
 

Big sperm don't always win the race

January 31 2014, by Harriet Jarlett

  
 

  

When females mate with more than one male, each one's sperm has to
compete to get to her eggs. Until now, researchers had thought the
fastest sperm would dominate.

But in a new study, published in Evolution, a team of scientists have
found that it is much more complicated than that.

'If you compare species with little sperm competition, like humans, with
a species where there is a lot of sperm competition, like Bonobos, then
the bonobos tend to have faster, bigger sperm,' says Dr John Fitzpatrick
of the University of Manchester, lead author on the paper. 'But if you
look within a species, you typically don't see this relationship where
bigger sperm are faster.'

Instead, the team found that bigger sperm – those with longer tails,
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called flagellum –were only the fastest in species with external
fertilisation, such as fish or mussels. In animals with internal
fertilisation, like emu, bigger sperm were often the slowest.

To analyse how fast the sperm were depending on their size, the
researchers took video recordings of sperm swimming and then broke
them down frame by frame using high speed cameras. They then
deconstructed these frames into a stack of still images which could be
entered into a computer programme to focus on a single sperm at a time.

They then used computer assisted sperm analysis – software also used in
human fertilisation clinics – to assess sperm quality.

  
 

  

Human sperm.

'In sperm with longer flagellum there's more thrusting force to move
sperm forward, and there we found clear results. A shorter head and
bigger tail means you swim faster if you're an externally fertilizing
species, but if you have a bigger head and a smaller tail it seemed you
swam faster if you were internally fertilizing,' Fitzpatrick says.
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Frog sperm.

The researchers think that the reason bigger sperm swim slower in some
internally fertilizing species is because they may be using a different
strategy of moving slower but swimming for longer periods.

'In externally fertilizing species you need to be fast as sperm don't live
long outside of the body, so they have to get to the egg quickly, whereas
in internally fertilising species the sperm can hang around for longer. We
think going slower is the sperm's way of trying to conserve energy and
taking its time to reach an egg,' explains Fitzpatrick. 'This may reflect
the different ways that selection acts to make a successful sperm in
internally versus externally fertilizing species. '

  More information: Simpson, J. L., Humphries, S., Evans, J. P.,
Simmons, L. W. and Fitzpatrick, J. L. (2014), "Relationships between
sperm length and speed differ among three internally and three
externally fertilizing species." Evolution, 68: 92-104. DOI:
10.1111/evo.12199

This story is republished courtesy of Planet Earth online, a free,
companion website to the award-winning magazine Planet Earth published
and funded by the Natural Environment Research Council (NERC).
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