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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 

globalization. 

These species pose significant threats to local ecosystems by outcompeting native species for resources, altering habitat str uctures, and sometimes 

introducing new diseases. 

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

economic damage in affected areas.

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, 

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. 

üThey contribute to the extinction of native species, 
üalter nutrient cycling and fire regimes, 
ü reduce ecosystem productivity. 

Beyond ecological effects, invasive species impose considerable economic costs through damage to 
agriculture, forestry, fisheries, and infrastructure. 
Their management requires extensive efforts and resources, making prevention and early detection crucial 
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 local 
biodiversity. 
invasive organisms often outcompete native species for resources, resulting in disrupted food webs and 
altered ecosystem functioning. 
Furthermore, the introduction and establishment of invasive species can cause major changes to ecosystem 
services such as pollination, water purification, and soil fertility, which are critical to both natural 
environments and human well-being.

Ecosystem Degradation

Invasive species disrupt natural cycles and ecological balances by altering nutrient cycling, increasing erosion, and modifying fire 
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 flora and fauna. 
This results in reduced genetic diversity and the loss of species that play unique roles in maintaining ecosystem stability.

Habitat Change

Invasive species cause significant alterations in vegetation structure and faunal composition, leading to habitat fragmentation and 
degradation. These changes can transform entire landscapes, making them unsuitable for native wildlife and disrupting ecological
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 Sci PollutRes 28, 54362ς54382 (2021). https://doi.org/10.1007/s11356-021-15961-5
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Invasive plants interact with native flower visitors directly (blue 
arrows) and indirectly via effects on interactions with native plants 
(green arrows)
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Anthropogenic factors play a critical and multifaceted role in the introduction and spread 
of invasive species across the globe. 

Introduction Pathways of alien invasive species

The identification and management of introduction pathways represent the frontline of invasive species 
prevention, forming the basis for targeted biosecurity measures such as pre- and post-border 
inspections, decontamination, and early-detection strategies 
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CBD pathways categorisation

Introduction Pathways of alien invasives

Defining and classifying Introduction Pathways

The Convention on Biological Diversity (CBD) defines these pathways as the Ψmeans by which species 

are moved to new regions beyond their native rangeΩ and differentiates between intentional and 

unintentional introductions, and the introduction mechanism is categorisedas follows: 

ü the importation of a commodity, 
üarrival via a transport vector, 
ü the establishment of an anthropogenic dispersal corridor, or the natural spread from a region where 

the species is itself alien 

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

The CBD pathway categorisationbuilds upon the 
framework proposed by Hulmeet al. (2008), 
utilisingthe six pathway types proposed (Release, 
Escape, Contaminant, Stowaway, Corridor and 
Unaided) and expanding upon them through the 
addition of 44 pathway subcategories nested within 
the main categories.
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Åwood packing materials

Ålogs, 

Ålumber, 

Åfuelwood and 

Åmanufactured wood articles, 

Åand baggage carried by 
travellers.
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ÅThe most important pathways for the 
introduction of forest pests is the 
intentional movement of 

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

Camping

Marine tourism Hiking
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In 2013, EPPOpublisheda poster 'Don't RiskLǘΩ.
Theobjectiveof thesedocumentsis to raisepublic awarenessabout the risksof moving
plantsandtheir associatedpestsduringinternationaltravel andto encourageresponsible
behaviour.
Displayed in airports or any other sites where international travellers will see it (e.g.
seaports,railway stations,travel agencies,embassies).
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Firewoodlogs accounted among important pathway by which invasive species, particularly the forest 
insects are transported to other areas. 

Firewood

Wood packaging material was likely the pathway by which EAB was 
introduced to North America, but firewood was been linked to new 
EAB infestations in the United States (Robertson and Andow2009). 
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Historical Emergence of IFPs

1

Chestnut Blight

Early 1900s: Caused by Cryphonectria parasitica, devastating American chestnut 

populations.

2

Dutch Elm Disease

Mid-20th Century: Ophiostoma novo-ulmi spread, decimating elm trees across Europe 

across Europe and North America.

3

White Pine Blister Rust

Late 19th Century: Cronartium ribicolaintroduced, affecting five-needle pines.

pines.

Historical introductions, such as chestnut blight and Dutch elm disease, highlight vulnerabilities. Pathways included imported nursery stock, raw logs, and even military transport during 

military transport during WWII.
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Canal du Midi
Ceratocytis platani 
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2016

2018
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TǎǘŀƴōǳƭΣ 5ƻƭƳŀōŀƘœŜ {ŀǊŀȅƤΣ 
2016, FO

TǎǘŀƴōǳƭΣ ¢ŀƪǎƛƳ DŜȊƛ tŀǊƪƤΣ 
2016, FO
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ÅElm-lined streets before and after Dutch Elm 
disease (https://ferrebeekeeper.wordpress.com/tag/elm/)

1971

1984
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Anoplophora chinensis
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Manuscript submitted to Forest Pathology
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In addition, needle blight symptoms, with defoliation in the lower crown of a Lebanon cedar (Cedrus libaniA. Rich) were also noticed

Dothistromasp.? 
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The nearest L. acicola infected trees (PNPS, PS)  in the arboretum 
were  45 m away from the infected C. libani (CL-LA)

Pinus brutia var. 
brutia f. 
agrophiotii

Conidiomata/conidia of 
Dothistroma sp. 
detected on needles (L. 
acicola not observed on 
samples from 2017 and 
2018)

L. acicola infectedCedrus libani 
individual

50 
m
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P. nigrasubsp. pallasiana var. pallasianaf. ĸenerianaP. nigrasubsp. pallasiana var. fastigiata P. sylvestris
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Conidiomata on C. libani 
needles

27.79-(34.90)-46.56 x 3.00-(4.51)-5.87 µm. 

Dark olive green to black conidiomata

Conidia on C. libani needles

light green or olivaceousto pale 
brown 
truncate base and rounded apex
verruculosesurface
Fusiform to cylindrical /straight or 
curved
(1ς)3(ς7)-septate 

P. sylvestris Ą22.15-(33.34)-38.38 x 3.59-(4.84)-7.32 µm, 
P. nigra subsp. pallasianaĄ 20.17-(30.03)-41.11 x 3.11-(4.36)-5.76 µm, 
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Risk to native plants
ÅNative pine species, espeially endemic varieties or forms are highly susceptible to BSNB

ÅBut alsoto Diplodiasp. and Dothistromasp.  

üCo-occurrence of Diplodia sp. and L. acicola can be lethal to native species

ÅCedrus libani is also susceptibleto BSNB
ÅProbably more susceptible against BSNB than DNB

ÅDiplodia sapinea was also detected on a different C. libani individual in the arboretum (Oskay et al 2018). 
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2018

üCo-occurrence of Diplodia sp. and L. acicola can be lethal to native species

2020
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Risk of spread

Arboretum locates in a natural deciduous forest, but also with Pine 
plantations(Pinus pinaster, P. nigra, P. sylvestris, and P. pinea)

Forest nursery500 m away from the arboretum 
(ornamentals including pines and christmas trees )

100m

12/07/2025 39



Dothistroma needle Blight
Red band needle blight 

(Dothistromaspp.)

ÅThe non-native red band needle blight (Dothistroma 
spp.) is one of the most significant diseases of pines. 

ÅThere are two species that cause the disease: 
Dothistroma septosporum, and Dothistroma pini. 
They can only be distinguished by means of 
molecular methods



ü Climate change 
ü Distribution and usage of infected seedlings within 

and between countries



Damaged caused by D. septosporum 

on P. radiata seedlings, New ZealandLodgepolepine, British Colombia (Woods et al 2005)
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Corsican pine 
and Lodgepole
pine(UK, 2008)

P. radiata plantation, Spain, 2018



Pinus mugo, P. nigra and P. sylvestrisare the 
most common hosts of the disease in Europe
P. nigra is the most susceptible (Drenkhanet 
al.2016). 
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Dothistroma septosporum 
symptoms on 
Pinus brutia
2013 (A. Lehtijarvi) 



July 25
hwa!b I!{¢![LY[!wL 59w{ bh¢[!wL 5ǊΦ mƐǊΦ «ȅŜǎƛ CǳƴŘŀ 

OSKAY
46



ÅPinus brutia forests

Å (Isparta - Burdur, 2013)



Dothistroma septosporum, the causal agent of Dothistroma 

needle blight, is wide spread especially in young Pinus brutia

forests of south western Turkey with well established 

populations exhibiting high genetic diversity and clear 

population clusters.
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Global ecoclimaticsuitability forDothistroma spp. under the 1961ς1990 climate normals, as modelledusing CLIMEX (Watt et al 2009).
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How to Identify?

Morphological

ÅRed-orange bands

ÅBlack fruting bodies 

Åspores

MOLECULAR

ÅD. pini vs. D. septosporum can 
not be seperated via 
morphology

ÅDNA sequencing

ÅcPCR with species-spesific 
primers

ÅqPCR

ÅD. pini vs. D. septosporum can 
not be seperated via 
morphology

ÅDNA sequencing

ÅcPCR with species-spesific 
primers

ÅqPCR

V Fast
V Reliable
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cPCR

DNA  extraction from 
needles

Visualization of PCR products
And scoring based on the presence of 

bants of species spesific sizes
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Shoot or tip blight 
and dieback diseases 
of conifers

ÅDiplodiapine tip/shoot blight (Diplodia
sapinea) 

ÅCenangiumdieback (Cenangium
ferruginosum)

ÅScleroderrisdieback / Brunchorstia
dieback (Gremeniellaabietina)

ÅSnow blight (Gremmeniainfestans)

ÅBlack snow mould(Herpotrichiapi-
netorum) 

ÅSydowiadieback of pine (Sydowia
polyspora)
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Diplodia tip/shoot blight (Diplodia sapinea)

ÅDiplodia sapinea(syn. Sphaeropsissapinea) is 
one of the most common diseases afflicting pine 
trees worldwide. 

ÅConifers from other genera (e.g. Picea, Abies, 
Cedrus, Larix, Pseudotsuga) can also be affected.

Åoutbreaks of the disease in accross Europe is 
related to 

ÅDrought--hot and dry summers 

Åsevere hail storms



Dynamics of the symptoms development of D. sapineain South-
East Estonia in 2014.
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Pinus sylvestrisΩǘŜ D. sapinea ȊŀǊŀǊƤ
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P. nelsonii, P. nigra «Oregon Green», P. mugo and P. radiata Atatürk Arboretum, 2017, F. Oskay

D. sapinea in Arboretum

Hosts
P. brutia, P. sylvestris, P. nigra, P. pinea
 Cedrus libani
P. radiata, tΦ ǘŜŀŘŀΣ tΦ ǇƛƴŀǎǘŜǊΣ tΦ ŜƭŘŜǊƛŎŀΧΧΦ
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Atatürk Arboretum, 2017, F. Oskay



P. brutia natural regeneration sites (A. Lehtijarvi ,2005). 

Young natural P. brutia stands infected with D. sapinea 
and Dothistroma septosporum  (A. Lehtijarvi, 2013). 
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Bursa OBM, Ö. !ǊƤŎƤ, 2020

KozakȅŀȅƭŀǎƤ, 2020,FO



Infected seed orchards
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Cypress canker
Seiridium cardinale

ÅInvasive alien species

ÅCan kill seedlings in nurseries and mature 
trees 

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