
http://www.abcjournal.org Open Access

Bothalia - African Biodiversity & Conservation 
ISSN: (Online) 2311-9284, (Print) 0006-8241

Page 1 of 5 Short Communication

Read online:
Scan this QR 
code with your 
smart phone or 
mobile device 
to read online.

Authors:
Michael D. Cheek1 
Reshnee Lalla1 

Affiliations:
1Invasive Species Programme, 
South African National 
Biodiversity Institute (SANBI), 
South Africa

Corresponding author:
Michael Cheek,  
m.cheek@sanbi.org.za

Dates:
Received: 20 Feb. 2017
Accepted: 04 Apr. 2017
Published: 19 May 2017

How to cite this article:
Cheek, M.D. & Lalla, R. 2017, 
‘A description of the 
naturalised Clusia rosea Jacq. 
(Clusiaceae) populations in 
South Africa’, Bothalia 47(1), 
a2229. https://doi.org/ 
10.4102/abc.v47i1.2229

Copyright:
© 2017. The Authors. 
Licensee: AOSIS. This work 
is licensed under the 
Creative Commons 
Attribution License.

Introduction
Clusia rosea Jacq. is an evergreen shrub to large tree that is indigenous to the neotropics from the 
Yucatan province, Mexico, south of Colombia and the Guiana Shield (Berry et al. 2007; Maguire 
1976). It is also indigenous to the Bahamas and Virgin Islands, the Greater Antilles, the Dominican 
Republic and the Florida Keys (Francis 1993; Little, Woodbury & Wadsworth 1974; Sugden 1982; 
Tolentino & Peña 1998; United States Department of Agriculture 2015). Commonly known as the 
pitch-apple, cupey or autograph tree [Florida Native Plant Society (FNPS) 2013], C. rosea often 
grows as an epiphytic strangler (Wright 1868). The yellow-white, resinous latex, which has been 
reported as poisonous (Gilman & Watson 1993), is used as pitch to decorate and caulk the seams of 
boats in the Caribbean (Saunders 1872; Starr, Starr & Loope 2003). It is widely cultivated as an 
ornamental plant in the tropics (Gargiullo, Magnuson & Kimball 2008) and the earliest record found 
for South Africa was a tree planted in the Durban Botanic Gardens (DBG) in 1894 (Wood 1897).

Clusia rosea is naturalised in the evergreen forests of Sri Lanka (Peabotuwange et al. 2012) and 
considered a weed in Brazil, India and South Africa (Randall 2017). The species is also considered 
invasive in the following Pacific islands: Hawai’i (Daehler & Baker 2006; Starr et al. 2003), Maui, 
Kaua’i, O’ahu (Maui Invasive Species Committee 2006) and New Caledonia (Randall 2017). 
Following a search through a number of botanical checklists, no records of naturalisation could be 
found elsewhere in Africa (Burrows & Willis 2005; Figueiredo & Smith 2008; Global Biodiversity 
Information Facility 2014; Klopper et al. 2006). Although C. rosea is known to be a weed in 
South Africa, this article provides a description of the naturalised populations and a basis for 
further assessment of this species to inform management decisions.

Research methods
The invasive nature of C. rosea was brought to our attention by a local conservation group in 
southern KwaZulu-Natal (KZN) in 2010 (D. Halle pers. comm., 26 February 2010). It was added 
to the Durban Early Detection and Rapid Response website (www.durbaninvasives.org.za) and 
featured in a Southern African Plant Invaders Atlas (SAPIA) newsletter (Henderson 2013) to 
create awareness about the species and encourage sighting reports.

The SAPIA database (SAPIA 2016) and five herbarium collections: South African Museum (SAM), 
Compton (NBG), KwaZulu-Natal (NH), Bews (NU) and the National Herbarium (PRE) were 
checked for records of C. rosea.

Background: Clusia rosea is an ornamental plant that has been cultivated in South Africa since 
the late 19th century. Ornamental plant species are known to be a source of invasive plants.

Objectives: To document the current distribution of C. rosea in South Africa and its naturalisation 
status.

Method: Reports of C. rosea were verified in the field and herbarium vouchers were collected. 
Coordinates were taken for each plant, their reproductive status was assessed and heights 
were measured. In addition, the Southern African Plant Invaders Atlas database and five 
herbaria were checked for records.

Results: A total of 284 plants were found outside of cultivation, mostly in the KwaZulu-Natal 
Coastal Belt Grassland. Clusia rosea appears to be reproducing through apomixis. No records 
of naturalisation could be found elsewhere in Africa.

Conclusion: It is recommended that C. rosea be added to the Species Under Surveillance – 
Possible Eradication or Containment Targets (SUSPECT) list to investigate whether it requires 
formal legal listing.
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Populations outside of cultivation were detected through 
searches and reports from the public, particularly from the 
Durban Invasives website (www.durbaninvasives.org.za). 
GPS coordinates were collected for each plant, using a Garmin 
GPSMAP 64s, and a note was made of plant height and 
whether the plants were in flower or fruit. Herbarium 
vouchers were collected and submitted to the KZN Herbarium.

Ethical consideration
Material was gathered under permit OP 3929/2015 issued by 
Ezemvelo KwaZulu-Natal Wildlife.

Results
The KZN and the National Herbarium contained six 
cultivated specimens of C. rosea, which were collected in 

South Africa, the oldest being from the Barberton Agricultural 
Research Station, Mpumalanga, in 1958 (PRE 30524). The 
remaining five specimens were collected from gardens in 
Durban, three of the five being from the Durban Botanic 
Gardens (Poynton 17230 & 17244, PRE; Strey 5600, NH). No 
specimens could be found in the other collections. There was 
one record from the SAPIA database prior to this study, from 
the Krantzkloof Nature Reserve in 2003.

A total of 284 plants were found outside of cultivation, across 
five different vegetation types, with the majority (n = 278) 
occurring near Port Edward in the KZN Coastal Belt 
Grassland, 57 metres above sea level (m.a.s.l.) (Table 1). This 
vegetation type has a conservation status of critically 
endangered (Scott-Shaw & Escott 2011). The remainder 
(n = 6) were found as solitary trees or in pairs, with a scattered 

TABLE 1: Abundance, height and reproductive status of Clusia rosea plants at four different sites in KwaZulu-Natal.
Vegetation type Conservation status Total number of  

plants
Number of flowering 

plants
Number of fruit-
bearing plants

Height of tallest  
plant (m)

Eastern scarp forests Least threatened 3 1 2 3.0

KZN coastal forests Critically endangered 1 1 1 10.0

Pondoland-Ugu sandstone coastal sourveld Critically endangered 2 0 0 1.6

KZN coastal belt grassland Critically endangered 278 5 9 12.2

Vegetation type and conservation status follows the classification of Scott-Shaw and Escott (2011).
KZN, KwaZulu-Natal; m, metres.

Source: Authors’ own work

FIGURE 1: Known distribution of naturalised Clusia rosea in South Africa (●). Shaded areas indicate all critically endangered vegetation types in KwaZulu-Natal.
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distribution in Kloof, Durban, and near Port Edward 
(Figure 1) underneath the canopies of indigenous vegetation. 
The three sightings on the Durban Invasives website were all 
of single trees within the eThekwini municipality. Two were 
verified by the first author, while the third, from New 
Germany nature reserve, could not be found.

Clusia rosea was seen to flower and produce fruit all year 
round but only pistillate flowers were observed. The smallest 
fruit-bearing plant had a stem thickness of 20 mm and was 
2.2 m tall. The only herbivory noted on this species was from 
vervet monkeys (Chlorocebus aethiops L.) eating the fruit, with 
seeds sticking to their fur.

Discussion
An annotation on the oldest herbarium specimen collected in 
Durban (Strey 5300, NH) states ‘used as a hedge plant in 
Kloof’. This is a suburb approximately 18 km inland from the 
DBG. It is noteworthy that the SAPIA record, which was 
submitted in 2003, was from this suburb and was verified 
with subsequent field work in 2016 (Cheek 2434, NH). The 
period of persistence and observed recruitment would 
suggest that it is more than a casual garden escape and that C. 
rosea can be considered naturalised, following the definition 
of Pyšek et al. (2004).

The 278 plants in the KZN Coastal Belt Grassland are in two 
populations on vacant plots, roughly 800 m apart, in the 
coastal town of Southbroom, 17 km north of Port Edward. 
Clusia rosea is still in cultivation on some properties in 
Southbroom (A. Skelton pers. comm., 29 March 2017) and are 
the likely origin of those outside of cultivation. Following the 
framework of Blackburn et al. (2011), C. rosea can be classed at 
the C3 invasion stage in South Africa, with self-sustaining, 
reproducing populations relatively close to the points of 
introduction. In this framework, C3 is the final stage of 
naturalisation and establishment, but not yet being invasive, 
where reproducing populations are established significant 
distances (over 1 km) from where they were introduced.

Vervet monkeys eating the fruit may account for the scattered 
distribution of the six individuals under the canopy layer at 
Durban, Kloof and Port Edward. In its indigenous range, 
C. rosea is bird dispersed (Francis 1993) and this may also be 
a method of spread in South Africa.

Maguire (1976) concluded that C. rosea plants may be wholly 
apomictic in their indigenous range, because trees were 
producing fruit with viable seed, despite the presence of only 
pistillate flowers. Our observations concur with this finding 
as fruit were readily produced, even in isolated trees (Figure 2). 

  

  

 
a b c

d e

Source: Photos by R. Lalla

FIGURE 2: Semi-succulent opposite, obovate leaves (a); pistillate flower (b); capsule that has split open, showing sticky, orange flesh containing seeds (c); mature tree with 
prop roots (d); and aerial roots (e).
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The original tree from the 1894 planting is still in existence at 
the DBG; however, the DBG management has not observed 
natural regeneration from this tree as yet (J. Gates pers. 
comm., 6 December 2016).

Clusia rosea is currently considered indigenous to the Florida 
Keys; however, there is some uncertainty as to whether the 
first specimens recorded in the 1840s were introduced from 
the Caribbean (Morton 1988). It is listed by the Florida Keys 
Invasive Exotics Task Force as a plant that is not a serious 
problem as yet, but one that should be monitored (Florida 
Keys Invasive Exotics Task Force 2005). Being bird dispersed 
it spreads readily into the Florida landscape (FNPS 2013; 
Gilman & Watson 1993; Morton 1988). We recommend that C. 
rosea be added to the Species Under Surveillance – Possible 
Eradication or Containment Targets (SUSPECT) list (Wilson 
et al. 2013) so that its invasive potential can be adequately 
assessed via a formal risk assessment.

Specimens examined
Clusia rosea
SOUTH AFRICA. Mpumalanga: Barberton Agricultural 
Research Station, 12 Mar. 1958, (PRE). KwaZulu-Natal: 
Durban, Botanic station gardens, Jun. 1964, Strey 5300 (NH); 
Durban, 1 Feb. 1968, Coleman 513 (PRE); Durban, 9 Jan. 1968, 
Gardener s.n. (PRE); Durban, Durban Botanic Gardens, 18 
Mar. 1983, Poynton 17230 (PRE); Durban Botanic Gardens, 18 
Mar. 1983, Poynton 17244 (PRE); Durban, Kloof, Glenholme 
nature reserve, 29.79781 °S 30.83222 °E, 502 m.a.s.l., 2 Feb. 
2016, Cheek M. 2434 (NH); Durban, Kloof, Krantz Kloof 
nature reserve, 2 Feb. 2016, Cheek 2434 (NH); Port Shepstone, 
South Broom, 30.91147 °S 30.31843 °E, 57 m.a.s.l., 16 Mar. 
2016, Cheek M. 2540 (NH).

Acknowledgements
We are grateful to B. Bytebier for access to the Bews 
Herbarium and to J. Gates for discussions around the Durban 
Botanic Gardens plantings. R. Boon, G.R. Nichols, A. Skelton 
and D. Halle are thanked for assistance in locating populations 
and M.M. Nxumalo, T. Cele and N. Ndlovu for field 
assistance. We are grateful to L. Henderson for providing the 
Southern African Plant Invaders Atlas data and to P.J.D. 
Winter for checking the South African Museum and NBG 
collections. P.J.D. Winter, D. Moodley and H. Kaplan and an 
anonymous reviewer provided useful criticism on a 
preliminary draft of this article.

This work was funded by the South African National 
Department of Environment Affairs through its funding of 
the South African National Biodiversity Institute Invasive 
Species Programme.

Competing interests
The authors declare that they have no financial or personal 
relationships that may have influenced them in writing this 
article.

Authors’ contributions
Both M.D.C. and R.L. were involved in fieldwork, subsequent 
research, data interpretation, mapping and manuscript 
drafting.

References
Berry, P.E., Cuello, N.L., Holst, B.K., Kearns, D.M., Kubitzki, K., Pipoly, J.J. et al., 2007, 

‘Clusiaceae’, in V. Funk, T. Hollowell, P. Bery, C. Kelloff & S.N. Alexander (eds.), 
Checklist of the plants of the Guiana shield (Venezuela: Amazonas, Bolivar, 
Delta Amacuro; Guayana, Surinam, French Guiana), vol. 55, pp. 247–253, 
Contributions of the United States National Herbarium, Smithsonian Institution, 
Washington, DC.

Blackburn, T.M., Pyšek, P., Bacher, S., Carlton, J.T., Duncan, R.P., Jarošík, V. et al., 
2011, ‘A proposed unified framework for biological invasions’, Trends 
in Ecology and Evolution 26, 333–339. https://doi.org/10.1016/j.tree. 
2011.03.023

Burrows, J. & Willis, C., 2005, Plants of the Nyika Platea, Southern African Biodiversity 
Network Report No. 31, SABONET, Pretoria.

Daehler, C.C. & Baker, R.F., 2006, ‘New records of naturalized and naturalizing 
plants around Lyon Arboretum, Mānoa Valley, O’ahu’, in N.L. Evenhuis & L.G. 
Eldredge (eds.), Records of the Hawai’i Biological Survey for 2004–2005, 
Bishop Museum occasional papers, vol. 87, pp. 3–18, Bishop Museum, 
Honolulu, HI.

Durban Early Detection and Rapid Response Website, viewed 24 January 2017, from 
http://www.durbaninvasives.org.za/

Figueiredo, E. & Smith, G.F., 2008, Plants of Angola/Plantas de Angola, Strelitzia 22, 
South African National Biodiversity Institute, Pretoria.

Florida Keys Invasive Exotics Task Force, 2005, viewed 12 January 2017, from http://
www.floridainvasives.org/keys

Florida Native Plant Society (FNPS), 2013, Clusia rosea, viewed 12 January 2017, from 
http://www.fnps.org/plants/plant/clusia-rosea

Francis, J.K., 1993, Clusia rosea Jacq, Technical report SO-ITF-SM, USDA Forest Service, 
International Institute of Tropical Forestry. Washington, DC.

Gargiullo, M.B., Magnuson, B. & Kimball, L., 2008, A field guide to plants of Costa Rica, 
Oxford University Press, New York.

Gilman, E.F. & Watson, D.G., 1993, Clusia rosea: Pitch apple, Fact sheet ST-172, 
Institute of Food and Agricultural Sciences, University of Florida, Gainesville, FL.

Global Biodiversity Information Facility (GBIF), 2014, Clusia rosea, viewed 1 October 
2014, from http://www.gbif.org

Henderson, L., 2013, ‘Pitch apple (Clusia rosea): Emerging invader’, SAPIA News 27, 
4–5.

Klopper, R.R., Chatalain, C., Bänninger, V., Habashi, C., Steyn, H.M., De Wet, T.H. et al., 
2006, Checklist of the flowering plants of sub-Saharan Africa: An index of accepted 
names and synonyms, South African Botanical Diversity Network Report No. 42, 
SABONET, Pretoria.

Little, E.L., Woodbury, R.O. & Wadsworth, F.H., 1974, Trees of Puerto Rico and the 
Virgin Islands, vol. 2, U.S. Department of Agriculture, Washington, DC.

Maguire, B., 1976, ‘Apomixis in the genus Clusia (Clusiaceae) – A preliminary report’, 
Taxon 25, 241–244. https://doi.org/10.2307/1219446

Maui Invasive Species Committee, 2006, Examples of invasive plants, viewed 10 
February 2017, from http://www.hear.org/misc/pdfs/misc_invasiveplantexamples.
pdf

Morton, J.F., 1988, ‘Pity the Pitch apple – Treat it as a spreading tree’, Proceedings of 
the Florida State Horticultural Society 101, 122–127.

Peabotuwange, I., Bandara, I.N., Samarsinghe, D., Perera, N., Madawala, M., 
Amarasinghe, C. et al., 2012, ‘Range extension for Duttaphrynus kotagamai 
(Amphibia: Bufonidae) and preliminary checklist of herpatofauna from the Uda 
Mäliboda trail in Samanala nature reserve, Sri Lanka’, Amphibian & Reptile 
Conservation 5, 52–64.

Pyšek, P., Richardson, D.M., Rejmánek, M., Webster, G.L., Williamson, M. & Kirschner, 
J., 2004, ‘Alien plants in checklists and floras: Towards better communication 
between taxonomists and ecologists’, Taxon 53, 131–143. https://doi.org/ 
10.2307/4135498

Randall, R.P., 2017, Global compendium of weeds, 3rd edn., R.P. Randall, Perth, 
Western Australia.

Saunders, W., 1872, Descriptive catalogue of plants in the exotic collection of the 
Department of Agriculture, Government Printing Office, Washington, DC.

Scott-Shaw, R. & Escott, B.J. (eds.), 2011, KwaZulu-Natal provincial pretransformation 
vegetation type map, Biodiversity Conservation Planning Division, Ezemvelo KZN 
Wildlife, Pietermaritzburg.

Southern African Plant Invaders Atlas (SAPIA) Database, 2016, Plant Protection and 
Research Institute, Agricultural Research Council, viewed 1 December 2016, from 
http://www.arc.agric.za/arc-ppri/Pages/Weeds%20Research/Geographical-
distribution-of-IAPs-in-southern-Africa-(SAPIA)-.aspx

Starr, F., Starr, K. & Loope, L., 2003, Clusia rosea, Hawaiian Ecosystems at Risk project, 
Pu‘unene, HI.

http://www.abcjournal.org
https://doi.org/10.1016/j.tree.2011.03.023
https://doi.org/10.1016/j.tree.2011.03.023
http://www.durbaninvasives.org.za/
http://www.floridainvasives.org/keys
http://www.floridainvasives.org/keys
http://www.fnps.org/plants/plant/clusia-rosea
http://www.gbif.org
https://doi.org/10.2307/1219446
http://www.hear.org/misc/pdfs/misc_invasiveplantexamples.pdf
http://www.hear.org/misc/pdfs/misc_invasiveplantexamples.pdf
https://doi.org/10.2307/4135498
https://doi.org/10.2307/4135498
http://www.arc.agric.za/arc-ppri/Pages/Weeds%20Research/Geographical-distribution-of-IAPs-in-southern-Africa-(SAPIA)-.aspx
http://www.arc.agric.za/arc-ppri/Pages/Weeds%20Research/Geographical-distribution-of-IAPs-in-southern-Africa-(SAPIA)-.aspx


Page 5 of 5 Short Communication

http://www.abcjournal.org Open Access

Sugden, A.M., 1982, ‘The ecological, geographic and taxonomic relationships of the 
flora of an isolated Colombian cloud forest, with some implications for island 
biogeography’, Journal of the Arnold Arboretum 63, 31–61.

Tolentino, L. & Peña, M., 1998, ‘Inventario de la vegetacion y uso de la tierra en la 
Republica Dominicana’, Moscosoa 10, 179–203.

United States Department of Agriculture (USDA), 2015, Clusea rosea Jacq, viewed 
10 February 2017, https://plants.usda.gov/core/profile?symbol=CLRO

Wilson, J.R.U., Ivey, P., Manyama, P. & Nänni, I., 2013, ‘A new national unit for 
invasive species detection, assessment and eradication planning’, South Africa 
Journal of Science 109(5/6), Art. #0111, 1–13. https://doi.org/10.1590/sajs. 
2013/20120111

Wood, J.M., 1897, A guide to the Natal Botanic Gardens, Ellinger, Durban.

Wright, C., 1868, ‘A tropical air-plant’, American Naturalist 2, 368–370. https://doi.
org/10.1086/270263

http://www.abcjournal.org
https://plants.usda.gov/core/profile?symbol=CLRO
https://doi.org/10.1590/sajs.2013/20120111
https://doi.org/10.1590/sajs.2013/20120111
https://doi.org/10.1086/270263
https://doi.org/10.1086/270263

