IUCN EICAT Record Sheet: B - EICAT Assessment

	1/ Assessor details

	Name
	Email
	Address
	Phone
	Assessment submission date

	Susan Canavan
	sucanavan@gmail.com
	Postdoctoral Researcher, Agronomy, Department, University of Florida, 3127, McCarty Hall B
	001(352)328-2921
	NA


.

	2/ Reviewer details

	Name
	Email
	Address
	Phone
	Assessment submission date

	NA
	
	
	
	




	3/ Species taxonomy

	Kingdom
	Phylum
	Class
	Order
	Family
	Species scientific name
	Species common name
	Subspecies (if applicable)
	Varieties (plants only)
	Synonyms
	Taxonomic notes 

	Plantae
	Spermatophyta
	Dicotyledonae
	Myrtales
	Myrtaceae
	Eucalyptus camaldulensis
	river red gum
	
	
	
	

















	4/ EICAT assessment

	Country / countries of most severe impact)
	Region(s) of most severe impact 
	EICAT impact mechanism(s) 
	EICAT impact category for this assessment (i.e. current recorded impact) 
	Justification for EICAT assessment 
	Change from previous EICAT assessment? 
	Maximum recorded impact 
	EICAT confidence rating 
	Justification for confidence rating

	South Africa
	Western Cape
	(9) Chemical impact on ecosystem, (10) Physical impact on ecosystem, (1) Competition
	MC, MO, MR
	Eucalyptus camaldulensis populations were found to establish along riparian areas where they form dense monoculture stands. There was evidence that these dense stands directly exclude certain native species (i.e. reducing or regionally eliminating populations), but also indirectly reduce populations (i.e. by reducing necessary resources for native species). 
	First assessment
	MR
	High
	Five of the eleven studies had a confidence rating of 'high'. Further, the studies corroborated each other on the general impacts that E. camaldulensis have when they form monocultures in riparian areas. 



	5/ Detailed description of EICAT assessment
	
	6/ Additional Information
	
	7/ Search protocol

	Description of impacts 
	List impacted species 
	Pathways of introduction
	Management actions
	Further research required?
	
	Notes / comments / additional information
	
	List all databases used

	Eucalyptus camaldulensis invasions are associated with decreased diversity and richness of native plants, as well as reduced native bird species (as they provide less resources compared to native vegetation). Stands of E. camaldulensis also effect abiotic conditions of a habitat by increasing litter layer (i.e. changing nutrient cycling), as well as through releasing allelopathic phenolic compounds that inhibit germination and growth of other plants. 
	Kiggelaria africana; Olea europaea; Searsia angustifolia; Zantedeschia aethiopica; Oxalis purpurea; Senecio polyanthemoides; Cynodon dactylon
	Forestry
	Physical removal or thinning of stands along riparian areas. Follow-up necessary. 
	Yes. In regions of South Africa outside of Western Cape
	
	
	
	




IUCN EICAT Record Sheet: C - Other Impacts


8/ All recorded impacts
	Country / countries of impact 
	Region of impact 
	EICAT impact mechanism 
	EICAT impact category for this assessment (i.e. current recorded impact) 
	Justification for EICAT assessment
	EICAT confidence rating 
	Justification for confidence rating
	Further details regarding impact 
	List impacted species 
	Pathways of introduction
	Management actions 
	Reference

	South Africa
	Western Cape
	(9) Chemical impact on ecosystem
	MC
	Areas dominated by E. camaldulensis show increased litter build up, but there was little evidence that this affected nutrient soil dynamics. Decreased soil moisture and changes to pH levels were observed in invaded sites, but it was not assessed whether this is associated with reduced fitness to native individuals. 
	High
	The study directly tests and provides evidence on the chemical and physical differences of invaded versus uninvaded sites
	
	[bookmark: _GoBack]n/a
	Forestry
	Removal of invasive stands suggested 
	Tererai F., Gaertner M., Jacobs S.M., Richardson D.M. 2015. Eucalyptus camaldulensis invasion in riparian zones reveals few significant effects on soil physico‐chemical properties. River research and applications 31(5):590-601.

	South Africa
	Western Cape
	(9) Chemical impact on ecosystem
	MO
	Substances released by E. camaldulensis directly inhibit germination and seedling growth of some native species. 
	High
	Allelopathic effects of E. camaldulensis were directly tested
	
	n/a
	Forestry
	n/a
	Ruwanza, S. 2012. Opportunities and constraints in the restoration of riparian ecosystems invaded by alien trees: insights from the Western Cape, South Africa. (Ph.D. dissertation). Stellenbosch University

	South Africa
	Western Cape
	(9) Chemical impact on ecosystem
	MO
	E. camaldulensis stands add increased above-ground biomass to invaded sites. When these stands burn they change the physiochemical properties of the soil which might impact native populations
	Low
	Impacts on native species are presumed but not tested. Although, chemical changes to soil properties are directly tested. 
	
	n/a
	Forestry
	n/a
	Maubane, J. T. 2016. Effects of burning of slash piles of Acacia spp. and Eucalyptus camaldulensis biomass on soil physicochemical properties within Western Cape riparian and terrestrial areas (Doctoral dissertation, Stellenbosch: Stellenbosch University).

	South Africa
	Western Cape
	(1) Competition
	MO
	E. camaldulensis invasion in riparian zones does not result in total exclusion of resident species, and this agrees with diversity results which showed no change in native species evenness. Although, native species decreased consistently along the invasion gradient in terms of richness, diversity and structural attributes. 
	High
	Thorough study looking at impacts of the species specifically on native South African flora 
	
	n/a
	Forestry
	An experimental removal approach could be adopted to complement the findings of the study
	Tererai, F. Gaertner, M., Jacobs, S. M. and D.M. Richardson. 2013. Eucalyptus invasions in riparian forests: Effects on native vegetation community diversity, stand structure and composition. Forest Ecology and Management 297: 84-93. 

	South Africa
	Western Cape
	(1) Competition
	MO
	Eucalyptus plantations on Robben Island negatively affect arthropod richness and diversity, as well as lead to increased biotic homogenization between the island and the mainland. 
	Low
	The study was generalised for the genus of Eucalyptus (although mentions that it is mainly E. camaldulensis). Therefore, cannot disentangle impact between Eucalyptus species. 
	
	n/a 
	Forestry
	n/a 
	Roets, F. and J.S. Pryke. 2013. The rehabilitation value of a small culturally significant island based on the arthropod natural capital. Journal of Insect Conservation 17:53-65. 

	South Africa
	Western Cape
	(1) Competition
	MO
	Observed to form closed stands with a monoculture of E. camaldulensis excluding other vegetation 
	Low
	The study focused on E. camaldulensis stands. There was no direct testing of the effect to native species
	
	n/a
	Forestry
	Suggested that clearing programs of E. camaldulensis are a cost-effective method of protecting water resources in South
Africa.
	Le Maitre, D.C., Van Wilgen, B.W., Gelderblom, C.M., Bailey, C., Chapman, R.A. and J.A Nel. 2002. Invasive alien trees and water resources in South Africa: case studies of the costs and benefits of management. Forest Ecology and Management 160 143–159.

	South Africa
	Western Cape
	(1) Competition
	MO
	E. camaldulensis is dominant and forms monocultures which would exclude other vegetation through competition. 
	Low
	Observational evidence of E. camaldulensis dominance along river ways (i.e. rapid assessment). The study did not directly measure changes over time, but rather observed the monoculture dominance of the species in riparian areas
	
	n/a
	Forestry
	Authors recommend that clearing projects should focus
on removing these trees from riparian areas (where water use is
likely to be excessive) and nature reserves (where all eucalypts
have undesirable effects on biodiversity), but that clearing
projects outside of these areas should focus only on Red River
gum, flooded gum and spider gum.
	Forsyth, G.G., Richardson, D.M., Brown, P.J. and B.W. van Wilgen. 2004. A rapid assessment of the invasive status of Eucalyptus species in two South African provinces. South African Journal of Science 100:75-77. 

	South Africa
	Western Cape
	(1) Competition
	MO
	Removal of E. camaldulensis led to increased species richness and diversity indicating that the presence of E. camaldulensis was competitive and excluding species. The effect was shown to be reversible. Although not clear if there was local extinction of a population. 
	High
	there was direct evidence on the effect of removing the invasion of E. camaldulensis on richness and diversity of native species. 
	
	Kiggelaria africana; Olea europaea; Searsia angustifolia; Zantedeschia aethiopica; Oxalis purpurea; Senecio polyanthemoides; Cynodon dactylon
	Forestry
	Both complete clearing and thinning facilitate the recovery of native species in riparian systems invaded by invasive Eucalyptus species.
	Ruwanza, S., Gaertner, M., Esler, K.J. and Richardson, D.M., 2012. Both complete clearing and thinning of invasive trees lead to short‐term recovery of native riparian vegetation in the Western C ape, South Africa. Applied Vegetation Science, 16(2):193-204.

	South Africa
	Western Cape
	(1) Competition
	MR
	The study looked at the resilience of seed banks in the soil in plots with increasing levels of E. camaldulensis dominance (the highest category had ≥75 % cover of E. camaldulensis. Areas heavily invaded had reduced seedling density of both alien and native species. Although, soil-stored seed banks were similar regardless of invasion level indicating that restoration is possible with the removal of E. camaldulensis i.e. evidence that community changes are reversible. 
	High
	Thorough study with direct observational evidence
	
	Diospyros glabra; Kiggelaria africana; Olea europaea subsp. Africana; Podocarpus elongatus; 
Searsia angustifolia
	Forestry
	E. camaldulensis as plants form small short-lived seed bank which makes local eradication achievable. Regular follow-up
operations will be crucial since eucalypts resprout.
	Tererai, F., Gaertner, M., Jacobs, S.M. and Richardson, D.M., 2015. Resilience of invaded riparian landscapes: the potential role of soil-stored seed banks. Environmental management, 55(1):86-99.

	South Africa
	Western Cape
	(1) Competition
	MR
	Areas invaded by E. camaldulensis were associated with negative impacts on native birds. This is likely due to the stands not providing a suitable habitat and resources (specifically food sources) for native birds, compared to native vegetation. 
	Medium
	The study did find strong evidence that E. camaldulensis leads to a decline in populations and presence of native species. However, it is not mentioned if there was a local extinction of a species, although there was an absence of many bird species all together from the invaded site compared to the uninvaded sites. 



	
	16 bird species 
	Forestry
	n/a 
	Mangachena, J. R., & Geerts, S. 2017. Invasive alien trees reduce bird species richness and abundance of mutualistic frugivores and nectarivores; a bird’s eye view on a conflict of interest species in riparian habitats. Ecological Research, 32(5):667–676. 

	South Africa
	Western Cape
	(10) Physical impact on ecosystem
	MO
	Greater density of E. camaldulensis is associated with a higher uptake of water, which changes the alteration to water cycling. 
	Medium
	Thorough study that directly tested transpiration and water-usage rates. However, unclear what the impact of native population size and diversity is. 
	 
	n/a
	Forestry
	A significant amount of water can potentially be salvaged by clearing
E, camaldulensis invasions along the Berg River in the Western Cape Province
of South Africa
	Dzikiti, S. Gush, M.B., Le Maitre, D.C., Maherry, A., Jovanovic, N.Z., Ramoelo, A. and M.A. Cho. 2016. Quantifying potential water savings from clearing invasive alien Eucalyptus camaldulensis using in situ and high resolution remote sensing data in the Berg River Catchment, Western Cape, South Africa. Forest Ecology and Management 361:68-80. 









IUCN EICAT Record Sheet: D – Ecology


	9/ Present information
	
	10/ Range
	
	11/ Habitats
	
	12/ Diet
	
	13/ Breeding
	
	14/ References

	Databases in which ecological information on the alien taxon exists 
	
	Native Range Country Occurrence 
	Alien Range Country Occurrence 
	Introduction dates for each country of alien occurrence 
	Details on current changes (expansion / contraction) of alien range where known
	 
	Habitat types occupied (IUCN Red List habitats) 
	 
	Details on dietary preference here
	 
	Details here
	
	List all references used to complete sheet D.

	GRIIS, IUCN Red List
	
	Australia (widespread)
	Bangladesh; Brunei Darussalam; Cambodia; China; India; Indonesia; Iran; Iraq; Israel; Jordan; Kuwait; Laos; Lebanon; Malaysia; Myanmar; Nepal; Pakistan; Philippines; Saudi Arabia; Singapore; Sri Lanka; Taiwan; Thailand; Turkey; Vietnam; Yemen; Algeria; Angola; Benin; Botswana; Burkina Faso; Burundi; Cameroon; Cape Verde; Chad; Comoros; Congo; Congo Democratic Republic; Côte d'Ivoire; Egypt; Eritrea; Ethiopia; Gambia; Ghana; Lesotho; Libya; Madagascar; Malawi; Mali; Morocco; Mozambique; Namibia; Niger; Nigeria; Rwanda; Senegal; Seychelles; Sierra Leone; Somalia; South Africa; Spain; Sudan; Tanzania; Tunisia; Uganda; Zambia; Zimbabwe; Mexico; USA; British Virgin Islands; Costa Rica; Cuba; El Salvador; Guatemala; Honduras; Jamaica; Nicaragua; Panama; Puerto Rico; Trinidad and Tobago; Argentina; Brazil; Chile; Colombia; Ecuador; Guyana; Paraguay; Peru; Uruguay; Albania; Cyprus; France; Greece; Italy; Malta; Portugal; Spain; UK; Australia; Fiji; Guam; New Zealand; Solomon Islands
	n/a
	n/a
	
	(5) Wetlands (inland), (14) Artificial - Terrestrial, (16) Introduced Vegetation, (1) Forest
	
	 
	
	 
	
	CABI, 2019. Eucalyptus camaldulensis. In: Invasive Species Compendium. Wallingford, UK: CAB International. www.cabi.org/isc.



 
