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Abstract
In Cuba, commercial citrus fields were developed since the beginning of the 20" century using vegetative material introduced main
from the United States without sanitary certification. This origin in conjunction with the non-certified status of these propagation
materials caused the dissemination of virus-like pathogens. With the diversification of agriculture in the country since 1959 and the
development of fruit growing where citrus play an important role, it was necessary to improve and implement work strategies to
increase the area dedicated to this crop. In 1967, when the Agricultural Technical Team was formed and the citrus development plan

was projected, Commander-in-Chief Fidel Castro decided to establish a citrus collection in an experimental area known as “La Parcela”.

Due to the impactof viral diseases on citrus,in 1968, it was instructed that the station would start the study of these diseases and the
development of techniques for its diagnosis, and the Virology Station of the Citrus Fruits was founded. The activity of the Station was
enhanced when itwas verified that some cultivars introduced as well as plants detected in adultfields were carring virus-like diseases.

Later, other lines of research were incorporated, covering the sanitary part of the crop in pre and post harvest. This meant that the

center changed its name to the National Citrus Health Station and in 1986 was included as part of the structure of the Research

Institute on Tropical Fruit.
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Resumen

En Cubalos sintomas del cogollo arrepollado (BTS) constituyen una enfermedad de importancia en el cultivo del papayo. Caracterizar
los patdgenos causantes de la enfermedad ysus vias de transmision constituye objetivos prioritarios para aumentar los rendim ientos
en el cultivo. Se establecieron campos estacionarios del cultivar de papayo Maradol Roja durante dos periodos, donde se
caracterizaron los patégenos asociados a BTS por métodos moleculares yla incidencia de vectores que incluyd la determinacion de
parametros en su fluctuacion poblacional. Ademas, se realizaron ensayos de transmisién con el ve ctor potencial en condiciones
semicontroladas. El complejo BTS se caracterizd por cinco tipologias de sintomas y se detectd la concomitancia de fitoplasmas
(grupos 16Srl y 16Srll) y una rickettsia en las tipologias Il, lll yla V con una proporcién de 34/44 y 22/28 en el primer y segundo
periodos evaluados, respectivamente. Empoasca papayae fue predominante sobre plantas de papayo con 84%, distribuida de forma
agregada y; su poblacion aumenté con la edad de la plantacion y durante los meses de octubre —diciembre. Las plantas de papayo
sanas expuestas a E. papayae mostraron un desarrollo de sintomas tipicos de BTS después de tres meses yla coexistencia de
fitoplasma yla rickettsia, lo cual demostré la habilidad del vector para transmitir simultdneamente ambo s patégenos. Estos nuevos
aspectos tienen gran impacto para el programa actual de manejo integrado de plagas en el cultivo, porque permitiran su mejora.
Palabras clave: sintomas de cogollo arrepollado, patégenos, Empoasca papayae

Abstract

In Cuba, the Bunchy Top Symptoms (BTS) constitute an importantdisease in the papaya crops. To characterize the pathogens causing
of the disease and their transmission mode establish priority objectives for increase the crop yields. Stationary fields of p apaya cultivar
Maradol Roja were establishment during two periods, where were characterized the pathogens associated to BTS by molecular tools
and the incidence of vectors that included the determination of parameter in their population fluctuation. Transmission trial s were
carried out with potential vector in semi-controlled conditions. The BTS complexwas characterised by five typologies of symptoms and
was detected the concomitance of phytoplasmas (16Srland 16Srll groups) and rickettsia in the typologies I, lll and V with a proportion
of 34/44 and 22/28 in the first and second evaluated periods, respectively. Empoasca papayae was predominanton papaya plants with
84%, distributed aggregate form, and the population increase with crop old and during the October—-December months. Healthy papaya
plants exposed to E. papayae showed develop of BTS typical symptoms after of three months and the phytoplasma and rickettsia
coexistence, which demonstrate the vector ability to transmitboth pathogens simultaneously. These new aspects have high impact for
actual program of integral pests managementin the papaya crops, because will permit theirimprovement.
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Resumen

El protocolo para la certificacion de viroides del Sistema de Produccidon de Material de Propagacién Certificado de Citricos de Cuba
(SPMPCC), requiere hasta siete meses para obtener los resultados. En este estudio se probé un método para detectar e n menor
tiempo los viroides CEVd, HSVd y CDVd, mediante la inoculacién in vitro de varetas de cidro Etrog Arizona 861-S1 (Citrus medica L.)
acoplado areacciones de RT-PCR. Para el cultivo de los vastagos, se examinaron cuatro procedimientos de desinfeccion yel uso de
detergente (2 %) e hipoclorito de sodio (0,5 %) result6 el mas eficiente. Con el empleo de NC°-benciladenina (3 mg.I'1) selogré un mayor
numero de brotes (2,20 + 0,25 cm) yuna mayor productividad (2,15 + 0,17 cm) a los 21 dias. La combinacio n de bencilaminopurina
(0,5 mg.I"")y acido naftalenacético (0,5 mg.I"") resulto mas eficazpara la induccion de los brotes a las cuatro semanas. La infeccion de
las varetas se realizd mediante injertos de fragmentos de corteza (0,5 cm), a partir de dos fuentes de indculo: PM 26-X (HSVd y
CBCWd) y C5 (CEVd, HSVd, CDVd, CBCVd y CBLVd). Se comparé el desarrollo vegetativo de los brotes obtenidos en las varetas
inoculadas con un grupo control (no infectado). A los 21 dias post-inoculacién, se detecté por RT-PCR la presencia de HSVd (4/10) en
las varetas inoculadas con PM 26-X, y CEVd (7/10), HSVd (5/10) y CDVd (8/10) en las varetas inoculadas con C5. Se detect6 una
disminucidn significativa en la proliferacion de brotes en los explantes infectados con viroides, respecto al testigo.
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Abstract

The minimal time require for viroids certification by the diagnosis protocols ofthe System of Production of Certified Propag ation Material
of Citrus of Cuba (SPCPMC) is up to seven months to obtain the results. In this study we tested a method to detect the viroids CEVd,
HSVd and CDVd in a shorter time by in vitro inoculation of Arizona 861-S1 Etrog citron (Citrus medica L.) budsticks, coupled to RT-
PCR reactions. For the cultivation of the Arizona 861-S1 Etrog citron budsticks, four disinfection procedures were tested, and the
combination of2 % detergentand 0.5 % sodium hypochlorite was the mostefficient. The use of (3 mg.I"") N%-benzyladenine resulted in
a higher number of shoots (2.20 + 0.25 cm) and a higher productivity (2.15 + 0.17 cm) at 21 days. The combination of 0.5 mg.l a
benzylaminopurine and 0.5 mg.I'1 naphthaleneacetic acid was most effective for the induction of shoots at four weeks. The infection of
the budsticks was done by micrografting of 0.5 cm bark pieces, using as inoculum sources: PM 26-X (HSVd and CBCVd) and C5
(CEVd, HSVd, CDVd, CBCVd and CBLVd). The developmentof the infected cuttings was compared with a control group (not infected ).
After 21 days of inoculation, HSVd (4/10) was detected by RT-PCR in the budsticks inoculated with PM 26-Xand CEVd (7/10), HS\Vd
(5/10) and CDVd (8/10) in the budsticks inoculated with C5. Asignificant decrease in shoots proliferation was detected in the viroid-
infected explants, relative to the control.
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Resumen

Dentro de los factores que limitan la productividad de los arboles citricos, se encuentran las enfermedades sistémicas provocadas por
virus, viroides y agentes de etiologia desconocida, las cuales tienen un gran impacto en la produccioén y supervivencia de este cultivo.
En 1967 con el desarrollo de la citricultura cubana se iniciaron las inves tigaciones para detectar la presencia de enfermedades de tipo
viral en el pais. Los primeros trabajos establecieron y desarrollaron técnicas de diagnostico y se realizaron prospecciones p ara la
identificacion de plantas sintomaticas o portadoras de estos patdégenos. Alo largo de estos 50 afios el perfeccionamiento de las
herramientas de trabajo han permitido determinar que los patégenos de tipo viral o viroidal presentes actualmente citricultura cubana
son: Citrus tristeza virus (CTV), Citrus psorosis virus (CPsV), Citrus leaf blotch virus (CLBV), Citrus exocortis viroid (CEVd), Hop stunt
viroid (HSVd), Citrus bent leaf viroid (CBLVd), Citrus dwarfing viroid (CDVd) y Citrus bark cracking viroid (CBCVd). De las
enfermedades de etiologia desconocida se ha informado la presencia de blight, concavidad gomosa yun sindrome similar al crinky
leaf. En el trabajo se presentan los principales resultados obtenidos en las investigaciones realizadas con cada una de estas
enfermedades yel programa de manejo de las mismas basado en el empleo del Sistema de Produccién de Material de Propagacion
Certificado de Citricos (SPMPCC) vigente desde 1980.
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Abstracts

Among the factors that limit the productivity of citrus trees are systemic diseases caused by viruses, viroids and agents of unknown
etiology, which have a great impact on the production and survival of this crop. In 1967 with the development of Cuban citric ulture
began investigations to detect the presence of viral diseases in the country. The first works established and developed diagnostic
tech s and surveys were made for the identification of symptomatic plants or carriers of these pathogens. During these 50 years
thedd vements of the working tools have allowed to determine that the viral or viroidal pathogens currently present in Cuban
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