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Portugal - Containment Stage

Presence of pine wood nematode since 1999

Well-established national system for forest pest management
and risk governance

Implementation of coordinated control and containment
programmes (monitoring, sanitary measures, movement
restrictions)

Strong institutional cooperation (ICNF & DGAV) and
structured reporting systems

Extensive practical experience in managing quarantine forest
pests

Fellowship Background Ly
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Poland - Prevention Stage

Absence of pine wood nematode, but high risk of
introduction and spread

Dominance of Scots pine (Pinus sylvestris) — high
ecosystem vulnerability

Increasing stress factors (drought, European mistletoe) —
weakened stands and higher susceptibility

Additional threat: presence of PWN vector Monochamus
galloprovincialis

Need for proactive preparedness
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Fellowship Objectives

Analyse phytosanitary governance in the context of PWN
management in Portugal

Understand risk-based management of the pine wood
nematode

Explore advanced monitoring and reporting systems

Evaluate control and prevention strategies

Identify solutions applicable to Poland

Instituto da Conservagao
da Natureza e das Florestas

Detection of Bursaphelenchus xylophilus
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= Both females and males are ilform (Figwre 1A)

* Oesophages! lands overiap the intestine dorsally (1A}
* Large and developed metacorpus (Figure 18, €, O]

2) Detect if mematodes beiREAELD the Eenws Bursophelenchus are preient
the Aphelenchoides nematodes, seiect males and females for observation under & high-

ater iSenttying

well in Figure 1.
* Tylnchid stylet, pharyr and metacorpus (Figare 1C)

* One gonad (viva posterior) (Fgwre 1F ~ 16)

* Basal knobs present (but usuably sma) [Figure 16
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» Robust spicules in males (Figwre 1)
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RISK OF PWN DISPERSION

BASED ON THE IMPACT

Impact as a function of:

* Density of host conifers (DF);
* Presence of declining trees (D);
* Proximity to the border of burned
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reas (dAr) and to the centre of
burned areas (Ar);
* Proximity to the buffer zone
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Fellowship Activities

Lectures, seminars, and experts consultations with ICNF,
INTAY, and DGAVY specialists in Portugal

Key topics

v' Phytosanitary legislation, prevention strategies, and forest protection
against biotic pests (ICNF: Jos¢ Manuel Rodrigues).

v Evolution and management of Pine Wilt Disease: from eradication to
containment strategies (INIAV: Luis Bonifacio Maria Lurdes Inacio,
Maria Filomena de Sousa Nobrega).

v Phytosanitary measures reducing the risk of quarantine pests in wood
packaging materials used in international trade (DGAYV, Phytosanitary
Inspection and Vegetative Propagation Materials Division - DIFMPV:
Maria Clara de Almeida Serra, Jodo Nuno Barbosa) |
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Fellowship Activities

Laboratory diagnostics and reference lab (the National Institute for Agricultural and Veterinary
Research, INIAYV, L.P.) visits

Training on PWN 1dentification following EPPO standards, including EU sampling and nematode extraction procedures
(PM 7/119 (1)), and practical work in morphological and molecular identification techniques (PM 7/4 (3))




Fellowship Activities

Forest surveys

Training in pheromone trapping

A 4 " Participation in study on modelling

protocols for Monochamus 5 S - 1 o .
galloprovincialis Training in diagnostic procedures for M. galloprovincialis flight dispersal
trees infected with PWN in heterogeneous landscapes

Collection of beetles and analysis of trap

: Research on oleoresin production and
catches (target and non-target species)

its impact on secondary pests



Fellowship Activities

Inspections of Wood and Phytosanitary Controls

¢ Detailed wood assessment: moisture measurement, bark presence,
and insect exit holes

¢ Identification of infestation symptoms, including signs of PWN
vector

¢ Familiarization = with import documentation (phytosanitary
certificates, inspection protocols)

¢ Observation of pheromone-based insect monitoring systems in ports

s Knowledge of early detection methods for invasive species at points
of entry

¢ Practical use of the TRACES system for inspection reporting

. Nty
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Inspections of imported pine wood (Pinus spp.)
with ICNF experts (Forest Phytosanitary Division)




Fellowship Activities

Plant Health Inspections and Xylella
fastidiosa Surveillance

¢ Assessing phytosanitary status and control
measures of X. fastidiosa in Portugal and the EU

» Implementing monitoring strategies n
Demarcated Zones (100 x 100 m grid, buffer
areas)

L)

* Understanding epidemiology and economic
impact since 2019 (forestry and ornamental hosts:

Quercus spp.)

¢ Reporting field data using the DGAV Web-GIS
platform

L)

L)

Participation in ICNF plant health inspections targeting early detection and eradication of Xylella fastidiosa in the Demarcated
Zone of Massama e Monte Abrado (Espirra nursery area), including collection of plant samples and sap-feeding insects as

potential vectors in buffer zone field surveys (A). Training in molecular diagnostic techniques for detection of X. fastidiosa in
plant material in the FitoLab (Instituto Pedro Nunes, Coimbra) (B)



Fellowship Outcomes

Application of Fellowship Knowledge in Teaching

v' Transfer of knowledge and experience gained during
the internship to teaching activities

v Conducting classes (lectures and exercises) for second-
cycle (MSc) students

v' Enriching course content with up-to-date practical and
expert knowledge

Courses delivered:

» Strategy and tactics of forest protection against
diseases and harmful insects

¢ Phytosanitary protection in trade of plants and forest
products within the EU




Fellowship outcomes

One-month scientific internship at INIAV (Oeiras,
Portugal, 2024), building on EPPO Fellowship
cooperation (2023)

CERTIFICATE OF COMPLETING AN INTERNSHIP

Instituto Nacional de Investigagao Agraria e Veterinaria, I.P.; INIAV,
Av. da Republica, Quinta do Marqués, 2780-157 Oeiras, Portugal

confirms the completion of intemship by Magdalena Kacprzyk, Ph.D., Eng

Objectives

v' Intensive training in diagnostics of nematodes associated with
insects and wood using morphological and molecular techniques.

v" Practical use of Polish materials (wood and insect samples) in
analyses.

v Advanced training in PWN detection and research methods.

v Development of ideas for research projects and international
cooperation (INIAV/ University of Lisbon/ University of
Agriculture in Krakow)




Enhancing cooperation with INIAV: Dr. Ana Rita Varela,

Dr. Maria Lurdes Inacio, Dr. Luis Bonifacio

1. Advanced Monitoring Optimization

Development and optimization of pheromone-based trapping systems for
longhorn beetles (Coleoptera: Cerambycidae), aimed at enhancing detection
sensitivity, selectivity, and operational efficiency within integrated forest
pest surveillance frameworks.

2. Biodiversity and Vector - Nematode Interactions

Assessment of the diversity of target and non-target beetle species and their
associated nematodes 1n the monitoring of the pine sawyer beetle
(Monochamus galloprovincialis) in Scots pine (Pinus sylvestris) and
maritime pine (Pinus pinaster) stands

Manuscript in preparation: Varela A.R., Kacprzyk M., Bonifacio L., Inacio M.L.
New records of insect-associated Bursaphelenchus spp. in Portugal and Poland
supported by multilocus phylogenetic analyses and a review of Bursaphelenchus species
and their insect hosts.

Fellowship outcomes

Manuscript published
WILEY

Forest Pathology

| ORIGINAL ARTICLE

Additional Records of Potensaphelenchus stammeri
(Nematoda: Aphelenchoididae) in Association With
Spondylis buprestoides (Coleoptera: Cerambycidae)
Across Europe

M. L. Inicio'? | A.R. Varela'*

| M. Kacprzyk® | S. Costa® | L. Bonificio'?



Enhancing cooperation with INIAV: Dr. Ana Rita Varela,
Dr. Maria Lurdes Inacio, Dr. Luis Bonifacio

Presentation of joint research results (Dr. Luis Bonifacio)
in TUFRO Working Party 7.03.10 Conference “Forests’
Future 2025: Bark Beetle Outbreak in Central Europe”,
22-26 September 2025, Prithonice, Czech Republic
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Forests” Future 2025

Bark Beetle Outbreak in Central Europe -
Consequences and Future Challenges

Prihonice, September 22nd - 25th 2025
Book of Abstracts

Edited by Vit Sramek, Milo§ Knizek et al.

ol
"‘i‘ :.
. Conference is organized under the auspices of the
Yoo CTACH ARG Czech Minister of Agriculture Marek Vyborny
Conference is organized as joint meeting with
IUFR O’)) IUFRO WP 7.03.10: Methodology of forest insect
\ / and disease survey
Conference partners:
LESY % Zuniles  MATRIX
4 FYTORARM CZ ... uniles Paallin)

Fellowship outcomes

Diversity of target and non-target beetles
and associated nematodes in monitoring
of the pine sawyer beetle
Monochamus galloprovincialis (Coleoptera,
Cerambycidae) in Scots pine and Maritime
pine stands - a case study from Poland and
Portugal

Magdalena Kacprzyk”, Luis Bonifacio®¥, Ana Rita Varela’®,
Maria Lurde Inacios**, Maria José Silva¥, Wiktor Bebas",
Magdalena Koziot"

' Department of Forest Ecosystems Protection, University of Agriculture in Krakow,
Al 29 Listopada 46, 31-425 Krakow, Poland

A Instituto Macional de Investigacao Agraria e Veterinaria (INIAV, |.P), Quinta do Margués,
2780-159 Qeiras, Portugal

| GREEN-IT Bioresources for Sustainability, ITQB NOVA, Av. da Republica, 2780-157 Oeiras,
Portugal

4 MED, Mediterranean Institute for Agriculture, Environment and Development and CHANGE
Global Change and Sustainability Institute, Institute for Advanced Studies and Research,
Evora University, Polo da Mitra, Ap. 94, 7006-554 Evora, Portugal

Biatechnical methods that use chemical lures to attract harmiful forest insects are an important companent of
prevention and management efforts of integrated forest protection (Sukovata and Skrzecz, 2022). Moreover,
due to the ongeing climate change, globalization of trade of wood and wood commaodities, the pressure from
native and non-native pests is increasing on forests (Schafstall et al, 2024). In Europe, one of the challenges of
today’s strategyis to protect pine stands against the quarantine pinewood nematode Bursaphelenchus xylophilus
{Steiner et Biihrer, 1934) Nickle, by monitoring its vectar, the pine sawyer beetle Monochamus gallopravincialis
{Oliv) (Coleoptera, Cerambyridae), using different pheromone traps {Alvarez et al, 2015; Sousa et al, 2015;
Jactel et al., 2019; Sukovata et al, 2022), baited with Galloprotect-20 lure (SED{, Spain). The lure includes the
specific pheromane for M. galloprovincialis but also pine volatiles and bark beetles’ pheromones (Pajares et
al, 2010). As a result, many other bark- and wood boring beetles (Coleoptera, Curculionidae, Scolytinag) and
lenghorm beetles (Coleoptera, Cerambycidae) are also caughtin traps (Rodrigues et al, 2015; Sousa et al, 2015;
Allison et al, 2024).

n the spring and summer of 2024 the occurrence of M. galloprovincialis, bark- and wood baring bestles in
Scots pine [Poland: Wioszczowa, Knyszyn] and Maritime pine (Portugal: Samora Correia; Tréia) stands were




Fellowship outcomes

Enhancing cooperation with INIAV: Dr. Fernanada Simoes, Dr. Luis Bonifacio
and the University of Lisbon: Prof. Ana Cristina da Silva Figueiredo

3. Microbiome of ambrosia beetles

Investigation of the bacteria of ambrosia beetles colonizing deciduous
and coniferous trees and their role in tree disease processes.

4. Chemical Ecology of Insects

Study of cuticular hydrocarbon compounds in Monochamus spp. and
development of an innovative method to disrupt transmission of the
pine wood nematode (partner in a project submitted in Portugal) i
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Fellowship outcomes

Enhancing cooperation with the University of Lisbon: Prof. Ana Cristina da Silva
Figueiredo and INIAV: Dr. Jorge M. S. Faria

5. Natural compounds from Viscum album spp. as potential biopesticides

Exploration of Viscum album as a source of bioactive compounds for sustainable
nematode (PWN, Globodera spp.) management, integrating chemical profiling of
essential oils and assessment of their nematicidal potential.

Manuscript under review Bachelor’s  thesis developed °
through collaboration during a
Industrial Crops & Products tWO-mOnth Erasmus+ Smdent . ‘ .
Viscum album subsp. album, subsp. abietis and subsp. austriacum from Poland: : : P s ) i ol
essentia o variabify assessmMgnt an_dtoc?mﬂparisore with a iterature survey internship (27 July—27 September )
--Manuscript Draft-- . . . é
i 2025) at the University of Lisbon
Manuscript Number: INDCRO-D-25-06400R1 .
e Type: Research Pape and INIAV Institute.
Saction/Category: Mon-food bioactive products
Keywords: Viscum album, mistletoe, essential oil, volatiles, GC-FID, GC-MS
Magdalena Kacprzyk ¢, Alexandra M. Machado ®, Luis Bonifacio =<, Jorge M. S. Faria ¢, Ana Cristina
Figueiredo®*




Outcomes from the fellowship

Enhancing cooperation with the University of Lisbon: Prof. Ana Cristina da Silva
Figueiredo and INITAV: Dr. Jorge M. S. Faria

PP - 39 ISE02025, Sarajevo, Bosnia and Herzegovina - September 07-10, 2025

Natural compounds from Viscum album spp. as potential T —

subsp. abietis and Viscum album subsp. austriacum from Poland

Kacprzyk, M.#, Machado, A.M.»*, Bonificio, L.=4, Faria, ].M.S.=4, Figueiredo, A.C}»

[ ] [ ] [
1 O p e S tl c l e S aliniversity of Agriculture in Krakow, Department of Forest Ecosystems Protection, AL 29 Listopada 46, Krakow,

Poland

iCentre for Ecology, Evolution and Environmental Changes (CE3C) & CHANGE - Global Change and
Sustainability Institute, Faculdade de Ciéncias do Universidade de Lishoa, Compo Grande, Lishoa, Portugal
<Instituto Nacienal de Investigagdo Agrdria e Veterindria {INIAV, 1.P), Quinta do Marqués, Oeiras, Portugal
AGREEN IT Bioresources for Sustainability, ITQB NOVA, Av. da Repiblica, Deiras, Portugal

*Lor ing author: pt

Keywords: Viscum, mistletoe, essential oil, volatiles, GC-FID, GC-MS

: Viscum L. species (mi: ) are hemiparasiti g as medicinal plants in
and Europe, which are alsa relevant for nutrient eyeling, biodiversity maintenance, and the survival of
depend on farests [1, 7). Nevertheless, recent evidence shaws that they also contribute to trees decline
particulacly in & [2]. The abjective
ork was to expand knowledg 4 ; o mistletos by assessing the chemical
ol essential oils [EOs) isolated from the leaves [L) and wooden (W] parts of Viseum album subsp. abietis
Viseum album subsp. album (Va_alb), and Viseum album subsp. austrigewm (Va_aus), collected in Poland.
Mistletoe volatile profiles were compared with those from the parasitized portions of two hasts, Pinus sylvestris and
Acer rubrum. Methods: EOs were isolated by hydrodistillation and analysed by Gas Chromatography with Flame
lonisation Detection ( ) for quani on and by Gas chromatography-Mass spectrometry (GC-MS] for
component identification [3]. Viseum valatile profiles were used in the evaluation of the chemieal correlation among
the samples by cluster analysic. Results: The EOs yield was low (< 0L05%, v/dw]. but 186 compounds were identified
inall Viseum and host EDs. Agglomerative cluster analysis based on the guanti ion of the analyzed samples
evidenced two main clusters poorly correlated, despite the qualitative sim
Va_aus leal EOs were dominated by a-nonanal (7-1 i
2-trans 4-trans-decadienal (7-13 nd palmitic acid (9-11%], were the main components of the EOs af the woody
of the same spe s were dominated by trans-f-farnesene {13-23%), a-pinene [traces-11%) and
2 The results obtained highlighted the tendency of s tion af leal EOs fram those
£ d Va_aus showing a higher co tion than each with Va_alb
updated survey of the existing literature reinforces the
ns-4 trans-decadienal, trons-f-E ne and palmitic
acid as representative dominant components of 1 albun valatiles, independently af the subspecies, variety, or host.
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Presentation of joint research results (Dr. Alexandra
Machado) in 55th International Symposium on Essential

Oils (ISEO 2025), 7-10 September 2025, Sarajevo, Bosnia

and Herzegovina ISEO 2025
BOOK OF ABSTRACTS

-tr
of the woody parts,
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Bonifacio L. Nematicidal Activity of Essential Oils Isolated
from European Mistletoe (Viscum album L.)

B2

ISEO 2025

7-10. SEPTEMBER




Fellowship outcomes

Establishment of international scientific contacts and
engagement with EPPO expert networks

v" Participation as an observer in the 28th meeting
of the EPPO Panel on Quarantine Pests for
Forestry (October 2023) - representing the first-
ever involvement of a Polish representative in
the Panel’s work

28th Meeting of the Panel on
Quarantine Pests for Forestry
(Kildare, Ireland, 2023-10/31-11/02)
(EPPO archive)

v" Since 2024 - member of the EPPO Panel on

, 29th Meeting of the Panel on
Quarantine Pests for Forestry

Quarantine Pests for Forestry
(York, GB, 2024-10-16/18) (EPPO
archive)

30th Meeting of the Panel on Quarantine
Pests for Forestry (Paris, 2025-11-12/14)

https://www.eppo.int/ABOUT EPPO/panel composition/pm_forestry (EPPO archive)
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