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The Roller Coracias garrulus in Extremadura
(southwestern Spain) does not show a preference
for breeding in clean nestboxes
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Many hole-nesting birds show a preference for
clean nestboxes for breeding!?in order to avoid
parasites accumulated in the nest material that
might reduce the fitness of nesting birds.4
However, many birds do not increase their
breeding rates by nesting in clean nestboxes,
and some even show preference for used nest-
boxes.>¢ The Roller Coracias garrulus is a typical
hole-nesting bird whose breeding populations
are declining across the Palearctic region.” In
Spain their populations are highly fragmented,®
although some local increase in steppes of the
southwest of Iberia have been recorded
because of nestbox installation.® However,
there are no data available on nestbox selection
by Rollers in relation to their previous use.
We report on nestbox selection and breeding
performance of Roller in boxes installed and
occupied by the species the previous year and
in boxes installed the year of study.

The study was undertaken in the Serena
region (39°03'N, 5°14'W) in the southwest of
Spain. It is in the mesomediterranean climate
area,?and during May and June the mean tem-
perature is 17.7°C and the mean rainfall is 11.6
mm. The area is characterized by the predomi-
nance of dry pastures and cereal crops."

In 1989, 69 nestboxes were installed on the
supports of electric power lines crossing the
pasture land area.”? We visited nestboxes
weekly from early May to determine occu-
pancy. In 1989, 39.1% (n = 27) of nestboxes were
occupied. In 1990, 181 new boxes were installed
in the same pasture land as in 1989. Rollers
nesting in the previously occupied (henceforth:
used nestboxes) and in the non-used boxes
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were monitored weekly from early May. Visits
were increased (one visit every 3-4 days)
during the nesting period to accurately
determine breeding success. First-egg date
was determined by subtracting the incubation
period of the species from the hatching date.”®
Hatching date was determined by experienced
observers, who took into account the two
dayslaying interval of Roller.® We measured
the percentage hatching success as the percent-
age of eggs within each clutch that hatched and
the number of fledglings per successful nest in
which at least one chick fledged. Breeding
success was estimated as the number of fledg-
lings per pair that laid at least one egg, and the
proportion of breeding pairs as the proportion
of pairs with fledglings of the pairs that laid
eggs.

In 1990, Kestrels Falco tinnunculus occupied
six used nestboxes before Rollers began to
breed. Therefore, we calculate the availability
of used nestboxes as the number of boxes
previously occupied by Rollers minus the num-
ber selected by Kestrels before the start of
laying. The number of non-used nestboxes
available is described as the number of nest-
boxes installed in 1990 minus the 32 nestboxes
used by Kestrels before the start of laying of
Rollers.

Nestbox selection was tested by means of
the Savage electivity index.2 Non-parametric
methods were used for statistical analyses:
Mann-Whitney (Z) was used to test differences
in median reproductive rates and in comparing
the percentage of breeding pairs. Sample sizes
for each calculation are indicated in paren-
theses.

Rollers occupied 76.2% (n = 21) of the used
and 32.9% (n = 149) of the non-used nestboxes.



However, in no instance was the selection of
nestbox type different than expected from
the availability (W, = 1.99 and W, = 0.85 respec-
tively for used and non-used nestbox types,
P > 0.05 in both cases?). Rollers breeding in
used nestboxes showed a significant earlier
laying date (Table 1), while no significant
differences were detected in clutch size,
hatching success, breeding success, number of
fledglings per successful nest and percentage
of breeding pairs in relation to nestbox type
(Table 1).

Rollers did not show any clear preference for
non-used nestboxes in the Serena region. A
similar result has been reported for Pied
Flycatcher in northern Europe,5¢ where the low
level of nest parasites allows a non-adaptive
choice of nestboxes. However, in southern
study areas, where a higher prevalence of nest
parasites is expected,” Pied Flycatchers clearly
preferred the non-used nestboxes to increase
their breeding success.! Earlier studies in
northern Europe show that Rollers change nest
holes every three or four years.'® These changes
are most probably explained by the fact that
Rollers do not expel faeces from their nest,
and the accumulated dry mass over one
breeding season may occupy about 0.1 m? - a
good habitat for mites and lice.”* However, in
spite of the higher expected pressure of nest
ectoparasites in southern latitudes,5 Rollers in
our study area did not show any difference in
breeding performance in non-used nestboxes.

Some birds clean out used nestboxes!”! or
they construct new nests,’® which reduces nest
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parasitism. However, we did not observe
Rollers cleaning the nestboxes or carrying new
materials to any of the boxes.

Although the absence of an adaptive choice
of nestboxes and the evidence from our
observations of birds suggest a low prevalence
of nestbox parasites in the Roller in southern
latitudes, specific studies on prevalence of
ectoparasites and their effects are needed to test
this hypothesis.

Early occupation of used nestboxes by
Rollers might be interpreted as nest-site fidelity
of a pair to the nestbox already used by them in
the previous breeding season. However, this
could not be confirmed because Rollers were
not ringed during this study. Previous studies
where nest-site fidelity of this species is
documented are based on yearly successive
occupation of one nest without birds indi-
vidually identified.!®

ACKNOWLEDGEMENTS

We are grateful to C. Fuentes, E. Costillo, M.
Flores and the Guard service of Direccién
General de Medio Ambiente de la junta de
Extremadura for their field assistance. We
thank J.C. Senar and one anonymous referee for
constructive criticism of an earlier version of
the manuscript.

ENDNOTE

a. W, = U/D,; (ref. 14) where U, = u;/u (u; is the
observed number of each nestbox type used by

Table 1. Roller breeding performance in relation to nestbox use. Values are mean + sd. Sample size n is given in
parentheses. Mean laying date is expressed in days from January 1.

Nestboxes Statistics
Not-used Used 4 P
Mean laying date 151.2+7.7 145.6 + 10.6 2.3 0.02
(49) (16)
Mean clutch size 41+1.2 43+1.1 -0.8 0.42
(49) (16)
Hatching success 70.6 £ 36.5 58.9 £ 42.7 0.9 0.37
47) (16)
Breeding success 29+16 27+22 -0.9 0.36
47) (16)
Fledglings per successful nest 3.6+1.0 40+1.4 0.2
(39) (11) 0.87
% of breeding pairs 82.9 68.8 0.24
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the species, u is the total number of nestboxes
used in the study area) and D; = d,/d (d, is the
total number of each nestbox type available, d
is the total number of nestboxes in the study
area). The index ranges from 0 to infinity;
values approach 0 for increasing avoidance and
infinity for increasing preference. The index
has a value of 1 when use is proportional to
availability. The departure of the use of each
nestbox from a distribution proportional to
its availability was tested using the statistic
(W, — 1)/ es(W,)?, which follows a %2 distribu-
tion with 1 degree of freedom. [es(W))] is the
standard error of the index approximately
given by V(1 - D,) / (u + D;)].15
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