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Introduction

A It has been shown that birds can use their
olfaction for example in:
I Foraging
I Predator recognition
I Finding material for nest
I Kin recognition
i Navigation
A Probably the majority of birds can smell
better than has previously been thought




11.9.2009

Charles Darwin

A Already Charles Darwin was interested in avian
olfaction

A Can condors and other vultures smell dead
ani mals even if tgaveayeotd 0
Beagle)

A He mentions several empirical experiments and
even tries one himself
I Captive condors were not interested in meat wrapped in

white paper

i Carrion-hawks collect on a roof of a house with a corpse

i Turkey-buzzards and gallinazos were not interested in a
carcass covered with a thin canvas cloth

Used odour sources

A Predator odour
T e.g. Amo et al. (2008) Funct. Ecol.

A Plants used in building nests

I e.g. Petit et al. (2002) Ecol. Lett., Gwinner & Berger (2008)
Anim. Behav., Mennerat (2008) Behav. Process.

A Conspecifics
I e.g. Mardon & Bonadonna (2009) Behav. Ecol. Sociobiol.

A Prey

I e.g. Nevitt et al. (2008) PNAS

A Artificial odours

I e.g. Mantyla et al.
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Y-tube / ¥naze

AThe bird is given two
choices where to go in a

Y-shaped tunnel
- One arm of the tunnel

has the studied odour 1001 D
source and the other arm P<0.01 o
has a control odour 80 N
- The choice of the bird

60

(studied odour, control, no
choice) can be statistically
tested for example with a
chi square test

N
S ©
AN

Per cent choosing odor arm

DMS Control  NC
From Nevitt (2008) J. Exp. Biol.

Odorous objects hidden fro

A Birds can not see the source of odour, just
smell it

A An airflow through the test box

ABirdoés behaviour is
odour and one (or more) controls

I e.g. faeces of a predator and an harmless
animal + water control

From Roth et al. (2008) Anim. Behav.
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Extracted natural odour

A Absorbent paper with added odours

I Predator (mustelid), odorous control
(Japanese quail) and odourless control
(water) used to test blue tit (Cyanistes
caeruleus) behaviour during nesting (amo
et al. (2008) Funct. Ecol.)

A Odours mixed to vegetable oil

I Vegetable oil slicks (krill-scented and
control) deployed from a ship to attract
sea birds (Nevitt (1999) Mar. Ecol. Prog. Ser.)

Aromatic herbs

A Birds nesting in natural holes or nest-
boxes often include aromatic herbs in
the building material of the nest

A Aromatic herbs can e.g. protect the
nestlings from ticks
A Most studies with blue tits (Cyanistes

caeruleus) and starlings (Sturnus

VUIganS) (e.g. Gwinner & Berger (2005) J. Ornithol.,
Mennerat et al. (2008) Anim. Behav.)
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Birches, herbivorous larva
Insectivorobsds

A Studies in aviary

i Birds (three species) more attracted to intact
branches cut from herbivore trees than control
trees

A Mantyla et al. (2004) Ecol. Lett.
A Méntyla et al. (2008) Beh. Ecol.

A How birds can find insect-rich trees?

i Visual cues: larvae and their faeces, holes in
leaves, changes in reflectance
(photosynthesis)

i Olfactory cues: volatile organic compounds
(VOCs)

Experiment in nature
Mantyl4 et al. (2008) PLoS ONE

A Mountain birch (Betula pubescens ssp.
czerepanovii) i autumnal moth larvae
(Epirrita autumnata) 7 local insectivorous
birds

I at Kevo Subarctic Research Station in 2007

15 herbivore and 15 control trees

3 x 20 larvae in each herbivore tree

10 plasticine larvae in both herbivore and

control trees to study bird predation rate,

checked daily for two weeks

A VOC emissions and net photosynthesis
were measured from the same
experimental trees
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Mesh bags and plasticine |

Real and artificial larva
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Results

A Birds were more interested in birches that had
hidden defoliation than in control trees

A Support for both vision and olfaction as the
candidate mechanism behind bird attraction

T vision: different reflection in herbivore and control trees
due to differences in photosynthesis

I olfaction: significant differences in emissions of several
VOCs between herbivore and control trees, and
significant correlation with predation rate and three
VOCs [(E)-D MN T ;ocinbene and linalool]

A Many VOCs here that may attract birds are the
same compounds that are known to attract insect
parasitoids of the herbivores

Olfaction experiments with

A Summer 2008, experiment in nature

i Artificial VOCs inside small plastic tubes
attached to birch branches + plasticine
larvae

ABirds were not interested in the trees
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VOC tube and plasticine |

Olfaction experiments with

A Summer 2008, experiment in nature

i Artificial VOCs inside small plastic tubes
attached to birch branches + plasticine
larvae

ABirds were not interested in the trees

A Summer 2009, experiment in aviary

I Odour of both defoliated birch and
control birch inside a booth

ABirds caught from the wild just wanted to get
away and were not interested in any odours
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17 plastic plants in front of small holes where airflow from birches comes
27 bird was released through this hatch

317 air suction

41 one birch branch under here (other one on the other side)

57 video camera

Summary

A The most suitable research method
depends on the studied bird species
and its behaviour

A Experiments in nature or with natural
chemicals usually tell more what
actually happens in the wild

I Studies in lab and/or with captive birds
are often needed beforehand
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Summary

A It is obvious that
several chemicals are
important to many
birds (if not all birds?)

A We need to find the
best method to study
that with different bird
species and
chemicals
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Thank you for your attention!
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