[ Downloaded from flowerjournal.ir on 2025-12-25 ]

AY=24 (VDA ((VFY) 2o obalS 5 8

=) ol 9 J5

37 s a5 OLLS 51 F o b das e alewdy s b S ke alulis 5 obs, 51 3,158 o

Tolal 3 aglins sdenm Ll Lo e ety o sl e

Ol Sl e o8l (Al wlis os s Slid>s S e )
U'J,’,“Q‘jéj‘)f r%c@‘b‘djjjwej;f

Bd mehrdadsalehzadeh@gmail.com
VEYAYAY 2800 0B VFYAYNY 6 5L b O YN /Y iedl s st

oS>

ol Slmen s glacde 5 s GbaalslS 5 e glas LS gbadised SIVEY Jle Okl 5 le gladasl 5o
O L las e (9305 5 (S s bl Sa3 oS Ale ol b (golen 4 SSCie gla Wl 3 63 )3 OlalS
it s s DUk S e 4 5 Soslper ged O alS a5l sdps s iS5 ule Y (58 5 (ol o
S ST L 5lhn s lo s (2S5 5 A olowil CTAB g 4 sl0lss gl sl A Jie 5l es oSl alS
Sesmnigr 53 Sl 0 u 3 &y el 525 (RIBMF2 / R1IBMR2) glalil gla S5l 5 (PL/P7) ayas
RS ol Slakad s 5SS e VYO 5AY e ol 4 e S Sl glall 5 eses sl ST L
Wby sl el S Sole Rl Sl 5 asl 5 J5 3 RIBMF2 / R1I6MR2 sla S5 5 Sl .j.w.uﬂ_
0Lz BLAST i35l 5 Jaw 55 NCBI 3 55 5o sl 15 b el sy (sla JI5 avglin . Sl a8 e &5 15 &
o b i 4 b Sl i i S 5 ke Y 5 Sl i OLS Lo es sl g5 S 5l
HEG649495.1; host; Ligustrum ) lasS ;5 ala= (MH393563.1; host; Datura stramonium; identity: 98.94%) .
Slel w5 (HE649495.1; host; Hibicus rosae;. identity: 99.14%) Il sl «la (sp.; identity: 99.24%
L Sl slaalos anslie ol olols oot ys aalsl s nils (KX685880.1; host; Eucalyptus sp. identity: 98.64%)
35w MEGAB.O 138l 5 L Olgr sk 5158 alin slasglir sl

(Saskd S slacile (6355 s OLLS (L IUT i adS slasly

4o dle

Sl asl ol J S35 lp 5l 350 s ol Ol &S wias gla a6l Gy Gla 58 laledl 23
as 5 (Gresil YOO BIVO Jld) il oy JSO1 5 5T slaantly o 5o oS ils g g0 5l 05 S ol I 15 55
S ol 5l .(Bertaccini et al., 2022) L5 o it 031 OLLS AT gladisl laaxsl (gos,5, (o o

B ‘JuiJu;: uLe....D)\.U;..e A;v.ﬂ\ PR e &\)‘ﬁ JALf ‘U; Y. L LAL@*N)A..{)L.‘) L O‘JM LSJL°‘:" Avo )‘ L),:M; Lﬁwmj:cﬁ

3

e LS 3 S5


http://flowerjournal.ir/article-1-296-en.html

[ Downloaded from flowerjournal.ir on 2025-12-25 ]

AY=24 (VDA OV FY) 2o obalS 5 8

A3l e olS aS Sl 5 ol s Ol (s bl st Sl op tege LS o il e 5 o OlS
o5y (JolSS L S S e sl (pen 58 B ogime SV lS Sl 0Ly 53 bilewdl 518 51 (ke
S oS 3l e i (6200 SK)) T e ls (15 slaplil GleS ) N gn sk Juld 5oL glaailas i ls 1 olS
oty b sl (dak G 5l asls 5 a sl os s 18)) T Saslr sl (Al el 5w 3le Hsba
o Aeee (Hugenholtz et al., 2021) w2l o (65,550 5 2ot Jlss (SN5sS (A Gl sl i bt
5 bl sd zean (Bertaccini, 2022) wil o olS a8 ol zin s 0SS (g blewdl s ol
(Mitrovi¢ et al., 2022) 1S o eslizal 355 Sol 528 gl Lawlsts Ol 5 e b Olseas 38 slacils
cile 45,8 V1Y 5 (Bertaccini, 2022) alS o3l sl V¥ w0 Glate xo5 olS 458 VAT s bl g2 40 (ST 0580
Jelse T 5l Ol s oS e 23 OLLS 51 .(Mitrovic et al., 2022) ol sdd plubid ool gl VA 4 Glaze 5
Sesssed Gl Il sl (Esmailzadeh Hosseini et al., 2014) ©jlgadaas Jold ol ot (50180 olandly s
Tasl S (Tazehkand et al., 2010) "' (¢ = (g pos 0l kel (Aldagh & Bertaccini, 2015) * g jix> S
Movahedi-Parizi ) 7 jll ~5 ° %5 » «(Amirmijani et al., 2020) 7 jluxes (Hemmati et al., 2019) IR
O S Sie gbaalis ot Jle i s uizen . ASL e (Gholami et al., 2018) V3i,.x .S 5 5 (et al., 2023
o558 Gl Gble x5 OWLS 5 e sldd 3 s OS5 bt ys Ol s 6o alendly b slacslo
sbaslss 5 BT S8 5 balas cpl odiS sl Jolge 385 olabid Gl cad 528 b= 5 01l s ohsn
slozel BB sla gy 5 eslizal LG s g oY eyl n sgms 4 le slpe lasseaS b 5 s s s s 65 plagslos
Seslial b ass cnl 53 apd el LS cpl 53 s se pledstd alse g8 dlal asils 4 Sl
Ji s Y 53 S 5 OIS 3 (ol sl Jole (slalansdly g2 s 40 d o e Sla R
508 plels (iS5 JIy en il w o plil 31 dn 5 A3 eslinal 3p adlane > ey S 5 Sl
2555 il oiiSon Il plewdly s e (bl

b ) 30

12 24 gl

L O jslome 3,a slacile 5 bl cnl zus QLS 5 5 SV Ol 5 Jler 55 35 o8 o slad 3l sl b
(355 Al lwdlygis a4 Sl e s wlis U i peiS 5 abedY M ks Lo M5 el

3G e Sy slaans s badsad S el (Sl il ¢ ($25kd 5 s gy (Sl il DU LS

Calendula officinalis -0 Ligustrum vulgare -¥ Witches broome -y Virescence -v Phyllody -

Helianthus annuus -\.  Tagetes erecta -4  Limonium spp. -A  Calotropis procera -v  Celosia argentea -#

Pelargonum graveolen -\¥ Petunia hybrida -v Taraxacum officinale -y Erysimum cheiri -1\

Ligustrum ovalifolium —yA  Narcissus tazetta —\v Pinus Geradiana -\# Catharanthus roseus -\o

Hibiscus cannabinus -v\ Mirabilis jalapa -¥- Angelica archangelica -\a
\'

Wi blT s S5


http://flowerjournal.ir/article-1-296-en.html

[ Downloaded from flowerjournal.ir on 2025-12-25 ]

AY=24 (VDA OV FY) 2o obalS 5 8

© OLLS Sl las iz 5l oKl (63,5l suSlisls alS bl ey s Slides S e 4 Cele o b s
53 kS (ol paged JiSse lastlesl sl dald Olgea 33 Gble Olea 53 5 Sie sladlis Osd 5 Wl jalb
S0l gl sl s ek e laagad 51 lesl S iS GS 5 2K 5 ol (bS8, ARl Ll
LS eslaal

lasi god 5 DNA o1 el

23 5 Sge 4 mle Sl Sl eslinal b g md e 10 sl el ) G55 S Sl e S /Y Slie s, cpl o
2.5% CTAB, 1.4 M NaCl, 20 mM EDTA pH 8.0, 100 mM Tris-HCI pH ) CTAB 3L )y S Ve Slde Al
A5 s S 1 EP0°C gl o Sl /0 Sty e 5 138 WLl L 550 il 4 (8.0, 2% 2-mercaptoethanol
N P T N Sy P Y L S E S Rt VA - S S ST VA R R |
B pd Sl iy A Sode 4 aiB3 53 550 Wern s i3s 0 51 e 5 s S axsl aslas 4 (1YY i w)
D3\ Laids Ve Sdeay 5 A Lol Jplspanl O em a5 LS Jie (il S w el SIS (it
b llas 5 pdnes Ve Jpbl 2l S ¥or L0kes g (Il msnl Gl 5l e S Sak sl aids o
A O e Ol s S 00 53 5 A St (conceNntrator) oS Llss oSaws 3w 5 A3 5k sle
(Gawel & Jarret, 1991)

Sk csle s S

Jhe b Techne o5 ) ISGlage 5 olSaws 3 s oo YO olg w53 (PCR) Sl o glopsy 2S5
10 mM dNTPs (0.5 pl), 10 uM Virion-sense strand ) s ;5 e YO S S s sty Al (ab,,_;l (FTGENE2D

primer (1 pl), 10 uM Complementary-sensen strand primer (1 pl) , 10x buffer (2.5 ul) , MgClz 50 Mm (0.75 ul)
L les 5 (, Taqg DNA polymerase 5 U/ul (0.25 pl) , DNA template (1 pl) and Deionized water (up to 25 pl))

A il S Jsdr 53 s S5 4l

PCR s eslizul 5,40 sla 51

S5 LAd 4y see S Metabion international AG S 5 51 iass ol 53 PCR s eslata 5550 sla ST
« (Schneider et al. 1995) P7: Reverse , (Deng & Hiruki 1991 ) P1: Forward : JeLs 45l sla S5kl @ by s
« bye Jig 35 CGT CCT TCA TCG GCT CTT 3" 5 5’AAGAGTTTGATCCTGGCTCAGGATT 3" 5
54 (Lee et al. 1995) R16R2: Reverse , R16F2n: Forward sl (PCR Nested) slolil sls 3511
4 by Hlbnl 8 55 5" TGACGGGCGGTGTGTACAAACCCCGS 5 5"GAAACGACTGCTAAGACTGGY

Al S L S VYO A b Jladas 5 S

PCR &.’S‘} &Lﬂ} MUﬁ -\ J}-\’

Polymerase Chain Reaction, PCR -\

\A

Wi blT s S5


http://flowerjournal.ir/article-1-296-en.html

[ Downloaded from flowerjournal.ir on 2025-12-25 ]

AY=24 -8 ((VFY) s olals 5 IS

Table 1- PCR reaction temperature schedule.
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Reaction stage Number of Temperature (degrees Celsius) Time (min)
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Extension 72 3
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Figure 1- A- Symptoms of phyllodes and stem flattening in Angelica archangelica. B- yellowing symptoms
in Mirabilis jalapa. C- signs of proliferation and phyllody in Ligustrum sp. D- yellowing symptoms in

Hibiscus cannabinus.
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Figure 2- Electrophoretic patterns related to the amplified fragment of a part of the phytoplasma genome
with a pair of general primers P1/P7 (Figure: A1850 bp) and nested primers R16MF2 / R16MR2 (Figure:
B1250 bp) corresponding to the 16S rDNA gene. Wells No. 1 to 4 are respectively related to infected
plants of Angelica archangelica, Ligustrum sp., Mirabilis jalapa and Hibiscus cannabinus, and Well 5 is a
positive control sample obtained from Vinca plants infected with Sesame Phytoplasma from Plant
Virology Research Center. Shiraz university. M: .DNA Ladder Mix (Fermentas).
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Table 2- The available information related to the nucleotide sequence of a part of the 16S rDNA genome
of the species used in drawing the phylogenetic tree, including species name, isolate name, relevant

census, host, and country name from which the species was reported. and determining the position of the
isolates investigated in this research among similar species reported from different regions of the world.

&;CU

species name

wlder ol

Isolates name

)W}

Accession number

s dd BI85 b
The name of the
reported country

Ol e
Host

Candidatus HSD1 MN861357 India Helichrysum sp.
Phytoplasma trifolii
Manilkara zapota' Unknown MK271072 India Manilkara zapota
flat stem little leaf
phytoplasma
Hyptis suaveolens'  Biswanath (Assam) MG821483 India Mesosphaerum
phytoplasma suaveolens
Datura stramonium' Gorakhpur MH393563 India Datura stramonium
witches'-broom
phytoplasma
Candidatus Orissa KY815100 India Solanum tuberosum
Phytoplasma trifolii
Candidatus Orissa KY815099 India Solanum tuberosum
Phytoplasma trifolii
Chilli witches'- IARI KY612251 India Capsicum annuum
broom phytoplasma
Candidatus SB1 JQ730749 Croatia Vitis vinifera
Phytoplasma solani
Candidatus EC-KH-Dezfol KX685881 Iran Eucalyptus sp.
Phytoplasma solani
Candidatus EC-FA-Mamasani KX685880 Iran Eucalyptus sp.
Phytoplasma solani
Candidatus EC-FA-Kazeron KX685879 Iran Eucalyptus sp.
Phytoplasma solani
Candidatus BN-Fc6 JQ797669 Italy Vitis vinifera
Phytoplasma solani
Ligustrum Fe2 HE649495 Turkey Ligustrum sp.
ovalifolium'
phytoplasma
Juniperus excelsa' Jnp-Tr-K1 OP610568 Turkey Juniperus excelsa
phytoplasma
Ligustrum F2\57 HG994080 Turkey Zea mays
ovalifolium'
phytoplasma
Ligustrum F2\51 HG994078.1 Turkey Zea mays
ovalifolium'
phytoplasma
Ligustrum F1\d HG994077.1 Turkey Zea mays
ovalifolium'
phytoplasma
)
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Mirabilis jalapa’ 40C JQ268255.1 India Mirabilis jalapa
little leaf

phytoplasma
Candidatus Kawanda EU315314.2 Uganda Hibiscus rosa-
Phytoplasma sinensis L.
aurantifolia
Candidatus CB01 MT555412.1 India Croton
Phytoplasma bonplandianus
aurantifolia
Candidatus SYDP1 MT555411.1 India Croton
Phytoplasma bonplandianus
aurantifolia

Exitianus indicus' CLY1 MT500683.1 India Exitianus indicus
phytoplasma

NINS16357.1, India
MK271072.1, India

o MG821483.1, India
MEH393563.1, India "1 archangelica

YZD-002, IRAN

96, KY815100.1, India

KY815099.1, India

KY612251.1, India

JQ797669.1, Italy
JQ730749.1, Crotia
KX685878.1, Iran
[ KX685879.1, Iran
— KX685881.1, Iran  Hibiscus cannabinus

100

55 _[ KX685880.1, Iran
84L y7D-0014, Iran
_: HG994080, Turkey
74 HG994078, Turkey
— YZD-0016, IRAN
64l HE649495.1, Turkey

OP610568.1, Turkey
L 58 MN047258, Serbia

JQ268255.1, India

YZD-009, Iran
E EU315314.2, Uganda  Mirabilis jalapa
2 MT555412.1, India

MT500683.1, India
MT555412.1, India
98 MT555411.1, India

Ligustrum ovalifolium

K(C222509.1, Bacillus cereus
0.05
p55 3 (A TS § Sl 5 plal it glalewdy b ple b Sl laalia glawdl b daly 150l <5 s Y S
Sl 5 Maximum Parsimony s, 4 r!,fu.m s Clustal X 31 eslial b g 1S 5 sl 5 S3lwdys yon 16S rDNA
el ok a8 £ i s outgroup of e« Bacillus subtilis 16S rDNA p55 5 5 i el 0 s 5 MEGA 8.0
JA\S &L.«‘ .MA& ol I) r‘;}).u: w‘ &Aﬁ slezs ! J.:U Q‘}:ﬁ EXLXY) BOOtStrap Jgﬂﬁ C,."»)A 6\#4"\.’5 BL PR %Y é‘_, slas!
el 0k 03,51 ¥ Jgum 55 Walewsdly gud
Figure 3- Pedigree tree showing the relationship of phytoplasmas of Iranian isolates with other different

phytoplasmas based on the nucleotide synonymy of a part of the 16S rDNA genome. Nucleotide synonym
alignment was drawn using Clustal X and dendrogram by Maximum Parsimony method of MEGA 8.0
software. A part of the 16S rDNA genome sequence of Bacillus subtilis is considered an outgroup. The
numbers located in the branches of the tree represent Bootstrap and show the reliability of this
dendrogram. Full names of phytoplasmas are given in Table 2.
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Abstract

In spring and summer 2023, a survey of plant samples from green spaces and ornamental
greenhouses, along with adjacent weeds in Yazd City, showed symptoms likely linked to phytoplasma
disease. Notable symptoms included stem flattening, phyllody, and yellowing observed in Angelica
archangelica, Ligustrum sp., Mirabilis jalapa, and Hibiscus cannabinus. Five samples from each
plant were sent to the Plant Virology Research Center at Shiraz University for DNA extraction via the
CTAB method. Polymerase chain reaction (PCR) was conducted using general primers (P1/P7) and
nested primers (R16MF2/R16MR2) specific for phytoplasma. As expected, fragments of 1800 bp and
1250 bp were amplified with the general and nested primers, respectively. These fragments were
excised from the gel, purified, and sent to Sinohe Company for sequencing. Comparison of the
sequences with those in the NCBI database using BLAST showed that the phytoplasmas from
Angelica archangelica, Ligustrum sp., Mirabilis jalapa, and Hibiscus cannabinus were closely related
to Indian (MH393563.1; host: Datura stramonium; identity: 98.94%), Turkish (HE649495.1; host:
Ligustrum sp.; identity: 99.24%), Ugandan (HE649495.1; host: Hibiscus rosae; identity: 99.14%), and
Iranian (KX685880.1; host: Eucalyptus sp.; identity: 98.64%) isolates. A phylogenetic tree was
created to compare Iranian isolates with similar global isolates using MEGA 8.0 software.

Keywords: Phylogenetic analysis, Ornamental plants, Yellowing, Phyllody.
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