
Accepted by A.G. Wright: 27 Dec. 2012; published: 18 Feb. 2013

ZOOTAXA
ISSN 1175-5326  (print edition)

ISSN 1175-5334 (online edition)Copyright © 2013 Magnolia Press

Zootaxa 3613 (1): 085–094  
www.mapress.com/zootaxa/ Article

 85

http://dx.doi.org/10.11646/zootaxa.3616.1.7
http://zoobank.org/urn:lsid:zoobank.org:pub:185632F5-8CA8-4BFF-B9F0-401DF00EF0AF

Molecular characterization of Haemoproteus sacharovi (Haemosporida, 
Haemoproteidae), a common parasite of columbiform birds, 
with remarks on classification of haemoproteids of doves and pigeons 

ASTA KRIŽANAUSKIENĖ1,4, TATJANA A. IEZHOVA1, RAVINDER N. M. SEHGAL2, JENNY S. CARLSON2,
VAIDAS PALINAUSKAS1, STAFFAN BENSCH3 & GEDIMINAS VALKIŪNAS1

1Nature Research Centre, Institute of Ecology, Akademijos 2, LT-08412, Vilnius, Lithuania. 
E-mail: a.krizanauskiene@gmail.com, tatjana@ekoi.lt, vaidas@ekoi.lt, gedvalk@ekoi.lt
2Department of Biology, San Francisco State University, 1600 Holloway Ave., San Francisco, California, 94132. 
E-mail: sehgal@sfsu.edu, jencarlson@ucdavis.edu 
3Department of Animal Ecology, Lund University, Ecology Building, SE-223 62 Lund, Sweden. E-mail: Staffan.Bensch@zooekol.lu.se
4Corresponding author. E-mail: a.krizanauskiene@gmail.com

Abstract

Haemoproteus (Haemosporida, Haemoproteidae) is the largest genus of avian haemosporidian parasites, some species of 
which cause lethal diseases in birds. Subgenera Parahaemoproteus and Haemoproteus are usually accepted in this genus; 
these parasites are transmitted by biting midges (Ceratopogonidae) and hippoboscid flies (Hippoboscidae), respectively. 
As of yet, species of Parahaemoproteus have not been reported to infect doves and pigeons (Columbiformes), parasites 
of these birds have not been reported to be transmitted by biting midges (Ceratopogonidae). Applying microscopy and 
PCR based methods, we identified mitochondrial cytochrome b (cyt b) sequences of Haemoproteus sacharovi, a wide-
spread parasite of doves and pigeons. Phylogenetic relationships of dove haemoproteids, which traditionally have been 
classified in the subgenus Haemoproteus, showed that H. sacharovi and H. turtur, common parasites of doves, branch in 
the clade with Parahaemoproteus species, indicating that these haemoproteids may belong to this subgenus and are likely 
transmitted by biting midges. This study provides barcodes for H. sacharovi, clarifies the taxonomic positions of H. sa-
charovi and H. turtur, and indicates directions for development of classification of avian haemoproteid species. Our anal-
ysis shows that the current subgeneric classification of avian haemoproteids is generally effective, but the position of some 
species may need to be revised. 

Key words: Haemoproteus, Parahaemoproteus, haemosporidians, Columbidae, Hippoboscidae, Ceratopogonidae,
barcoding

Introduction

Avian haemosporidians (Protista, Haemosporida) are a phylogenetically distinct and evolutionarily successful 
group of heteroxenous protists exclusively transmitted by blood-sucking dipterans (Levine, 1988). These protists 
parasitize many birds throughout the world (Greiner et al. 1975; McClure et al. 1978; Bishop & Bennett, 1992; 
Valkiūnas 2005) and have been the subject of extensive research for over 120 years. In some bird populations, 
between 50–100% of the individuals are infected with these blood parasites (Valkiūnas et al. 2003; Fernandez et al.
2010; Belo et al. 2011). Lethal cases of haemosporidian infections occur both in domestic and wild birds (Garnham 
1966; Ferrell et al. 2007; Atkinson & LaPointe 2009) emphasizing the importance of the extended investigations of 
these parasites, particularly in light of emerging highly virulent haemoproteosis recently documented among 
captive parrots in Europe (Olias et al. 2011). 

According to current taxonomy (Valkiūnas 2005), Haemoproteus is the largest genus of avian haemosporidian 
parasites; over 140 morphologically distinct parasites have been described and are categorized into subgenera 
Haemoproteus and Parahaemoproteus. Species of these subgenera are transmitted by hippoboscid flies 
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