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3. Prevencgdo de pragas e doengas

3.1. Medidas legislativas e Quarentena
3.2. Pragas e doengas exdticas

Ana Paula Ramos

Etapas para a detecao e identificacao de doeng

 Partes da planta afetadas e sintomas

¢ |dentificagdo do hospedeiro, idade, condigdo das plantas adjacentes

¢ Padrdes de ocorréncia de sintomas

* Que alteragdes recentes? Quais as Ultimas intervengdes silvicolas?

¢ Identificar fatores abiéticos que possam estar na origem do problema

¢ Se a suspeitaé em relagdo a causa bidtica — procurar a presenca de sinais de doenga

eQObservar o sistema radicular

* |dentificar o agente causal (se necessario colheita de material e envio a laboratério
de especialidade)

/1
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Qual a taxa de disseminagdo? Qual a mortalidade?

O povoamento é gerido para a produgdo ou

Que volume de madeira se
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Principios gerais da GIP&D

A gestao integrada de pragas e doen
pressupoes o uso coordenado de tatic
de luta complementares, que permitam
manter os niveis populacionais das

pragas, doengas e infestantes abaixo do
nivel econdmico de ataque.

B tdcticas multiplas:
quimica, biolégica, bio-tecnolégica, ...
B sistemas:
insectos, patégenios, infestantes
B eco-servicos vitais:

Gestao INTEGRADA de pragas e

DIAGNOSTICO Dete.zctar e |den'£|f|car 0 parasita;
avaliar a extensao dos danos.

Avaliar a evolucao dos acontecimen

no tempo:
= caracteristicas do local e do povoamento
= estado de vigor e saude das arvores
= dindmica populacional do parasita

&9 RISCO

Medidas preventivas ou curativas

pRESCRlCﬂo 7 = estado do povoamento

" risco de surtos

PROGNOSTICO —

As medidas d
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Gestao INTEGRADA de pragas e

Pressupoe:
v'Estudo da dindmica das populagdes

v Previs@o do crescimento das populacdes

v'Andlise de custos - beneficios

v Critérios para a tomada de decisdo

Intervir 227

v'Uso de varias estratégi

Gestao INTEGRADA de pragas e
4 Principios de actuagao _

Medidas
preventivas

Medidas
supressivas

Ana Paula Ramos, pramos@isa.ulisboa.pt 3
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Gestao de pragas e

PRINCIPIOS DE WHETZEL*

Whetzel

Exclusdo: prevenir a entrada do patogénio em area
isenta do mesmo

Erradicagao: eliminar o patogénio impedindo o seu
estabelecimento

Proteccdo: impedir o contacto directo planta/patogénic

Imunizagao: promover a resisténcia da planta
Terapia: recuperar a planta doente

Regulagdo: alterar ambiente visando desfavore
doenga
Evasao: envolve tactica

| Herbert Hice WHETZEL, USA, Plant Pathologist, 1877-1944(Annual Review.of Phytopathology18:27-36).

Que estratégias contra
doencas e pragas em floresta?

Medidas legislativas e Quarentena
Medidas genéticas

Silvicultura

Controlo biolégico

Medidas biotécnicas

Medidas quimicas

Gestdo passiva (nada fazer)

N O U s W N PR

Promogdo da degradagao

Ana Paula Ramos, pramos@isa.ulisboa.pt 4



UL-ISAgronomia

Gestdo Integrada de Pragas e Doengas Florestais, 2019-2020

“A UNIAO FAZ AFORCA ..”

v’ Insetos
v’ Fungos

v’ Virus

v’ Plantas

v’ Prazer

Ana Paula Ramos, pramos@isa.ulisboa.pt

Organismos que podem ser regulados incluem:

v’ Bactérias
v' Nematodes

v’ Vertebrados

Um organismo pode tornar-se alvo de regulamentagdo guando interfere com:
v’ Saude publica
v’ Conforto

v’ Satisfacdo estética

v" Fins recreativos

v’ Estabilidade de sistemas bioldgicos
v" Produc3o agricola e florestal

Medidas Regulamentares podem ser implementadas se:

v’ Se determinado organismo representa uma ameaca a
v' Se o objetivo é suscetivel de ser atingido
v" Os beneficios econémicos u

LEGISLACAO E QUARENTENA

O sucesso depende de:
» Prevencgdo
» Detecgdo precoce
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Prevencao e detecao precoce
Prevencgéo

constitui a primeira linha de defesa contra invasdes biologicas e é
também a forma mais rentdvel de intervir uma vez que apds o
estabelecimento de uma espécie invasora é extremamente dificil e
dispendioso erradica-la.
Dispositivos utilizados para prevenir a entrada e estabelecimento de espécies
INnvasoras:

e informacdo, divulgacdo e educacdo;

e avaliacdo do risco e do impacto ambiental de introducgGes intencionais;

e regulamentac¢do nacional e internacional sobre medidas de prevencdo e de
quarentena, sua aplicacdo, normas de inspecdo e regime de taxas puniti

e tratamento de produtos importados, inclusive por meio de fumigagéo,
imersdo, pulverizacdo, tratamento térmico, esterilizacio NUV e AP;

e restricdes comerciais.

Prevencdo e detecao precoce
Detecao precoce

deve basear-se num sistema de inspec¢des regulares - em geral,
direcionadas para locais e espécies concretas, para identificar as
espécies recém-estabelecidas.

v" Embora nem todos as espécies exdticas se tornem invasoras, 0s custos
associados as espécies que se tornam invasoras sugerem que a
abordagem preventiva sera preferivel.

v A detecdo precoce das espécies exdticas aumenta a probabilidade de
erradicacdo, em particular porque, para algumas espécies invasoras,
pode decorrer um periodo de laténcia longo entre a introducdo e a
subsequente explosdo populacional.

v Quanto mais tempo uma espécie permanece nio detetada menores s3
as opgoes para o seu controlo ou erradicagdo e mais dispendiosas
quaisquer medidas de intervencao.

v A detecdo precoce depende da capacidade dos-operadores (inspet
para reconhecer quer espécies nativas quer exdticas = a forma.
fundamental !
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Prevencao e detecao precoce

Deve ser desenvolvide
um plano de
contingéncia sobre as
acoes que devem ser
tomadas caso uma
espécie exotica seja
identificada ou haja
suspeita de.uma
introdugdo/invas

LEGISLAGAO FITOSSANITARIA

Proteger as plantas dos organismos nocivos que causam estragos ou prejuizos

Evitar a Introducdo Evitar a Instalacao

Erradicar

Controlar

Protecdo Integrada

Ana Paula Ramos, pramos@isa.ulisboa.pt
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MEDIDAS LEGISLATIVAS

Objectivo (1): prevenir a entrada da praga ou da doenga em drea
isenta da mesma

Objectivo (2): Visa impedir o estabelecimento da praga ou da doenga
recém-introduzida

Objectivo (3): A erradicagdo com cardter relativo visa reduzir o indculc
do patogénio ou o n2 de insetos presentes no hospedeiro/dre

MEDIDAS LEGISLATIVAS

Objectivo (1): prevenir a entrada da praga ou da doen¢a em drea isenta da mesma

Proibicao com base em legislagao

v Inspegdo sanitdria e certificagdo dos

produtos florestais (sementes, plantas, madeira)

v Embargo e quarentena de produtos
florestais oriundos de areas de risco de

introdugdo de pragas e doengas exéticas

Ana Paula Ramos, pramos@isa.ulisboa.pt 8
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http://www.dgv.min-agricultura
Portlet dos Banners: Configuragio, la. (banners = banner_topo)

Pagina principal DGAV = Recursos~ Documentagdo = Programas~ On Line~ Agenda

nesquisar Pagin principal >> >> Genérico

O T Voltar
* ALIMENTAGAD _ .
ANIMAL Fitossanidade - Inspecdo Fitossanitaria

. DOENC.A_S DOSs
ANIMAIS Importagéo e exportagéo de vegetais
* GENEROS
ALIMENTICIOS

* MEDICAMENTOS Importacdo
VETERINARIOS
PRODUTOS E 3 a2 o
BIOCIDAS DE USO ‘Guia Fitossanitario a lmportagao

VETERINARIO

* RESISTENCIAS AOS
ANTIMICROBIANOS Proibigdes
« OPERADORES E proibida a introdugdo no nosso pals de determinados vegetais,
e raae produtos vegetals e outros materials origindrios de certos paises
GENETICOS ANIMAIS terceiros (consultar o documento “Gula Fitossanitdrio &
Importagdo").

© PROTEGAO ANIMAL

® SUBPRODUTOS
MAIS

Autorizagdes Especiais para Importagdo de Material
® TRANSITO Proibido
INTERNACIONAL Por solicitagdo dos Estades-Membros, e apés um processo de
© NUTRIGAO E avaliagdo dos riscos pelos restantes paises comunitdries, pode
ALIMENTAGAO ser aprovada uma autorizacfo especial de importagdo de certos
© FITOSSANIDADE vegetais e produtos vegetais de determinadas origens, doutra
o PRODUTOS forma proibida. B ) )
DE PROTECAQ Essas derrogagdes sdo geralmente limitadas a um determinado
MADEIRA periodo de tempo e impdem condigbes de importagdo restritivas
* PRODUTOS e_ rigorosas - Lista das AutorizacGes Especiais de Importagdo em
FITOFARMACEUTICOS viger.
PROTEGAO
INTEGRADA E MODOS

De entre estas autorizacBes especiais, destaca-se a relativa &
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QUARENTENA / MEDIDAS LEGISLA

http://www.eppo.org/QUARANTINE/quarantine.|

@ eppo.int/RESOURCES/eppo_databases/global_database

Instituto Superior d. G Google By Google Tradutor @ Dgroups -login @@ Treeinspection/A.. [} TREETEC|Tree Prot.. Q) Whatis the Critical. - HowtoMeasurea.. @ Urban Forests

PO, HOME ABOUT EPPO ~ MEETINGS v ACTIVITIES v MEMBERS ONLY v

The aim of the EPPO Global Database is to provide in a single portal for all pest-specific information that has been
produced or collected by EPPO. The full database is available via the Internet, but when no Internet connection is Since July 2018, PQR s replaced by
available a subset of the database called ‘EPPO GD Desktop’ can be run as a software (now replacing PQR). EPPO GD Desktop

Access the EPPO Global Database
Download EPPO GD Desktop (current version dated 2019-06-28)

2y EPPO Global Database (online)

Contents
The contents of the database are constantly being updated by the EPPO Secretariat. As of May 2018, it
contained:

« Basic it ion for more th: species of interest uture, forestry and plant

protection: plants {cultivated and wild) and pests (indluding pathogens and invasive alien plants). For
each species: sclentific names, synonyms, common names in different languages, taxonomic position,
and EPPO Codes are given.

« Detailed i ion for th i are of regulatory interest (EPPO and EU

listed pests, as well as pests regulated in other parts of the worid). For each pest: geographical

distribution (with a world map), host plants and categorization (quarantine status) are given.

EPPO datasheets and PRA reports.

EPPO Standards.

Pictures of plants and pests (more than 7 800).

Articles of the EPPO Reporting Service (since 1974).

Ana Paula Ramos, pramos@isa.ulisboa.pt 10
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.
List Al http://www.eppo.int/ QUARANTINE/listAL.htm

m HOME ABOUT EPPO v MEETINGS v ACTIVITIES v RESOURCES ~ MEMBERS ONLY v

EPPO A1 List of pests recommended for regulation as quarantine pests
- version 2019-09 -

EPPO recommends its member countries to regulate the pests listed below as quarantine pests (A1 pests are In the tables below, click on the links to access pest-

absent from the EPPO reglon). The EPPO A1 List is reviewed every year by the Working Party on Phytosanitary specific information  stored in  EPPO. Global

Regulations and approved by Council. Database (geographical iswributions, host plants,
pictures, data sheets, PRAs, diagnostic protocols and
other EPPO Standards).

Click here to view A2 List >

Bacteria & phytoplasmas | Fungl | Viruses | Insects | Nematodes | Gastropoda | Plants

Bacteria and phytoplasmas (links to the EPPO Global Database)

Coconut lethal yellowing phytoplasma (and its putative vector Haplaxius crudus)
Peach rosette phytoplasma
Peach yellows phytoplasma
http://www.eppo.int/QUARANTINE/listA2.htm
3 Direcgio-Geral de Veterinar t European and Mediterr: > . Puccinia pittieriana (PUCCP ‘ . Plenodomus tracheiphilus (I ‘ aF — X

& - O ‘ eppo.int/QUARANTINE/listA2.htm ﬁ | =

Google [{ Google Académico %[ Instituto Superiorde @ Iniciarsesso ¥ Lingua Portuguesa - [5) ABRUPTO [5) fio de prumo

O Esplendor de ~

Fungi Datasheets
.

Llst A2 Botryosphaeria laricina dsuu
Ceratocystis platani dsil
Ciborinia camelliage ds il
Cronartium kamtschaticum ds il
Cryphonectria parasitica ds il
Diaporthe vaccinii dsin
Fusarium circinatum ds

Fusarium foetens -

Fusarium oxysporum f.sp. albedinis dsun
Geosmithia morbida and its vector (Pityophthorus juglandis) (ds)

Glomerella gossypii dsum
Gymnasporangium asiaticum ds 1
Heterobasidion irrequlare (ds)

Lecanosticta acicola ds il
Melampsora medusae ds il
Monilinia fructicola dsil
Phialophora cinerescens dsum
Phytophthora fragariae dsum
Phytophthora kernoviae (ds)

Ana Paula Ramos, pramos@isa.ulisboa.pt
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QUARENTENA & MEDIDAS LEGISLA

Niveis de actuagdao  v'Internacional
v’ Regional
v Local

Dificuldades
v Facilidade dos meios de transporte

v’ Aumento do intercAmbio internacional

Ana Paula Ramos, pramos@isa.ulisboa.pt 12
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http://www.fao.org/forestry/alie

english

Invasive species: impacts on forests and forestry

See also
Invasive species: impacts on forests and :
> Global review of forest pests
e forestry and diseases
» Examples of forest
An integral part of forest is to protect forests from invasive species
EAD Home natural threats such as fire, insects and diseases. Increasingly, an additional and more
Forestry severe threat has been affecting the forest sector worldwide - invasive species. Invasive ¥ Forest health

species are any species that are non-native to a particular ecosystem and whose
Forest invasive
species introduction and spread causes, or are likely to cause, soclo-cultural, economic or
harm or harm to human health.

information
Introduction and The increasing global movement of people and products is also facilitating the movement
spread of allen species around the world. These species may be unintentionally introduced to Video: Fighting forest pests in
Forest sector new in of food, goods, wood and wood products, Zimbabwe
Lol new and used tires, animal and plant products, i pallets, internal
Conflict species .
materials and humans. In the absence of their natural predators, competitors and
s:;;:;anagemm pathogens, they can prosper in new environments and spread at the expense of native
Regional networks species, affecting entire ecosystems.
rsmw duide to Not all invasive species have been i i however. y

Country pest challenging to natural resource management are non-native species that have been
overviews into an to provide or soclal

’\' Invasive
G/ Species of
"'.':3‘( he Week

&
1SS

REVIEW

doi:10.1038/nature10947

Emerging fungal threats to animal, plant
and ecosystem health

Matthew C. Fisher', Daniel. A. Henk', Cheryl]. Briggs®, John S. Brownstein®, Lawrence C. Madoff*, Sarah L. McCraw®
& Sarah J. Gurr

The past two decades have seen an increasing number of virulent infectious diseases in natural populations and managed
landscapes. In both animals and plants, an unprecedented number of fungal and fungal-like diseases have recently
caused some of the most severe die-offs and extinctions ever witnessed in wild species, and are jeopardizing food
security. Human activity is i ifying fungal di: dispersal by modifying natural environments and thus creating
new opportunities for evolution. We argue that nascent fungal infections will cause increasing attrition of biodiversity,
with wider implications for human and ecosystem health, unless steps are taken to tighten biosecurity worldwide.

Ana Paula Ramos, pramos@isa.ulisboa.pt 13
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Emerging fungal threats to animal, plant
and ecosystem health

Annals of Forest Science (2016) 73:45 67
DOI 10.1007/513595-015-04874

REVIEW PAFER

An evolutionary ecology perspective to address forest pathology
challenges of today and tomorrow
Marie-Laure Desprez-Loustan ' - Jaime Aguayo” - Cyril Dutech'? -

Katherine J. Hayden®® + Clande Husson** - Boris Jaknshkin'? -
Benoit Margais®® - Dominique Piou™® - Cécile Robin ' - Corinne Vacher !+

Received: 26 Decamber 2014/ Accepted: 21 April 2015 /Published online: 20 May 2015
© The Author(s) 2015, This article 1s published with open access at Springertink.com

Abstract

+ Key message Increasing human impacts on forests, in-
cluding unintentional movement of pathogens, climate
change, and large-scale i ive pl i are d
with an unprecedented rate of new diseases. An evolution-
ary ecology perspective can help address these challenges
and provide direction for inable forest it

Handling Editor: Jean-Michel Leban

Contributien of the co-authors J. Aguayo, C. Husson, and B. Marcais
wrote the first draft of the part dealing with fungal diversity, C. Dutech of
the part dealing with pathogen evolution, M.-L. Desprez-Loustau and K.
Hayden of the part on disease resistance, C. Robin of the part on hyper-
parasitism, C. Vacher and B, Jakushkin ofthe part on the tree microbiote,
M. L. Desprez-Loustau of the introduction and conclusion. D. Piow, M. L.
Desprez-Loustan and B. Margais conceived Fig. 1. All co-authors con-
trbuted to the final wiiting and revision of the manuscaipt, with a special
contribution of K. Hayden Mane-Laore Desprez-Lovstan mitiated and

» Context Forest pathology has historically relied on an eco-
logical approach to nnderstand and address the practical man-
agement of forest diseases. A widening of this perspective to
include evolutionary considerations has been increasingly de-
veloped in response 1o the rising rates of genefic change in
both pathogen populations and tree populations due to human
activities.

- Aims Here, five topics for which the evolutionary perspec-
tive is especially relevant are highlighted.

« Reswlfs The first relates to the evolutionary diversity of fungi
and fingal-like organisms, with issues linked to the identifi-
cation of species and their ecological niches. The second
theme deals with the evolutionary processes that allow forest
pathogens to adapt to new hosts after introductions or to be-
come more virulent in homogeneous plntations. The third
theme presents issues linked to disease resistance in tree
breeding programs (e.g., growth-defense trade-offg) and pro-
poses new criteria and methods for more durable resistance.
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Evitar a introducgdo de espéci
exoticas e espécies de elevado ri

Algumas medidas preventivas

* Evitar o uso de plantas fora da sua drea geografica

* Evitar introduzir espécies novas a partir de sementes

* Ndo deslocar arvores vivas de uma drea infestada para uma ar
nao infestada

* Promover viveiros locais

* Usar como sebes vivas espécies nao cultivada

Ana Paula Ramos, pramos@isa.ulisboa.pt 15
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MEDIDAS LEGISLATIVAS

ERRADICACAO

Objectivo (2): Visa impedir o estabelecimento da praga ou da doenga recém-introduzi

Sucesso da erradicagdo com cardter absoluto depende:
* baixa capacidade de disseminagdo
* gama restrita de hospedeiros
* atuagdo em drea limitada (viabilidade econdmica)

Objectivo (3): A erradicagéio com cardter relativo visa reduzir o inéculo do patogénio o
ne de insetos presentes no hospedeiro/drea

* Tratamento de sementes —————> Luta quimica
* Tratamento de inverno apds poda
-/ * Eliminagdo:

- restos cultura

- hospedeiros espontan
- hospedei

Received: 3 October 2016 | Accepted: 27 August 2017

DOl 10.1111/efp 12389

ORIGINAL ARTICLE AUAIWSNG Forest Pathology 2.,

Assessment of the eradication measures applied to
Phytophthora ramorum in Irish Larix kaempferi forests

R.O'Hanlon'® | J. Choiseul’ | J.M.Brennan® | H.Grogan®

“Agri-Food and Biosciences Institute. Belfast,

Northern Irsfand Summary

“Degartment of Agriculture, Food 2nd the F s th | of the sudden larch death epidemic in Ireland
Msrine, Celbridge. Co. Kildare. Irsland and the UK. Within the EU, it is a quarantine pathogen and eradication measures are
Hoeticutturs Development PR - - - - P

Dieprtment, Teagase. Ashtown, Dublin, required if it is detected in hor forest measures
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with all host known to support pathogen sporulation within a 250-m buffer zone of
the infected stand. Between 2010 and 2016, these measures have affected over
18,000 ha of Larix kaempferi forests in Ireland and the UK, but the epidemic continues
to spread. An assessment of the efficacy of the eradication measures has not been
published to date. Here, we provide details of the detection frequency of P. ramorum
from aerial (rainwater) and terrestrial (soil, watercourses, plant material) sources in
three forest locations in Ireland that had significant areas of L kaempferi affected by
P- ramorum before their removal. Monitoring of six plots with differing infection and
eradication management histories was carried out from September 2013 to 2015.
Presence of P. ramorum was confirmed by plating plant material onto selective media,
followed by ical i ificati (o] d in 65 of
1283 samples, in all sample types and in 17 of the 20 months sampled. Only three of
the 295 soil samples were positive for P. ramorum, with all of these coming from an

area under perennial standing water. The most positive samples came from a plot
where symptomatic Larix trees had not been removed and the findings occurred con-
sistently over the 2-year study. Plots where infected Larix had been removed were
rarely positive for P. ramorum across all the sample types indicating a level of success
from the eradication measures in reducing pathogen levels on the sites.

https://onlinelibrary.wiley.com/doi/epdf/10.1111/efp.12389
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Molecular analysis to study invasions by forest pathogens:
examples from Mediterranean ecosystems
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Summary. Biclogiealinvasions by plants and arimals have been the subjest of ssveral review papers, butinvasions
by plant pathogens have only occasionally been deseribed and reviewed. The present paper discusses exotic plant
diseases whose epidemiclogy has been clarified using molecular analysis. Because the list of all exotic plant diseased|
is quite large, this review focuses on forest diseases caused by exotic microbes in Mediterranean ecosystems. In
particular, the contribution of molecular studies on exotic forest diseasss in faver of or against general invasion bicl-
ogy theoryis highlighted. The review follows different phases of the invasion process, giving exam ples of particular
diseases/pathogens for which characteristics have been analyzed
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emergent forest pathogens

lead to emergent diseases, the vast majority of for-

Exotic emergent diseases are, by definition, est epidemics can be traced back to the introduction
represented either by new host-pathogen combina- of an exotic pathogen caused by human activities
tiong or by the range expansion of known diseases (Wingfield ef al., 2001).
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4 cendrios distintos podem ocorrer

1. Invasdo de uma estirpe virulenta de um patogénio que se reproduz assexuadame

Ex: Fusarium circinatum na Califérnia . .
Fitness

2. A dispersdo do patogénio s6 ocorre durante periodos de condigdes ambientais
excecionalmente favoraveis
Ex. Phytophthora ramorum na Califérnia

3. A dispersdo do patogénio é relativamente facil mas ha isolamento geogrificoo que
determina periodos mais ou menos longos em que a doenga parece ndo estar pres:
(“lag phase”) ; menor variabilidade no seio da populagdo do patogénio

Ex.: Cryphonectria parasitica na Europa Resil

4. A variabilidade do patogénio aumenta por hibridagdo com ou
ou naturalizados na zona de infestagao
Ex: Ophiostoma novo-ulmie
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Reducing the risk of invasive forest pests and pathogens:
Combining legislation, targeted management and public

awareness
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Abstract Intensifying global trade will result in increased  PWN  Pinewood Nematode

numbers of plant pest and pathogen species inadvertently ~ WTO  World Trade Organisation
being transported along with cargo. This paper examines
current mechanisms for prevention and management
of potential introductions of forest insect pests and
pathogens in the Eurcpean Union (EU). Current European
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