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Factsheet Ceratitis cosyra (Walker) 
 

Original name: Trypeta cosyra Walker, 1849: 1042. 

Vernacular name: Mango fruit fly, marula fruit fly 

(updated April 29th, 2020) 

 

Formal redescription (after De Meyer, 1998)  

Body length: 4.43 (3.35 - 5.40) mm; wing length: 4.17 (3.40-5.20) mm. 

Male 
Head. Antenna yellow-orange. Third antennal segment twice as long as second segment. Arista with 
short hairs over entire length. Frons with short scattered hairs which are distinctly darker than or same 
colour as frons; more flattened, not distinctly convex, in lateral view slightly projecting forwards at 
antennal implant. Lower eye margin with slightly darker marking. Chaetotaxy normal for subgenus, 
bristles dark reddish to black. 
Thorax. Postpronotum white, with black spot. Ground colour of mesonotum pale with orange tinge; 
mesonotal pattern variable especially spots at mesal end of suture and prescutellar spots variable in 
size and colouration, anterior supra-alar spots usually continuous. Chaetotaxy normal for subgenus. 
Scapular setae pale. One anepisternal bristle. Scutellum white basally, otherwise yellow with three 
black separate markings apically; basally usually with two separate dark spots, sometimes spots not 
outspoken, and only present as slightly brown patches. Subscutellum pale with three dark separate 
spots except along dorsal margin where touching.  
Legs yellow; setation typical for subgenus, mainly pale especially on femora. Posterior and 
posterodorsal rows on fore femur pale. Ventral spines on fore femur yellowish or black. 
Wing bands with markings extensively yellow; banding sometimes faint. Banding, marginal band 
continuous; cubital band free; medial band absent; crossvein r-m before middle of discal cell. 
Crossvein dm-cu position variable.  
Abdomen. Pale yellow or more brownish. Setation and banding typical for subgenus. 
 
Female 
As male except for the following characters: Oviscape shorter than abdominal terga 3-6 combined. 
 

Remark: black spots on thorax may vary in size and presence. See Virgilio et al (2017) for a more 
detailed discussion on this variability and the possibility of Ceratitis cosyra being a species complex. 
Currently all different forms are considered one and the same species. 

Encyclopedia of Life link: http://eol.org/pages/724070/overview 

 

DNA barcoding 
Multiple reference DNA barcodes from the species distribution are available on the Barcode of Life 
Data Systems (BOLD) at: 
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http://www.boldsystems.org/index.php/Taxbrowser_Taxonpage?taxon=Ceratitis+cosyra&searchTax= 
 
(accessed May 2020) 
 
DNA barcoding might be considered as a fairly suitable tool for the molecular identification of C. 
cosyra, regardless the BINs in which this species is represented, also include a few unidentified / 
possibly misidentified reference sequences 

 

Biology 
Ceratitis cosyra can complete its life cycle in about 23 days at temperatures ranging from 26ºC and 
30ºC (Grout & Stoltz, 2007). Average adult lifespan estimates vary from 8 weeks (Manrakhan & Lux, 
2006) to about 100 days (Roets et al., 2018). Females start laying eggs in fruit 2 weeks after adult 
emergence. Eggs are laid under the fruit skin. Eggs are usually white to creamy yellow in colour. The 
area on the fruit skin where eggs are laid usually becomes discoloured. Eggs hatch into larvae which 
feed on the fruit pulp. Larvae are cream coloured. There are three larval instars. The larval duration of 
C. cosyra varies between 10 and 14 days at 28ºC (Ekesi et al. 2009). Fully fed larvae burrow into the 
soil where they pupate. Pupation usually takes place within 24 H after the larvae leave the fruit (Malio, 
1979). The pupal stage lasts for 9 to 10 days at temperatures ranging from 26º to 30º C (Grout & 
Stoltz, 2007), after which an adult fly emerges and the cycle continues. 

 

Host plant list 
One of the main fruit fly pests found on mango (for example see Vayssières et al., 2015) but largely 
displaced by the invasive Bactrocera dorsalis from this host (Ekesi et al., 2009). Detailed studies on 
host range can be found for Kenya (Copeland et al., 2006), and Tanzania (Mwatawala et al., 2009). 
Throughout its range it is recorded from the hosts listed in the table below.  

PlantFamily PlantLatinName PlantCommonNameEnglish 
Anacardiaceae Anacardium occidentale cashew nut 
Anacardiaceae Mangifera indica mango 
Anacardiaceae Sclerocarya birrea maroola plum 
Anacardiaceae Sclerocarya sp.   
Anacardiaceae Spondias mombin tropical plum 
Anacardiaceae Spondias sp. wild plum 

Anisophylleaceae Anisophyllea laurina   
Annonaceae Annona cherimola cherimoya 
Annonaceae Annona muricata soursop 
Annonaceae Annona reticulata custard apple 
Annonaceae Annona senegalensis wild custard apple 
Annonaceae Annona sp.   
Annonaceae Rollinia mucosa wild sweetsop 
Annonaceae Rollinia sp.   
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Apocynaceae Carissa carandas   
Apocynaceae Landolphia kirkii   
Apocynaceae Landolphia sp.   
Apocynaceae Saba comorensis   
Apocynaceae Saba senegalensis Saba nut 
Apocynaceae Tabernaemontana penduliflora   
Arecaceae Areca alicae   
Canellaceae Warburgia salutaris pepper-bark tree 
Canellaceae Warburgia sp.   

Chrysobalanaceae Chrysobalanus sp.   

Chrysobalanaceae Parinari curatellifolia  
Combretaceae Terminalia catappa tropical almond 
Cucurbitaceae Cucumis melo muskmelon 
Cucurbitaceae Cucurbita maxima pumpkin 
Cucurbitaceae Cucurbita moschata butternut 
Cucurbitaceae Lagenaria siceraria water-botlle  
Ebenaceae Diospyros mespiliformis   

Euphorbiaceae Drypetes gossweileri   

Euphorbiaceae Uapaca kirkiana wild loquat 
Fabaceae Cordyla africana wild mango 
Fabaceae Cordyla pinnata cayor pear tree 
Flacourtiaceae Dovyalis caffra kei apple 
Flacourtiaceae Flacourtia sp.   
Lauraceae Persea americana avocado 
Loganiaceae Strychnos spinosa   
Myrtaceae Eugenia uniflora surinam cherry, pitanga cherry 
Myrtaceae Psidium guajava common guava 
Myrtaceae Psidium sp.   
N/A (Unknown)   
Passifloraceae Adenia lobata   
Polygalaceae Carpolobia lutea   
Rubiaceae Sarcocephalus exculentus African peach 
Rubiaceae Sarcocephalus latifolius Guinea peach 
Sapotaceae Englerophytum natalense   
Sapotaceae Vitellaria paradoxa shea butter 

 

Additional information on host records and associated specimens can be found on : 
 http://projects.bebif.be/fruitfly/taxoninfo.html?id=26) 
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Impact & management 
Losses incurred by Ceratitis cosyra can be substantial, especially on mango. Prior to the 
establishment of the exotic invasive species Bactrocera dorsalis, it was the main pest species on this 
crop but is now largely replaced by the latter. Seasonal studies in western Africa show that C. cosyra 
is predominant in the dry season, compared to B. dorsalis which occurs predominantly in the rainy 
season (Vayssières et al., 2015) causing a higher risk for early mango varieties. In addition it can 
cause heavy damage to Annona species like custard apple. 

Management for this species is, as for most fruit fly pests, most efficient using an IPM (Integrated Pest 
Management) program, including aspects such as orchard sanitation, bait sprays, mass trapping 
among others. General reviews on the current IPM components applied in Africa can be found in 
chapters 13 to 20 of Ekesi et al. (2016).  

No SIT (Sterile Insect Technique) application specifically for this species has been developed in Africa.  

 

Attractants & trapping 
Both sexes can be attracted by protein bait products such as liquid protein baits, protein capsules 
(Questlure), three component Biolure (ammonium acetate, trimethylamine and putresceine) and two 
component Biolure (ammonium acetate and trimethylamine) 

Male flies can be attracted by the following lures: terpinyl acetate, Enriched Ginger Oil (EGO) lure 

General information on trapping, types of traps, lures and required density of trapping stations can be 
found in IAEA (2013), Shelley et al. (2014), and Manrakhan (2016). More specific information on 
efficacy of trapping and lures for Ceratitis cosyra is given in Manrakhan et al. (2017), and Mwatawala 
et al. (2012). 

 

Distribution 
Ceratitis cosyra is found throughout Sub-Saharan Africa. Absent in southern parts of South Africa (De 
Villiers et al., 2013) and Namibia (De Meyer, 2001) largely co-inciding with the distribution limit of the 
main wild host: marula Sclerocarya birrea. In Indian Ocean only reported from Madagascar. Not 
established outside Africa.  

Distribution map based upon specimen records with georeferences in:  

http://projects.bebif.be/fruitfly/taxoninfo.html?id=26 

 

Others 
CABI Plantwise factsheet on C. cosyra can be found at:  

http://www.plantwise.org/knowledgebank/datasheet.aspx?dsid=12370 
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CABI invasive species compendium on C. cosyra can be found at:  

http://www.cabi.org/isc/datasheet/12370 

 

REFERENCES 

Copeland, R.S., R.A. Wharton, Q. Luke, M. De Meyer, S. Lux, N. Zenz, P. Machera & M. Okumu. 
2006. Geographic distribution, host fruits, and parasitoids of African fruit fly pests Ceratitis anonae, 
Ceratitis cosyra, Ceratitis fasciventris, and Ceratitis rosa (Diptera: Tephritidae) in Kenya. Annals of the 
Entomological Society of America 99: 261-278.  

De Meyer, M. 1998. Systematic revision of the subgenus Ceratitis (Ceratalaspis) (Diptera, 
Tephritidae). Bulletin of entomological Research 88: 257-290.  

De Meyer, M. 2001. Distribution patterns and host plant relationships within the genus Ceratitis 
MacLeay (Diptera, Tephritidae). Proceedings Africa Symposium, 21st International Congress 
Entomology, Brazil. Cimbebasia 17: 219-228. 

De Villiers, M., A. Manrakhan, P. Addison & V. Hattingh. 2013. The distribution, relative abundance, 
and seasonal phenology of Ceratitis capitata, Ceratitis rosa, and Ceratitis cosyra (Diptera: Tephritidae) 
in South Africa. Environmental Entomology 42: 831-840. 

Ekesi, S., M.K. Billah, P.W. Nderitu, S.A. Lux & I. Rwomushana. 2009. Evidence for competitive 
displacement of Ceratitis cosyra by the invasive fruit fly Bactrocera invadens (Diptera : Tephritidae) on 
mango and mechanisms contributing to the displacement. Journal of Economic Entomology 102: 981-
991. 

Ekesi, S., S.A. Mohamed & M. De Meyer (Eds). 2016. Fruit fly research and development in Africa – 
Towards a sustainable management strategy to improve Horticulture, Springer Verlag, xx + 778pp. 

Grout, T.G. & K.C. Stoltz. 2007. Developmental rates at constant temperatures of three economically 
important Ceratitis spp. (Diptera: Tephritidae) from southern Africa. Environmental Entomology 36: 
1310-1317. 

IAEA. 2013. Trapping manual for area-wide fruit fly programmes. IAEA, Vienna, 46pp. 

Malio, E. 1979. Observations on the mango fruit fly Ceratitis cosyra in the Coast Province, Kenya. 
Kenya Entomologist’s Newsletter 10: 7. 

Manrakhan, A. 2016. Detection and monitoring of fruit flies in Africa. In: Ekesi, S., S.A. Mohamed & M. 
De Meyer (Eds) Fruit Fly Research and Development in Africa. Springer Verlag, 253-273. 

Manrakhan, A. & S.A. Lux. 2006. Contribution of natural food sources to reproductive behavior, 
fecundity and longevity of Ceratitis cosyra, C. fasciventris and C. capitata (Diptera: Tephritidae). 
Bulletin of Entomological Research 96: 259-268. 

Manrakhan, A., J-H Daneel, R. Beck, M. Virgilio, K. Meganck & M. De Meyer. 2017. Efficacy of 
trapping systems for monitoring of Afrotropical fruit flies. Journal of applied Entomology doi: 
10.1111/jen.12373.  

Mwatawala, M., M. De Meyer, R. Makundi,& A. Maerere. 2009. Host range and distribution of fruit-
infesting pestiferous fruit flies (Diptera, Tephritidae) in selected areas of Central Tanzania. Bulletin of 
Entomological Research 99: 629-641.  



6 
 

Mwatawala, M, M. Virgilio, S. Quilici, M. Dominic & M. De Meyer. 2012.Field evaluation of the relative 
attractiveness of EGOlure and trimedlure for African Ceratitis species (Diptera: Tephritidae). Journal of 
applied Entomology 137: 392-397.  

Roets, P., H. Bosua, C.R. Archer & C.W. Weldon. 2018. Life-history and demographic traits of the 
marula fruit fly Ceratitis cosyra: potential consequences of host specialization. Physiological 
Entomology 43: 259-267. 

Shelly, T., N. Epsky, E.B. Jang, J. Reyes-Flores & R. Vargas (Eds). 2014. Trapping and the detection, 
control, and regulation of tephritid fruit flies. Springer Verlag, Dordrecht, xv+638pp. 

Vayssières, J.-F., F. Sanogo & M. Noussourou. 2004. Inventaire des espèces de mouches des fruits 
(Diptera : Tephritidae) inféodées au manguier au Mali et essais de lutte raisonnée. Fruits 59 : 1-14. 

Vayssières, J.-F., M. De Meyer, I. Ouagoussounon, A. Sinzogan, A. Adandonon, S. Korie, R. Wargui, 
F. Anato, H. Houngbo, C. Didier, H. De Bon & G. Goergen. 2015. Seasonal abundance of mango fruit 
flies (Diptera: Tephritidae) and ecological implications for their management in mango and cashew 
orchards in Benin (Centre & North). Journal of Economic Entomology 108: 2213-2230. doi: 
10.1093/jee/tov143  

Virgilio, M. , A. Manrakhan, H. Delatte, J.-H. Daneel, M. Mwatawala, K. Meganck, N. Narr & M. De 
Meyer. 2017. The complex case of Ceratitis cosyra (Ditpera, Tephritidae) and relatives. A DNA 
barcoding perspective. Journal of applied Entomology doi: 10.1111/jen.12379 

 

 

 

 

 

 

 

 

 

 

 

 

This factsheet is compiled within the framework of two network projects: The “ERAfrica_NI_027 Fruit Fly” project and the 
networking project “BL/37/FWI 08 FRUITFLY” funded by the Belgian Science Policy. Data are provided by collaborators of the 
following institutions: Centre de coopération internationale en recherche agronomique pour le Développement (CIRAD, La 
Réunion, France); Citrus Research International (CRI, Nelspruit, South Africa); Royal Museum for Central Africa (Tervuren, 
Belgium); Sokoine University of Agriculture (SUA, Morogoro, Tanzania), Stellenbosch University (SU, Stellenbosch, South 
Africa) and Universidade Eduardo Mondlane (EMU, Maputo, Mozambique). 
 

       


