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brief communications

Avianbehaviour

Altruism and infidelity
among warblers

n cooperatively breeding vertebrates,

indirect fitness benefits"* are maximized

by subordinates who choose to help their
own closely related kin after accurately
assessing their relatedness to the group’s
offspring®®. Here we show that in the
cooperatively breeding Seychelles warbler
(Acrocephalus sechellensis), female subordi-
nates help to raise new nestlings by provid-
ing them with food only when the offspring
are being raised by parents who also fed
the subordinates themselves when they were
young® These helper females use the contin-
ued presence of the primary female, rather
than of the primary male, as their provision-
ing cue — presumably because female
infidelity is rife in this species® making their
relatedness to the father less reliable.

In A. sechellensis, female offspring nor-
mally become subordinate within their
natal group”®and often help to raise depen-
dent young’. We studied the provisioning
behaviour (feeds given per hour) of 21
colour-ringed female subordinates. Repro-
ductive sharing and high levels of extra-pair
paternity occur in this species® we therefore
assessed parentage and genetic relatedness
by using microsatellite DNA markers® Sub-
ordinate parents (that is, subordinates who
had also produced a nestling in the helped
nest) always provisioned and were excluded
from subsequent analysis (n=§).

In a general linear model analysis, the
provisioning behaviour of non-parent
subordinates was influenced positively by
subordinate-nestling relatedness (F, ;= 4&2,
P=005 R?=03]), whereas subordinate
age, sex, number of nestlings, number of
subordinates (or feeding adults) and terri-
tory quality had no significant effect. A
comparison of relatedness’ to the nestlings
of subordinates who helped with those that
did not (Fig. 1a) indicates that helpers were
significantly related to nestling(s), whereas
non-helpers were not (mean relatedness,
027 versus — 005, respectively).

The continued presence of the primary
female, but not of the primary male, was
a reliable cue of subordinate-nestling
relatedness; subordinate-primary female
relatedness predicted subordinate-nestling
relatedness (F, = 2737, P<000]), but
subordinate-primary male relatedness did
not (F,5=211, P=016. Subordinates
provisioned significantly more often when
their putative mother was still present,
but provisioning was unaffected by the
presence or absence of the putative father
(Fig. 1b).

Subordinates may determine when to
provision by directly assessing their related-
ness to either the nestling(s) or the primary
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Figure 1 Provisioning by subordinate female, non-parent Seychelles
warblers (Acrocephalus sechellensis). a, Provisioning in relation to
the pairwise relatedness between subordinates and nestlings
(Subordinate helper-nestling relatedness versus non-related:
0270716 versus O, one-sample ttest t;=4.64 P<0002
helpers ~ versus  non-helpers:  027+016, n=8 versus
—005+020 n=5 t;=313 P=001) b, Provisioning in
relation to the presence (urple bars) or absence (green bars) of the
subordinate’s putative parents (presence versus absence of putative
mother: 7.57+244, n=6 versus 1.43+360, n=7, ttest
£, =371, P=0.003; presence versus absence of putative father:
4.30+4.89 n=4versus 424+4.29 n=8 t,=002 P=098)
Error bars, means +s.e.; asterisks indicate statistical significance.

female. However, the continued presence of
the primary female explained provisioning
more reliably (F,;;=1372 P=0003
R?=Q55 than genetic estimates of sub-
ordinate-nestling or subordinate-primary
female relatedness (F,;;=214 P=0Q17
F,;,=006 P=08], respectively). These
results confirm that the presence of the pri-
mary female who raised the subordinate is
likely to be used as a cue to determine when
to provision. Previous findings that helpers
can distinguish between siblings and half-
siblings® may have been an artefact caused
by helpers assisting only their mothers.

Our results show that female subordi-
nates can use an indirect but reliable cue
to assess their relatedness to nestlings, and
that this assessment of kinship determines
provisioning rates. In A. sechellensis, the
amount of food brought to the nestling
determines fledging success and first-year
survival, and the presence of a helper
increases the number of young who are
fledged on a territory'®. The preferential
provisioning of related nestlings by female
subordinates will therefore increase the
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number of related offspring produced. In
our study, the number of fledglings pro-
duced on a territory increased significantly
(by 17%) for each subordinate present
(after exclusion of direct parentage)®

Both direct® and indirect benefits may
be important within this cooperative
breeding system as, by using effective dis-
crimination, subordinates are able to maxi-
mize the indirect benefit gained within a
system that is driven primarily by direct
benefits®. Our findings show that, in the
presence of a high frequency of female infi-
delity, an associative learning mechanism
has evolved to focus on the mother at the
nest — the only sex to which the subordi-
nates are reliably related.
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COMMUNICATIONS ARISING
Plantecology

Tree-species competition
and coexistence
How apparently similar plant species

coexist is a puzzle. Kelly and Bowler'
claim that environmental fluctuation
promotes the coexistence of tree species by
alternately favouring recruitment of com-
mon and rare congeners in a dry tropical
forest. Here I argue that current knowledge
of tropical-forest ecology does not support
the authors’ focus on congeneric competi-
tion, and show that their use of diameter
distributions to date recruitment fluctua-
tions may be misleading. It is therefore
doubtful, at this stage, that recruitment
patterns of the authors’ congeneric pairs
can be linked to the sort of competition
dynamic that they envisage.
Kelly and Bowler’s two-component
lottery model assumes that seedlings of
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