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Tomato aspermy virus, TAV -  Tobacco mosaic virus, TMV -0 Impatient necrotic spot virus, INSV -¥
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\PA

=ity ol g S5


https://flowerjournal.ir/article-1-302-fa.html

[ Downloaded from flowerjournal.ir on 2025-12-13 ]

VAF=VEV (A ((VF0Y) s olalS 5 S

53 bl el (555 0 b alsiel ST o g5 S olS ol el "0l st IS 05 5o K b bk
53508 Gl K0S 355 5 oS b ST @ )l 5 e K e LS 5 Ky 5 SE 5 ST e elS
Loy b kil o ol 5 Ly Jl s adeen alesl S 5 bl 0 Ul sl Lp5 0 st Sy G b
oS ol aS elge op iy 5,8 o s w0 Cove S Ble 5 Ly e 5 el 555 mote b s, olS
ol 5 Ul (slsm ar5e8 pdo a0 Cond olS cl il o s S L (S35 ol e A0S e 315 ol
B S elS nl sl 6 bt Jelse (n Fte 51 (S AL Sl Slagmsans G 03 Il ol (il
S Sl dats pizman oS ol s Tlap s SUaS, o pata LS gle Solen ol eld 518 L
(Banerjee et al., 2024) =l (CMV) ;L= Silsg0 s 9 5 POYVINUS oo (sl pog g o sasny oy

53 LalS 5 s glab s oy SLLS 5 LIS oy 2 s b & S le Gl = e e s
bl sbieas (Salehzadeh et al., 2024a) ol i 28 Jl= 55 Ol ol Cgm js osasas 54iS Cilise bl
Slo3 S b i Gl psem s 6 Llacslen sl Wl S T SSE 5 ol oS sl Julie 335
Jelse ¢35 Jham| jasels o G slazel LB gla gy 5l eslinad L B o (:)'Y ‘J%T& Ssrsa gl ole
g B0 3] pay (Sl s S L ttee Lt ) el L iasy ol 53 33,5 oSl OBLS nl 53 35 50 s 2
Ghle 5 Ltbois 5 ma S5ks (gash 1 fels x5 GBS 5o (lew s iSolml s ns Jelss oLl 5 Lo,
Wb g5 (AT B 5 sl 5t ol Slaad Lulis G Sl eddy (Sl iy AST el Sl e 5 LS 0L calises
S 3 b L Sl ed A8 baalir Sl goldad & Sl Sl s s glaallr Caxdse welsl s s el
A3 S aseia Liyls

L by 93l

e pod (5,1 5 (512 24 9o

Jsdor) 5538 Gble (5 55 3 OLLS 5 b8 5 5l (13 paigad oS o3 0T (sl s s ololid 5 bss sl
5348 s Sl e J 28 Olgea (Jle ol 4 Lgad G 0 adlate o 513 S el VY JL Okl 5 e s ()
G S Sie Ghges Yo Giasn opl 3 i ol J5S0se gbe LilesT el Sl s s Sl OT Gople g e
Bl & S St wgad g 2 3 Sl Ol s okl Sl Il s ses Sl 5 303 oS 51 s s S
0 S S el iy algins 5 3t oK (65,55LS eaSLiils Sl Il el 4 & ped STy sk 5l s s sl
() Jdr) A3 sl 35 3 Lbopis S 5l Il jalbay (saisad SC ool ants g s sl 4L
s s Sl AL Glils sk Bl s (o g8 Slasite
23 3y a5 JSE tdels ooy 540 L;meﬁ 05 i e Jsems 5ol odaline gla Glis lul o lad gl
Sy s Ql_ﬂjcx_:s;)_q-j r.x.c) S oo Selge Mo (F JK) (S 5 iy 35 0 kS Ol i 3555 (a.l.c«) S,

jus;j_q-”.x_c)@jb&u&ﬁ);%u&ﬁl;f,jj;séu&;y,-) (7 IS8) S 5 Ll i 53 (S,

Pectobacterium spp. -v Araceae -Y Dieffenbachia sp. -

154

=ity ol g S5


https://fa.wikipedia.org/wiki/%D8%B3%D8%B1%D8%AF%D9%87
https://fa.wikipedia.org/wiki/%DA%AF%D9%84%E2%80%8C%D8%B4%DB%8C%D9%BE%D9%88%D8%B1%DB%8C%D8%A7%D9%86
https://fa.wikipedia.org/wiki/%D8%A2%D9%85%D8%B1%DB%8C%DA%A9%D8%A7
https://fa.wikipedia.org/wiki/%D8%A7%D8%B3%D8%AA%D9%88%D8%A7
https://flowerjournal.ir/article-1-302-fa.html

[ Downloaded from flowerjournal.ir on 2025-12-13 ]

VAF=VEV (A ((VF0Y) s olalS 5 S

oIS ESls fl:g quwﬁﬁﬁaw;f eK.&.LLA)TMJ‘j)}ch MJN@J‘MM(Y J@) (;ffg;.&.l)bd)bi

(IS8 was ez Sl s JLiils (g3,lis

Ol e Gbla 5l odd (5y5lper (AL slaalia 31U 5 (g1 14 ged Joue =) i
Table 1- Sampling location and number of plant isolates collected from different regions of Iran.
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Table 2- Name, sequence, and nucleotide position of the degenerates and specific primers used in this

research.
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Figure 1- The results of RT-PCR test in 1% agarose gel including samples infected with Tobamovirus

from the chrysanthemum plant, 2 samples were considered as negative control (apparently healthy
isolates collected from the field) (C-).
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Figure 2- Symptoms of viral disease on chrysanthemum leaves include: symptoms of leaf deformation (A,

C, E, D), significant reduction in leaf size (D, E), chlorosis spots (B), leaf deformity and Mild to severe
mosaic (A, B, C, D, E) (this sample was identified as TMV after determining the nucleotide sequence).
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Figure 3- The results of the RT-PCR test in 1% agarose gel including samples infected with Potyvirus
from the I. tricolor plant
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Figure 4- The symptoms of viral disease on the leaves of Ipomea sp. include: Cholorosis spots, deformity
and reduced leaf size (this sample was identified as SPGV after determining the nucleotide sequence).
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Figure 5- The results of RT-PCR test in 1% agarose gel including samples infected with Potyvirus from
Dieffenbachia sp. Plants.
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Figure 6- Symptoms of viral disease on Dieffenbachia leaves including mosaic symptoms, deformity, and
reduced leaf size (this sample was identified as DSMV after determining the nucleotide sequence).
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[ ON075078.1, Chryzanthemum, Thailand
AJ011933.1, China, Vicia faba
X68110.1, chrysanthemum, South korea

KJ624633.1, Gynostemma =pp, China
KJ624633.1, Glycine max, India
HES1844.1, N. tabacum, China
@ 1R- Shiraz, Chrysanthenum sp, Iran

AB369276.1, N. benrhamiana, South korea
~ 2969945.1, Faba sp, China

JX993906.1, Solanum lycopersicum, China
b || HE818446.1, N. tabacum, China

9 L AB369275.1, Petunia hybrida, South korea

“~ OK149218.1, Papaya, China
@ IR- Yazd, Cluysanthemum sp, Iran

99’/ 99! ©U982315.1, Chiysanthemum sp, Egypt

\\ = GU982318.1, Perunia sp, Egypt

GU982317.1, Chuysanthemum sp, Egypt

|— KY810758.1, N. tabacum, UK

MK087763.1, N. benthamiana, Spain

OP525281.1, N. rabacum, Germany

@ IR- Tabriz, Cluysanthemunm sp, Iran
OP525281.1, N.tebacum, Germany

MT737799.1, N. tabacum, Germany

@ IR- Tehran, Cluysanthemum sp, Iran
MN186255.1, Sweet potato, Spain
OL$84374.1, N. rabacum, Germany
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Figure 7- Phylogenetic analysis by maximum likelihood method obtained from the alignment of 880
nucleotide sequences of coat protein gene from 4 TMYV isolates collected from 4 provinces of the country.
Isolates with the same genetic distance have been removed and 24 related isolates are observed in the
phylogenetic tree. 100 bootstrap replicates were used to ensure phylogenetic relationships. Bootstrap
values greater than 69 are shown on the nodes and the roots with lower.
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Figure 8- Phylogenetic analysis by maximum likelihood method obtained from the alignment of 350
nucleotide sequences of NIb gene from SPVG isolate collected from Shiraz. Isolates with the same genetic
distance have been removed and 14 related isolates are observed in the phylogenetic tree. 100 bootstrap
replicates were used to ensure phylogenetic relationships. Bootstrap values greater than 66 are shown on
the nodes, and the roots with lower numbers are compressed. An isolate of potato virus Y, PVY was used
as an outgroup.
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Figure 9- Phylogenetic analysis by maximum likelihood method obtained from the alignment of 350
nucleotide sequences of NIb gene from DsMV isolate collected from Yazd. Isolates with the same genetic
distance have been removed and 14 related isolates are observed in the phylogenetic tree. 100 bootstrap
replicates were used to ensure phylogenetic relationships. Bootstrap values greater than 25 are shown on
the nodes, and the roots with lower numbers are compressed. An isolate of potato virus Y, PVY was used
as an outgroup.

Soles Sl s irer S da 5 i ALS e s s slaes S S5 5l S (Potyviridae) s s s 5
Sl e (Makinen et al.,, 2023) 1S o sbl 0LLS 55 Solew Glaws ps o 05 1 Sl o min S
5 ) LS 5 Lol 51 sl slagslan J 28 55kt 4 0T sy (e daans Gl (SOIKa) s g s ) JWa
L el Ol Sl e (s OLLS Sl s S ol Al Sl S 0pS il e s sl
®0l ,4¢ 3 «(Salehzadeh et al., 2022) "_s ;5 (Salehzadeh et al., 2022) ¥ S S sl s (Salehzadeh et al., 2022)
"e 5,550 (Naserietal., 2022) ¥ 35 (Valouzi et al.,, 2022) ” .S ; (Tavoosi et al., 2023) (Parizad et al., 2018)
Vol Kkl (Nury et al., 2020) "' v ol S5 (Al-Jaberi et al., 2019) °...AS «(Ghotbi & Nooh, 2022)
5ok als (gl sleeslg sl ol dx s = s e e Ll 5 eds (5518 s (Rabiee et al., 2015)

O oS 55558 4 25 LS b lad e sla s s 3505 ol Vs 51 sl 5 s s ik 3 Jlos

.(Salehzadeh, 2018) .ail o i ool e 5 Cile slaplial s

Narcissus sp. -#  Crocus sativus -o  Dahlia sp. - Rudbeckia hirta -+ Canna indica -y Gemeniviruses -
Helianthus sp. -\ Conium maculatum -+ Wisteria sp. -4 Anthurium sp. -A Iris sp. -v

YA

=ity ol g S5


https://flowerjournal.ir/article-1-302-fa.html

[ Downloaded from flowerjournal.ir on 2025-12-13 ]

VAF=VEV (A ((VF0Y) s olalS 5 S

L S JSEn sl g0 00 5 e sla 4 eld e B SPVG L kad e 58 e Gl e 0l 50
Maich et ) el e 5,155 Solanaceae » 5 OlalS | Cilis o Ky o ) 55 S ol ls Gl Olea b
.(al., 2019; Wang et al., 2013; Almeyda et al., 2013; Trenado et al., 2007

S ol ol Gli wlie DSMV @ Laboas (Sl 51 ab edd sdalive SIS 5 Solige gle Gl ummen
Zettler et al., 1990; Jordan et al., 2000, ) Ll 3 505 5158 s calises Gbls 3 olS pl (g5, 3 cilises O iy
.(van den Meer, 1985; Hakkaart, 1976

«(Duarte et al., 2007) ¥ &5 ;o3 (Alexandre et al., 2000) ' bl dsle o5z 23 OWLLS 51 50 s s 550l g5
«(Fisher & Nameth, 2000) %5, i) «(Huang et al., 2004) ™ i ol (Duarte et al., 2007) "L~ IS
«(Grant, 1934) * s ,ls «(Adkins et al.,, 2021) *,lai (Grant, 1934) Y4kl «(Rosner et al., 2000) *Ls s
Verma et al., 2003; Zhao ) s>5ls 5 (Grant, 1934) "3 ., oL (Grant, 1934) ' LL..b (Grant, 1934) "Cﬁ)j:ﬁ
g baanl bl ol (55158 Olg= ol s (et al., 2015; Gao et al., 2023; Supakitthanakorn et al., 2022)
53 Skl 5 25 0LLS sy 5 TMV Lo sass da g aseliss alolid 5 abs) 5550 03 aass b Sledbl o
&S pl 55> (Ghodoum Parizipour et al., 2020) ' s en s Sl snge SO s kb L e mes 3 O]
ol 2L s 6ol ol ) OLLS Sl e laesl sl sy 5 s 3 s s el el ol 2SS s s
5l i ol sla s 5 (Groth-Helms & Zhang, 2024) 5,15 0Ly ALS (5 €S VY 5 0558l 5 kS 555 (s
Sl Ol 5l s (Groth-Helms & Zhang, 2024) w15 JUisl <ol .y g ll O g Sl Jlisl Gl b
S5 N TMV g 335 51 5518 sl cnl b Sledlbl il 5 505 o5y 205 QLS sla g s sabiss 555 (S
ol ol LS alie TMV I 56 (65505 (65 sk edalive s s sla Gl ooy ol 53 el Ol Sl (83503
sl 5 Salise 5 M3y ol Tias wdle pl L Wles S 35155 Lo Cilisen bl 51 (3515 51 ile 01 Kia s &S
.(Zhao et al., 2015; Supakitthanakorn et al., 2022) Ll o 3 5 (saaSd

JAS 03 QLS osassy ALS slps 2o 5 53555 5335 o Caley S Lo piS 53 ladal 3 Ll b oS bl
dm 5> il e QLS (A sl JTosl Lol 3 ol S oa Lo 528 (SlalldS o Dlay 5 3, g5 g 55 16
Sl J“f’ andlae wey 55 S w5 L LS e Iy el Sl Dol glaggles ] mrf 3 @55 e
o8 sl sl 4 S g (slalaDle LB O sie Dl Ol 53 s QS s Slalen o sas 5 s 2
Sl ol Al B os g QLS ul Lol e 58 slacdle 5 o3 OlalS 55 1l Jolse 458 opl oLl 5 obsy aval ol 5o
53 5358 Coeal B 5 Wbl ol (Salehzadeh et al., 2024b) 535 5L Jolse ol I8 aha 55 ok ol 55 s aslsl

VLS (555 3 Lslew Jolse €500 4 S i (sla il odalin 5 55 cwoman 5 535S 55 o) OIS CiS 5 55,

Ajuga reptans -6  Syringa oblata -¥ Impatiens hawkeri -v Hemerocallis fulva -v Petunia sp. -
Antirrhinum majus -\- phlox sp. -4 Zinnia elegans -  Digitalis purpurea -v  Tabernaemontana sp. -#
Hibiscus rosa-sinensis -\ Delphinium consolida -y  Phacelia whitlavia -1

Yva

=ity ol g S5


https://flowerjournal.ir/article-1-302-fa.html

[ Downloaded from flowerjournal.ir on 2025-12-13 ]

VAF=VEV (A ((VF0Y) s olalS 5 S

plosil 5 glad 5 25 OLS (555 03 s s (G Solew G S5 (o 5 asndd S LS e (o5 i sas (20
s 5 ek dskd (65503 A5l QWALS I o Lol en s s Solew belse plald sl G 5l Oda i
SIS sl el e oSl bl 8 Lz el oV el Sl ggdsn nl 3 0Ll il Gbla s L
Rl 53 el yslaer ALS gl Wi (Sl bt 5L o 0Ll s SsSde QLS U la g s 6580l ool e
B oS s s Sl S sl 4 by e eses Sl S5ET L alS Soley sl s ns nlo b Goiow
A LS Sl sl s s e b (bse (ST s odd (o) slmar glaeiped 3l LS
Vi lles 5 ol plaze Lot plo 55 Sl (slaslir Cuad o sls 0L Sl lamlir wlid s T
S il glawlir o 1y ol iy Sl glaalir JS Sl s il e oF cosline SLlas Lie o
I B U Ty L;\}Jr_n - L laalis LS| A =08 sls OLaS SLls s s Ll wlawes glaj gl
Laasli 5l pam 55 o8 Olgr widise blis 5l glaalir L Slal glaashir 5l dan O0d oy Sea b S55 5k
DLl & das e Ol i opl Kigme en p L Siskd a3 L GUdlar auss (Sales 555 e ol
5 ol Gty Jla| s cpl 53,8 &g ek e BU s LS Wl e S S s s 05 28 s PRIV
23 sl S (¢ K5 «C (Salehzadeh et al., 2024¢) AS o cosi |y g 5 aals Sl ool 5 Linl s ol @
e LS 55 s se s Slaaliar S 20 s sl &Sl ul 5 S Ol Gl slaaglle p s s, 5
el 0 350 Ol s bl ay Ciliee 3 b ay LS 5l i 53 ke blie (6,
& S dom
3pmge s wldx ple b Bass opl 03 e dd IS s slaglr Gl5 pand 5 plelid e S e ¢l 2
2l e G g Llg e pabse s I 0 S50 5 S0 DS (s, Sl 5 5 saS il bl
OLLS 555 Lmspy S @ oars b il Gble opl 53 (65,0lS CVsame ple o 5 lzmes ok
Ll pod D3 lanils 55 ades 53 e glo i B0 L U ol Julo cpl a8 5580 0 Sl DLl 5o i
S5 Vb Caenl 5l (olen 0l b abilis sl cnlis sla oss a1 5 (ALS S slew Sla s 5 0ol (5,5 anlllas
SV game 555 p il glaos S 4 by Gla s ps b spax O ) n shse Ghle o3 piaen Ol
W s O5S| eessd LB il oo e 0nl & ol 6l 2l Dl A3l oS sy o0 5 4 (655 50 i
53,5 ol p Cslest rals Cg ()N Sl Bl alises Y pame 555
@L:.a
Adkins, S., Dey, K. K., Warfield, C. Y., Scott-Brown, A., Tian, T., Estévez de Jensen, C., & D Elia, T. (2021).
Emerging viruses of ornamentals in Florida and beyond. In XV International Symposium on Virus Diseases

of Ornamental Plants, 1392 (pp. 95-98). https://doi.org/10.17660/ActaHortic.2024.1392.11.

Al-Jaberi, M., Mehrvar, M., & Zakiahgl, M. (2019). Molecular identification of an isolate of Wisteria vein
mosaic virus in Khorasan Razavi Province. https://doi.org/10.22067/jpp.v33i1.73604.

=ity ol g S5


https://doi.org/10.22067/jpp.v33i1.73604
https://flowerjournal.ir/article-1-302-fa.html

[ Downloaded from flowerjournal.ir on 2025-12-13 ]

VAF=VEV (A ((VF0Y) s olalS 5 S

Alexandre, M. A. V., Soares, R. M., Rivas, E. B., Duarte, L. M. L., Chagas, C. M., Saunal, H., ... & Richtzehain,
L. J. (2000). Characterization of a strain of Tobacco mosaic virus from Petunia. Journal of
Phytopathology, 148(11-12), 601-607. https://doi.org/10.1111/j.1439-0434.2000.00563.X.

Almeyda, C. V., Abad, J. A., & Pesic-VanEsbroeck, Z. (2013). First report of Sweet potato virus G and Sweet
potato virus 2 infecting sweet potato in North Carolina. Plant Disease, 97(11), 1516-1516.
https://doi.org/10.1094/PDI1S-04-13-0359-PDN.

Bhat, K. V., & Jarret, R. L. (1995). Random amplified polymorphic DNA and genetic diversity in Indian Musa
germplasm. Genetic Resources and Crop Evolution, 42, 107-118. https://doi.org/10.1007/BF02539514.

Banerjee, A., Katakam, M., Panja, B., Saha, J., & Nath, P. S. (2017). Diseases of Dieffenbachia spp. Caused
Fungi, Bacteria, Viruses and Nematodes: A Review. International Journal of Current Microbiology and
Applied Sciences, 6(11), 549-557. https://doi.org/10.20546/ijcmas.2017.611.066.

Cho, W. K., Jo, Y., Jo, K. M., & Kim, K. H. (2013). A current overview of two viroids that infect
chrysanthemums: Chrysanthemum stunt viroid and Chrysanthemum chlorotic mottle viroid. Viruses, 5(4),
1099-1113. https://doi.org/10.3390/v5041099.

Duarte, L. M. L., Alexandre, M. A. V., Rivas, E. B., Cattai, M. B., Soares, R. M., Harakava, R., & Fernandes, F.
M. C. (2007). Phylogenetic analysis of Tomato mosaic virus from Hemerocallis sp. and Impatiens
hawkeri. Summa Phytopathologica, 33, 409-413. https://doi.org/10.1590/S0100-54052007000400016.

Eguez, F. E. H. (2017). Sweetpotato Virus C and Its Contribution to the Potyvirus Complex in Sweet potato
(Ipomoea Batatas). Louisiana State University and Agricultural & Mechanical College.

Gao, K., Chen, Q., Pan, B., Sun, Y., Xu, Y., Chen, D., ... & Huang, C. (2023). Current Achievements and Future
Prospects in Virus Elimination Technology for Functional Chrysanthemum. Viruses, 15(8), 1770.
https://doi.org/10.3390/v15081770.

Gibbs, A., & Mackenzie, A. (1997). A primer pair for amplifying part of the genome of all potyvirids by RT-
PCR. Journal of Virological Methods, 63(1-2), 9-16. d0i:10.1016/S0166-0934(96)02103-9.

Ghodoum Parizipour, M. H., & Keshavarz-Tohid, V. (2020). Identification and phylogenetic analysis of a
tobamovirus causing hibiscus (Hibiscus rosa-sinensis L.) mosaic disease in Iran. Journal of Plant
Pathology, 102(3), 813-824. https://doi.org/10.1007/s42161-020-00510-9.

Ghotbi, T., & Nooh, S. (2022). Diagnosis of important virus diseases of Ornamental anthurium in screen-houses
in Tehran Province. International Journal of Medical and Pharmaceutical Sciences, 12(05),
1.http://dx.doi.org/10.31782/IIMPS.2022.12501.

Groth-Helms, D., & Zhang, S. (2024). Common and emerging viral pathogens of annual ornamental plants.
In Viral Diseases of Field and Horticultural Crops (pp. 765-776). Academic Press.

Grant, T. J. (1934). The host range and behavior of the ordinary Tobacco-mosaic virus.

Hakkaart, F. A. (1976). Virus disease of Dieffenbachia cv. Exotica. Vakblad voor de Bloemisterij, 31(5), 20-21.
https://doi.org/10.17660/ActaHortic.1976.59.24.

Huang, J., Deng, C., Fan, Z., Tian, G., & Li, H. (2004). Isolation and identification of Tobacco mosaic virus
infecting Syringa oblata. Acta Phytopathologica Sinica, 34(3), 215-220. CABI Record Number:
20043139665.

Fisher, J. R., & Nameth, S. T. (2000). Virus assessment of Ajuga reptans cultivars reveals alfalfa mosaic,
tobacco streak, and cucumber mosaic (CMV) viruses, and a CMV satellite RNA. HortScience, 35(2), 230-
234.

AN

=ity ol g S5


https://doi.org/10.1111/j.1439-0434.2000.00563.x
https://doi.org/10.1094/PDIS-04-13-0359-PDN
https://doi.org/10.1590/S0100-54052007000400016
https://doi.org/10.3390/v15081770
https://doi.org/10.1007/s42161-020-00510-9
https://doi.org/10.17660/ActaHortic.1976.59.24
https://flowerjournal.ir/article-1-302-fa.html

[ Downloaded from flowerjournal.ir on 2025-12-13 ]

VAF=VEV (A ((VF0Y) s olalS 5 S

Jordan, R., Guaragna, M. A., Kinard, G., & Lynn, S. (2000, May). Detection and first report of Dasheen mosaic
virus and a second potyvirus infecting the terrestrial orchid Spiranthes cernua. In X International Symposium
on Virus Diseases of Ornamental Plants 568 (pp. 253-260).
https://doi.org/10.17660/ActaHortic.2002.568.37.

Larkin, M. A., Blackshields, G., Brown, N. P., Chenna, R., McGettigan, P. A., McWilliam, H., ... & Higgins, D.
G. (2007). Clustal W and Clustal X wversion 2.0.Bioinformatics, 23(21), 2947-2948.
https://doi.org/10.1093/bioinformatics/btm404.

Li, Y., Tan, G,, Lan, P, Zhang, A,, Liu, Y., Li, R., & Li, F. (2018). Detection of tobamoviruses by RT-PCR
using a novel pair of degenerate primers. Journal of Virological Methods, 259, 122-128.
doi:10.1016/j.jviromet.2018.06.012.

Maich, S. L. S. P., Nascimento, M. B., Neves, C. G., Souza Junior, I. T., da Silva, F. N., & Barros, D. R. (2019).
First Report on Sweet Potato Symptomless Virus 1 in Ipomoea batatas in State of Rio Grande do Sul,
Brazil. Plant disease, 103(3), 593. https://doi.org/10.1094/PDIS-05-18-0731-PDN.

Makinen, K., Aspelin, W., Pollari, M., & Wang, L. (2023). How do they do it? The infection biology of
potyviruses. Advances in Virus Research, 117, 1-79. https://doi.org/10.1016/bs.aivir.2023.07.001.

Nury, S., Hosseini, A., Gibbs, A. J., & Mohammadi, M. (2020). Poison hemlock virus Y (PHVY), a novel
potyvirus from Iranian Conium maculatum (Apiaceae). Australasian Plant Pathology, 49, 119-126.
https://doi.org/10.1007/s13313-020-00681-0.

Parizad, S., Dizadji, A., Koohi Habibi, M., Winter, S., Kalantari, S., Movi, S., ... & Ayllén, M. A. (2018).
Description and genetic variation of a distinct species of Potyvirus infecting saffron (Crocus sativus L.)
plants in major production regions in Iran. Annals of Applied Biology, 173(3), 233-242.
https://doi.org/10.1111/aab.12456.

Rabiee, S., Hosseini, S., & Hosseini, A. (2015). Occurrence and distribution of some sunflower viruses from
sunflower fields in Kerman and Isfahan provinces, Iran. Archives of Phytopathology and Plant
Protection, 48(3), 223-228. https://doi.org/10.1080/03235408.2014.884827.

Rizos, H., Gunn, L. V., Pares, R. D., & Gillings, M. R. (1992). Differentiation of cucumber mosaic virus isolates
using the polymerase chain reaction. Journal of General Virology, 73(8), 2099-2103. doi:10.1099/0022-
1317-73-8-2099.

Rowhani, A., Maningas, M. A., Lile, L. S., Daubert, S. D., & Golino, D. A. (1995). Development of a detection
system for viruses of woody plants based on PCR analysis of immobilized virions. Phytopathology, 85(3),
347-352.

Rojas, M. R., Gilbertson, R. L., Russell, D. R., & Maxwell, D. P. (1993). Use of degenerate primers in the
polymerase chain reaction to detect whitefly transmitted geminiviruses. Plant Disease, 77(4), 340-347.
doi:10.1094/pd-77-0340.

Rosner, A., Kagan, S., Lampel, S., Beckelman, H., Maslenin, L., Zeidan, M., & Cohen, J. (2000). A new disease
in Tabernamontana caused by tobacco mild green mosaic virus. In X International Symposium on Virus
Diseases of Ornamental Plants 568 (pp. 103-109). https://doi.org/10.17660/ActaHortic.2002.568.13.

Salehzadeh, M., Afsharifar, A., & Farashah, S. D. First report of canna yellow streak virus in Iran. (2022). Iran
Agricultural Research 41(2)159-163. 10.22099/IAR.2023.47324.1540.

VAY

=ity ol g S5


https://doi.org/10.17660/ActaHortic.2002.568.37
https://doi.org/10.1094/PDIS-05-18-0731-PDN
https://doi.org/10.1007/s13313-020-00681-0
https://doi.org/10.1111/aab.12456
https://doi.org/10.1080/03235408.2014.884827
https://doi.org/10.17660/ActaHortic.2002.568.13
https://flowerjournal.ir/article-1-302-fa.html

[ Downloaded from flowerjournal.ir on 2025-12-13 ]

VAF=VEV (A ((VF0Y) s olalS 5 S

Salehzadeh, M., Afsharifar, A., & Dehghanpour Farashah, S. (2024a). First report of the incidence of potato
virus Y in some ornamental plants in Iran. Iran Agricultural Research, 42(1), 47-54.
10.22099/1AR.2023.48019.1550.

Salehzadeh, M., Afsharifar, A., Pakdel, A., & Kiyani, T. (2024b). The first report of the occurrence of alfalfa
mosaic virus on Tropaeolum majus and Rudbeckia hirta in Iran. Iran Agricultural Research, 42(2), 1-3. doi:
10.22099/iar.2024.50526.1613.

Salehzadeh, M., Afsharifar, A., Dehghanpour Farashah, S. (2024c). The first report on the detection and
identification of phytoplasma pathogens associated with some ornamental plants of Yazd city. Flower and
Ornamental Plants, 9 (1), 69-82.

Salehzadeh, M. (2018). Survey on presence of Cucumber mosaic virus (CMV) in single and mixed infections
with potyviruses in North-West of Iran. Genetic Engineering and Biosafety Journal, 7(2), 163-173.
http://dorl.net/dor/20.1001.1.25885073.1397.7.2.4.5.

Supakitthanakorn, S., Vichittragoontavorn, K., Sunpapao, A., Kunasakdakul, K., Thapanapongworakul, P., &
Ruangwong, O. U. (2022). Tobacco mosaic virus infection of Chrysanthemums in Thailand: Development of
colorimetric reverse-transcription loop-mediated isothermal amplification (RT-LAMP) technique for
sensitive and rapid detection. Plants, 11(14), 1788. https://doi.org/10.3390/plants11141788.

Tamura, K., Dudley, J., Nei, M., & Kumar, S. (2007). MEGA4: molecular evolutionary genetics analysis
(MEGA)  software  version  4.0. Molecular ~ Biology and  Evolution, 24(8), 1596-1599.
https://doi.org/10.1093/molbev/msmQ92.

Tavoosi, M., Moradi, Z., & Mehrvar, M. (2023). Virome analysis of potyvirus populations infecting saffron in
Iran: the discovery of a novel potyvirus. European Journal of Plant Pathology, 1-14.
https://doi.org/10.1007/s10658-023-02767-z.

Trenado, H. P., Lozano, G., Valverde, R. A., & Navas-Castillo, J. (2007). First report of Sweet potato virus G
and Sweet potato virus 2 infecting sweet potato in Spain. Plant Disease, 91(12), 1687-1687.
https://doi.org/10.1094/PDI1S-91-12-1687C.

Valouzi, H., Shahmohammadi, N., Golnaraghi, A., Moosavi, M. R., & Ohshima, K. (2022). Genetic diversity
and evolutionary analyses of potyviruses infecting narcissus in Iran. Journal of Plant Pathology, 104(1),
237-250. https://doi.org/10.1007/s42161-021-00985-0.

van den Meer, F. W. (1985). Occurrence of dasheen mosaic virus in South Africa. Phytophylactica, 17(2), 95-
111. https://hdl.handle.net/10520/AJA03701263_987.

Verma, N., Sharma, A., Ram, R., Hallan, V., Zaidi, A. A., & Garg, I. D. (2003). Detection, identification and
incidence of Chrysanthemum B carlavirus in chrysanthemum in India. Crop Protection, 22(2), 425-429.
https://doi.org/10.1016/S0261-2194(02)00184-9.

Wang, L. Y., Cheng, Y. H., Wang, N. Y., Chen, K. C., & Yeh, S. D. (2013). First report of sweet potato virus G
infecting sweet potato in Taiwan. Plant Disease, 97(9), 1260-1260. https://doi.org/10.1094/PDIS-01-13-
0111-PDN.

Zhao, X., Liu, X., Ge, B., Li, M., & Hong, B. (2015). A multiplex RT-PCR for simultaneous detection and
identification of five viruses and two viroids infecting chrysanthemum. Archives of Virology, 160, 1145-
1152. https://doi.org/10.1007/s00705-015-2360-z.

VAY

=ity ol g S5


http://dorl.net/dor/20.1001.1.25885073.1397.7.2.4.5
https://doi.org/10.3390/plants11141788
https://doi.org/10.1007/s10658-023-02767-z
https://doi.org/10.1094/PDIS-91-12-1687C
https://doi.org/10.1007/s42161-021-00985-0
https://hdl.handle.net/10520/AJA03701263_987
https://doi.org/10.1016/S0261-2194\(02\)00184-9
https://doi.org/10.1094/PDIS-01-13-0111-PDN
https://doi.org/10.1094/PDIS-01-13-0111-PDN
https://flowerjournal.ir/article-1-302-fa.html

[ Downloaded from flowerjournal.ir on 2025-12-13 ]

VAF=VEV (A ((VF0Y) s olalS 5 S

Zettler, F. W., Hartman, R. D., Knauss, J. F., Taylor-Knauss, M. E., & Chase, A. R. (1980, May). Evaluation of
Dieffenbachia maculata'perfection’plants free of dasheen mosaic virus. InV International Symposium on
Virus diseases of Ornamental Plants 110 (pp. 259-264). https://doi.org/10.17660/ActaHortic.1980.110.34

VAY

=ity ol g S5


https://doi.org/10.17660/ActaHortic.1980.110.34
https://flowerjournal.ir/article-1-302-fa.html

[ Downloaded from flowerjournal.ir on 2025-12-13 ]

Flower and Ornamental Plants (2024), 9(2): 167-184
Research article

Flower and Ornamental Plants

Survey and identification of some plant pathogenic viruses from
Dendranthemaxgrandiflorum, Ipomoea sp., and Dieffenbachia sp. from Iran

Mehrdad Salehzadeh'", Alireza Afsharifar?, Saeedeh Dehghanpour Farshah?, Tayebeh Kiyani
Bahramabadi®

1. Plant Virology Research Center, Faculty of Agriculture, Shiraz University, Shiraz
2. Agriculture Department, Payam Noor University, Tehran
3. Faculty of Agriculture, Shahid Chamran University of Ahvaz, Ahvaz
BJ Mehrdadsalehzadeh@gmail.com
Received: 2024/17/03, Revised: 2024/07/12, Accepted: 2024/07/17

Abstract

The spread of plant pathogenic viruses is exacerbated by vegetative propagation, which facilitates
rapid transmission. In the spring and summer of 2022, symptomatic samples of
Dendranthemaxgrandiflorum plants exhibiting mosaic symptoms, leaf deformation, and occasional
chlorotic spots were collected from green spaces in Tehran, Tabriz, Yazd, and Shiraz. Additionally,
Ipomoea sp. samples with chlorotic spots were collected from the Faculty of Agriculture at Shiraz
University, while Dieffenbachia sp. houseplant samples with mosaic symptoms and leaf deformities
were obtained from greenhouses in Yazd. To identify the causative viral agents in these symptomatic
plants, degenerate primers targeting significant virus families, as well as specific primers for the
Cucumber mosaic virus, were utilized. Reverse transcription polymerase chain reaction (RT-PCR)
with Tobamovirus-specific primers, based on a fragment of the viral coat protein, confirmed Tobacco
mosaic virus (TMV) infection in symptomatic Dendranthema leaves, amplifying an 880 bp fragment.
Additionally, RT-PCR on Ipomoea sp. and Dieffenbachia sp. samples with Potyvirus degenerate
primers, targeting the nuclear inclusion body region, amplified 350 bp fragments. Subsequent
sequencing confirmed Dasheen mosaic virus (DsMV) in Dieffenbachia sp. and Sweet potato virus G
(SPVG) in Ipomoea sp. Control assays indicated no viral presence in asymptomatic plants. To our
knowledge, this study presents the first report of Dendranthema, Ipomoea, and Dieffenbachia species
infections with these viruses in Iran.

Keywords: Tobamovirus, Potyvirus, Tobacco mosaic virus, Dashin mosaic virus, Sweet potato virus
G.
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