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PARTIAL CHARACTERIZATION OF A PHYTOPLASMA
ASSOCIATED WITH ALFALFA WITCHES’ BROOM IN BUSHEHR
PROVINCE
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Table 1 .A list of phytoplasmas with group designation and GenBank accession number of phytoplasmas used in

phylogenetic analysis.

Acronym Phytoplasma strain designation RFLP Group Accession number

A. laidlawii Acholeplasma laidlawii D13260

BAIfWB Bushehr Alfalfa witches’-broom 16SrII JN860711
Ca. P. asteris Candidatus Phytoplasma asteris 16Sr11 M30790
Ca. P. aurantifolia ~ Candidatus Phytoplasma aurantifolia 16SrIl Ul15442

CaP Cactus phytoplasma 16SrII AF200718
FBP Faba bean phyllody 16SrIl X83432

FAIfWB Fars Alfalfa witches’-broom 16SrIl DQ233655
TIAIfWB Italian alfalfa witches’-broom 16SrII Y16390

OAIfWB Oman Alfalfa witches’-broom 16SrII AF438413
PYC Papaya yellow crinkle 16SrII Y 10097

SP Sunhemp witches’ broom 16SrIl AF037595

YAIfWB Yazd Alfalfa witches’-broom 16SrII DQ233656
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Fig. 1. Thin stand,little leaf, yellowing, witches’ broom and stunting in an alfalfa field inBondaroozdue to
witches’ broom disease (A) and an alfalfa plant showing crown witches’ broom(B).
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Table 2. Alfalfa witches’ broom phytoplasma isolates in Bushehr province, location of collection and disease

symptoms

Alfalfa witches’ broom

. Location of isolate
phytoplasma isolate

Disease symptoms

1 Bondarooz
2 Sarkoreh
3 Sarkoreh
4 Poshtpar
5 Tange-eram

Severe and compact crown witches’ broom and severe

stunting

Pale yellow and spindly shoots from the crown , short

spindly shoots from axillary buds along the stem,
flower virescence, phyllody and proliferation

short spindly shoots from axillary buds along the
stem, flower virescence, phyllody and proliferation

Short spindly shoots from axillary buds along the
stem, flower virescence, phyllody and proliferation

crown witches broom and severe stunting
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Fig. 2. Disease symptoms in periwinkle plants inoculated with Bushehr alfalfa witches’ broom agent. A, flower
phyllody; B, flower virescence; C, little leaf, internode shortening and yellowing.
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Fig. 3. Restriction fragment length polymorphism ( RFLP) profiles of P1/P7 primed PCR products withAlul,
Cfol, Haelll, Hpall and Rsal enzymes separated through a 2% agarose gel.A, periwinkle plants inoculated with
Bondarooz, Sarkorehl, Sarkoreh2, Poshtpar and Tange- eram isolates (Lanes 1-5, respectively ) ; B,periwinkle

plants inoculated with Bondarooz(Bushehr Province), Juyom 2, Juyom 1, Mobarakabad(Fars province) and
Abarkooh (Yazd Province) isolates (Lanes 1-5, respectively); M, DNA ladder
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Fig. 8. Phylogenetic tree constructed from the alignment of full length 16S rRNA gene nucleotide sequences of
11phytoplasmas and Acholeplasma laidlawii as outgroup using LaserGenesoftware. See table 1 for abbreviations

and accession numbers.
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