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Abstract

Diseased plants of annual ryegrass (Lolium multiflorum) exhibiting symptoms of
general yellowing and stunting of plants, and sterility of spikes were observed in
fields of the Vilnius region, Lithuania. A phytoplasma-characteristic fragment of
16S rDNA was amplified in nested polymerase chain reaction assay, confirming
phytoplasma infection in the symptomatic plants. RFLP analysis indicated that
ryegrass was infected with aster yellows group phytoplasma (16SrI), belonging to
subgroup I-L. The phytoplasma was named ryegrass yellows (RgY) phytoplasma.
This is a first report on AY group phytoplasma in ryegrass.
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Introduction

Ryegrasses are perennial and annual graminaceous plants belonging to the fam-
ily Poaceae. They are widespread in meadows and pastures and are also grown as
cultivated crops. Annual ryegrass has a short vegetative period and is a valuable
forage grass species for livestock.

There are few recent data about phytoplasmal diseases of small grains in Eu-
rope. Jomantien et al. (2002) reported a subgroup 16SrI-A phytoplasma in dis-
eased oat (Avena sativa L.). Urbanavi ien et al. (2004) reported a subgroup
16SrI-L phytoplasma in oat and a subgroup 16SrI-B phytoplasma in barley
(Hordeum vulgare L.) and Triticosecale plants.
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Because phytoplasmas are still unculturable in vitro, molecular methods such as
the polymerase chain reaction (PCR) and restriction fragment length polymor-
phism (RFLP) analysis have been used to detect and identify diverse phytoplasmas
associated with diseases of plants. According to the classification scheme based on
16S rDNA analysis, phytoplasmas are classified into 15 groups and more than 38
subgroups (Lee et al. 1998).

The main aim of the present study was to detect, identify, and classify
phytoplasma in symptomatic ryegrass in Lithuania.

Materials and methods

Leaves and flower spikes were collected from naturally infected, symptomatic
annual ryegrass (Lolium multiflorum Lam.) growing in a field of Vilnius region in
Lithuania. Template DNA was extracted from the tissues using Genomic DNA Pu-
rification Kit (MBI Fermentas, Vilnius, Lithuania) and was used in nested poly-
merase chain reactions (PCR) for amplification of phytoplasmal 16S rDNA. The
first reaction in nested PCR was primed by phytoplasma-universal primer pair
P1/P7 (Deng and Hiruki 1991). Products obtained in the first PCR were diluted
1:50 with sterile water and used in the second (nested) PCR primed by primer pair
R16F2n/R16R2 (F2n/R2) (Gundersen and Lee 1996). Both amplifications were
conducted under the same conditions as described by Lee et al. (1998). PCR prod-
ucts were analyzed by electrophoresis through 1% agarose gel, stained with
ethidium bromide, and DNA bands visualized using a UV transilluminator.

Product (1.2 kbp) of the nested PCR, primed by primer pair F2n/R2, were sub-
jected to enzymatic restriction fragment polymorphism (RFLP) analysis using re-
striction endonucleases AluI, HaeIII, HhaI, HinfI, HpaII, MseI, RsaI, TagI, KpnI and
Sau3AI (MBI Fermentas) and electrophoresis through 5% acrylamide gel. DNA
bands were stained with ethidium bromide and visualized using UV transillumina-
tor. Phytoplasmas were classified in groups and subgroups, through comparisons
of RFLP patterns previously published, in accordance with the classification
scheme of Lee et al. (1998).

Results

Diseased annual ryegrass exhibiting symptoms of general yellowing, stunting
and sterility of spikes was observed in Vilnius region (Phot. 1). Based on the symp-
toms, we designated the disease ryegrass yellows (RgY).

Phytoplasma was detected in the diseased ryegrass on the basis of amplification
of phytoplasmal 16S rDNA in nested PCR primed by phytoplasma universal
primer pairs. The collective RFLP patterns of the amplified RgY phytoplasma
rDNA were similar to patterns of rDNAs from phytoplasma strains classified in
subgroup 16SrI-B (Lee et al. 1998), except for the HinfI RFLP pattern (Phot. 2).
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The sum of the sizes of rDNA fragments
in the HinfI RFLP pattern exceeded the
expected size of 1.2 kbp. A similar HinfI
RFLP pattern was previously published
for rDNA of a phytoplasma classified in
subgroup 16SrI-L and found in primrose
and aster plants in Germany (Marcone et al. 2000). On the basis of our RFLP data,
the RgY phytoplasma was classified on group 16SrI, subgroup L.

Discussion

Prior to the current work and the related study (this paper and Urbanavi ien et
al. 2004), phytoplasmas belonging to 16SrI-L have been found in diseased plants of
hyacinth, rape, and gladiolus (Alminaite et al. 2001, Vali nas 2003) but not in
grasses. However, symptoms suggesting phytoplasma infection have been ob-
served in grasses. For example, in Canada and North America, aster yellows dis-
ease in monocotyledonous plants (barley and wheat) may cause severe losses
(Chiykowski 1963). At least six species of grasses have been reported to belong to
the host range of AY phytoplasma in the USA and Canada (Banttari 1966). In Fin-
land, aster yellows phytoplasma was readily transmitted by Macrosteles laevis Rib. to
and from poaceous plants (Murtomaa 1966). In Italy, Poa annua L. was identified as
a host of a subgroup 16SrXIV-A phytoplasma (Lee et al. 1997). In Lithuania, a
phytoplasma belonging to subgroup 16SrI-C was detected in common meadow-
-grass (Poa pratensis L.) (Vali nas 2003). Oat was the first example of a monocoty-
ledonous host plant infected by a phytoplasma belonging to subgroup 16SrI-L
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Phot. 1. Lolium multiflorum plant infected with
phytoplasma; healthy spike on the left (photo

by L. Urbanavi ien )

Phot. 2. RFLP patterns of 16S rDNA (F2n/R2
PCR product) from infected ryegrass. Lanes:

1, 12 – ØX174/HaeIII digest, size standard, 2 –
AluI, 3 – MselI, 4 – RsaI, 5 – KpnI, 6 – HpaII, 7 –

HhaI, 8 – HaeIII, 9 – HinfI, 10 – TaqI, 11 –
Sau3AI (photo by L. Urbanavi ien )



(Urbanavi ien et al. 2004). This is the first report on subgroup of 16SrI-L
phytoplasma in ryegrass.
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