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QUAL A EFICACIA DO CONTROLE QUIMICO DOS INSETOS
VETORES NO CONTROLE DE FITOVIROSES?

Como a maioria das doencas de virus de plantas € disseminada
por insetos, o controle ndo parece apresentar qualquer dificuldade;
existem atualmente muitos inseticidas gue matam a maioria dos
Insetos que transmitem virus, e o uso eficiente desses produtos
podera a priori impedir ou pelo menos reduzir enormemente a
disseminacao dos virus. Ao contrario dessa expectativa, no entanto,
a aplicacao de inseticidas nas culturas tem frequentemente falhado
na reducao da incidéncia das doencas de virus e algumas vezes
até contribuido para aumenta-la, mesmo que as inspecoes de campo
indiguem que o inseticida “controlou” o inseto vetor especifico.
Varias tentativas anteriores para o controle de doencas de virus por
pulverizacOes falharam, embora haja resultados atuais de sucesso
contra poucas doencas, muitas ainda sao incontrolaveis por esse
metodo (Broadbent, 1957).
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MANAGEMENT OF PLANT VIRAL
DISEASES THROUGH CHEMICAL
CONTROL OF INSECT VECTORS

Thomas M. Perring, Ned M. Gruenhagen,'

and Charles A. Farrar
Department of Entomology, University of California, Riverside, California 92521;

e-mail: thomas.perring@ucr.edu Annu. Rev. Entomol. 44:457-481, 1999
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(dfined as lower disease incidence in treated plots when compared with Tabl mu ned as no difference in disease incidence between treated and non-
[sefitrolling insect-vectored pathogens using insecticides treated™wlats g gfler incidence in treated plots) of controlling insect-vectored pathogens

using insecticides

Transmission Experiment
characteristics Vector Name of virus type References

Transmission Experiment

Per

es
Pex
Per
Sex
Per
Per
Pex
Per

Relacé&o virus- vetor Sucessos Falhas

Per
Per

Persistente 92/117 (79%) 14/46 (30%)

Per

Per N&o persistente 25/117 (21%) 32/46 (70%)

Per

Per

Per

Pex
Per 13
Per

Persistent Whitefly Tomato yellow leafcurl Field 47,135,203,226,235,277 o ey S e R R e RSz SESSIONS ;;Sl
Persistent Whitefly Tomato yellow leafcurl Laboratory 225 179,220
Persistent Whitefly Yellow mosaic Field 202,237 N011per31stent Aphid Pepper veinbanding Field 228

Persister* e g ST A ctor viallooie Fiald 22 125 1an 101 241 Ry 2 gicy AR i1 71 24 35 37

,65,91

ek “ The effectiveness of insecticides against vectors of plant

Semiper

== pathogens is variable, and the assessment by Broadbent (1957)

Nonpers

oL . ) . . ) ) ) ) ”
- Of the limitations of insecticides in these systems is still valid today.
onpers
Noniersistcm Aphid Potato virus M Field 65,271,272
i Aphid iTus i 5,71, 154, s 2 H

Nomitat Al Temvet Laboratory  23,70,77. 188, 189322 Perring et al., 1999
Nonpersistent Aphid Tulip breaking Field 71

Nonpersistent Leafhopper Rice tungro Field 19,86,153,155 .

263
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VIRUS TRANSMITIDOS POR AFIDEOS DE
MANEIRA NAO PERSISTENTE

Geralmente os afideos que nao colonizam a planta é que sao os principais
responsaveis pela transmissao de virus de maneira nao persistente

Controle quimico do vetor é ineficiente para virus de relacdo nao persistente
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CRINIVIRUS E BEGOMOVIRUS TRANSMITIDOS
POR BEMISIA TABACI DE MANEIRA
SEMI PERSISTENTE E
PERSISTENTE CIRCULATIVA
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CONTROLE QUIMICO DA MOSCA BRANCA E INCIDENCIA
DO TOMATO YELLOW VEIN STREAK BEGOMOVIRUS

Localidade: Sumarée, SP

Cultivar: Alambra

Plantio em campo: primeira semana de agosto de 2003
Controle da mosca branca: 3 pulverizagcbes semanais

Plantio % de plantas com sintomas do TYVSV
25/09/03 10/10/03 31/10/03
A 48,4 58,6 74,2

B 70,3 100,0 100,0
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Table 1 Transmission of ToSEV by B. tabaci bioty pe B to tomato
plants cv. Kada treated with the insecticides cyantraniliprole foliar
spray, cyantraniliprole root drench, spiromesifen, thiamethoxam,
and cartap, simulating the primary (P) and secondary (S) trans-
mission. Control (C) sprayed with water

Bioassay of insecticides on mortality of Bemisia tabaci biotype
B and transmission of Tomato severe rugose virus (ToSRV)
on tomatoes

Gouvéa et al., 2017
Cage No. infected plants/total plants - % Average (% infected)
infected

Experiment 1 Experiment 11

Cyantraniliprole foliar spray

P /25 k1 15/25 64 50 ab
5 6/25 24 225 8 16 b
C 19/25 76 23/25 92 84 a
Cyantraniliprole root drenching

Table 2 Cumulative mortality (%) of adults of B. tabaci biotype B confined to tomato plants weated with cyantraniliprole foliar spray,
cyantraniliprole root drench, spiromesifen, thiamethoxam, and water, afier different time intervals

Treatments Curmulative mortality (%) at different time intervals (h) Tukey* P 16/25 64 6/25 24 44 a
o ] i ] C 24/25 ) 13/25 52 74 a
Cyantraniliprole foliar 1.6 5.0 82 136 20.2 302 54.0 i i
(1.58)*+ (4.55) (6.07) (7.04) (797 (7.86) (12.58) Spiromesifen
Cyantraniliprole drench 22 7.2 11.0 174 22.8 310 50.4 n : . N :
(2.39) (3.01) (330) (6.74) (761) (9.39) (9.42) P 9/25 36 23/25 92 64 a
Thiamethoxam 280 7.80 11.80 188 21.8 280 37.6 5 18/25 72 13/25 52 62 a
(2.80) (7.80) (11.80) (18.80) (21.80) (28.00) (37.60) ) i )
/2 02
Spiromesifen 20 i6 6.0 7.0 T8 114 19.4 ¢ 17/25 68 20/25 80 T4a
(2.11) (2.63) (4.11) (4.03) (3.94) (5.17) (7.95) Thiamethcxam
Water 1.6 22 32 42 50 6.2 104 . .
1342 3 ) ) )
(2.07) (1.99) (2.35) (2.39) 2.71) (2.74) (4.70) P 23/25 92 18/25 72 82a
3312 /2 3
* Means followed by the same letters do not differ by Tukey’s test at 5% probability S 22/25 88 7/25 = 58a
*+ Standard deviations in parenthesis C 19/25 76 14/25 56 66 a
Cartap
P 13/25 52 13/25 52 52a
8 0/25 0 3/25 12 6hb
C 14/25 56 15/25 60 58a

* Means followed by the same letters for each insecticide do not

differ by Tukey’s test at 5% probability
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Temporal and spatial progress of the diseases caused by the
crinivirus tomato chlorosis virus and the begomovirus
tomato severe rugose virus in tomatoes in Brazil

Macedo et al., 2019
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Table 4 Rate of transmission of tomato chlorosis virus (ToCV) by Feala | LsP

Bemisia tabaci MEAMAI, for tomato plants cv. Kada sprayed with the
insecticides cartap, acetamiprid, cyantraniliprole (by soil),
flupyradifurone and pymetrozine, simulating the primary (F) and
secondary (S) transmissions.

Mo. infected plants/
total

Average

Transmission Rep. | Rep. Il infection (% )®
Control®

P 21/25 25/25 92 a

S 17/24 22/25 79 A
Cartap

P 21/25 23/25 BE a

S 15/25 21/25 72 A
Acetamiprid

P 19/24 24/25 B7 a

S 18/25 24/25 B4 A
Cyantraniliprole (soil)

P 14/20 17/23 72 a

S 18/25 19/25 748
Flupyradifurone

P 15/22 18/25 70 a

S 11/21 1525 56 A
Pymetrozine

P 16/25 22/24 B0 a

S 11/24 19/23 64 A

*fverage values followed by the same letter do not differ from each
other by the Tukey test with a significance level of 5%. Lower case and
upper case letters compare freatments with primary control and sec-
ondary control, respectively.

“Tomato plants sprayed with water were used as contral.
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RESPOSTAS DAS PLANTAS AOS VIRUS

Infectada (Hospedeira) Nao infectada
(Imune)

Resposta ao virus:
infeccao, replicacao, ‘ Suscetivel Resistente
invasao sistémica

A 4

Resposta da planta ‘ ol ' o
a doenga (virose) olerante ntolerante
(Sensivel)
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ANIMMUNE WILD SPECIES

experiments, under greenhouse conditions.

SCREENING OF PASSIFLORA SPECIES FOR REACTION
TO COWPEA APHID-BORNE MOSAIC VIRUS REVEALS

Maciel et al., 2005
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Table 1 - Reaction of Passiflora species to four Cowpea aphid-borne mosaic virus (CABMV) 1solates in two independent

Species/populations

No. of infected plants/No. of inoculated plants*

CABMV-PA CABMV-SP CABMV-RI CABMV-CE
P alata 6/10 7/10 10/10 6/9
P. amethystina 10/10 10/10 10/10 9/10
P. caerulea 10/10 10/10 10/10 10/10
P cincinatta 8/10 7/9 10/10 8/10
P. edulis t. flavicarpa - FB-100%* 5/5 5/5 4/5 4/5
P. edulis t. flavicarpa- FB-200%* 4/5 3/5 5/5 5/5
P. edulis t. flavicarpa - IAC-275%% 5/5 5/5 5/5 5/5
P. edulis f. flavicarpa - IAC-277%% 4/5 4/5 3/5 4/5
P. foetida 10/10 4/5%* 9/10 10/10
P. giberti 7/10 9/10 7/10 7/10
P. laurifolia 5/5%* 4/10 2/5%* 10/10
P. maliformes 8/10 9/9 8/9 8/8
P. morifolia 10/10 5/5%* 9/10 7/9
P. mucronata 6/10 3/10 3/10 4/10
P. nitida 9/9 9/9 8/10 9/10
P. quadrangularis g/10 4/5 8/10 3/9
P. serrato-digitata 7/10 7/10 8/10 4/10
P. setacea™* NT 1/5 0/5 3/5
P. suberosa 0/10 0/10 0/10 0/10

*Sum of two independent tests. ** Results from a single test. NT = not tested
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M 1 2 3 4 5 6 7 8 97

Imunidade de P. suberosa
ao CABMV

ISOLADOS NO PORTA-ENXERTO
1 e 2 =CABMV-SP
3 e 4 =CABMV-RJ

Maciel et al., 2005 5 = CABMV-CE
P. suberosa: 2n =12, 24, 36 6 = CABMV-PA
P. edulis f. flavicarpa: 2n = 18 7 = P. suberosa sadia

8 = Maracuja azedo sadio
9 = Maracuja azedo CABMV (+)
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RESPOSTAS DAS PLANTAS AOS VIRUS

Infectada (Hospedeira) Nao infectada
(Imune)

Resposta ao virus:
infeccao, replicacao, ‘ Suscetivel Resistente
Invasao sistémica

A 4

Resposta da planta ‘ ol ' o
a doenga (virose) olerante ntolerante
(Sensivel)
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Screening tomato genotypes for resistance and tolerance to

Tomato chlorosis virus

Mansilla-Cérdova et al.,

Table 1 Responses of tomato genotypes to infection with Tomato chiorosis virus {ToCV) based on sympiom expression and virus detection by RT-

2018

Laboratério de
Virclogia Vegetal
Esalg | USP

PCR
Infected plantsftotal

Genotype Charactenistic inoculated Infection (%
LA 444-1 (Solanum peruvianum) Wild 16 4]
Pl 134417 (5 habrochaites) Wild 15 0
Pl 127826 (5 habrochailes) Wild o8 0
|AC-68-F-22-2-241 Hybrid, moth resistant 2 10
IAC-CM-RT Hybrid, moth resistant 18 11
1AC-14-2-49 + |AC-14-285 Hybrid, maoth resistant 213 15
LA 371 (8 peruvianum) Wild Y17 18
P1134418 (5. habrochaltes) Wild 25 40
Dominador Ty Long life 410 40
LA 462 (5. peruvianurm) Wild 7 42
Tucson Long Iife 11 55
Satumo Italian 59 56
LA 1335 (S pimpinedifolium) Wild 47 57
Paron Long life 10 &0
Viradoro CNPH, tospovirus resistant 11 73
UG 8169 Hybrid TPC-00061 11 73
Jipiter Italian &8 75
LA 722 (8 pimpinedifolium) Wild &8 75
Alambra Long Iife 14/23 75
E:TT:Q glba:j"i-rpc'1m :E Table 2 Responses of differant tomato genotypes inoculated with
Forty Hybrid TES 06547 912 Tomato chiorasis vivus (ToCV) by means of Bamisia tabaci MEAM1, in
Santa Clara Santa Clara 1317 a test with no choice by the vector, evaluated by realdime RT-gPCR
HTX 11 Débora, Santa Clara 1114
Plutan Hybrid TPC-00061 911 Infected L,;:g cop s of
Vento Hybrid TPC-10648 #10 Genotype plants {%)* virus particles
Débora Max Santa Clara, hybrid 1417
Pl 126831 (5 pimginedifolium) Wild 56 |AC-CMN-RT | Solanum lycopersicum 4] 0
Carina Ty Hybrid TSE-10963 1012 ‘Angela Gigante' x
iemw gbri?ﬁTPGOﬁmz 1:;2 5. panvianum ‘LA 444-17

[T ] ng life .
Santa Cruz Kada Santa Gruz 8 Pl 127826 (& habmd]a.ftgs] BO 4.73
S0 Sebastiio Santa Cruz &7 Pl 134417 { 5. habrochaitas) BO 4.14
HTX-01 SQanta Clara ) LA 462 (5. parwvianum) 100 481
STV-1 (CGT 42) Salade, tospovinus resistant &9 LA 444-1 (5. peruvianum) 100 4.76
Botu 13L Salade, VFPto 910 Pl 134418 {5 habrochaitas) 100 4.85
Awglon Santa Clam, hytxid 10 IAC-14-249 + |AC-14-2-85 100 4.66
HMX 7885 Hybrid TPC-08328 1011 . .
Predador Hybrid TPC-07390 1412 (5. lycgpersicum x 5. peruvianum)
Gault Hybrid TPC-06723 1212 .
Gladiador Hybrid TPC-04688 12012 Fiwve plants of each gencype were inoculated.
Débora Plo Hybrid TES-01509 1212
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Resisténcia do maracujazeiro ao i

Cucumber mosaic virus - CMV

TR

- ELISA

- “Western blot”

- PCR e Hibridizacao
de ac. nucleico



"8 ESALQ. PP .
“E esn s e gtz e e IRE@SISt@NCia do maracujazeiro ao CMV

? Universidade de Sao Paulo

“Western blot”/ Hibridizacao

97 KD m—
EE KA —
43 kDo m—
29 KD —
26 kDa
T8 KA —
1] + - 1 2 3 4
' e

Teste biologico/ELISA

Posicao no Sintoma PTA-ELISA

ramo
1 - -
2 + +
3 + +
4 - i

Gioria et al., 2002
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TRANSMISSAO MECANICA —

26 kDa

- Propagacao vegetativa

- Resisténcia invasao sistémica Gioria et al., 2002
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RESISTENCIA DE FUMO AO TOBACCO MOSAIC| &7

VIRUS (TMV) (HIPERSENSIBILIDADE)

Turkish vs Turkish NN (TNN)

Costa, A.S. 1978 _ _
Lesdes locais necrodticas
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RESPOSTAS DAS PLANTAS AOS VIRUS

Infectada (Hospedeira) Nao infectada
(Imune)

Resposta ao virus:
infeccao, replicacao, ‘ Suscetivel Resistente
invasao sistémica

A 4

Resposta da planta ‘ ol ' o
a doenga (virose) olerante ntolerante
(Sensivel)
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TRISTEZA DOS CITROS

(Citrus tristeza virus - CTV)

Laranja doce — laranja azeda = Intolerante

Laranja doce — limé&o cravo = tolerante
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Baia/Azeda Baia/Cravo




