EXCLUSAO




ERRADICACAO




PROTECAO




IMUNIZAGAO & TERAPIA




 Excluséo - prevencao da entrada do patogeno em area nao-
Infestada

 Erradicacao - eliminacao do patogeno de area onde foi
Introduzido

 Protecéao - barreira protetora entre partes da planta e indculo,
antes de sua deposicao

 Imunizacao - desenvolvimento de plantas resistentes ou
Imunes em area infestada

 Terapia - restabelecimento da sanidade da planta apés
colonizacéo do patdgeno




 Exclusao
 Erradicacao
* Protecao

: ~ Whetzel
* Imunizacao -
 Terapia

» Regulacao - alteracao do ambiente para prevenir ou reduzir
a intensidade de doencas (Marchionatto, 1949)

 Evasao - fuga da cultura para locais onde o patdégeno esta
ausente ou é desfavorecido




Principios gerais de controle

Protecao |3,

Excluséo
I

Disseminacio

Colonizacio

Lo

Sponndario

. Reproducio
Erradicacao P £
Hespedeing Pocmie

Sobrevivéncia

Crclo Primusinio

Fases do ciclo onde atuam os principios de Whetzel

Evasao
Regulag¢ao
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 patégeno |

Imunizacéo

hospedeiro

Evasao
Excluséo
Erradicacéo

Protecao
Imunizagao
Terapia

Atuacéao dos principios de Whetzel
nos componentes do triangulo da
doenca
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Politicas quarentenarias

http://www.agricultura.gov.br/vegetal/importacao/requisit
os-fitossanitarios/quarentena/lista-de-pragas

Www.CoSsave.org

Sisiemq Visvaliza¢do .
de Pragds Quarentendrias
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EXCLUSAO

USDA — Campanha contra introducao de
organismos exoticos
“Hungry pest”
“Invasive pest”




http://www.aphis.usda.gov/plant_health/plant_pest_info/citrus/index.shtml

Fig. 4. Tests conducted to detect viruses
include (A) the graft test for unchar-
acterized infectious agents and (B) the
sap (mechanical) transmission test,

Fig. 3. Checking (A) sugarcane acces-
sions for diseases and (B) grasses for
scale insecls and mites.

Fig. 2. (A) Federal plant quarantine facility at Beltsville, Maryland, where prohibited genera are examined for pathogens; (B) interior

of greenhouse.



USDA  united states

== Department of
_ Agriculture

National Quarantine Boundaries for
Asian Citrus Psyllid and Citrus Greening

Legend

CQuarantine for ACP and CG
Quarantine for ACP Only
Partial County Quarantine ACP

“*There are small portions of Los Angeles and Orange Counties in
California that are under guarantine for CG. Due o the scale of this mag,
these areas are not clearly visible. A written description can found at::

hitp2ffwww. aphis usda gowplant_health/plant_pest_infolejtrus_greening/d
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Quarentena na California
Diaphorina citri

Distribution of
Asian Citrus
Psyllid in
California

Affectad oouriks Inchde:
Tulars, Kem, Santa Barbar, Wenburs, Los &n-
. igakas, San Bamardine, Orange, Averske, San
Diksgo, and Imparlal.

RIVERSIDE

Updated Movernbsr 2013

Medidas de excluséao

Delimitar area quarentenaria (AQ)
Proibir saida de espécies hospedeiras
do inseto da AQ sem tratamento quimico
e rigorosa inspecao

*Impedir na AQ transito de espécies
hospedeiras em veiculos abertos

*Manter programas de inspecao
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Quarentena na California
Diaphorina citri
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Quarentena na California
Diaphorina citri

Distribution of o Distribution of

Asian Citrus I Huanglongbing
Psyllid in (HLB) in California

California

Affected counties include: Affected counties include:
Tulare, Kern, Santa Barbara, Ventura, Los An-

geles, San Bernardino, Orange, Riverside, San
Diego, and Imperial.

Los Angeles

Center for Invasive i . Center for | San Diego
RIVERSIDE iocec oot : RIVERSIDE oo revan’

Updated November 2013 Updated April 2012

http://ucanr.edu/sites/ACP/Distribution_of ACP_in_California/
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Qllal'elllena em Kew Gardﬂns Filtros de ar, tratamento de agua e de solidos
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EXCLUSAQ Ouarentenas no Brasil

“Nivel 1” — Estacdo quarentenaria
(EQ) com infraestrutura completa
para todas as espécies vegetais
e solo, com Comisséo Interna de
Quarentena (CIQ) com
pesquisadores capacitados, em
todas as especialidades da
fitossanidade; - > Embrapa Cenargem

——» Pioneer
“Nivel 2” — EQ... para
determinadas espécies de
vegetais...

“Nivel 3” — EQ com infraestrutura
parcial propria, no pais, e

guarentenario principal Estagdes Quarentenérias
associado, no exterior, para @ nivel 1
determinadas espécies de [ nivel 2

vegetais... O Nivel 3

% Controle Biologico de Pragas e Outros

Complexo Quarentenario IAC “Emilio Bruno Germek
Fonte: Dr. Renato Ferraz de Arruda Veiga.




EXCLUSAO Quarentena de cana-tle-aglicar

Casa-de-vegetacéao blindada

Ante-sala

incinerador




Consequéncias da auséncia de Quarente

Leopold Trouvelot (naturalista e artista francés)
1868 — Medford, Massachussetts

Liméantria (Lymantria dispar dispar)
Praga de culturas arbéreas
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PLATE 1I. The Trouvelot house, No, 27 Myrtle Street, Glenwood, Medford, where the gypsy motl

was first introduced into America. From a photograph taken in 1895,

Forbush & Fernauld, 1896. The Gypsy Moth. Wrigth and Potter Printing




1893 —inspecao em busca de ovos de L. dispar dispar
 Maine, Massachussetts

PLATE 1Il. View of Myrtle Street, Medford, showing the locality where the first outbr(f
occurred in 1880. From a photograph taken in 1895.




H(ﬂl.“snﬂ Gancro citrico

Bactericida ou
Amonia gquaternaria
» veiculos

» ferramentas

« embalagens...



ERRADICACAD
Cancro citrico
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ERRADICACAO - Cancro citrico

& Até 1999 — Erradicacao num raio de 30 m

1999 - 2009
Incidéncia < 0,5 % Raio de 30 m
Incidéncia > 0,5 % Area Total
Remmdenua < 0,5 % Queima de planta
foco

2009 — Erradicacao num raio de 30 m




ERRADICACAO - Ferrugem do trigo

Prevalence and Distribution of Common Barberry,
the Alternate Host of Puccinia graminis, in Minnesota

P. . Peterson, Clemson University, Pee Dee Research and Education Center, Florence, SC 29506; K. J. Leonard,
Department of Plant Pathology, University of Minnesota, St. Paul 35108; J. I). Miller, USDA-ARS Northern Crop
Science Laboratory, Fargo, ND 58105 (retired): R. J. Laudon, Minnesota Department of Agriculture, St. Paul 55107
(retired ); and T. B. Sutton, Department of Plant Pathology, North Carolina State University, Raleigh 27695

ABSTRACT

Peterson, P. D., Leonard, K. I, Miller, ]. D, Laudon, R. 1., and Sutton, T. B. 2003. Prevalence
and distribution of common barberry, the alternate host of Paccinia graminis, in Minnesota.
Plant Dis. 89:139-163.

A federal and state program operated from 1918 until the 1980s to eradicate common barberry
(Berberis valgaris), the alternate host of Puccinia graminis, from the major areas of cereal pro-
duction in the United States. Over 500 million bushes were destroyed nationally during the pro-
gram, approximately | million in Minnesota. Some sites in Minnesota where barberry bushes
were destroyed remained in the “active™ class when eradication was phased out in the 1980s.
Active sites were defined as those on which there was still a possibility of emergence of barberry
seedlings or sprouts arising from the parent bush. In the present study, from 1998 to 2002, 72 of
the approximately 1,200 active sites in Minnesota were surveyed. Areas within 90 m of mapped
locations of previously destroyed bushes were searched carefully at each site. Reemerged bar-
Becker berry plants were found on 32 sites. The reproductive status and GPS coordinates were recorded

1 for each reemerged bush. More than 90% of the barberry bushes were found in counties with

i—j Otter Tail W less than 400 ha of wheat per county, mostly in southeastern Minnesota, but one bush was found

0 | in a major wheat-producing county in northwestern Minnesota. Reemergence of barberry may
serve as a source of new wheat stem rust races in future epidemics.

]
Yellolw Medicine 0

Lirjealn | Lyon
0 0

1

1] |
l [ ] frporfuowr]ruz

Map of Minnesota indicating counties surveyed and where barberry bushes were located, 1998 to 2002,




ERRADICACAOD - Solarizacao

* Plastico transparente

de 25 a 100 um de espessura e 3 m de largura
*50 mm de irrigacao
*1 més

e Evitar furos e conserté-los imediatamente

 Evitar que agua de | |rr|gac;ao de solo contaminado a
area solarizada

Duracao de 3 safras




Erradicacao - Solarizacao

: [ sapetrms | o [wrdoenos |
Patogenos controlados

Tephrocybe carbonaria
Gilmaniella humicole

Bipolaris, Fusarium, Phytophthora, Verticillium [

Byssochlamys hivea

Pythium, Sclerotinia, Sclerotium, Rhizoctonia B

Neosartorya fumigata

Meloidogyne, Heterodera, Globodera... Taaromyces flavis

Gelasinospora cerealis
Penicillium thomi
Trichophaea abundans
Mortierella sect. Isabelling

Aspergilus fumigatus
Trichoderma pseudokoningii

Fusarium oxysporum f, sp. dianthi
Olpidium brassicae

F. avenacum

F. oxysporum f. sp. gladiofi; £. sp.
{ycopersici

Plasmodiophora brassicae
Synchytrium endobiaticum
Pythivim aphanidermatum
Phytophthora capsici

Trichoderma harzianum
T. viride
Penicillium spp.
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Chaetomium spp.

Doratomyces spp. Colletotrichum coccodes

Mortierella spp. F. solani 1. sp. phaseoli

Mucor spp. Pythium sylvaticum

Pythium spp. Phomapsis sclerotioides
Phialophora cinerescens
Cylindroclodium destructans
Verticillium dahliae

3G
o W 12 14 1w MW 20 22 24 02 04 08 08
Horas

Figura 39.3 - Variagio didria da temperatura em profundidades do solo solarizado (linhas
continuas} e ndo solarizado (linha tracejada). De Katan (1987).




Alface

Aumento de massa
fresca

Piracicaba
Mogi das Cruze

Aumento de massa
seca
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Solanzado

Patricio, 2004



Erradicacao - Solarizacio Nl .

_ > Estrutura do solo
Controle da podridao branca e preta da cebola < Competicéo ervas
(Sclerotium cepivorum) por solarizacao

Solarizado Nao solarizado

U

Figura 14. Bactérias observadas em rachaduras de esclerodios de S. sclerotiorum

inc m solo aquecido a 60°C por 24h (1° ensaio de efeito de diferentes
temperaturas do solo sobre a viabilidade dos esclerédios de S. sclerotiorum) (foto

mev).




Erradicacao - Fungicida Fenarimol

Apple tree
in bloom

Released %
uun,ospon:ﬁ )

Conidium
Mature

pseudothecium
containing

asci and
ascospores

Antheridium

Fertilization

Disease cycle of apple scab caused by Venturia inaequalis.

Conidia

Penetration by
germinating ascospore

oL\
Penetration by NG
germinating conidium Subcuticular
mycelium

Scab lesions
on fruit

Scab lesions

on leaf /*

Intercellular
myceium
in leaf

lis

Pulverizacao
das folhas apos
a colheita para
eliminar o
Inoculo e evitar
formacéao de
pseudotécios no

ciclo seguinte




PROTECAO - fungicida protetor

Germination
prevented
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Lower leaf —j \ J

surface
Incomplete

coverage




PROTECAO - fungicida protetor

Contact :;’\ f\ Penetrant
{zQ O

Cuticle* —

Protectant

Systemic
(Xylem)
Movement

Systemic




rotecao - Fungicida Fenarimol

Released (3 in bloom
ascospores XA % Ascospore
j - e 4 N

J

Ascospores -

Mature
pseudothecium
containing

asci and
ascospores

Antheridium

Fertilization

Apple tree

Penetration by
germinating ascospore

! \
./\\7 27 Nl \ ;
'

Penetration by
germinating conidium Subcuticular

“ mycelium
i —
\ ] .

Conidium

Scab lesions
on fruit
Scab lesions

Conidia on leaf y

Intercellular
myceium
in leaf

Disease cycle of apple scab caused by Venturia inaequalis.

Pulverizacéo da
parte aérea na
primavera
protegé-la da
iInfeccéo




Pl'llte(,'ﬁﬂ - Fllll!licilla Pil'ﬂﬂlﬂStl’ﬂllilla (Agrofit Comet— sistémico)

Distribuicdo da radioatividade absorvida (%) por diferentes partes da muda de videira,
as 3, 9, 24, 48 e 72 horas apoés a aplicacéo piraclostrobin . (Santos, 2015)

Piraclostrobina K] 9 24 48 72

Folha tratada (FT) 21,72 26.22

Folha acima da FT

Caule acimada FT




PROTEGAO - ensacamento de frutos

PR P T (N

STPRILE
S

1 Frut 186
Frutos ensacado

cia

ncia de amostras por classe de incidén

&

Fregii

Frutos doentes por amostra (

FIGURA 2 - Distribuicio de freqiiéncias de amostras (caixas) de
;om diferentes incidéncias de frutos com

injiras mecinicas (A) e com sintomas de doengas

pos-colheita (B) provenientes de pomares que
sacam (barras hachuradas) ou nio (barras
brancas) os frutos.

Martins et al. (2007)



PROTECAO - cera de carnaiiba

sem cera

Monilinia

com cera

sem cera

Rhizopus

com cera

Gongalves et al. (2010)

Monilinia

%)
>
Q
@)

N

=

o

Podridao parda Podridao mole

Ameixa Nectarina

Wi concentralion (%)



PROTECAO - cera de carnaiiba

Fig. 4. Plums (A and B) inoculated with Rhizopus stolonffer and nectarines (C-E) inoculated with Monilinta fructicola treated in a protective manner with 453 wax (D) and 9%
wax (B and E). Water was applied over fruit in control treatment (A and C).




IMUNIZAGAO

Tristeza dos citros: CTV

Laranja Pera

i Suscetivel e intolerante

Pera sweet orange on Rangpur lime rootstock. (Left) Tree naturally infected with severe
strain of tristeza virus and (right) tree cross-protected by mild isolate of the virus. Both
plants were exposed under comparable conditions.

A

Padrbes

do gene da

capa

protéica do

isolado

severo (IS) e Sl
e do

protetor

(IP)

Pera sweel orange fruits from (left) tree naturally infected with severe strain of tristeza
virus and (right) tree cross-protected by miid Isolate of the virus.

(Santos Costa e Muller, 1980; Souza e Muller, 2006)




IMUNIZACAO

Mosaicos da
abobrinha: PRSV-W
e ZYMV

Nao
premunizadas>




IMUNIZAGAO

ARROZ RESISTENTE E 18 q “ ol
. - uanti
SUSCETIVEL A BRUSONE 405 Metalaxil atinge

tubérculos

Tratamento via

solo: Metalaxil

absorvido pela
raiz move-se
para folhas




munizacao - Fungicida Fenarimol

Apple tree

Release . 0O
Released ¢ in bloom
uun,ospon:ﬁ \

Penetration by
germinating ascospore

oL\
Penetration by NG
germinating conidium Subcuticular
mycelium

Mature Conidium N - ‘ ‘ : i
pseudothecium i g =0 \ Pulverizagéo da

containing
Scab lesions

asci and on fruit ' parte aérea na

Scab lesions

(om{la : | o lmf v /\ X p ri m ave ra

ascospores

A porcao
translocada
para 0rgaos

jovens impedira
a colonizacao

Antheridium

Intercellular
myceium

in leaf
P

Fertilization
/i,\.

Disease cycle of apple scab caused by Venturia inaequa




REGULAGAO
Manejo ambiental de

estufas e camaras frias
para armazenamento de
produtos pereciveis
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(© M. Seguin/CIRAD)
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Falzas

Ta= 2'C oumais
W=15az0"C
Dz=1 330 mm

Ta= 5°'C oumats
Tf=15 3 20°C
Dz=0mm

[ C]r=20"Coumas
:ID;=‘ A0 mm

E F=20°C oumas

Da=0mm Plartar cboner res el ntes|
T
T=20"C ou mas D&, hidrica ekvada. Usar ]
Dz =201 2800 mm  Marginal solos profurd e, Waldas- Bustoeio
folhas em batwdas.
[E] pa > &0 mm Inaptz  Def hidica excessiva
Ta att %°C Inapta  Carncis tanmica = g=adas
Tae1stT Seyelas.
| 1 )

LFTIDED

Apta

Reshita

Margina

Margina

CARACTERISTICAS

Condigdes tamicas e
hidricas satistatdiias
Semma-da-folha

Sujeta do makdas-molhas

e moléshas do painel
em babeadas Omidas

Mal-dasnhas g ave.
plartar clones 1ecictantes
evitar az batvadas

Mal-dasnha o are.

Legenda
T3 = Temper@u@madiz anual
Ti = Termperatura madia do més maiz Tio
0u = Dewignca hidrica anua
matodo T4 1055. 195 mm

T

| SBroslo Bento Paesde Camangn

= E

Bagalo Pacsde Camago
Fablo Ficardo Marn

]

Camargo et al., 2003




TERAPIA - Rubelose dos citros

F o .




TERAPIA - Tratamento termico

Tratamento téermico para eliminacéao de virus — Batata doce

sweetpotato feathery mottle virus (SPFMV) & sweetpotato little leaf disease (SPLL)

Temperaturas / tempo de incubacgao
(Total de 49 dias)
25°C /7 dias
29°C/ 14 dias
39°C / 28 dias

Cultura de meristemas

Aclimatacéao

O'Donnell et al., Queensland



TERAPIA ou EXCLUSAO? Tratamento termlco

Raquitismo das soqueiras Leifsonia xyli
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Controle — Termoterapia (50,5 °C por 2 h ou 54 °C por 30°)
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Extracéo de gemas
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Viveiro para selecéo
de gemas viaveis
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