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Do Mynahs prefer Peacock feathers of moreregular pattern?

TOMOMICHI KOBAYASHI

The “sensory exploitation hypothesis’ and the “quality
assessment hypothesis’, aimed at explaining female pref-
erences of symmetrical male sexual ornaments, were test-
ed on Mynahs. In the first experiment, two birds were
allowed to select between two abstract patterns, one regu-
lar and one irregular. The birds preferred the regular
patterns but only significantly soin oneindividual. In the
other experiment two other Mynahswereallowed to sel ect
between two images of male Peacock tails, a sexua
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ornament of an unrelated species. Both birds showed a
significant preference for the image with a more regular
Peacock tail. The results are discussed in the light of the
limited samplesize. Thevalue of thetechniqueto separate
between the hypotheses of femal e preferencefor symmet-
ric male characters is discussed.

Tomomichi Kobayashi, Kurashiki Seishi Senior High
School, Hachioji, Kurashiki 710-0816, Japan

Received 22 January 1999, Accepted 9 April 1999, Editor: N. Holmgren

Introduction

Femalepreferencesfor symmetrical maletraitshave
been demonstrated or suggested in various animals
including earwigs(Radeséter & Halldorsdattir 1993),
crickets (Simmonds & Ritchie 1996), Swallows
(Mgller 1993), Zebra Finches (Swaddle & Cuthill
1994), Peahens (Thornhill & Gangestad 1993) and
Humans (Berlyne 1971). These preferences have
been explained mainly by the honest advertisement
hypothesi sor handicap principle(Zahavi 1975) which
says that symmetry preference may have evolved
specifically because symmetry reflectsmalegenetic
quality.

On the other hand, some researchers (Enquist &
Arak 1993, Enquist & Arak 1994, Johnstone 1994)
have recently indicated the possibility of evolution
of symmetrical ornament by sensory exploitation
hypotheses. Enquist & Arak (1994) showed that,
when neural networks and patterns stimulating it
were gradually changed by mutation (that is, coev-
olution) so that they produce best discrimination of
stimulus patterns from other patterns (that is, best
recognition of the stimulus pattern), the stimulus
pattern became symmetrical. These results mean
that females preference for symmetrical traits of
malescan evolvefromthegeneral natureof object or

mate recognition mechanism even in the absence of
any link between symmetry and quality.

Theideaby Enquist & Arak and Johnstone (I call
itthe“genera perceptual nature” hypothesis) seems
to be consistent with results of Rensch’s studies
(1957, 1958). Rensch presented aCapuchin Monkey,
a Long-tailed Monkey, a Carrion Crow, and five
Jackdaws with pairs of eight cards: each pair com-
prised a symmetrical or regular pattern on one card
and an irregularly shaped pattern (but containing
about thesamequantity of black) ontheother (Figure
1A). He found that, with relatively few exceptions,
theseanimal sdefinitely chose (took by hand or beak)
the regular patterns to the irregular ones. From the
“general perceptual nature” hypothesis, Rensch’s
results may be interpreted as follows. Experimental
monkeys and birds could easily recognise regular
patternsincluding symmetry, and prefer to approach
them rather than irregular patterns.

One of the problemsin applying such a“general
perceptual nature” hypothesisin actual mate choice
event seems to be whether the disposition to prefer
more symmetrical patterns which was indicated
through the simulation by artificial neural networks
and the experimentsby Rensch canreally work with
actual visua patterns on the ornaments of male
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Figure 1. A) Cards of regular patterns (left-hand column) and irregular patterns (right hand column) used in the preliminary
experiment and by Rensch (1957) to examinethe pattern preference by somekindsof animals. Thisfigureisafter Rensch (1957).
B) Photographs of sexually-displayed tail feather of Peacock used in the essential experiment. Eyespotsin thelower feather are
more orderly arranged than eyespotsin the upper one. Actual photographs for the experiment werein colour. C) The procedure
of presentation of apair of photographsof Peacock feathersto Mynahs. A pair of photographswere placed onthe side of thefloor
of aMynah rearing cage in the absence of the Mynah, after which the Mynah was put on the perch on the opposite side to the
presented photographs (picture @). The Mynah approached the photographs and pecked at one in the pair (picture b).

A) Par av kort med regelbundna (vanstra kolumnen) och oregelbundna monster (hdgra kolumnen) vilka anvéndes i det
prelimindra experimentet och av Rensch (1957) for att undersoka preferenser hos djur. Figuren ar fran Rensch (1957). B)
Fotografier av utféllda p&fagel stjartar som anvandesi huvudexperimentet. Ogonfléckarna &r mer regelbundet placeradei den
undre bilden jamfort med den 6vre. De anvanda fotografierna ar i farg. C) En illustration som visar hur fotografierna pa
pafagelstjartar visades for beostararna. Ett bildpar placerades pa golvet lutandes mot vaggen medan buren var tom. Darefter
placerades beostaren pa sittpinnen mittemot bilderna (bild a). Fageln hoppade ner mot bilderna och pickade pa en av bilderna
i paret (bild b).
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Swallows, ZebraFinches, and Peacocks. To explore
this problem, | performed two simple experiments
(preliminary experiment and essential experiment)
using four Mynahs.

M ethods

Preliminary experiment

Two wild-type hill Mynahs Gracula religiosa were
presented with 8 pairsof cards (5x5 cm) of the black-
and-white patterns asin Figure 1A, to examine their
general preference for regularity. The Mynahs were
obtai ned fromabreeder whenthey wereafew months
old, thenseparately rearedinthe cages(60x36x45cm)
and used for the experiment at the age of 5 — 12
months. A pair of cardswas presented to each Mynah
by thefollowing procedure. TheMynahwasremoved
from the rearing cage, and two cards were placed on
the side of the floor of the rearing cage about 3 cm
apart, with placement sides chosen randomly. Then,
the Mynah was put on the perch that was set on the
sideoppositetothe presented cards. TheMynah, after
spending several or a few tens of seconds on the
perch, went down on the floor and approached the
cards and pecked (or picked up by beak) one of the
cards. In each trial, | recorded which card was first
pecked (or picked up) after the presentation. The
trials were performed within 06:00-08:00 of June—
September (summer period) of 1996, and at |east one
day intervened between trials for each Mynah.

Essential experiment

The experiment was performed with colour photo-
graphs of the ornamental feathers of Peacocks Pavo
cristatus, and two Mynahs other than the ones used
inthe preliminary experiment. The procedure of the
experiment and the age and history of theMynahsat
the point of experiment were almost the same asin
the preliminary experiment. The photographs of the
tails of sexually-displaying Peacocks weretakenin
the Peacock Park of Shodosima Island of Japan. A
pair of photographs (13x9 cm) (FigurelB), one of
which shows well ordered arrangement of eye-like
spots on the feather and the other of which showsa
less ordered arrangement, were presented to each
Mynahinitsrearing cage. After several or afew tens
seconds from the presentation, Mynahs pecked (or
picked up by beak) either of photographs (Figure
1C). Thetrialswere performed within 06:00-08:00
of June-September of 1997, and at least one day
intervened between trials for each Mynah.
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Table 1. Number of peckingsto regular and irregular patterns on the cards in Figure 1A.

Antal pickningar pa regelbundna och oregelbundna monster pa korten i Figur 1A.

Card-pair No. Binomial test
Kortpar Nr. (one-tailed)
Subject Pattern 1 2 3 4 5 6 7 8 Binomial test
Individ Monster (ensvansad)
Regular 18 19 12 18 6 10 12 19
Bird 1 Regelbundet } P<0.05
Fagel 1
Irregular 4 7 5 3 9 8 8 5
Oregelbundet
Regular 14 12 10 11 11 4 6 16
Bird 2 Regel bundet } P=0.14
Fagel 2
Irregular 3 2 3 4 7 12 15 8
Oregel bundet

Results and Discussion

Preliminary experiment

One of the two Mynahs selected the cards with
regular patterns significantly more often than the
oneswith irregular patterns (P<0.05), and the other
Mynah selected cards with regular patterns more
often (P=0.14, Table 1). Although the results are
from only two individuals, they indicate the possi-
bility that Mynahsprefer regular visual patterns. The
result that one of the two Mynahs did not show a
preference for the regular pattern in the card-pairs
(5), (6), and (7), may indicate that the bilateral

symmetry is an important factor in the regularity
selection by Mynahsfor the following reasons. The
absence of theregular pattern preferencein (5) may
bebecauseneither of right and | eft patternsof (5) are
bilaterally symmetric, and in (6) and (7) it may be
because the right (irregular) patterns of (6) and (7)
look somewhat bilaterally symmetric for their con-
spicuous regular circles of the outside frame.

Essential experiment

Both Mynahs showed a significant preference for
the photograph of the more regular Peacock tail in

Table 2. Number of peckings to photographs of Peacock tail feathers with different regularity (Figure 1B).

Antal pickningar pa fotografier av Pafagelstjartar med olika grad av regel bundenhet (Figur 1B).

Peacock tail feathers

Pafagelstjartar
Subject More regular pattern Lessregular pattern Binomial test (one-tailed)
Individ Mer regelbundna Mindre regelbundna Binomial test (ensvansad)
Bird 3 20 8 P<0.05
Fagel 3
Bird 4 17 5 P<0.01
Fagel 4
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Figure 1B (Table 2). It isimpossible to determine,
from the result, what factor in the ornament in the
lower photograph the Mynahs preferred. However,
it seems most probable that the critical factor isthe
degree of regularity of the arrangement of eye-like
spotsand/or stalks of feathers, when considering the
following facts. (1) Test colour photographs were
selected so that the difference between factors other
than theregularity, such asthe size and thelightness
of eye-like-spots, and the angle of feathers, were
minimized between them. (2) The preliminary ex-
periment indicates a possibility that Mynahs prefer
regular patternsto irregular ones.

It can not be concluded that the preference for
Peacock ornaments of more regular pattern is com-
mon and stable phenomenon in Mynahsbecausethe
sample size of experimental Mynahs and experi-
mental photographsof Peacock feathersistoosmall,
but the result certainly shows the possibility.

Experimental technique for “ quality assessment
hypothesis’ vs. “ general perception hypothesis’
The present study can not befully evaluated without
using more experimental Mynahs and various pho-
tographs of Peacock feathers. However, it shows
that the technique to present Mynahs with Peacock
ornament photographs is a good method to distin-
guish the " quality assessment hypothesis’ from the
“general perception hypothesis’. If Mynahs prefer
more regular patterns of Peacock ornaments, which
is suggested in the present study, the “general per-
ception hypothesis™ isinfavour. If thesexual signals
of one speciesarejudged attractive by other species
on the basis of symmetry or regularity, it is reason-
abletothink that the general perceptual nature plays
moreimportant rolesin mate choicethan thegenetic
quality assessment.

Thistechniquecould also beused in other species
where the quality assessment is regarded as an
important factor in the mate choice.
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Sammanfattning

Foredrar beostarar mer regelbundna pafagel tjar-
tar?

Tva hypoteser har presenterats som méjliga forkla-
ringar till varfor honor av flera arter foredrar hanar
med de mest symmetriska sexuella ornamenten.
Hypotesen om kvalitetssignal ering menar att de sex-
uella ornamenten dterspeglar hanens genetiska kva-
litet, ju mer symmetri, desto béttre gener. Teorin om
sensorisk exploatering menar istéllet att honor fére-
drar symmetriskaornament for att dessager starkare
stimulans av det sensoriska systemet. Kansligheten
for symmetriska monster anses ha uppkommit som
en biprodukt av igenkénningen av den egna arten.

De tvateoriernatestades mot varandra genom att
beostarar Gracula religiosa fick genomgatvatest. |
det forstaexperimentet fick tvabeostarar valjamel-
lantvakort, ett med regel bundet och ett med oregel -
bundet monster. Atta par kort presenterades parvis
(Figur 1A). Detvatestade beostararnavisade prefe-
rens for korten med de regel bundna monstren, men
preferensen var bara signifikant for den ena fageln
(Tabell 1).

| det andratestet anvandes tvaandraindivider av
beostare. Deras preferenser for regelbundna mons-
ter testadespatvabilder av sexuellaornament hosen
annan art, pafagel Pavo cristatus (Figur 1B). | detta
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(och foregaende experiment) testades preferensen
genom att rékna antalet pickningar mot, och upp-
lockningar av korten (Figur 1C). Baggeindividerna
prefererade bilden med det mer regel bundnamaonst-
ret (Tabell 2). For att kunna uttala sig generellt om
beostarens preferenser av symmetriska ornament

hos andra arter behtver det senare experimentet
upprepas med béde fler individer av beostare och
fler bild-par pa sexuella ornament. Resultaten fran
detta preliminéra experiment & dock lovande och
visar paenteknik med vilken detvahypotesernafor
preferens av symmetriska ornament kan skiljas at.





