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Bossy cock takes the lead vocal of cock-a-doodle-do

Social ranking in roosters affects order of crowing
July 23, 2015
From ancient times, people have been aware of the rooster’s “cock-a-doodle-do” that marks the break
of dawn, but has anyone wondered who crows first? In a new study published in Scientific Reports,
ITbM’s biologists have revealed that there is actually a systematic rule based on social ranking that
determines the order of crowing in roosters.

Figure 1. Social hierarchy in roosters determines order of crowing (image by Tsuyoshi Shimmura and Tomo Nakamura)

Nagoya, Japan — Since the period of the Indus Valley Civilization (around B.C. 2600-1800), the
rooster’s “cock-a-doodle-do” has been used to announce the time and most people now know that
roosters crow in the morning. Nonetheless, the mechanism underlying this phenomenon has been a
long-term mystery. In 2013, Tsuyoshi Shimmura and Takashi Yoshimura of Nagoya University have
reported in Current Biology that the rooster’s crowing mechanism is actually governed by their internal
biological clock.

Triggered by the first crow from a rooster, other roosters nearby also start to crow like a ripple effect.
Crowing is considered to be an action by roosters to alert others of their territory. In addition, chickens
are known to be highly social creatures and develop a dominance hierarchy called pecking order when
a small number of chickens forms a group. This pecking order starts with the dominant chicken pecking
all the chickens, the second dominant chicken pecking all the chickens apart from the dominant
chicken and with the least dominant chicken remaining harmless.

The social ranking of roosters is strongly reflected in the actions within the groups, and the highest
ranking rooster has been known to have priority in eating and mating. Published online in Scientific
Reports, Shimmura and Yoshimura discovered for the first time that the order of precedence of crowing
in roosters is also based on social ranking within the group.

Through observation of a group of 4 roosters, Shimmura in Yoshimura'’s research group, currently an
assistant professor in the National Institute of Basic Biology in Japan, found that there was a
systematic rule in the order of crowing. Further investigations revealed that the highest ranking rooster
among the group was always the first one to crow in the morning. The crowing was followed by the
second, third and fourth ranking roosters, which shows that roosters crow in descending order of their
social ranking.
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In addition, the starting time to crow for the most dominant rooster varied from day to day, but the
crowing of the lower ranking roosters always started right after the crowing of the highest ranking
rooster. From these observations, Shimmura and Yoshimura identified that the most dominant rooster
had priority to announce the break of dawn by being able to determine the timing to crow within the
group. Upon removing the highest ranking rooster from the group, the second ranking rooster became
the first to crow, showing that the second ranking rooster can also take the role of the most dominant
rooster.

Along with these results, they also showed that the frequency of voluntary crowing was lower for
subordinate roosters compared to dominant roosters. On the other hand, upon stimulating the roosters
to crow using light and/or sounds, they found that the subordinate roosters crowed as much as the
dominant roosters. This indicates that although the subordinate roosters have the ability to crow, they
have the patience to wait every morning for the most dominant rooster to crow before crowing
themselves.

“We have discovered that roosters live in a strictly linear hierarchy, where social ranking reflects the
order to announce the break of dawn,” says Yoshimura, who led the research and is a principal
investigator at the Institute of Transformative Bio-Molecules (ITbM) in Nagoya University.

This article “The highest-ranking rooster has priority to announce the break of dawn” by Tsuyoshi
Shimmura, Shosei Ohashi & Takashi Yoshimura is published online on July 23, 2015 in Scientific
Reports.

DOI: 10.1038/srep11683 (http://dx.doi.org/10.1038/srep11683)

About WPI-ITbM (http://www.itbm.nagoya-u.ac.jp/)

The World Premier International Research Center Initiative (WPI) for the Institute of Transformative
Bio-Molecules (ITbM) at Nagoya University in Japan is committed to advance the integration of
synthetic chemistry, plant/animal biology and theoretical science, all of which are traditionally strong
fields in the university. As part of the Japanese science ministry’s MEXT program, ITbM aims to
develop transformative bio-molecules, innovative functional molecules capable of bringing about
fundamental change to biological science and technology. Research at ITbM is carried out in a
“Mix-Lab” style, where international young researchers from multidisciplinary fields work together
side-by-side in the same lab. Through these endeavors, ITbM will create “transformative bio-molecules”
that will dramatically change the way of research in chemistry, biology and other related fields to solve
urgent problems, such as environmental issues, food production and medical technology that have a
significant impact on the society.
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