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Malaria parasite effects on host fitness in a great reed warbler population 

Haemosporidian are well known and well studied group of parasite as they include the agent of malaria 
that remains one of the most common human diseases in warm climate countries. These parasites infect 
amphibians, reptiles, birds and mammals and use blood sucking arthropod insects as vector. The effects 
of haemosporidian on their bird hosts have been the subject of some controversy in the past. Previous 
evidence from experimental infections suggests that haemosporidian has important pathogenic effects on 
hosts; in contrast studies in wild bird populations have been incapable to provide similar evidence as 
because most of the field studies so far focused on the effect of prevalence of parasite on host fitness 
rather than parasite intensity. This study explored two main questions in great reed warblers 
(Acrocephalus arundinaceus), a socially polygynous, and long distance migrant passerine bird, breeding 
in Europe. First I studied whether molecular biology technique is more sensitive and reliable than 
microscopy to quantify parasites and secondly, whether there is a cost of haemosporidian parasite 
infections in avian host which is correlated to the intensity of parasites. 

For the present study, I used blood samples collected at Lake Kvismaren (59°10′N, 15°25′E), from 
southern Central Sweden between the years 1991– 1993 and 1996–1998, where the population of about 
50 breeding great reed warblers has been studied annually since 1983. All adult birds were captured by 
mist nets and different measurements of birds were taken. A small quantity of blood was also taken and 
stored in SET-buffer until DNA extraction. Blood films were prepared on glass slides, air dried, fixed in 
absolute methanol, stained with Giemsa and examined under light microscope to quantify parasite 
intensity. In the present study DNA samples from the same years were used to quantify parasite intensity 
of three most common parasite lineages Haemoproteus payevskyi, Plasmodium ashfordi and 
Plasmodium relictum by recently developed molecular biology technique. 

Molecular biology assay revealed slightly higher parasite intensity compared to microscopically 
detected ones. My study found positive correlation of intensity of parasites by Haemoproteus payevskyi 
and Plasmodium ashfordi on arrival to breeding site in females. Possible explanation for such effect 
could be, birds having high parasite intensity at wintering ground need more time to build resources for 
migration, or they may need more stop over sites or more time on stop over site as parasite compete for 
a number of metabolites during flight. There was a negative correlation of intensity of parasites on 
female’s reproductive success by Haemoproteus payevskyi, while the male birds had a tendency for 
negative effects by Plasmodium relictum. This effect can be explained as parasites use host resources 
that otherwise can be use for maintenance and reproduction or parasite can decrease the foraging ability 
of bird and thus limit the resources available for eggs production. It can also be explained as trade-off 
between anti parasite defense and reproduction. My study also found negative effects of intensity of 
parasites by Haemoproteus payevskyi on number of recruits produced by females. Reasons behind such 
kind of effects could be that parasites can reduce the parent’s ability to defend a suitable nestling place 
or they can decrease parent’s ability to feed their young or they can decrease the parent’s ability to 
defend against nest predation. 
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ABSTRACT 

Haemosporidian parasites act as an important selective pressure in birds. Most studies so far have 
focused on the effect of their prevalence on host life-history traits; few studies have measured 
effects of parasitemia. I used q-PCR targeting specific mitochondrial lineages of Haemoproteus 
payevskyi (GRW1), Plasmodium ashfordi (GRW2) and Plasmodium relictum (GRW4) to detect, 
identify and quantify the parasitemia in great reed warblers Acrocephalus arudinaceus. A 
quantitative PCR assay revealed slightly higher parasitemia compared to microscopically detected 
ones. My study found positive correlation of parasitemia by Haemoproteus payevskyi (GRW1) and 
Plasmodium ashfordi (GRW2) on arrival to breeding site in females, while there was no such trend 
in males. There was a negative correlation of parasitemia on female’s reproductive success by 
Haemoproteus payevskyi (GRW1), while the male birds had a tendency for negative effects on 
reproductive success with parasitemia by Plasmodium relictum (GRW4). My study also found 
negative effects of parasitemia in females by Haemoproteus payevskyi (GRW1) on number of 
recruits produced independent of numbers of chicks produced and age of females. 
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