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Insetos Praga
 COMPLEXO DE PRAGAS DE UMA CULTURA DEPENDE:
- Ambiente
- Variedade

- Conjunto de praticas adotadas
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Manejo Integrado de Pragas

Controle Quimico

Controle cultural, mecanico, biolégico, comportamental, etc

Adubacéo equilibrada e tratos culturais adequados

Mudas sadias e implantacao correta do cultivo

Plantio de cultivar resistente

Fonte: Adaptado Gallo et al., 2002
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Viroses de plantas transmitidas por Insetos vetores

Taxa vetor

Grupo vetor

Particulas RNA | Particulas de RNA Particulas RNA
Icosaédrico “rod-shaped” envelopados
26 153 13 5

Grupo de Virus

197 28

Hemiptera Pulgdes
Mosca branca - 13 115 - 128 18
Cigarrinhas 8 - 15 3 26 4
Cigarras 10 4 - 4 18 3
Outros - 8 5 - 13 2
Thysanoptera  Tripes 2 - - 14 16 2
Coleoptera Besouros 50 1 - - 51 7
Acari Acaros 1 9 - - 10 1
Nematoda Nematoides 45 3 - - 48 7
Mycota Fungos 8 16 - - 24 3
I\ge;:trl‘:lsc e 84 60 19 3 166 24
Total 233 268 167 30 697
% 33 39 24 4

Adaptado: Hogenhout et al., 2008
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Tipos de transmissao por Insetos vetores

o Nao persistente Semi-persistente | Persistente Persistente
Caracteristica . . . . . .
(estilete) (intestino) circulativo propagativo

Periodo Aquisicao Segundos, : . .
, quisie ~/ g Minutos, horas Horas, dias Horas, dias
Periodo Inoculacao minutos
Periodo Latente N3o tem N3o tem Horas, dias Dias, semanas
Tempo de retencao Minutos (perde Horas (perde Dias, Durante toda
no vetor apods muda) apods muda) semanas vida
Presenca na - o : :
.g Nao Nao Sim Sim

hemolinfa
Multiplicacao no . . o :

plicac Nao Nao Nao Sim
vetor
Transmissao N o o

: Nao Nao Nao Frequentemente

transovariana

Cigarrinha x Meleira

Adaptado: Hogenhout et al., 2008
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Inseto vetor
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Modos de transmissao por Insetos vetores

Modos de Transmissao

Taxa vetor Grupo vetor persl\i|sét2nte Semi-persistente | Persistente | Persistente Total %
(estilete) (intestino) circulativo propagativo

Hemiptera Pulgdes 161 19 12 5 197 49,4
Mosca branca 5 9 115 - 129 32,3
Cigarrinhas - 4 13 10 27 6,7
Cigarras - - - 18 18 4,5
Outros 2 9 1 - 12 3,0

Thysanoptera  Tripes 2 - - 14 16 4,0
Total 170 41 141 47 399
% 42,6 10,3 35,3 11,8

Adaptado: Hogenhout et al., 2008
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Virus da meleira do mamoeiro

 Complexo Viral (Sa Antunes et al., 2016)
 PMeV (virus Totiviridae) — dsRNA genoma
e PMeV2 (virus Umbravirus) — ssSRNA genoma

Perez-Brito et al. 2012

" Foto: Renan Queiroz
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Cigarrinha verde
(Hemiptera: Solanasca bordia)

Vivem proximo as nervuras

Adulto de coloracao verde

Ninfas verdes

Ciclo ovo-adulto (21 dias) — Fémea (60 ovos)
Ninfas com habito de locomover lateralmente
Folhas com margens amareladas
Encurvamento das pontas das folhas

Relacao com o virus da meleira
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Cigarrinha verde
(Hemiptera: Solanasca bordia)

Fotos: Renan Queiroz

Instituto Capixaba de Pesquisa, ‘
Assisténcia Técnica e Extensao Rural



Flutuacao Populacional

« Coleta e avaliacao de cigarrinhas

Fotos: Renan Queiroz
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Flutuacao Populacional

Coleta e avaliacao de cigarrinhas

Fotos: Renan Queiroz
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Resultados

« Diversidade de cigarrinhas no mamoeiro
Familia Subfamilia Género N°de individuos  Frequeéncia (%)
Cicadellidae =~ Typhlocybinae  Solanasca 964 80,67
Empoasca 59 4,94
Deltocephalinae 45 3.77
Deltocephalus 2 0,17
Osbornellus 1 0,08
Cicadellinae 4 0,33
Hortensia 3 0,25
Plesiommata 1 0,08
Proconiini 2 0,17
Gvponinae 1 0,08
Agallinae 3 0,25
Agallia 1 0,08
Issidae 3 0,25
Outros 106 8,87
Total 1193 100
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Resultados

« Diversidade de cigarrinhas no mamoeiro




Resultados
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Cigarrinhas

Resultados
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Criacao massal de cigarrinha




Criacao massal de cigarrinha

Fotos: Renan Queiroz
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Aquisicao do virus da meleira

PMeV PMeV 2
M C C+ 1 2 3 45 6 M C C+ 1 2 3 4 5 6

- - - ev S G
—

M = marcador; C- = controle negativo, C+ = controle positivo
1 = estagio completo; 2 = 24h alimentacao; 3 = 48h alimentacao
4 = 72h alimentacéo; 5 = 144h alimentacéo; 6 = 168h alimentacéao
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Aquisicao do virus

M = marcador;

C- = controle negativo,
C+ = controle positivo
24h alimentacao
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Transmissao PMeV no México

Plant Disease * 2019 = 103:2015-2023 * hitps://doi.orgM10.1094/PDI5-06-18-1101-RE

Empoasca papayae (Hemiptera: Cicadellidae)-Mediated Transmission of Papaya

Meleira Virus-Mexican Variant in Mexico

Isabel Garcia-Cimara,' Rail Tapia-Tussell,’ Anuar Magafia-Alvarez,' Alberto Cortés Velizguez,' Rodolfo Martin-Mex,!

Oscar Moreno-Valenzuela,” and Daisy Pérez-Brito''

! Laboratorio GeMBio, Centro de Investigacidn Cientifica de Yucatin A.C., Mérida, Yucatin 97203, México
* Unidad de Energia Renovable, Centro de Investigacion Cientifica de Yucatin AC, Sierra Papacal, CP 97302, Mérida, Yucatin,

MéExico

* Unidad de Bioguimica y Biologia Molecular de Plantas, Centro de Investigacidn Cientifica de Yuoecatdn A C., Mérida, Yucatin

97205, México

Abstract

Papaya meleira virus (PMeV) causes sticky disease in Carica papava in
Brazil and Mexico. Despite its economic importance and the need for ef-
fective phytosanitary control, it remains unknown whether any insect is
the vector of this virus. The aim of this work was to identify potential in-
sect vectors of the PMeV-Mexican variant (PMeV-Mx) and determine
whether these potential vectors are capable of transmitting the virus.
Adult insects were collected in papaya fields in the south-southeast re-
gion of Mexico and were identified morphologically and molecularly.
Their abundance and frequency were determined, and guantitative re-
verse transcription polymerase chain reaction was performed o establish
if they camed PMeV-Mx. The Cicadellidae family (Hemiptera) was the
most diverse and abundant, and Empoasca papayae was the most abun-
dant species and had the highest virus titers. PMeV-Mx transmission

assays were conducted under controlled conditions using £ papavae
on C. papava “Maradol'. E. papavae was a camer of PMeV-Mx at 6 h
after exposure, and its viral titer increased with time, peaking at 2.125
pe/il of PMeV-Mx RNA from 20 ngdpl of cDNA, 5 days after exposure
(dae). From 14 days after plants were exposed to insects, PMeV-Mx was
detected and quantified in 100% of the evaluated papava plants, whose
virml RNA titer increased from 0,06 (21 dac) w0 266 pgipl of PMeV-
Mx ENA (60 dae) from 20 ngfpl of cDNA. Three months later, these
plants developed sticky disease symploms, demonstrating that E.
papayae is capable of transmitting PMeV-Mx to C. papayva “Maradol "

Keywords: viruses, papaya meleirn virus, Empoasca papaya, insect

vector, RT-gPCR
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Transmissao PMeV no México

Cage B

Cage A CageC

Garcia-Camara et al., 2019




Quantificacao de RNA de PMeV (pc/uL)

Transmissao PMeV no México
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Adaptado Garcia-Camara et al., 2019




Quantificacdo de RNA de PMeV (pc/pL)
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Quantificacao de RNA de PMeV (nc/uL)
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Adaptado Garcia-Camara et al., 2019

Insttuto Capixaba de Pesquisa A
Assist icae Extensao Rural




Consideracoes Finais

A maior densidade populacional da cigarrinha do maméo (Solanasca
bordia) ocorre nos meses de fevereiro e marcgo (regiao norte ES).

A especie S. bordia foi capaz de adquirir o virus (PMeV) apo6s 24h de
alimentacao.

Existe uma correlacao entre a densidade da cigarrinha do mamoeiro
e plantas com sintomas da meleira.

A espéecie Empoasca papayae e vetor do virus da meleira do
mamoeiro no México.

Necessidade de pesquisas visando o manejo de cigarrinha verde do
mamoeiro.
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