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Abstract

Phytoplasmas are specialized prokaryotes and obligate parasites of plant and insect vectors. Because these organisms
are not culturable in vitro, many of the conventional phenotypic tests used for the taxonomy of cultured maillots are not
applicable to phytoplasmas. This indicates the importance of molecular and phylogenetic properties in relation to
phenotypic properties in determining the taxonomic position of phytoplasmas. In the last decade, methods based on
biology and molecular genetics (e.g., comparing the nucleotide sequence of a portion of ribosomal RNA) have made it
possible to establish evolutionary and phylogenetic relationships between different isolates of phytoplasmas with each
other and with other prokaryotes. The comparison of the nucleotide sequence of a part of the 16S rRNA gene or the
16S-23S and tRNA-Ile gene regions can still be used to analyze a large number of unknown (large-scale) phytoplasmas.
Subgroup clustering is done using less conserved regions such as the ribosomal protein-coding gene, the 16S and 23S
intergenic, the general cpn60 target gene, the SecA coding gene, the secY gene, the ribosomal protein (rp) gene, and the
tuf gene.
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16S rDNA 09y Qo>

Aster yellows group (16Srl)

I-A Aster yellows witches’-broom phytoplasma(AYWB) rrnA

I-A Aster yellows witches’-broom phytoplasma (AYWB) rrnB

1-B Onion yellows phytoplasma mild strain (OY-M) rrnA
Onion yellows phytoplasma mild strain(OY-M) rrmB

I-B .
Ca. Phytoplasma lycopersici

I-B Ca. Phytoplasma asteris’

I-C Clover phyllody phytoplasma strain CPh

I-D Aster yellows phytoplasma strain PawB

I-E Blueberry stunt phytoplasma strain BBS3

I-F Aster yellows phytoplasma strain ACLR-AY

Peanut witches’ broom group (16SrlIl)

I-A Peanut witches’-broom phytoplasma

11-B Ca. Phytoplasma aurantifolia

I1-C Cactus witches’-broom phytoplasma

11-D Ca. Phytoplasma australasiae

X-disease group (16SrllIl)

In-A Ca. Phytoplasma pruni

11-B Clover yellow edge phytoplasma
Coconut lethal yellows group (16Sr1V)

IV-A Ca Phytoplasma palmae (LYJ-C8)
IV-B Phytoplasma sp. LfY5(PE65)-Oaxaca
IV-D Ca. Phytoplasma cocostanzaniae

Elm yellows group (16SrV)

V-A Ca. Phytoplasma ulmi

V-B Ca. Phytoplasma ziziphi strain JWB-G1
V-C Ca. Phytoplasma vitis

V-D FD-D

V-E Ca. Phytoplasma rubi

V-G Ca. Phytoplasma balanitae

Clover proliferation group (16SrV1)

VI-A Ca. Phytoplasma trifolii

VI-B Ca. Phytoplasma sudamericanum

Ash yellows group (16SrVI11)

VII-A Ca. Phytoplasma fraxini

Loofah witches’ broom group (16SrVIII)

VIII-A Ca. Phytoplasma luffae

Pigeon pea witches’ broom (16SrlX)

IX-A Pigeon pea witches’-broom phytoplasma

IX-B Ca. Phytoplasma phoenicium

IX-C Knautia arvensis phyllody, Picris echioides yellow, Periwinkle
virescence

IX-D Lactuca sativa phyllody, Echinops witches’-broom

IX-E Juniper witches’-broom, Blueberry stunt

IX-F Honduran Gliricidia little leaf

1X-J chicory bushy stunt disease

Apple proliferation group (16SrX)
X-A Ca. Phytoplasma mali
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X-B

X-C

X-D

Rice yellow dwarf group (16SrXI)
XI-A

XI-B

Stolbur group (16SrXIlI)

XII-A

XI1I-B

XI1I-C

XI1I-D

XII-E

X111

Mexican periwinkle virescence group
XI11-A

Bermudagrass white leaf group
XIV-A

Hibiscus witches'-broom group
XV-A

Sugarcane yellow leaf group
XVI

Papaya bunchy top group
XVII-A

American (TX+NE) potato purple top wilt group

XVIII-A

Japanese chestnut witches’-broom group
XIX-A

Buckthorn witches’ broom group

XX-A

Pine shoot proliferation group

XXI-A

Nigerian coconut lethal decline (LDN) group

XXII-A

Buckland Valley grapevine yellows group
XXI-A

Sorghum bunchy shoot group

XXIV-A

Weeping tea tree witches’- broom group

XXV-A

Mauritius sugar cane yellows D3T1 group
XXVI-A

Mauritius sugar cane yellows D3T2 group
XXVII-A

Havana derbid phytoplasma group
16SrXXVIII

Cassia witches’ broom group

16SrXXIX

Salt cedar witches’ broom group
16SrXXX

Soybean stunt phytoplasma group
16SrXXXI

Malaysian periwinkle virescence phytoplasma

group
16SrXXXII
Allocasuarina phytoplasma group
16SrXXXI11

Ca. Phytoplasma prunorum
Ca. Phytoplasma pyri
Ca. Phytoplasma spartii

Ca. Phytoplasma oryzae
Ca. Phytoplasma cirsii

Ca. Phytoplasma solani

Ca. Phytoplasma australiense
Ca. Phytoplasma convolvuli
Ca. Phytoplasma japonicum
Ca. Phytoplasma fragariae
Potatoes disease

Ca. Phytoplasma hispanicum
Ca. Phytoplasma cynodontis
Ca. Phytoplasma brasiliense
Ca. Phytoplasma graminis
Ca. Phytoplasma caricae

Ca. Phytoplasma americanum
Ca. Phytoplasma castaneae
Ca. Phytoplasma rhamni

Ca. Phytoplasma pini

Ca. Phytoplasma palmicola

Buckland valley grapevine yellows phytoplasma

Sorghum bunchy shoot phytoplasma

Weeping tea witches’-broom phytoplasma
Sugar cane phytoplasma D3T1

Sugar cane phytoplasma D3T2
Havana derbid phytoplasma

Ca. Phytoplasma omanense
Ca. Phytoplasma tamaricis

Ca. Phytoplasma malaysianum’

Ca. Phytoplasma malaysianum’

Ca. Phytoplasma allocasuarinae’
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