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The biggest sperm come in the smallest
packages—and other surprising facts about
male sex cells

November 19 2015, by Jacob C Dunn

Credit: CCO Public Domain

Most people probably think of sperm as the microscopic tadpole-like
things wriggling around in human semen. But there is an astonishing
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amount of diversity in the size, shape and number of sperm produced by
male animals. In fact, despite performing the very same function in all
animal species (fertilising eggs), sperm are the most diverse cells found
among animals.

This diversity is a product of evolution. Every animal's sperm has
evolved to meet the needs of the individual animal that produces it. For
example, new research published in Proceedings of the Royal Society B
shows that the number and size of sperm produced by a mammal
depends on the size of the female reproductive tract. Studying these
kinds of adaptations helps us to better understand the incredible diversity
we see 1n sperm across animal species.

Tiny animals can have massive sperm

Sperm length varies by several orders of magnitude across species, from
the tiny sperm of the porcupine (0.0003 cm) to the gigantic sperm of the
fruit fly (6 cm), which is more than 20 times the length of the fly. The
fruit fly's sperm looks like a wound-up ball of string that unravels once
inside the female's even longer reproductive tract.

The number of sperm produced by different animals also varies
enormously. Humans produce approximately 100 million sperm per
ejaculate, while rams can produce 100 billion. Groups of sperm can even
work together. Sperm in some species are known to team up and form a
"train" that swims faster than individual sperm.
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http://www.sciencedirect.com/science/book/9780123725684
https://phys.org/tags/sperm/
http://rspb.royalsocietypublishing.org/content/282/1819/20152122
https://phys.org/tags/species/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1688860/pdf/9474794.pdf
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC40662/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC40662/
http://www.open.edu/openlearn/nature-environment/natural-history/sperm-counts
http://www.reproduction-online.org/content/144/5/519.long

PHYS {9A0RG

Which way’s the exit? Credit: Joyce Harper, UCL, Wellcome Images, CC BY-
NC-ND

Promiscuous females mean more sperm

Much of the variation we see in the size, shape and number of sperm
produced by different species is thought to be the product of
competition for fertilisation among the sperm of different males. This is
a type of sexual selection, only relatively recently described, known as
"sperm competition". In species whose females mate most
promiscuously, there is strong pressure on males to invest more heavily
in sperm, to ensure that one of their own little soldiers is the one that
wins the battle for fertilisation.
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http://onlinelibrary.wiley.com/doi/10.1111/j.1469-185X.1970.tb01176.x/abstract
https://phys.org/tags/sperm+competition/
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This has led to an extraordinary array of different warfare tactics. These
species, in general, produce more sperm, as more soldiers on the ground
gives you a numerical advantage. It may also be advantageous to produce
bigger sperm, which are faster and able to outcompete the sperm of
other males in the race to the eggs.

Bigger females mean smaller sperm

Sperm can also vary depending on the size and shape of the female body.
To accommodate this, sperm have to be able to swim far and fast
enough, to successfully reach the eggs. In general, bigger sperm swim
faster, so males should produce numerous, large sperm. But males only

have finite resources to allocate to sperm production and may face trade-
offs.

This means that evolutionary pressure to increase sperm size will
inevitably lead to a reduction in number, and vice versa. As mentioned,
recent research found that among mammals, males of smaller bodied
species tend to invest in fewer, larger sperm, while males of larger
species tend to invest in more, smaller sperm. This is because the
females of larger species have bigger reproductive tracts and so more
(but smaller) sperm can spread across the greater space and have more
chance of encountering an egg.

Manlier males have lower quality sperm

As sperm can be costly for the body to produce and resources are
limited, males can also face trade-offs between producing sperm and
other characteristics useful for reproduction. For example, species in
which males invest more in big bodies and horns, or deep voices have
been shown to produce less sperm.
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http://www.reproduction-online.org/content/144/5/519.long
http://www.reproduction-online.org/content/144/5/519.long
http://www.reproduction-online.org/content/144/5/519.long
http://rspb.royalsocietypublishing.org/content/282/1819/20152122
http://www.nature.com/ncomms/2014/140123/ncomms4184/full/ncomms4184.html
http://bit.ly/1kvN1EV
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In humans, men with more attractive voices have been shown to have
worse quality sperm. It seems that males are faced with a trade-off
between investing in traits that are useful for competing with rivals, or
those that increase the chance of fertilising an egg. They can't have
everything.

We can control the amount of sperm we deliver

Amazingly, males seem to be able to control the amount of sperm they
produce. There is evidence that males vary the amount of sperm in
ejaculates, depending on the quality of the female, or the risk of sperm
competition. In humans, men looking at explicit images of two males
and one female ("sperm competition images") have been shown to
produce more mobile sperm than those looking at explicit images of
three females.

Female animals who mate with more than one partner are also thought to
have some control over the sperm that fertilises their eggs. So-called,
"cryptic female choice" occurs when females use physical or chemical
mechanisms to control each male's chances of fertilisation. This is well
described in a number of animal species, providing a mechanism by
which females can bias the outcome of reproduction. For example, in
some species, females will mate with several males and then selectively
fertilise eggs with only the largest sperm or sperm from males with more
compatible immune system genes.

This story is published courtesy of The Conversation (under Creative
Commons-Attribution/No derivatives).

Source: The Conversation
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http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0029271
http://www.sciencedirect.com/science/article/pii/S136466130201896X
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1617155/
http://press.princeton.edu/titles/5817.html
http://www.pnas.org/content/91/15/7081
http://www.pnas.org/content/91/15/7081
https://phys.org/tags/males/
http://rspb.royalsocietypublishing.org/content/280/1769/20131296
http://rspb.royalsocietypublishing.org/content/280/1769/20131296
http://theconversation.edu.au/
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