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Invasive Species and Global Impacts

Invasive species are organisms that establish, reproduce, and spread outside of their native habitats, often as a result of h uman activities and

gobalization.

These species pose significant threats to local ecosystems by outcompeting native species for resources, altering habitat str uct ures, and sometimes
introducing new diseases.

As a major driver of gobal biodiversity loss, invasive species contribute to the decline of native populations, disrupt ecos ystem services, and cause

economic damage In affected areas.

m Crustaceans
-

Invasive species are organisms including plants, animals, fungi, and
microorganisms that spread beyond their natural geographical ranges.
Their introduction may be accidental or intentional, but once established,
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they often become difficult to control.
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Invasive Species and Global Impacts

The impacts of invasive species are widespread, affecting ecosystems worldwide.

U They contribute to theextinction of native species
U alter nutrient cycling and fire regimes,
U reduce ecosystem productivity.

Beyond ecological effects, invasive species impose considerat®mic costshrough damage to

agriculture, forestry, fisheries, and infrastructure.
Their management requires extensive efforts and resources, making prevention and early detection cr

components of global biodiversity conservation strategies.
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Impacts on Biodiversity and Ecosystem Health

The spread of invasive species leads to significant ecological degradation and the irreversible loss of loc:
biodiversity.

Invasive organisms ofteputcompete native specidsr resources, resulting idisrupted food webs and

altered ecosystem functioning

Furthermore, the introduction and establishment of invasive species can caaje changes to ecosystem
services such as pollination, water purification, and soil fertiyich are critical to both natural
environments and human welleing.

Ecosystem Degradation

Invasive species disrupt natural cycles and ecological balances by altering nutrient cycling, increasing erosion, amgifireodifyi
regimes. These changes compromise the resilience of ecosystems and reduce their ability to recover from disturbances.

Local Species Loss

The aggressive competition and predation by invasive species often lead to the decline or extinction of native florasand faun
This results in reduced genetic diversity and the loss of species that play unigue roles in maintaining ecosystem stability.
Habitat Change

Invasive species cause significant alterations in vegetation structure and faunal composition, Ieadin_? to habitat fragmeamtati
degradation. These changes can transform entire landscapes, making them unsuitable for native wildlife and disruptieglecolog
interactions.
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The schematic diagram represents the destruction of habitat, reduction of
species diversity that leads to the homogenous environment by invasive
species

Schematic diagram represents the impacts of
invasive ants on animals sharing their habitat

Siddiqui, .A.Bamisile B.S., Khan, M.M. et al. Impact of invasive ant species on native fauna across similar habitats under global environmental
changes. Environ SeollutRes 28, 543654382 (2021). https://doi.org/10.1007/s1138821-159615



https://gamma.app/?utm_source=made-with-gamma

Food resource

Competition/
facilitation
DIRECT

Pollination

INDIRECT
Change in pollination
service delivery

INDIRECT
Change in native floral
resource availability

Invasive plantS interact with native flower visitors directly (blue Fumsikanl Ecolmgy 3017, 31, 3846 o 10.1110/1363-2435. 1 275
arrows) and indirectly via effects on interactions with native plants PLANT_POLLINATOR INTERACTIONS FROM FLOWER TO LANDSCAPE
(green arrows)

Direct interactions between invasive plants and native
pollinators: evidence, impacts and approaches

Jane C. Stout* and Erin Jo Tiedeken'
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Introduction Pathways of alien invasispecies

2.0 - Alien species
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Anthropogenic factors play a critical and multifaceted role in the introduction and spread
of Invasive species across the globe.

The identification and management of introduction pathways represent the frontline of invasive species
prevention, forming the basis for targeted biosecurity measures such aspdepostborder
inspections, decontamination, and eaudgtection strategies
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Introduction Pathways of alieimvasives

Defining and classifying Introduction Pathways
The Convention on Biological Diversity (CBD) defines these pathways\Heédms by which species
are moved to new regions beyond their native raCed differentiates between intentional and

unintentional introductions, and the introduction mechanisntategorisedas follows:

U the importation of a commodity,

U arrival via a transpornector,

U the establishment of an anthropogenic dispersal corridor, or the natural spread from a region where
the species is itself alien

CBD pathwaygategorisation

Movement of COMMODITY VECTOR SPREAD
A \ V
Intentional Unintentional Corridor & Dispersal
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The CBD pathwasategorisatiorbuilds upon the
framework proposed byHulmeet al. (2008),
utilisingthe six pathway typeproposed Release,
Escape, Contaminant, Stowaway, Corridor and
Unaided and expanding upon them through the
addition of 44 pathway subcategories nested within
the main categories.

An overview of the CBD pathways categorisation scheme
showing how the 44 pathway subcategories relate to the
six main pathway categories (modified from (Harrower

et al., 2018).
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AThemostimportant pathwaysfor the
Introduction of forest pestsisthe
Intentional movementof

u live plants







Tourism and recreational activities, in
particular, serve as significamectors
by unintentionally facilitating the
transport of non-native species
through various means. These huma
induced pathways accelerate the
distribution of invasive organisms
beyond their native habitats, often
disrupting local ecosystems and
biodiversity.

Marine tourism
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Pests and diseases can hide on plants.
Please do not bring home plants, In 2013 EPP@ublisheda poster'Don't RiskL i Q
seeds, fruit, vegetables or flowers. Theobjective of these documentsis to raise public awarenessabout the risksof moving
plantsandtheir associatedestsduringinternationaltravel andto encourageresponsible
behaviour

Displayedin airports or any other sites where international travellers will seeit (e.g.
EJ seaports,railway stations, travel agenciesembassies)
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Hrewood

Hrewoodlogsaccountedamongimportant pathway by which invasiapeciesparticularlythe forest
Insects are transported to other areas

A single piece
of firewood

can DESTROY
millions of trees.

=

Mowtt] rewad o e 3 e Ko mettes mwiy
£ e ieviedve et and dasrd o our foresi

BUY LOCAL, BURN LOCAL Wood packaging material.was Iike_ly the pathway by which EAB was
DON’T MOVE iIntroduced to North America, but firewood was been linked to new
FIREWOOD EAB infestations in the United States (Robertson/ndiow2009).
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Historical Emergence of IFPs

Chestnut Blight White Pine Blister Rust

Early 1900s: Caused Byyphonectria parasiticalevastating American chestnut

Late 19th CenturyCronartium ribicolantroduced, affecting fiveneedle pines.
populations.

pines.

Dutch EIm Disease

Mid-20th CenturyOphiostoma novalmispread, decimating elm trees across Europe

across Europe and North America.

Historical introductions, such as chestnut blight and Dutch elm disease, highlight vulnerabilities. Pathways included magsstg stock, raw logs, and even military transport during
military transport during WWII.
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& | Ceratocystis platani is killing plane trees in Istanbul (Turkey)

- symptomatc tzmues In @ survey of 9748 Plateous in streets and parks of |stanbul,
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Summiary

Cergtocystic platani was detected at several locations in the European tide of |stanbul.
causmng severs dishack and mertality, mamly on Platonus * acerifolia imperted from
lesly approsomately 160 years apo, but a0 on Pletonus orienbaliz. In the work reportad
hare, the catsal ag=nt of the disback and mortality was identified bazed cn morhao-
|ozical characteristics in colture and intermal transcribad zpacer (IT5) saquencing, con-
firming the pres=nce of C. plafoni in Turkey. &l anabyzed O plefoni molites from
Istanbul shared the same IT5 sequence with European C. patani straing availsble in the
MCBY, but differed from other zpecies previowsly azcribed to the Ceratocyst fimbriate
species complex. Pathopenicity of C platani was proven by moculation onto
25-em-long and 4-9 mm dizm_ P. orevitafz twizs and the causal apent reisclited from

26,5% of treez shawed symptoms of C. platani infactions, whilst 5.6% were dead. The
proportion of symptomatic tress was higher where manazsment interventions, wuch
as topoing ar pruning and feling infacted tress had besn camied out.
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AElmlined streets before and after Dutch EIm
dISeaSthtps://ferrebeekeeper.wordpress.com/tag/elm/)
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In addition, needle blight symptoms, with defoliation in the lower crown of a Lebanon c&ddrys libanA. Rich) were alsaoticed

e

T e— Dothistromasp.?

= -

o ||_||---_'|r
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L. acicolanfectedCedrus libani
individual

Conidiomata/conidia of
Dothistroma sp.

Pinus brutiavar. detected on needled(
brutiaf. acicolanot observed on
' samples from 2017 and
2018)

= —

JFPNPN

JPNPL

The nearest.. acicolanfected trees (PNPS, PS) in the arboretum
were 45 m away from the infected. liban{CLLA)
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P. nigrasubsppallasiana var. pallasianak e ner i anap nigrasubsppallasianavar. fastigiata P. sylvestris

12/07/2025 35



Conidiomata onC. libani Conidia onC. libanineedles
needles

light green omlivaceoudo pale
brown

truncate base and rounded apex
verruculosesurface

Fusiform to cylindrical /straight or
curved

(1¢)3(c7)-septate

Dark olive green to black conidiomata

: 27.79(34.90)46.56 x 3.044.51)5.87 um.
B . P. sylvestrigy 22.15(33.34)38.38 x 3.594.84}7.32 pm,
! . | P. nigrasubsppallasiana, 20.17(30.03}41.11 x 3.144.36}5.76 pm,
- -
N
4 / |
. il )
'. 50 pm 3 ;
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Risk tonative plants

A Nativepine speciesespeiallyendemicvarietiesor formsare highlysusceptibleo BSNB
A Butalsoto Diplodiasp. andDothistromasp.
U Cooccurrence oDiplodiasp. andL. acicolacan be lethal to native species

A Cedrus libanis alsosusceptibleéo BSNB
A Probablymore susceptibleagainstBSNBhan DNB

A Diplodia sapineavas also detected on a differe@t libanindividual in the arboretum (Oskay et al 2018).

12/07/2025 37



U Cooccurrence oDiplodiasp. andL. acicolacan be lethal to native species
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Risk of spread

Google Earth

Arboretum locates in a natural deciduous forest, but also Witie
plantations(Pinuspinaster,P. nigra, P. sylvestriand P.pinea)

(ornamentaldncludingpinesand christmastrees)

12/07/2025 39




Dothistroma needle Blight

Red band needle blight
(Dothistromaspp.)

AThe nonnative red band needle blight (Dothistroma
spp.) Is one of the most significant diseasépines.

AThere are two species that cause ftisease:
Dothistroma septosporum, and Dothistroma pini.
They can only be distinguished fmgans of
molecular methods




AMERICA!

U Climate change

U Distribution and usage of infected seedlings within

and between countries

Dothistroma spp.

© Dothistroma pini confirmed
® [Dothistroma septosporum confirmed

@ [, septosporum and D. pini confirmed

¢ DMBE reported but species not confirmed

DME recorded without geographical
coordinates

& DMNB not found
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The peopraphic distribution of Dothistroma needle blight (DNB). Molecular methods were used to identify the causal agent:




Lodgepoleping, British Colombia (Woods et al 2005)




Corsican pine
and Lalgepole
pine (UK, 2008)
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Pinus mugo Pinus nigra  Pinus sylvestris

Pinus mugpP. nigraand P. sylvestriare the
most common hosts of the disease in Europe
P. nigrais the most susceptiblbrenkhanet
al.2016).

ity index (DSI)

ISease severl

D

FIGURE 3 Pinus nigra subsp. laricio showing severe Dothistroma needle blight (DNB) symptoms (centre and right of picture) growing adjacent
to green Pinus sylvestris trees showing little or no apparent DNB symptoms (left of picture) in the south of England (Photo Credit: M.S. Mullett)



Dothistroma septosporum
symptomson
Pinus brutia

2013 (A. Lehtijarvi)
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A Pinus brutidorests
A (Isparta- Burdur, 2013)
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o i T Distribution and genetic diversity of Dothistroma septosporum
Dothistroma needle blight surveyed at 29 sites in in Pinus brutia forests of south-western Turkey
south western Turkey.
Infections confirmed at 18 sites
Caused solely by Dothisiroma septosporum,

The first analysis of Dothistroma septosporum populations in
Turkey, in a region with a Mediterranean climate. Funda Oskay® © | Zeynep Tunah® | Asko T.Lehtijrvi® | Hatice Tugba Dogmus-Lehtijarvi® |

- . Steve Woodward” | Martin Mullett®” ©

g g = H Dothistroma septosporunthe causal agent of Dothistroma
3 sof - %m 1 needle blight, is wide spread especially in yolimus brutia
- S ; forests of south western Turkey witrell established
& T g ] | populations exhibiting high genetic diversityand clear
[ 1,00~
i . | .
™ a0 opulation clusters.
] i _J i d pPop
- 1 | ] - i
= = | 2 3

) LA Gilnibofrm

View of sites with severe Dothistroma needle blight

infections . .
12/07/2(5I o Genetic diversity and population structure across 7 48

locations




Globalecoclimaticsuitability forDothistromaspp. under the 19641990 climatenormals asmodelledusing CLIMEXVatt et al 2009)

Climatic Suitability

(Ecoclimatic Index)
Unsultable (El=0)
Marginal (El=1-5)

| Suitable (EI=8-25)

Bl ceiing) (E1725)
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How to ldentify?

A Redorange bands
A Black fruting bodies
A spores

_ JOLECULA

V Fast
V Reliable
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Visualization of PCR products
And scoring based on the presence|of
bants of species spesific sizes

DNA extraction from
needles

hwa!b 1! {¢![LY[!wL 59w{ bh¢[!wL 5NP meENP «2S5ajp, CdzyRlI

July 25 OSKAY



Shoot or tip blight
and dieback diseases
of conifers

A Diplodiapine tip/shoot blight Diplodia
sapineg

A Cenangiumdieback Cenangium
ferruginosun)

A Scleroderriglieback /Brunchorstia
dieback Gremeniellaabieting

A Snow blight Gremmenianfesans)

A Black snownould (Herpotrichiapi-
netorum)

A Sydowiadieback of pinegydowia
polysporg

54
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Ip/shoot blight (Diplodia sapinea)

ADiplodia sapinegsyn Sphaeropsisapined is
one of the most common diseases afflicting pine
treesworldwide.

AConifers from other genera (e.Bicea Abies,
Cedrus, LarpRseudotsugpcan also be affected

Aoutbreaks of the disease in accross Europe is
related to
ADrought-hot and dry summers
Asevere hail storms
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Dynamics of the symptoms developmentiafsapinean South

East Estonia in 2014
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D.sapineain Arboretum

Hosts

P. brutia, P. sylvestris, P. nigra, P. pinea
Cedrus libani

P.radiatat ® G SIFRFEX t®d® LIAYlF&aG§SNE t o
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P.nelséHif P.nigra «OregonGreens, P. mugand P. radiataAtatirk Ar




P, brutia naturalregenerationsites(A. Lehtijarvi,2005).

Youngnatural P brutia standsinfected with D. sapinea
and Dothistromaseptosporum(A. Lehtijarvi,2013.




Piuser wspra

Pinus sylvestris tohum bahgesi Pinus nigra tohum hahcesi
lzmit, Kerpe, FO, 2012

Phytopathoiogia Mediterranea Firenze Linwersity Press
Tha riemaional oumal of fhe winv hupress. com'pm
] o g B T . B e 1
Plant Protect. Sci. Vol. 50, 2014, No. 4: 217-220 A YRRt

Research Papers

Occurrence and Genetic Similarity of Diplodia pinea Qunvican Severity of Diplodia shoot blight (caused
on Shoots and Cones in Seed Orchards of Pinus spp. ey DU Indlaaupten) W gtestust un Finus
) 5. Dogmus Lentiand 7. Lenani  SYIvestrisand Pinus nigra ina plantation
in North-Western Turkey Diiotia shont bigt (oaused oy 0. containing five pine species
lodia sapingal was greasat on Fines

s ins and Pis nigea in & plan
= . I I ._ % 2 i 1 tation contalrng five pine apocies .
TuGea H. DOGMUS-LEHTIJARVI', Avse GiiLpen Apay KAYA?, Asko LEHTIJARVIY, Phyfopathoiegia Mecierranes 56121 Avye GULDEN ADAY KAYA', Suie YELTERIN', Togea DOGMUS LEFTI-
248-258 daii 10,1460 Phyiopathcd JARVE, Asko LEHTHARVD, Steve WOODWARD
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Infected seed orchards
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Turkish Journal of Forestry | Tiirkive Ommancilik Dergisi
2021, 22(3): 218-228 | Rescarch anticle (Araghrma makakesi) 100
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Incidence of Diplodia sapinea in Pinus nigra subsp. pallasiana and Pinus sylvestris 0
seed :

Funda Oskay*" ", Adem Karatas®

7i?

o 32

] 15

R I ri—r—ri
P R -

o TEEZ 0o TMISE Ch_TELS Ch THRI ok TESI K_TEM:

5 &5 B B

oo

Eimltnme enedis @ cimlenme ylpdey

Diplodia pimed ve diger lg@mﬁeﬁimmlmm

o

/
!

|
II' IK\Q - H,/ | |

G5 TBIZ (s TMISE ChOTR49 5_1551/;-{551 [k _TB72

mGalgmeyok W Dplodia pooa @ Diger funguslar



Dr. Funda OSKAY




New Diswase Reports (2018) 38, 13, hitp:/ide. doi.org/10.5 107/}. 2044-0588. 20 18.038.013

New Disease Reports

First report of Diplodia sapinea on Cedrus libani in
Turkey

F.Oskay ', A Lebtijdra ¥, LT, Dogmusg-Lefibiling | and 5. Woodward *




Cypress canker
Seiridium cardinale

A Invasive alien species ! "¥Y ¥ | |¥ ¥

A Can kill seedlings in nurseries and mature
trees

A The disease is transmitted at long
distances via the use of infected seedlings

July 25 Dr. Funda OSKAY



