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Phytoplasma associated diseases are long time wioold wide as inducing severely
economic damages on a variety of cultivated andl wilants. These uncultured
parasites are bacteria lacking the cell wall anthwianskingdom habitats such as
phloem of infected plants and hemolymph of inseettors. Their genomes are
among the smallest of self replicating living orgams due to the drastic genome
reduction achieved trough a degenerative evolutibhe increasing threat of
phytoplasma diseases worldwide comes both from gingediseases in Africa, Latin
America and the Caribbeamainly in sugarcane, corn, coconuts, papaya, and
vegetablesand fromdevastating epidemics in the rest of the worldgiapevines,
citrus, forest trees, oil-seed crops, alfalfa, stand pome fruits. In both cases disease
have the potential to spread to other crop spebresighout the world and/or impact
of global trade There are concerns that climate changes resuftiolp global
warming may facilitate the spread of these phy®pk diseases to new areas and to
additional crops, particularly if the vectors be@more widespread and able to
survive during warmer winter®hytoplasmas usually do not kill in short time ot
plant from which they are strongly metabolic depand however unusually cold
conditions kill infected plants, while under trogicconditions asymptomatic plant
presence is frequent with severe epidemiologicahsequences. Moreover
phytoplasma-infected plants result more susceptibte infection by other pathogens
such asVenturia inequalis Spiroplasma kunkeliiAcholeplasma palmaeand very
often diverse viruse€onsidering the high phytoplasma ability to adapt aolonize
new ecological niches, financial losses for workkbreomies can be foreseen if
measures are not taken towards an efficient managfeoh these diseases.
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Phytoplasmas are bacterial plant pathogens thatecdevastating yield losses in
diverse low- and high-value crops worldwide (Hogaumtet al, Mol. Plant Pathol.,
2008). They are obligate symbionts of plants arsg&éh vectors (leafhoppers) and, in
most cases, need both hosts for dispersal in naWee have examined several
molecular biological findings involved in both th@ant-phytoplasma and insect-
phytoplasma interactions. (i) The complete genomseguence of a phytoplasma
suggested that the genome encodes very few maetahoictions, implying that
phytoplasmas are highly dependent on metabolic comgls from their host cells
(Oshimaet al, Nature Genet., 2004). (ii) An approximately 394legion, including
glycolytic genes, was tandemly duplicated in theagee of a severely pathogenic
phytoplasma (Oshimat al, Mol. Plant Pathol., 2007). The presence of the t
glycolytic gene clusters suggested that a higheswmption of the carbon source
affects the growth rate of the phytoplasma andesunsore severe symptoms directly
or indirectly. (iii) Positive selection of Amp, ahptoplasma surface membrane



protein, was recognized (Kakizawa al, J. Bacteriol., 2006). This positive selection
may reflect an interaction between the phytoplaamé the host cytoplasm. (iv) An
affinity column assay showed that Amp formed a clexpvith insect microfilament
proteins, which was correlated with the phytoplagraasmitting capability of
leafhoppers, suggesting that the interaction batwsap and insect microfilament
complexes plays a major role in determining thexdmaissibility of phytoplasmas
(Suzuki et al, PNAS, 2006). The phytoplasma genome encodes nramgbrane
proteins whose functions are unknown; further agialgf these will provide valuable
insights into phytoplasma-plant-vector interactions
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Phytoplasmas cause significant diseases in mamy plzecies worldwide and new
disease reports are being reported regularly. Hewebecause these wall-less
bacteria can not be culturéd vitro, molecular methods, and in particular PCR, have
become the methods of choice for detection andhdisig in plants and insect vectors.
Most phytoplasma diagnostics and taxonomy has besed upon the 16S rRNA
gene which is highly conserved throughout phytapkasyroups, is present in two
copies and is easy to amplify using universal praneBecause the titres of
phytoplasmas are often low in infected plants, state PCR approach is frequently
required, which may involve generics primers orugrcspecific primers for the
second round of amplification. However, such anreagh requires more than one
PCR step, increasing the chances of contaminagbmden samples. An alternative to
the use of group specific primers is to digest 1#6& PCR products with specific
restriction endonucleases. The pattern of cut DNAviewed using agarose or
acrylamide gel electrophoresis and can provide sendormative analysis of the
phytoplasma present, although it can prove diffitaldistinguish between some of
the taxonomic groups using this approach. Morentbgeuniversal primers for genes
other than the 16S rRNA gene have been developet,as the 23S rRNA gene, the
rp (ribosomal protein) operon and teecAgene. These methods have provided better
resolution between the taxonomic groups, and frdre tdditional sequence
information, primers and probes have been develofpedmore sensitive and
guantitative detection methods, such as real-tiG& Rssays and also the terminal
restriction fragment length polymorphism (T-RFLEBEHnique. The development of
these methods along with the advantages and distadyes of using these different
approaches will be discussed.
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The principal means of transmission of phytoplasimatsveen plants is by phloem-
feeding insects, although there are many phytogadior which the vectors have yet
to be identified. In addition, they can be transaditexperimentally by plant parasitic
dodder plants and by grafting infected plant matesnto healthy plants. Recently
there have been reports in which phytoplasma DNa\ldeeen detected in the seed and
embryos of plants such as coconuts, alfalfa, tonwtseed rape and lime, along with
unconfirmed reports of phytoplasmas in progeny tslérom this seed. Such a mode
of transmission had previously been regarded ag&alpnlbecause there is no direct
connection between the phloem sieve elements otknd the developing embryo
or seed, but there have been reports of phytopksimacompanion cells and
parenchyma cells. The possibility of seed transimisbas wide ranging implications
for quarantine services worldwide, since seed tsroatinely tested for the presence
of phytoplasmas. In this study, we have used ndR@Hd to detect phytoplasma DNA
in peduncles, spikelets, male and female flowens, & out of 52 embryos of West
African Tall coconut palms infected with Cape SuPW/ilt Disease in Ghana and
also to detecCandidatusPhytoplasma asteris DNA in kernels from infectegize
plants in Peru. In germination studies, fruits frorfected coconut palms had higher
germination rates than those from healthy palmgatohg that infected fruits retain
the ability to germinate. However, no phytoplasmvesre detected in seedlings
derived through embrym-vitro culture and we have as yet been unable to find any
conclusive evidence that these pathogens are trdedno cause disease in progeny
palms.

STATUS OF DISEASES ASSOCIATED WITH PHYTOPLASMAS IN
COLOMBIA AND OTHER LATIN AMERICA AND CARIBBEAN
COUNTRIES

(Situacién de las enfermedades fitopldsmicas emr@inb y América Latina y el
Caribe)
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In the area from Mexico to Argentina including t6aribbean, knowledge of plant
diseases caused by phytoplasmas is weak. Theisargeh in biodiversity and
ecosystems and is the origin of potato, tomatopa@nd cassava. Diseases associated
with phytoplasmas have been reported for importaops such as maize, potato,
sugar cane, tomato, coffee, pepper, beans, alfaiapnut palms andolanum
guitoense(lulo); on trees such aSliricida sepium Fraxinus sp., Melia azedarach
andCordia alliodoraand ornamental plants. Insect vectors have nat losatified in
the majority of cases. Phytoplasmas are suspectbd the cause of diseases on oll
palms, cassava and lupin. Despite an increase bhtisphed reports and evidence of
losses, most scientists, extension workers and ei@memain unfamiliar with
phytoplasma diseases. Common symptoms such as imga@nd yellows are often
attributed to physiological or nutritional problemsignored. A low familiarity with
symptoms and weak diagnostic capacity (or acce#$ o many countries hampers
detection and effective control. Molecular techmigjuare expensive and materials
difficult to obtain, though free diagnoses may bailable from outside the region
(e.g. Global Plant Clinic!). Effective treatmentpgeds on cultural management and
use of clean planting material and coordinatingpoeses at a regional or national
scale is difficult in countries where farmers areakly connected to national plant
protection organisations. Greater awareness ofoplagma diseases is needed,
beginning with wider knowledge of symptoms and leackip by better access to



diagnostic support. The losses demand better auateeti responses to safeguard food
production within countries and guarantee exportjaédlity produce to demanding
and competitive international markets.
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Phytoplasmas are insect-transmitted, uncultivabtddsial plant pathogens that cause
diseases in several hundreds of economically iraporplants. They represent a
monophyletic group within the class Mollicutes aggically show a small genome
with a low GC content and the lack of a firm celllvThe small genome sizes of the
phytoplasmas reflect their highly reduced genoriaser 500 strains were described,
but only four complete genome sequences were hdaiso far.

The analysis of these genomes can just providestaifnpression of the functional
capacity of these phytopathogenic bacteria.

Three general topics were pointed out for phytaplgenomics.

() Most Mollicutes, including strains d@andidatusPhytoplasma asteris aZh. P.
australiense, examined so far have circular chromes, as it is the case for almost
all walled bacteria. However, this general rulésisot common for all phytoplasmas
as it was shown fo€a. P. mali. First hints for the origin and mode eplication of
these linear chromosomes will be provided.

(I Group specific potential mobile units (PMUsEtain the opposite direction
responsible for enlarging these reduced genomi®ipast at least and influenced the
occurrence of genomic re-arrangements. The detatrmmof these PMUs, which are
still present in several fragments, appears toiffiewdt, because reduction also takes
part here. Despite these problems, amount and rtooit¢hese PMUs per genome can
be estimated by analysing the paralog groups.

(Il Genome reduction also heavily influences tmetabolic capabilities of the
organisms, specially the generation of ATP. Glyswsyis the supposed pathway for
energy generation in phytoplasmas. The analystte€a. P. mali strain highlights
again the problem of lacking genes from the cenpalt of the glycolysis.
Comparative analysis of phytoplasma genomes andgém®me ofAcholeplasma
laidlawii genomes strikes out the influence of genome remludb this central
pathway.
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In last five years, extensive survey in Oman haeddgd more than 25 host plants
infected with phytoplasma. These hosts include veili economically important



species. observed disease symptoms included wilshesm, stunting, phyllody and
virescence. Molecular techniques were adopted dentifying the phytoplasma
diseases. Symptoms typical to phytoplasma in li@grgs aurantifolig showing
witches' broom (LWB) were first reported in Omanridg the 1970's. The LWB
phytoplasma was classified as belonging to sunhgmypody phytoplasma and have
been named CandidatusPhytoplasma aurantifolia” according to the seqesnof
the 16S rRNA gene and 16S-23S intergenic spaceone@ased on RFLP and
sequences analyses of 16S rDNA, Phytoplasmas innQgnauped in Faba Bean
Phyllody ribosomal group (16Srll), designated sologr 11-D, Clover proliferation
ribosomal group (16SrVI), pigeon pea witches’-brooilmosomal group (16SriX),
‘Candidatus Phytoplasma aurantifolia’ andCandidatus Phytoplasma omanense’.
Occurrence of all these groups have been reportad Eeveral host plants. The
inclusion of non-crop plants, as well as nativecggewith cultivated crop as a result
of changes in the sampling the strategy have iserdhe genetic diversity of
phytoplasma types in Oman during the last fivesrsiednfortunately control and
management strategies of phytoplasma diseases an®@amper due to the shortage
and lack of information about vectors.
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Radish Raphanus sativiiswhich belongs to the family Brassicaceae is irtgdr
vegetable crops grown in the northern parts of Qriiaaditionally, the Radish leaves
are an important part of the daily diet of Omanogle and others in the Arabian
Peninsula. In December 2007, radish plants werendobaving phyllody and
virescence reminiscent of phytoplasma symptoms. pBzsmof radish plants were
collected from Nizwa and Manah in the interior megiocated 175 km and 140 km
south of the capital Muscat respectively. Total leiecacid extracted from three
symptomatic radish plants were used as templatemplify 16S ribosomal gene of
phytoplasma by polymerase chain reaction (PCR)gusmversal primers (P1/P7) as
direct and R16F2n/ R16R2 as nested. The PCR angtidns from all infected plants
yielded a product of 1.8 kb by P1/P7 primers ar&dkb. fragment by nested PCR. No
amplicons were evident when DNA extracted from tigalplants was used as
template. Restriction fragment length polymorphi@RiLP) profiles of direct PCR
products of radish phyllody phytoplasma and otheitgplasma strains belonging to
different groups used as positive control wiRed, Alul, Trudl, T-HB8I and Hpall
yielded patterns totally different to other phytagrha which have been recorded in
Oman. More than 1640 bp sequence was obtained dmeat PCR amplified rDNA
for two samples. Sequence homology results on BLABVealed that Radish
phyllody phytoplasma shares >99% similarity witmoca virescence phytoplasma,
Potato witches' broom of Alaska and clover proéifeam phytoplasma. The BLAST
result of 16S rRNA gene sequences confirms thaidRgohyllody phytoplasma are
members of Clover proliferation ribosomal group$#8l). This is the first report of
16SrVI group phytoplasma from Oman and its presamcadish.



PHYTOPLASMAS INFECTING GRAPEVINE IN CHILE: POTENTIA L
INSECTS VECTORS AND RESERVOIR PLANTS
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Phytoplasmas found in Chilean grapevines showinfows symptoms were
identified as belonging to the ribosomal subgrol®Srl-B and 16SrI-C Candidatus
Phytoplasma asteris’), 16SrVII-AQa. P. fraxini’) and 16SrXII-A (stolbur or “bois
noir”). The presence of these pathogens in thetpldepends from both propagation
of infected plants and spreading by different ihsgecies which feed on grapevine
and also on the weeds growing near and/or in vimsysSeveraAuchenorrhyncha
species were therefore captured, identified angde® verify phytoplasma presence;
many of them belong to the subfamiBelthocephalinaeand Agalliinae (family
Cicadellidag and to the familie€ixiidae and Delphacidae all known as potential
phytoplasma vectors. Several individual insectsevparsitives to the phytoplasmas, in
particular 16SrXII-A was detected in insects belaggo the specieAmplicephalus
curtulusLinnavuori & De Long andBergalliavaldiviana(Berg.). Different species of
weeds were also collected in the vineyards, andr\I68 phytoplasmas were
identified inConvolvulusarvensisL., PolygonumaviculareL., andGalegaofficinalis

L. In several cases the grapevine samples, weeatisnaacts collected in the same
vineyard were positives to the same phytoplasmaaysto verify the phytoplasma
transmission ability of the insects carrying phy&gmas are in progress.

COTTON VIRESCENCE IN MALI
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Mali and Burkina Faso are the main cotton produaerSub-Saharan Africa where
cotton is the main export commodity. A disease @ased with phytoplasmas, cotton
virescence, has been reported in Burkina Faso, &had Ivory Coast. The main

symptoms are virescence, yellowing and reddeninthefeaves and general stunting
of the plant. During the early 2000, farmers in tBeuth-Western Mali noticed

important damages to cotton production due to atjwat cotton virescence disease.
The aim of this research was to detect and chaiaetéhe cotton disease agent in



Mali, identify alternative host plants, and undarst the epidemiology of the disease
in the Region.

Field surveys were carried out on July-October 20036 in the cotton-growing
areas of Kolondjéba and Yanfolila (Bougouni regiddptton plants with symptoms
were collected and sent to the laboratory for mdbrcanalyses. Weeds were also
surveyed for phytoplasma symptoms and samplé&lida spp. were analyzed for the
presence of phytoplasmas. Potential leafhopperoxecivere sweep-collected in
different fields in the same areas and stored umdeanol for PCR analyses and
species identification. RFLP showed that all angig from symptomatic cotton and
S. cordifoliaplants shared the same profile, identical to dgfdhe faba bean phyllody
(16Sr-1IC) reference isolate. 170 leafhopper speasnbelonged to about 12 species
in the subfamily Deltocephalinae (Cicadellidae).yt®plasma-specific amplicons
were obtained from 5 leafhoppers, but their RFL&files did not match the one from
cotton. Spatial distribution of infected plants dimle of symptom appearance suggest
that primary infections, due to incoming leafhogeare more important than
secondary spread, from cotton to cotton.

EFFECTS OF BIOTIC AND ABIOTIC ELICITORS OF PLANT
RESISTANCE ON CHRYSANTHEMUM YELLOW S (“CANDIDATUS
PHYTOPLASMA ASTERIS”) INFECTION.
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Arbuscular mycorrhizal fungi (AM) are naturally geant in the roots of most fruit
trees. They establish a mutualistic associatiorh whie plant, which results in an
improved resistance to abiotic and biotic stres$bég presence of non-pathogenic
rhyzosphere bacteria may also induce a systemistaase (ISR) in plants. Efficient
ISR has been described towards several pathogedsiding fungi, viruses and
bacteria. Few natural or synthetic compounds, wialobvious deleterious effect on
the pathogen, may also induce the activation ofplaat defence machinery against
several pathogens. ISR may be a useful tool toampht IPM strategies for the
control of phytoplasma diseases.

The aim of this work was to assess the activitpiofic and abiotic elicitors of plant
resistance on phytoplasma infection. The mycoaihfizngi Glomus mosseaandG.
intraradices the rhizobacteria Pseudomonas putida S1PF1, Pseudomonas
aureofaciens30-84 andStreptomycesp. SB20, and benzo (1,2,3) thiadiazole-7-
carbothioic acid S-methyl ester (BTH) have beeretesas inducers of resistance
against chrysanthemum yellows phytoplasma (CY)ctida. P. putidaalone or in
combinations with any of the tw@lomusspecies or treatment with 2.4 mM BTH
induced a delay of symptom development and pralesigme plants from CY
infection. Combined inoculum &. putidawith G. mossea@creased the number of
root tips and total root length of infected planBhytoplasma presence did not
interfere with rhyzobacteria and mycorrhizal cokation of infected roots.
Phytoplasma concentration in elicited and non4glitplants was compared.



MOLECULAR DIFFERENTIATION OF PHYTOPLASMAS AFFECTING
CORN IN COLOMBIA AND SERBIA
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Corn is affected by phytoplasma diseases in sonits ofiltivation areas where losses
of production can be higher than 50%, however erfajority of the cultivations in
Americas it is also infected b$piroplasma kunkeliiMoreover it was recently
demonstrated that also in corn diverse phytoplastaasbe associated with similar
disease symptoms such as stunting, reddening wédeaarly and abnormal ripening,
precocious death, poor and shriveled grains inéderthat are in some cases also
malformed. While in Americas the leafhopd2albulus maydiss the vector of both
maize bushy stunt phytoplasma, and corn stunt glasma, in the reddening
outbreaks reported in Europe the vector role ofd{x) was proposed. Phytoplasmas
infecting corn in Americas belong to 16SrI-B ribosl subgroup (aster yellows or
‘Candidatus Phytoplasma asteris’), while in Europe they belaieg ribosomal
subgroup 16SrXII-A (“stolbur”). Strains from both hytoplasmas collected
respectively in Colombia, Valle del Cauca and imb& South Banat were further
characterized by RFLP analysis and/or sequencimg28, tuf, aminoacid kinase plus
ribosomal recycling factor, pseudo helicase, ang aotording with the strain. While
the stolbur strains collected in Serbia did notslpelymorphism when compared to
stolbur reference strain, the aster yellows strdios corn collected in Colombia
show polymorphisms when compared with 16Srl-B ag@lows phytoplasmas in
some of the genes studied. Multiple gene straiferdihtiation will enable to carry out
study towards the best disease management.

EPIDEMIC OCCURRENCE OF WITCHE'S BROOM DISEASE OF IP E-
ROSA (Tabebuia pentaphylla) IN THE CITY OF RIO DE JANEIRO, BRAZIL.

Joao Pedro Pimentel, Jadier de Oliveira Cunha-duhielena Guglielmi—Montano
Departamento de Entomologia e Fitopatologia/Unidade Federal Rural do Rio de
Janeiro, Seropédica, Brazil.

Tabebuia pentaphyllés a economically important species, being esfig@aopted

as ornamental tree in landscaping of urban areaswlidely used as ornamental and
shade tree in different localities of Rio de Jameirln 1982, a disease was first
observed on this species, with the following symmohypertrophy of buds and of
terminal branches; branch fasciation, usually @ased with witches’ broom and leaf
chlorosis; development of galls in some cases; tamally, death of the branches. The
disease induces malformation of the aerial partheftrees, reducing, dramatically,
the landscaping value of the species. Epidemiokbgveidences suggested that it was
an infectious disease and the symptomatology ebetitidy diseased trees suggested
that a phytoplasma was associated with the syndrofie association of a
phytoplasma and witches’ broom disease of ipé-wesmdemonstrated in 2007, when
tissue samples from hypertrophic buds tested pesitior the presence of
phytoplasma, through nested PCR. The occurrentteeafisease is seen troughout the



city of Rio de Janeiro, in the quarters of Maracéhéna Norte), Barra da Tijuca,
Recreio dos Bandeirantes and Campo Grande (Zorna)Dddamengo and Botafogo
(Zona Sul), and Centro. In Zona Sul and Centro iof @ Janeiro, almost a hundred
percent of adult trees exhibit the disease symptdrhe taxonomic characterization
of the phytoplasma associated with witches’ broolsease of ipé-rosa is under
investigation.

DETECCION DEL FITOPLASMA ChWBIII EN SEMILLAS DE Momordica
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Momordica charantiaL. (Cucurbitacea), utilizada en la preparacionirfasiones
como medicamento tradicional, especie hermafrgditan flores unisexuales. Planta
hospedera natural del fitoplasma ChWBIII, que cdasanfermedad conocida como
“superbrotamiento del chuchuzeiro” en Brasil. Creme las cercas y sobre la
vegetacion de la zona costera y en otras ciudagleBrdsil. Plantas con sintomas de
presencia de fitoplasmas producen frutos pequedes,consistencia dura, con
semillas adheridas fuertemente al endospermo,casd cambién frutos de tamafio
reducido y consistencia mais suave. Las plantagreaticas presentan hojas
pequefas y amarillentas, crecimiento abundante rdeesh pequefos, entrenudos
cortos, flores pequefias y atrofiamiento. Las semiiltle los frutos de plantas
sintomaticas estan vazias por dentro sin la présesel embrion y de las otras
estructuras propias de este tipo de semillas. &£lotalidades de Seropédica y Rio de
Janeiro, del Estado de Rio de Janeiro, se colectanoestras de hojas e frutos tanto
de plantas sintomaticas como plantas sanas, paexmilear la presencia de
fitoplasmas. Los ADNs extraidos de las semillaseylas tejidos foliares fueron
analizados medianteestedPCR con los pares de primers P1/P7 and R16F2n/R16R
Las muestras de las semillas y de los tejidosrdi de las plantas sintomaticas
resultaron positivas amplificando bandas de 1.2ykbo amplificaron las muestras
sanas. Estos resultados demuestran la presenditoplasmas en semillas dd.
charantia naturalmente infectada con el fitoplasma ChWBIleqocasiona la
malformacion de estas y las cuales no germinan.

CURRENT SITUATION OF PHYTOPLASMA DISEASES IN BRAZIL .
Helena Guglielmi—Montano  Departamento de Entomologia e
Fitopatologia/Universidade Federal Rural do Riddeeiro, Seropédica, Brazil.

In Brazil, phytoplasma diseases have been desciibexssociation with 61 plant
species, distributed among 29 botanical famili@nrising wild and economically
important species. Major symptoms exhibited by radly diseased plants include
witches’ broom, phyllody, virescence, color altevas (chlorosis or reddening), and
plant stunting. Among the diseases induced by ghgsmas, the identities of the
associated phytoplasmas have not been determinethanfollowing species:

Tetragonia expans@Aizoaceae), Celosiasp. (Amaranthaceae§;omphocarpusp.



(Asclepiadaceae), Tabebuia pentaphylla(Bignoniaceae), Ageratum conizoides,
Ageratum fastigiatum, Bidens pilosa, Brachiariamikginea, Callistephus chinensis,
Chrysanthemum  parthenium, Solidago microglosssnd Tagetes minuta
(Compositae) lpomoea batatgConvolvulaceae)Cucumis sativugCucurbitaceae),
Diospyrus kaki (Ebenaceae), Rhododendron sp. (Ericaceae),Lisianthus sp.
(Gentianaceae), Cassia occidentalis, Centrosema brasilianum, GCesgma
pubescens, Crotalaria paulinea, Desmodium intortudesmodium leiocarpum,
Desmodium pabulare, Dimorphandra gardneriana, Gigci max, Phaseolus
atropurpureusand Phaseolus vulgarigLeguminosae)Sida cordifolia(Malvaceae),
Eucalyptus sp. (Myrtaceae), Cocos nucifera (Palmae), Solanum lycocarpum
(Solanaceae\altheria indica(Sterculiaceae)lriumfetta bartramia(Tiliaceae) and
Turnera ulmifolia(Turneraceae). Classification of phytoplasmas enlthsis of 16S
rRNA sequences have been achieved for 25 plantiespeW¥itis vinifera
(Ampelidaceae) Catharanthus roseugApocynaceae)Begoniasp. (Begoniaceae),
Carica papaya(Caricaceae)Erigeron bonariensisand Helychrisium bracteatum
(Compositae)Cucurbita moschatd_uffa cylindrica Momordica charantiaSechium
edule and Sicana odorifera (Cucurbitaceae),Brassica oleraceaevar. capitata
(Crucifera), Manhihot esculentaand Euphorbia pulcherrima(Euphorbiaceae)/ea
maysand Saccharumsp. (Gramineae)Crotalaria juncea(Leguminosae)Hibiscus
rosa-sinensis (Malvaceae), Bouganvillea spectabilis (Nyctaginaceae), Elaeis
guineensis (Palmae), Passiflora edulisf.  flavicarpa (Passifloraceae)Malus
domesticaand Fragaria sp. (Rosaceae).ycopersiconesculentumand Solanum
melongena(Solanaceae). Insect vectors involved in phy&pks transmission have
not been identified yet, except f@albulus maidis the vector of the phytoplasma
associated with maize bushy stunt disease.

DEVELOPMENT OF NESTED PCR USING GENERIC AND SPECIFIC
PRIMERS FOR THE DETECTION OF PHYTOPLASMAS IN VARIOU S
HOSTS IN GREECE

Pavlos A. Saini8, Chrysostomos |. Dovay Varvara I. Maliogka? and Nikolaos .
Katis®

®Plant Pathology laboratory, School of AgriculturéAristotle University of
Thessaloniki, 54124, Greece

P_aboratory of Microbiology and Infectious DiseasBshool of Veterinary Medicine,
Aristotle University of Thessaloniki, 54124, Greece

Nested PCR assays were developed for the gendsrctida of phytoplasmas using
degenerate primers that target the 16S rRNA gewle1&%-23S intergenic spacer
region. Their efficiency was evaluated using 12tpplasma-isolates from different
host species belonging to 7 phylogenetic groupSril@ster yellows group), 16Srll
(Peanut WB group), 16Srlll (X-disease group), 168EiMm yellows group), 16SrVII
(Ash yellows group), 16SrX (Apple proliferation gy and 16SrXIl (Stolbur group).
Additionally, 5 nested primers were designed amaluated for the specific detection
of Aster yellows (AY), Stolbur (STOL), Apple prodifation (AP) and European stone
fruit yellows (ESFY). For the identification of ptoplasmas in Greece, 299 samples
were collected during 2004-2005 from different crpfants showing symptoms
typical of phytoplasma infection. Furthermore, 48€ed samples (with or without
symptoms) were collected from affected crops. Sosotates were identified by



sequencing of PCR products or/and by RFLP anal&islbur was detected in
tomato, pepper, tobacco and grapevine sampleslaasia the arable weedrsium
arvense Xanthium strumariumConvolvulus arvensiand Solanum nigrumAY was
detected in 3,43% of the tested weeds. ESFY isngoitant plum pathogen, with an
incidence ranging from 10-50% in some orchardsgctviwvas detected in all collected
samples as well as in peach, apricot and almontiacis, though in a lower
frequency. Finally, AP was detected in Zagora @Pdrea), in 7,8% of the apple
samples showing little fruit symptoms.

Survey of ‘Candidatus Phytoplasma’ occurrence in the Canadian Clonal
Genebank and commercial plantings.

Liping Wand, Roberto Michelutfi

! Huazhong Agricultural University, Wuhan, Hubei, 64i?Agriculture and Agri-
Food Canada, Canadian Clonal Genebank, GPCRC, 268&ty Rd. 20, Harrow,
Ontario, NOR1GO, Canada. micheluttir@agr.gc.ca

In the 1970’s attention become focused on orch@emhdidatusPhytoplasma’ disease
by reports of peach X-disease. As a consequencéndke Eastern chokecherry,
Prunus virginiana was eradicated in Southwestern Ontario. In 2(Q@&ch and
nectarine material from commercial nursery and amdhstock , reported to have
visual symptoms of peach X-disease, was testethéopresence of thiandidatus
Phytoplasma’ by PCR and was found positive fas gathogen. In addition, several
Malus andPyrus accessions were tested by ELISA and nested PCEidopresence
of ‘CandidatusPhytoplasma mali’ andCandidatusPhytoplasma pyri’. Some pear
accessions resulted positive by these tests. Mialetests performed independently
on the same material gave the same results. Marmmangye trees Rlatanus
occidentalisL.) planted along roads and gardens showing witshe®om disease
symptoms were tested for the presenceGafndidatusPhytoplasma’ using PCR and
nested PCR and found to be infected. Weather donditin 2008 appear to be
favorable for disease transmission and/ or exprassnd present a good opportunity
to assess disease prevalence.

A HANDBOOK OF LEAFHOPPER AND PLANTHOPPER VECTORS OF
PLANT DISEASES (Un manual de saltahojas y saltaplaias vectores de
enfermedades de plantas)

Michael R. WILSON* & James TURNER

Department of Biodiversity & Systematic Biology, tiblsal Museum of Wales,
Cardiff, CF10 3NP, UK
Email: Michael.Wilson@museumwales.ac.uk

Leafhoppers and planthoppers (Hemiptera: Auchegnatiie) are among the most
abundant groups of insects, including over 200 wedwn vectors of phytoplasma,
virus andXylella, most found in the family Delphacidae. Around 2@,0ut of the
100, 000 putative leafhopper (Cicadellidae) spearesdescribed, and there may be
around 10,000 planthopper species (Fulgoroideahofigh, many more vectors are
expected to be identified because there are meseaskes characterized than there are
known disease vectors, few comprehensive identificakeys are available and



details of pest species are mostly widely scattareke specialist literature.

This Leverhulme Trust’'s project will provide a corapensive and accessible
introductory guide to the leafhopper and planthopeetors of phytoplasma, bacteria
and virus diseases through datasheets holding dugihty digital images of adult

insects (and nymphs where available), taxonomiwidigs of morphological features,

and text on the biology and pest status of eactispancluding details of taxonomy,

identification, similar species, biology, host pglndistribution, and diseases and
bibliography, supporting both professionals as waHl workers in developing

countries seeking accurate information on iderstfan.

The project will initially compile a database ofdwn plant diseases and their vectors
from the various sources available, bringing togettnowledge of both phytoplasma
and virus diseases with taxonomic and biologicaltase details, available to both
plant pathologists and entomologists. The apprdéakén of web-based and published
handbook will make dissemination easy, flexible amekpensive from information
on known vector species and introductory matenialijoled, to groups generally, as
well as, placing emphasis on those that contaihgpescies.

VARYING SYMPTOMS OF PHYTOPLASMA ESFY IN APRICOT AND
PEACH GROWN ON FIFTEEN DIFFERENT PRUNUSROOTSTOCKS

T. Nefas, V. MaSkova and B. Kr8ka

Mendel University of Agriculture and Forestry in Brno
Faculty of Horticulture in Lednice — Czech Republi¢
Contact:necast@zf.mendelu.cz

The visual symptoms displayed by 12 apricot treed & peach cultivar
(‘fJantze’) were monitored after the presence oft@ghlasma ESFY was established
using nested PCR methods. Fifteen different rockstogrown in pots, were then
infected by grafting on buds taken from these ¥8cited trees. These were: ‘MRS
2/5’ (P. cerasiferax P. spinosg ‘AP-1’ (P. cerasiferax P. persica, ‘Myrobalan 29C
(P. cerasiferd, ‘MY-KL-A’ ( P. cerasiferg, ‘Strazovicky myrobalan’R. cerasiferg,
‘Lesiberian’ P. persica, ‘GF-8-1' (P. cerasiferax P. munsoniang ‘GF 677 (P.
persicax P. amygdalus ‘GF 31’ (P. cerasifery, ‘GF 305 (P. persicg, ‘VVA-1' ( P.
tomentosax P. cerasiferd, ‘Shirofugen’ P. serrulatg, ‘St. Julien A.” . insititia),
‘Torinel® (P. domestica hexaploid’) a ‘M-LE-1’ . armeniaci Each combination
was replicated 15 times and then kept in technisalation. The symptoms
subsequently manifested in the shoots arising fiteeninfected buds, and also in the
shoots arising directly from the parent rootstoalere recorded. Symptoms were
often species specific and sometimes seen onlgeanific cultivars too. The primary
symptoms of ESFY — chlorotic leaf roll - were reded in 98% of combinations using
the peach cv. ‘Jantze’, compared to 58% for thécapcv. ‘Poljus Juznyj’ and 34%
for ‘Hargrand_2’. All combinations using the roatsk ‘GF-8-1' had symptoms of
leaf yellowing, all with ‘Torine?’ had symptoms of leaf roll and reddening of the
leaves, and all with ‘GF305’ had early leaf cagtmtoms were also observed after
using buds taken from trees known to be ESFY p@sibut showing no obvious
visual symptoms. In the case of infected buds tdkem the cv. ‘Poyer’, 55% of
annual shoots showed no visual symptoms and in 8@¥ptoms of leaf roll were



seen. Chlorotic leaf roll and leaf yellowing werngrsficantly more common than
early leaf cast or cases with no obvious symptdatsr{t infection).

Characterization of Jamaica phytoplasmas based on R.P analyses of the 16S
rRNA region.

Wayne A. Myrié, Leisa Dougld®, Basil O. Beeff, Wayne McLaugliff, Michel
Dollet®, Carlos Orope#d and Maria Mercedes Rdta

@ Coconut Industry Board, 18 Waterloo Road, KingstbnJamaica W. 1.4 Dept of
Basic Medical Sciences, Molecular Biology Bldg, 4. Sohn’s Close, (Mona)
Kingston 7, Jamaica W. 1¥)Centre de coopération internationale en recherche
agronomique pour le développement, TA 80/A, Canipternational de Baillarguet,
34398 Montpellier Cedex 5, Fran¢&@.Centro de Investigacion Cientifica de Yucatan
(CICY), Mérida, México® Biotechnology and Plant Protection Programs Zanmran
University, P.O.Box 93, Tegucigalpa, Honduras

Despite their economic importance and unique biokdgfeatures, phytoplasmas
remain the most poorly characterized plant pathegkencharacterizing phytoplasmas
in Jamaica the conserved 16S rRNA region was prédredariations. Phytoplasma
samples collected from three locations, Bachelak, Hong Bay and Rowlandsfield,
were amplified in P1/P7 PCRs and in nested PCRsgugrimers LY16Sr-
23S/LY16Sf. The characteristic 16S r DNA fragmeoitsl.8 kb amplified in P1/P7
primed PCRs and of 1.7 kb amplified in nested P@mgd with primers LY16Sr-
23S/LY16Sf were digested in single reactions witkelve restriction enzymes. Four
enzymes Hdadll, Hinfl, Tru 9 and Taq 1) in the Restriction Fragment Length
Polymorphism (RFLP) analysis gave differences wilie digested samples. The
enzyme Hae Il distinguishes two ‘pathotypes’ from the Longay and
Rowlandsfield Hinfl distinguishes three ‘pathotypes’from Long Bayeaf which is
similar to a ‘pathotype’ from Rowlandsfield@ru 9 distinguishes three ‘pathotypes’
from Bachelors HallTag 1 enzyme distinguishes two ‘pathotypes’ from Baaise
Hall. One RFLP pattern obtained from Long Bay mikir to a pattern obtained from
Rowlandsfield; suggesting that the ‘pathotypes’diytpplasma are similar. Our
results are significant; as this is the first tithat variations were detected in 16S
rRNA region of the Jamaican LY phytoplasma. The@ations between ‘pathotypes’
and geographical locations could be significant émidemiological studies and
management strategies of LY disease control.

NEW PHYTOPLASMA HOSTS IN CUBA (Nuevos hospedantes de fitoplasmas en
Cuba)

Yaima Arochd* Karel Acost3, Berta Pifiol, Roberto Aimeid} lleana Mirandj
John Luca’

National Centre for Animal and Plant Health, CENS#gvana, Cuba®University
Centre V.l.Lenin, Las Tunas, CubaNational Institute of Sugarcane Research,
INICA, Havana, Cuba'Rothamsted Research, United Kingdom.

Phytoplasmas have become a serious threat forudtgrie in Latin America and the
Caribbean since they have been found in fruit tfreesamentals, horticultural crops,
and weeds. In Cuba, there is an actual policy amtphorticultural crops to increase



the urban and peri-urban agriculture. Phytoplasihage been associated with
diseases in sugarcane, papaya and coconut. Hovegker,crops like tobacco, carrot,
reddish, beetroot, cassava and cabbage have bédntiag typical phytoplasma
symptoms, and have been collected from westerrratemd eastern regions.
Samples were evaluated through nested PCR withoplagma primers P1/P7,
R16mF2/R1 and fU5/rU3. RFLP with a variety of region enzymes were conducted
for characterization of isolates. Representativplemmns of each plant species were
purified, cloned (pGEMT-Easy Vector, Promega) aeduenced. Sequences were
blasted to Genbank, and phylogeny was establiskad) MEGA version 3.1. Two
main groups of phytoplasmas, 16S@a. Phytoplasma asteris, and 16SrGa.
Phytoplasma aurantifolia, have been identified ctiifgy these crops in Cuba, which
indicates that both 16Srl and 16Srll alternate betwnearby crops. Further studies
will be required to identify potential vectors andderstand the epidemiology of such
diseases.

NAPIER GRASS STUNT AND SMUT IN EAST AFRICA (Enanismo y Carbén

de la hierba elefante en Africa del Este)

Yaima Aroch&?, K. Acost&, M. Wilsor?, J. Hansof) J. Proud, T. Zerfy*, G. Abebé,

M. Schoof, M. Mula&, Timothy Beafi, H. Cool$, B. Fraaij& M. Wilkinsor®, P.
Jone§, J. Luca8

National Centre for Animal and Plant Health, CENS#gvana, Cuba‘University
Centre V.l.Lenin, Las Tunas, Cub#ational Museum of Wales, United Kingdom:
International Livestock Research Institute, ILREthiopia, Kenyan Agricultural
Research Institut8KARI, Kenya,°Rothamsted Research, United Kingdom.

Napier grassRennisetum purpureumthe most important forage crop in East Africa,
has been affecting by devastating diseases. Napmass Stunt (NGS) is a
phytoplasma disease affecting livelihoods of mamyntries including Ethiopia,
Kenya and Uganda, along with Napier grass smut (NH8used by a fungus
Ustilago kamerunensisPhytoplasmas of groups 16Srlll (X-disease) an&rX6
(CandidatusPhytoplasma cynodontis) have been associated w@s M Kenya,
Ethiopia and Uganda. A serious phytosanitary probleas emerged since those
varieties that have been spread among farmerssestar® to NHS are susceptible to
NGS. The present paper present results on the nlateddentification and
characterization of the NGS phytoplasma, and nesigims on NHS. Polymerase
chain reaction (PCR)-based assays, using phytoplasmversal primers, in
combination with restriction fragment length polymloism and sequencing analysis
of the 16S ribosomal RNA gene were used to anaN@GS-affected samples,
including leafhopper specimens identified as pagénectors, and other plant species
as alternative hosts. PCR and sequencing assagsd loasthep-tubuline and ITS
regions were used for the molecular identificatiand characterization ob.
kamerunensisSequences from both NGS phytoplasma Bndkamerunensisvere
compared by BLAST and phylogenetic relationshipsaldshed. Results point
directions towards the development of diagnostiolstdfor both NGS and NHS
diseases, including resistance screening, andntpeovement of their management
and control.

ALFALFA ( Medicago sativa) AS A NEW PHYTOPLASMA HOST IN SAUDI
ARABIA (Alfalfa (Medicago sativhacomo un nuevo hospedante de fitoplasmas en
Arabia Saudita).

Khalid Alhudail? , Yaima Arocha: *John Lucas




King Faisal University, Alhassa, Saudi Arabia; iatl Centre for Animal and Plant
Health, CENSA, Havana, Cub¥®othamsted Research, UK

Phytoplasmas have become a serious threat foruétgrie in Saudi Arabia since their
detection in date palm and other plant speciesalfalfis one of the most important
forage crop widely used in over the world. Alfalfdants exhibiting typical
phytoplasma symptoms, including witches’ broom,f lg@llowing, little leaf,
phyllody and virescence were collected from diffeérareas of Alhassa. Other plant
species were also surveyed from the alfalfa fietos] leafhoppers were trapped by
netting.

Plant and insect samples were subjected to DNAaetktn and evaluated through
nested PCR with phytoplasma primers P1/P7 and @B/RFLP with a variety of
restriction enzymes were conducted for partial abti@rization of isolates.
Representative amplicons were purified, cloned (@GEasy Vector, Promega) and
sequenced. Sequences were blasted to Genbankhgodeny was established using
MEGA version 3.1. The present work discuss abowt ithentification of the
phytoplasma associated with alfalfa disease, imcudalternative reservoirs and
potential vectors, and their epidemiological imations for the development of
further management strategies.

Phytoplasma diseases in Argentina. Current situatio (FITOPLASMAS EN
ARGENTINA . SITUACION ACTUAL )

Luis Conci Instituto de Fitopatologia y Fisiologia VegetdFRIVE). Instituto

Nacional de Tecnologia Agropecuaria (INTA). Camif® cuadras Km. 5 1/2
(X5020ICA). Codrdoba. Argentina. Correo-e:lconci@correo.inta.gov.ar /

I[rconci@yahoo.com.ar

En Argentina existen dos situaciones marcadas eudorespecta a infecciones por
fitoplasmas. En algunos casos la enfermedad se daadera recurrente y sistematica
en cultivos, nativas y malezas produciendo dafiespmarian ser cuantificables, en
cambio en otros la aparicion es aleatoria, en pefaplares, o que solo permite el
estudio del patégeno. Se esta trabajando en ehdbtigo y caracterizacion de
fitoplasmas y aspectos epidemiologicos de estasrapfiades. Se utilizan técnicas de
Microscopia Electrénica, PCR utilizando cebadongisarsales y especificos, RFLP
sobre los productos de amplificacion, y secuengimde genes 16Sr, y de proteinas
ribosomales. Se ha logrado identificar fitoplasrdak grupo 16Sr |Aster yellowy
subgrupo B; 16SrllIX-diseaseyubgrupos B y J, 16Sr VIA6h yellows subgrupo B

y del nuevo subgrupo C y también del grupo 16Sr XMexican periwinclg
subgrupo C, sumando nuevos grupos y subgrugms Se evalla incidencia y
prevalencia de la enfermedad llamadaisteza del ajbo en Allium sativumL., el
MBS en maizZea may4..), la “Escoba de bruja de la alfalfgMedicago sativd..),

el “Declinamiento del paraisdMelia azedarach..), se estan iniciando los estudios
en frutilla (Fragaria x ananassg en nativas como lagafia de perfoaésalpinia
gilliesii Wall. Ex Hook), romerillo eterothalamus alienuSpreg. Kuntze) y malezas
como rama negraCpniza bonariensis.) y artemisa Artemisaspp). La prevalencia
en general es elevada y la incidencia variablerséménfermedad, con alto indice de
mortalidad sobre el material afectado. Se estardestdo poblaciones de hemipteros
para determinar que especies estarian involucexdkstransmision.



OCURRENCIA Y DISTRIBUCION GEOGRAFICA DE FITOPLASMAS
ASOCIADOS CON ENFERMEDADES DE PAPA EN MEXICO

(Occurrence and geographical distribution of phigemas associated with potato
diseases in Mexico)

Maria Elena Santos-Cervantés Jesis Alicia Chavez-MedihaJosira Acosta-
Pardinf, Jests Méndez-Lozahyp Norma Elena Leyva-Lopéz

ICIIDIR-IPN-Sinaloa, Juan de Dios Batiz Paredes Z5@asave, Sinaloa, México CP
81101

’Programa Regional de Noroeste para el DoctoradBi@ecnologia, FCQB-UAS.
Cd. Universitaria, Apdo. Postal 1354, Culiacanafia, México

Email: neleyval@ipn.mx

El cultivo de la papa es uno de los mas importadéesléxico y en los Ultimos afios
ha sido afectado por enfermedades causadas pplaitpas, como la punta morada
(PPT) y brote de hilo (PHS) de la papa, ocasionaederos estragos en las regiones
productoras del pais. En estudios previos se fiErtn y caracterizaron fitoplasmas
asociados con las enfermedades PPT y PHS. El wabjete este trabajo de
investigacion fue determinar la ocurrencia y digtcion geografica de fitoplasmas en
las principales regiones productoras de papa del 894 muestras (tubérculos y
follaje) colectadas en las principales regionesp@pde México como Sinaloa (SIN),
Sonora (SON), Chihuahua (CHI), Guanajuato (GTO)altda (COAH), Jalisco
(JAL) y Baja California (BC) durante el periodo Z3R006 fueron analizadas por
PCR anidado con oligonucleétidos universales ptopldsmas (R16MF2/R16MR2 y
R16F2n/R16R2). Los productos de PCR fueron clonaskrsienciados y analizados
con los programas MegAlign y pDRAW32. Se encontrgrapo del amarillamiento
del aster (16Sr-1) distribuido en todas las regsopeductoras, mientras que el grupo
de la escoba de bruja del cacahuate (16Sr-Il) sengmd solamente en GTO, el grupo
de la enfermedad X del durazno (16Sr-Ill) en GTCC®AH y el grupo de la
virescencia de la teresita Mexicana (16SrXIIl) seomtrd recientemente en Sinaloa.
Este es el primer reporte de fitoplasmas del grupSrXIll infectando papa en
México.

SITUACION ACTUAL SOBRE ENFERMEDADES FITOPLASMICAS E N
HORTALIZAS EN MEXICO

(Current situation of phytoplasma diseases in \agetcrops in Mexico)

Maria Elena Santos-Cervantés Jests Alicia Chavez-MedihaJesis Méndez-
Lozand y Norma Elena Leyva-L6péz

'CIIDIR-IPN-Sinaloa, Juan de Dios Batiz Paredes Z5@asave, Sinaloa, México CP
81101

’Programa Regional de Noroeste para el DoctoradBi@ecnologia, FCQB-UAS.

Cd. Universitaria, Apdo. Postal 1354, CuliacanaRia, México

Email: neleyval@ipn.mx

La horticultura representa una de las actividadgdgcalas mas importantes en

México, tanto como alimento como por la cantidachdo de obra requerida y las

divisas generadas por su exportacion. se consileraino de los factores limitantes
para la produccion de hortalizas en México son dafermedades causadas por
fitoplasmas, con un mayor impacto en el cultivgpdpa. La punta morada de la papa
y Bactericera cockerellhan causado severos problemas a la producciombe gn



las zonas productoras del centro y noreste del paasentandose pérdidas de hasta el
100% en algunos lotes. En los ultimos 6 afios nuegtipo de investigacion ha
realizado un escrutinio nacional sobre enfermedeglasionadas con fitoplasmas en
cultivos horticolas con énfasis en aspectos epulégicos (vectores y hospederos).
Mediante estudios de PCR anidado, PCR mudltipleaigonucledtidos especificos,
PCR en tiempo real, andlisis RFLP-PCR y secuemriase ha confirmado la
presencia de fitoplasmas en los cultivos de chdea, tomatillo y tomate. También se
han identificado como malezas hospederas a Rhyrchesnima, Ludwigia
octovalvis Cissus SycloidesParthenium hysterophorug Polygonum hydrapiper
Los fitoplasmas encontrados ampliamente distrilgiido cultivos horticolas de
nuestro pais pertenecen a los 16Srl, 16Srll, 165 AI6SrXIll. Durante varios afios se
habia asociado altas poblacionesBlecockerellia enfermedades fitoplasmicas del
cultivo de papa; pero fue hasta recientemente gastro grupo de trabajo confirmé a
Bactericera cockerellcomo transmisor de estos fitoplasmas.

EL AMARILLAMIENTO LETAL DEL COCOTERO EN CUBA.
(Coconut lethal yellowing in Cuba)

Raixa Llauger-Riverdh Cyrelys Collazo-Cordefp Sandrine Fabre Lilliam Oterd,
Caridad Gonzélez-Hernandezumey Peréz-Artilés Roxana Rodriguéz Maruchi
Alonsd!, Maritza Luis-Pantofa, Jorge R Cuetoy Michel Dollef.

YInstituto de Investigaciones en Fruticultura TrapicAve 7ma #3005 La Habana.
Cuba. PZ 13 Email:despacho@iift.cu

?Instituto de Ecologia y Sistematica. Carretera Warkm 31/2. La Habana. Cuba.
3CIRAD-PERENNIAL CROPS DEPARTMENT. RESEARCH UNIT 29-
ETIOLOGY WILTS- CAMPUS INTERNATIONAL DE BAILLARGUET
34938 MONTPELLIER CEDEX 5 FRANCE.

Dentro de las enfermedades que afectan al culterocatotero se encuentra el
amarillamiento letal del cocotero. En este tralsggropuso evaluar la diversidad de
los aislados de fitoplasmas encontrados a paitiestadio de la region no-ribosomal
del genoma. La comparacioén de las secuencias dedlaslos cubanos respecto a las
de otros fitoplamas procedentes de jamaica evidemca alta homologia, Por otra
parte se selecciond la localidad de Playa Duab@amacoa, foco activo de la
enfermedad para realizar los andlisis de la enfdacheSe realizo la deteccion de los
fitoplasmas presentes en plantas con sintomaséstde la PCR con los iniciadores
P1/P7 y LYF1/LYR1, se inventariaron los posibleseictos vectores, se registro la
vegetacion acomparfante, asi como los ecotipos a#ero presentes. A partir de la
amplificacion del segmento 16S rRNA y de la regimribosomal se obtuvieron
fragmentos de 1.8kb y de 1.0kb, respectivamente.c@ectaron los insectos:
Omolicna sp. (Hemiptera: Fulgoridae)Cedusa sp (Hemiptera: Fulgoridae),
Nymphocixia caribbedennah (Hemiptera: Cixidae€daccharosydnsp (Hemiptera:
Fulgoridae). De la vegetacion caracteristica dedaa se colectaron las especies:
Stachytarpheta jamaicensis, Cleome ginandria, Bmifosbergii y Jatropha
gossypifolia entre otras. Los ecotipos mas representativodasococos criollos, los
indios verdes, dorados, amarillos y rojos, de laalas los criollos fueron los mas
afectados.



Estado actual del conocimiento de los cicadélidosiémiptera:Cicadellidae) de
interés econdmico para CubaMarta M. Hidalgo-Gato y Rosanna Rodriguez-Leon
Instituto de Ecologia y Sistematica, Ministerio @g&ncia Tecnologia y Medio
Ambiente (CITMA). e-mail: hidalgogato@ecologia.cu

En Cuba existe un estimado de 401 especies de teeaspauquenorrincos,
distribuidas en 14 familias y 75 géneros. Entseftanilias mejor representadas, se
encuentra Cicadellidae, con 56 géneros y 164 expegie representan 40,8 % del
total. Esta constituye ademas, una de las de mmymortancia, porque algunos de
sus integrantes constituyen vectores de enfermedadderentes plantas y cultivos.
El objetivo de este trabajo es recopilar informaciébre las especies de cicadélidos
de interés econdmico en Cuba. Los resultados qegmmen proceden de proyectos
de investigacion, revision de la coleccion entorgimié del Instituto de Ecologia y
Sistematica y de la literatura. Dentro de la fam@icadellidae, 33 especies habitan
en plantas econdmicas de Cuba y 16 son registramias transmisores reales 6
potenciales de enfermedades a las plantas, eemliésrpaises América y las Antillas.
Las especies que viven en plantas econdmicas de, @akienecen a las subfamilias
Typhlocybinae (14 spp.), Deltocephalinae (9 sppig¢adellinae (6 spp.), Agallinae (3
spp.) y Xerophloeinae (1 sp.); mientras que |g®e@&ss que constituyen vectores
potenciales de enfermedades para Cuba, pertendassabfamilias Deltocephalinae
(7 spp.), Agallinae (4 spp.), Cicadellinae (3 spp.)Typhlocybinae (2 spp). En el
ecosistema cafiero, se listaron 12 especies dectidagl de importancia econdmica,
mientras que en los ecosistemas naturales: 3 espetila Sierra de los Organos, 13
en la Sierra del Rosario, 6 en Topes de Collardt2€n el Archipiélago de Sabana
Camaguey y 1 en la Altiplanicie Sagua-Baracoa.

SITUACION ACTUAL DE HEMIPTERA: FULGOROMORPHA EN CUB A.
ESPECIES DE IMPORTANCIA EN LA TRANSMISION DE
ENFERMEDADES A LAS PLANTAS.

ROSANNA RODRIGUEZ-LEON MERINO Y MARTA M. HIDALGO-GATO

GONZALEZ. INSTITUTO DE ECOLOGIA Y SISTEMATICA (IES) . CARR.
DE VARONA, KM 3.5, BOYEROS, C. HABANA , CUBA.

Los Fulgoromorpha (planthoppers) estan represestaaotodas las regiones del
mundo pero se les encuentra principalmente enrli@cbs, sus integrantes son
responsables de muchos de los estragos mas imjesri@am los grandes cultivos de
cereales en el mundo: arroz, maiz, trigo, sorgocl@mles son ocasionados durante la
puesta, la alimentacién, o por la transmision @ereintes fitopatdgenos. En Cuba, 23
especies de 7 familias estan presentes en désreabitats, tanto en agroecosistemas
como en ecosistemas naturales. Es objetivo de temt@jo brindar informacion
actualizada sobre las especies de Hemiptera Fulgopha presentes en
agroecosistemas y ecosistemas naturales de Cubagémasis en la situacion
taxonodmica y distribucién geogréfica de las espettansmisoras de enfermedades en
cultivos de interés econdmico. Entre estas espealgesnportancia se destacan los
delfacidos:Saccharosydne saccharivoea la cafia de azuc&eregrinus maidign el
maiz yTagosodes orizicolan el arroz y los cixidodlyndus crudugy Nymphocixia
caribbaeaen cocoteros. La informacion compilada procedeedealtados cientificos
obtenidos por las autoras en Proyectos de Inveshigaealizados en areas naturales y
en agroecosistemas de Cuba, de la revision delec&@dn Entomoldgica del IES y
de la literatura especializada. Los resultados esfos pueden servir de base para la



investigacion y el control sobre estos insecta@syenfermedades que transmiten en el
pais.

TRANSMISION DE TRES GRUPOS DE FITOPLASMAS POR Bactericera
cockerelli A° PLANTAS DE CHILE, PAPA Y TOMATE EN SINALOA,
MEXICO

(Transmission of Three Phytoplasmas Groups byBactericera cockerelli to
Pepper, Potato and Tomato Plants in Sinaloa, Mexi¢o

Cristino Baruch Garcia-Negroe, Jesus Alicia Chéd¥erina, Maria Elena Santos-
Cervantes, Jesus Méndez-Lozano y Norma Elena Liegpaz.

CIIDIR-IPN, Unidad Sinaloa, Juan de Dios Batiz Flaie 250, Guasave, Sinaloa,
México CP 81101.
E-mail; neleyval@ipn.mx

Los cultivos horticolas son de suma importanci&eloa, México para el consumo
local, industrial y de exportacion. Sin embargo,psoduccion ha sido limitada por
insectos plaga y enfermedades causando severadgseedondmicas. Recientemente
se han observado sintomas asociados con enfernsefilaqddsmicas en cultivos de
chile, papa y tomat@actericera cockerellse ha asociado con éstas enfermedades en
Norte América y México; sin embargo, no se ha reggr como vector de
fitoplasmas. Mediante trampas amarillas se confilEngresencia dB. cockerellien
estos cultivos durante los ciclos 2004 al 2006 ieal&a. Estudios sobre la dinAmica
poblacional revelaron que durante el ciclo 2005626Dnumero de insectos fue 30
veces mayor que durante el ciclo 2004-2005. IndivgddeB. cockerellifueron
alimentados en plantas sanas hasta obtener unaiactlre de fitoplasmas. Para los
bioensayos de transmisién se utiliz6 como inécuta planta de chile infectada.
Insectos infectados fueron alimentados en planéasiss de chile, papa y tomate
confinadas en jaulas individuales con malla amtadj por triplicado y usando como
control negativo insectos sanos. La transmisiéfitdplasmas se determiné por PCR
anidado. Mediante PCR multiple con oligonucledtigspecificos, andlisis RFLP-
PCR y secuenciacion se confirmé que los fitoplastreasmitidos pertenecen a los
grupos 16Srl, 16Srll y 16SrXIll. Este es el primeporte de transmision de tres
grupos de fitoplasmas pBactericera cockerellen México.



