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Cover illustration
Tits, such as the black-capped chickadee (Parus atricapillus), show a

positive correlation between food hoarding behavior and recruitment
of new hippocampal neurons. Photograph by N. Barnea.
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The importance of studying natural
populations to understand the basic mech-
anisms that underlie adult neurogenesis
and neuronal replacement and their mag-
nitude has already been emphasized [e.g.
Boonstra et al., 2001; Nottebohm, 2002;
Amrein et al., 2008; Barnea, 2009]. How-
ever, since laboratory studies are both nec-
essary and unavoidable, others also em-
phasized the need to conduct laboratory
research in the appropriate behavioral,
evolutionary and ecological contexts [e.g.
Roboreda et al., 1996; Gould and Gross,
2002]. A recent interesting study by La-
Dage et al. [2009] provides support for
both claims. It shows that free-ranging
mountain chickadees (Poecile gambeli)
had more hippocampal new neurons than
captive conspecifics. Further, it shows that
depriving captive birds of the opportunity
to engage in spatial memory use via food
caching and retrieval resulted in signifi-
cantly fewer new neurons in their hippo-
campus, compared with captive conspe-
cifics that were allowed to engage in spatial
memory use.

Stress is known to affect neurogenesis
[e.g. Gould and Cameron, 1996; Gould et
al., 1998]. Therefore, the finding that neu-
ronal recruitment into the hippocampus is
more pronounced under natural condi-
tions can be related to stressful conditions
that may exist in captive birds. However,
evidence for the negative effect of stress on
neurogenesis comes only from mammali-
an literature [see the review by Lucassen et
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al., 2008], and therefore we do not know if
this is also the case in birds. Moreover, bas-
al corticosterone levels have been found to
be very similar in adult free-ranging and
aviary-held black-capped chickadees [un-
publ. observations, see Barnea and Notte-
bohm, 1996]. Hence, stress might not be
the only explanation for the lower num-
bers of new hippocampal neurons ob-
served by LaDage et al. [2009] in the brains
of captive birds.

An alternative possibility is that the
significant factor which affected their hip-
pocampal new neuronal recruitment was
the fact that the 3-dimensional environ-
ment and spatial challenges that they en-
countered in the lab were much simpler
than those experienced by their free-rang-
ing conspecifics. Just a few obvious exam-
ples: the home range of a wild bird is in-
comparably larger than a testing room in
the lab; the number of trees, potential
caching sites, and actual caches that a bird
uses and has to remember are also much
more numerous. These spatial compo-
nents in the bird’s environment require
adequate and updated spatial maps in its
brain. In addition, in the natural world,
spatial demands are not restricted to food-
caching behavior. Birds have to acquire
and process much additional spatial infor-
mation that relates, for example, to loca-
tions of roosting sites, alternative food
sources, locations of predators, and more.
Hence, it is simplistic to discuss differenc-
es in neuronal recruitment in the hippo-

campus of free-ranging versus captive
birds only in relation to differences in their
ability to engage in food-storing behavior.
Rather, we have to take into account the
possibility that the higher neuronal re-
cruitment in the free-ranging birds re-
flects the overall greater, more complicat-
ed, numerous and diverse memory-based
challenges and demands with which they
have to cope.

These thoughts raise a few questions.
First, if we accept the importance and the
need to conduct research under natural
settings, can we control the conditions
enough to get interpretable data? This is
probably impossible. Despite this obstacle,
studies on free-ranging species are still in-
valuable for understanding how neuro-
genesis and brain plasticity benefit ani-
mals in their struggle for survival. I agree
with Armein et al. [2008], who advocate
carrying out studies that deal with ani-
mals that live their lives in the context of
what they were actually selected to do.
Support for this view comes from LaDage
et al. [2009], as well as from our previous
work [Barnea and Nottebohm, 1994],
which both demonstrate that data from
laboratory studies provide an underesti-
mate of the real magnitude of these phe-
nomena. Hence, the scientific community
should appreciate the need for conducting
research under natural conditions and fa-
vor field studies by allocating enough
funds to supportand encourage such stud-
ies.
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Nevertheless, many aspects of neuro-
genesis and neuronal recruitment and sur-
vival can clearly only be investigated in a
laboratory setup, under precise and con-
trolled conditions. Hence, if we agree that
both laboratory and field studies are essen-
tial, the choice depends on the questions
asked and the aspects investigated. The el-
egant comparison in the LaDage et al.
[2009] study between captive birds which
were either allowed or denied food-cach-
ing spatial memory experiences, and the
careful controls which were carried out, is
a good example of the benefit that can be
gained from laboratory experiments.

Therefore, the second question that
should be raised is how closely can en-
riched environmental conditions in the lab
resemble wild ones? Obviously, a labora-
tory setup, as enriched as possible, will not
challenge the animal and its brain to the
same extent that its natural habitat does.
Also, it is probably easier to enrich the lab-
oratory environment of small animals (e.g.
rodents) than of bigger ones (e.g. pri-
mates). A partial solution, especially with
small animals, is to use semi-natural con-
ditions. Applying such an approach in the
LaDage et al. [2009] study would have en-
abled them to avoid a few caveats and
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Summing up, the LaDage et al. [2009]
paper demonstrates the importance of
studying neurogenesis and neuronal re-
placement under natural conditions and
not only in the laboratory. Promoting
studies on natural populations should be a
major aim in the study of brain plasticity,
and should be regarded as an important
complement to laboratory experiments.
Moreover, studying natural populations
might increase the diversity of species and
environmental conditions tested in asso-
ciation with neuronal replacement. This is
important to provide consistent results
that will help to determine the function of
this phenomenon.
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