformation on the leaf of the cucumber indicator plant induced by inoculating the ToRSV-
infected rose sample collected from Markazi province; €) mosaic on the leaf of the cucumber indicator plant
induced by inoculated ToRSV-infected rose sample collected from Alborz province; f) malformation on the
leaves and dwarfing of the cucumber indicator plant inoculated with PNRSV-infected rose sample collected
from Alborz province; g) marginal chlorosis and malformation on the leaf of the cucumber indicator plant
inoculated with PNRSV-infected rose sample collected from Mazandaran province; h, i and j) necrotic leaf

spots and malformation on the leaves of the cucumber indicator plant inoculated with the PNRSV-infected
herbaceous weeds sample collected from Tehran province.
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1000 bp

500 bp

5 (V Sal, sladiges sl 5L cax 8¢ ojlails TORSV il w3l 355 51 ol [T pwi o Jgpame 999,580 -F JSi
Sl yeaS ite J S diges (C- Saly 5l il 5l saslos s s (F Sl oyl 055k 51 oo lo Sy (F Sal, o)l 45
100 bp DNA ladder (Fermentas, Inc) (L <Sal, .op ool osliiwl PCR o aiges olgicas oJlu 5, oLS (total-RNA)

Fig. 4. Electrophoresis analysis of the ToRSV, polymerase enzyme coding gene PCR amplicon with a size
about 500bp in samples lane 1) roses collected from Tehran province lane 2) bindweed collected from
Mazandaran province lane 3) common sowthistle collected from Alborz province. lane C-: negative control
sample in which total-RNA isolated from healthy rose plant used as target in PCR. Lane L) 100bp DNA
ladder (Fermentas, Inc)
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Fig. 5. Electrophoresis analysis of the PNRSV, coat protein coding gene PCR amplicon with a size about
210bp in samples lane 1) roses collected from Tehran province lane 2) Mazandaran province lane 3) Alborz
province 5) cucumber plant mechanically inoculated with the infected rose sample collected from Markazi
province and 6) cucumber plant mechanically inoculated with the infected rose sample collected from Alborz
province. Lane 4) rose sample without infection. L) 100bp DNA ladder (Fermentas, Inc).
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ABSTRACT

During the growing seasons of the years 2013-2014, Alborz, Mazandaran, Markazi and Tehran provinces were
surveyed to assess the distribution of PNRSV and ToRSV in rose plants, field bindweed and common sow thistle
weeds grown nearby the sampled roses. A total numbers of 600 symptomatic and asymptomatic rose leaves and 50
weeds were sampled. Using with the DAS-ELISA serological test, samples were tested. Results indicated that roses
are infected to PNRSV with the infection rates of 39.24%, 30.7%, 44.8% and 38.1% and to ToRSV with the
infection rates of 38%, 25.6%, 32.3% and 28.3% through in Tehran, Alburz, Mazandaran and Markazi respectively.
It was also revealed that PNRSV and ToRSV was respectively 26% and 18% incidence in weeds. Infected samples
were mechanically inoculated on herbaceous propagative and indicator plants using with the potassium phosphate
buffer pH 7.1 containing the antioxidant materials. To confirm the presence of viral infections in diseased roses and
indicator plants, infected plants were analyzed by RT-PCR, using PNRSV-specific primers to amplify a related
portion of the PNRSV and ToRSV genomes. Those infected samples have positively reacted with the both specific
primers and desired DNA fragments with the size of about 210bp for the coat protein of PNRSV and 500bp for the
polymerase of TORSV were amplified for them. By this research and for the first time, presence of PNRSV and
ToRSV in rose plant and herbaceous weeds was assessed.
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