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I seem to have been only a boy [ laying on the seashore, and diverting myself in now
and then finding a smoother pebole or a prettier shell than ordinary, whilst the great

ocean of truth lay all undiscovered before me.

Sir Isaac Newton (1642-1727)
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SUMMARY

Previous studies have suggested that olfaction influences the development of
behaviour in the domestic chick but there has been no detailed investigation of graded
responsiveness to odorants of different concentrations or of olfactory memory. This
thesis reports research on olfactior. in l-day-old chicks, describes experiments that
examine concentration-dependent an lateralized responses to a number of odorants. [t
also reports intersensory eftects of st mulation by light on olfactory lateralization and the

effects of olfactory experience during development.

A new task for testing olfacto 'y responses of chicks was designed and validated.
The chicks were presented with a 4 mm diameter coloured bead, at which they pecked
readily, affixed to a tube containing >dorant. Using this task differential concentration-
dependent responses were obtained for iso-amyl acetate, allyl sulfide, ammonia, cineole,
limonene, eugenol, methyl anthranilate (MeA) and geraniol. The measures recorded
during 10-second trials were peckinz and head shaking. Repeated testing of the same
chick was made possible by changing the colour of the bead presented together with
odorant in each trial, thereby preventing habituation of pecking. It was concluded that
presentation of these odorants stimulates receptors (olfactory or trigeminal) within the
chick's nasal cavity, rather than receptors in the mouth or eyes, because responses to

odorants did not occur following occ.usion of both of the chick's nostrils.

Three odorants were used to investigate the possibility of sex differences in
sensitivity to odour. Males and fem: les responded similarly to iso-amyl acetate and allyl
sulfide but males were more respontive to ¢ugenol. They shook their heads more than
females in response to all the concentrations presented. However, the latency to shake

the head did not vary between males ind females.

Unilateral occlusion of the left or right nostril revealed a right nostril bias in
responsiveness to eugenol and allyl ;ulfide, confirming the previous finding (using clove
oil) of Vallortigara and Andrew (19¢4). Chicks using the right nostril shook their heads
more to eugenol and demonstrated suppressed levels of pecking to allyl sulfide,
compared to chicks using the left nostril. However, no lateralization was found for iso-
amyl acetate, ammonia, cineole, linionene, MeA or geraniol. It is suggested that the
presence or absence of lateralization in day old chicks may be due, in part, to the relative
involvernent of the olfactory or trigeininal systems and may depend on the brain region(s)

that is (are) activated in the presence of an odorant.

Lateralized control of olfactory responses is affected by exposure to light during
incubation and this effect is sex-dependent. Males incubated in complete darkness during

the last 3 days of incubation showec. greater lateralization to eugenol (right nostril bias)
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than dark-incubated females. Exposure to light during the last 3 days of incubation
induced an asymmetry for head shaling responses to eugenol in females (right nostril
bias) and removed the asymmetry ‘or head shaking in males. Light exposure also
induced an asymmetry (right nostril tias) for pecking by males but not females, to beads
scented with allyl sulfide, indicating s:x differences in light-induced asymmetry within the
visual system.

Using a modified passive avoicance learning task (PAL) it was shown that chicks
associate the odour of MeA with a r2d bead. Chicks trained with the taste or the taste
and odour of MeA showed typical disgust responses (high levels of head shaking and bill
wiping), unlike chicks presented with a red bead together with odour alone. However,
during testing all chicks showed hight levels of avoidance of the red bead compared to a
blue bead. These results indicate that chicks form a memory of an odorant, associating it
with bead colour by 10 min after trair ing.

Chicks can also form a memory of an odour presented during the latter part of
incubation and early post-hatching life (day E20 to 18 h post-hatching). Chicks exposed
to the odour of moist food displiyed suppressed levels of pecking, compared to
unexposed controls, at a bead preser ted together with this odour. They generalised the
memory to the odour of wood litter, but there was no effect of exposure to the food

odour during incubation on the respcnse to the odours of feathers or faeces.

The final chapter discusses th: importance of odours in regulating behaviour of
chicks, in particular in learning to feed and in avoiding harmful substances. The
differential lateralization in response to odorants found in this thesis is discussed in terms
of the intersensory processing of ‘isual and olfactory cues. The role of olfactory
memory is described in terms of the need for rapid and effective recall of aversive stimuli
in precocial animals. It concludes with a brief comparison of the onset of functioning

and relative use of the different senscry systems in precocial and altricial species.
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