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WHY ARE FEMALE BLUE TITS UNFAITHFUL? 
 

It was believed that all birds were monogamous. However, with the increasing power of DNA 
techniques, this was proven to be not true in most birds. A hypothesis called genetic compatibility 
hypothesis, was put forth to explain why females seek other males and the reason was to produce 
offspring with higher survival rates. A breeding pair (i.e. a male and a female) provides parental care to 
the offspring in that nest (e.g. provide protection and food to the nestlings). The male which forms a 
breeding pair with a female is referred as a social male. A male which does not form a breeding pair with 
a female and thus does not provide parental care to the offspring but mates with that female is referred as 
an extra-pair male. Offspring that are produced in this nest will result in a mixture of offspring sired by 
the social male (i.e. called within-pair young) and offspring sired by the extra-pair male (i.e. called extra-
pair young). According to the hypothesis, extra-pair young were more heterozygous than within-pair 
young. A heterozygous individual would have different alleles (e.g Rr) in contrast to a homozygous 
which would have same alleles (RR or rr). An allele is another form of a gene that is specifically located 
at a particular position (loci) on the chromosome. There are two alleles present on that particular loci (e.g. 
it can be either RR or rr, which is a homozygous or Rr, which is a heterozygous). Therefore there are 
many loci on the chromosomes that contain different alleles. Hence an individual having many 
heterozygous loci will have high heterozygosity value. 
 

In this study I will be investigating why female blue tits in this Swedish population were not 
faithful to their social mates based on the hypothesis mentioned above. Therefore I tested whether the 
extra-pair young sired by the extra-pair male will be more heterozygous than the within-pair young sired 
by the social male. The alleles were identified using a genetic programme and a statistical programme 
was used to compare whether there is a significant difference in heterozygosity between the within-pair 
and extra-pair young. In a previous study on an Austrian blue tit population found that there was a 
significant difference between the within-pair and extra-pair young using few loci. However in this study, 
I did not find any significant difference in the heterozygosity between the extra-pair young and within-
pair young even though I increased the number of loci used than the previous study conducted.  
 

Another part of this thesis was to simulate models which could be use to predict when a 
significant difference in heterozygosity between an extra-pair and within-pair young can be detected. Five 
simulations indicating full mating between individuals which were unrelated, cousin, second cousin, half-
sibling and sibling were made. The results showed significant difference between extra-pair and within-
pair young were detected in cousin, half-sibling and sibling simulations. On the contrary, unrelated 
simulation did not detect any significant difference in heterozygosity between extra-pair and within-pair 
young. Hence the result from the simulated study verified that in an outbred population such as in this 
Swedish population of blue tits, no significant difference in heterozygosity between the different young 
should be found. Thus this study does not support the genetic compatibility hypothesis. Nonetheless, 
previous studies investigating this hypothesis to explain the unfaithfulness of female birds had shown 
significant difference in heterozygosity between the within-pair and extra-pair young, whereby the latter 
was more heterozygous than the former. However this study concluded that the occurrences of significant 
difference in heterozygosity may be random and this also could mean that the populations that do show 
this significance were structured whereby inbreeding maybe occurring. In summary, the genetic 
compatibility hypothesis did not provide concrete explanation on why females of this Swedish blue tit 
population seek other males. Since this study was based on genetics only, therefore there is a need to 
combine both ecological and genetics for future study, which may provide a better understanding and 
explanation as to why females are unfaithful. 
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NO DIFFERENCE IN HETEROZYGOSITY BETWEEN EXTRA-PAIR AND 
WITHIN-PAIR YOUNG IN A SWEDISH BLUE TIT POPULATION! WHY? 

 
It was hypothesized that females seek extra-pair copulation to increase the heterozygosity 

in their offspring because heterozygous individuals are said to have a fitness advantage. Females 
can increase the heterozygosity by mating with genetically dissimilar males. Previous studies had 
shown that there was a difference in heterozygosity between extra-pair young (EPY) and within-
pair young (WPY), the former being more heterozygous, which accounts to an increase in 
fitness-associated traits (e.g. survival). In these previous studies, between 7 and 10 microsatellite 
markers had been used to evaluate the differences in heterozygosity between EPY and WPY.  
The aim of this study is to investigate whether an increase in the number of markers to 23 will be 
able to detect an increase in heterozygosity in extra-pair young compared to the within-pair 
young. The empirical study showed that no significant difference in heterozygosity was found 
between the different young. In contrast to a previous study showed EPY were more 
heterozygous than WPY and that population had genetic structure. However the limitation faced 
in the present study was that not all extra-pair males were identified and as a result genetic 
structure was not determined. Apart from the empirical study, simulations were performed at 
different levels of relatedness thus to illustrate whether with increasing number of families and 
markers will allow one to detect the differences in heterozygosity between extra-pair and within-
pair young. The simulations showed that there were significant differences in heterozygosity in 
cousin, half sibling and sibling at low number of markers. This showed that with increasing 
degree of relatedness, the significant difference between EPY and WPY can be easily detected. 
Moreover in second cousin level, with an increase in the number of markers and families, there 
was stronger support for the differences between WPY and EPY. On the contrary, in the 
unrelated simulation, no significant difference were predicted however there were random 
occurrences of this significant difference between EPY and WPY in some of the markers and 
family. An explanation for these occurrences is that the difference in heterozygosity is located at 
the 5% end of the total distribution which led to a type I error, whereby failure to accept the null 
hypothesis. This implies that studies which showed significant differences in heterozygosity 
between WPY and EPY using few markers could have occurred just by chance and hence this do 
not provide support for the genetic compatible hypothesis.  
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