Lépez-lborraet al: NEST SIZE INFLUENCES PREDATION RISK 85

NEST SIZE INFLUENCES NEST PREDATION RISK IN
TWO COEXISTING ACROCEPHALUSWARBLERS

GERMAN M. LOPEZ-IBORRA, RENATO T. PINHEIRO,
CARLOS SANCHO & ANTONIO MARTINEZ

Lépez-lborra g.m., R.T. Pinheiro, C. Sancho & A. Martinez 2004. Nest size
influences nest predation risk in two coexisting Acrocephalus warblers.
Ardea 92(1): 85-92.

The risk of nest predation may be related to nest size, in which case preda-
tion might cause selection for smaller nests, but body size forces larger
species to build larger nests. This study attempts to find out whether nest
size influences predation rate in two coexisting congeneric birds, the Reed
Warbler Acrocephalus scirpacewsnd the Great reed Warbl&r arundi-
naceughat differ in body size. Abandoned nests of both species, each con-
taining one quail egg and one plasticine egg, were placed in the same type
of habitat and at the same height. Nest size affected predation probability of
the experimental nests since predation rate was lower in the smaller Reed
Warbler, than in the Great Reed Warbler. Condition of eggs after predation
did not differ between species which suggests that they share the same preda-
tors. Most marks on the plasticine eggs were produced by rodents. To test
whether the scent of plasticine or quail eggs could attract predators, we per-
formed a parallel experiment using empty Sherman traps and traps baited
with a quail egg and a plasticine egg placed in the same area as nests. Capture
success was similar in both types of trap and thus the scent of the eggs did
not attract the predators. We discuss the implications of these findings for
the interactions between these warbler species during the breeding season.
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INTRODUCTION motes coexistence of bird species that differ in
their nesting habits. Nesting microhabitat differ-

Nest predation has been suggested as an impentiation has been studied mainly in forests and is
tant constraint on nest size (Collias & Colliasassumed to be of two types: horizontal differenti-
1984 Slagsvoldi98%), but body size forces larg- ation produced by the use of different plant
er birds to build larger nests, which may be morspecies for building nests, and vertical differentia-
easily detected by predators. Thus, larger specigen produced by the different height of nest
may suffer higher risk of predation that wouldplacement (Martin1993. However, in habitats
need to be compensated by selection of differemtith simpler structure, the range of different
habitats, greater investment in nest defense armicrohabitats for nesting may be greatly reduced
communal breeding (Martin992 Hogstad1995  (Burger 1985. This may be particularly true in
Cresswelll997). Nest predation may also have arreedbeds, that are frequently dominated by just
effect on the assemblage of bird communitiesne plant species, the Common R&dagmites
through a density-dependent predation rataustralis that forms large monospecific stands
(Martin 198, 1993 1999. This mechanism pro- (Haraet al.1993.
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In Europe, the main group of passerines sp@mbracing several reed stems. Both use the same
cialised in breeding in marsh vegetation belonggegetal material and thus nests have similar
to the genusAcrocephalug(Cramp 1999. They colour and appearance (Crart@o2 own obser-
present some degree of morphological adaptatiarations). Nests were collected by cutting the reed
of leg and foot to food searching in different vegstems that held them at about 30 cm above and
etation structures, which favours habitat segreg&elow nest insertion.
tion (Leisleret al. 1989, but there is considerable = Two areas where the study species usually
nesting habitat overlap between some specidsyild nests were selected for the experiment: one
especially the Reed Warblércrocephalus scir- was located by the shore of one of the dikes that
paceusand the Great Reed Warblér arundi- delimit the ponds of the Hondo (afterwards, Shore
naceus(Catchpole1973 Hoi et al. 1995. The Group), and the other was located in a reedbed
Great Reed Warbler (GRW hereafter) is thre¢hat emerges in front of the dike, 10-15 m from
times heavier than the Reed Warbler (RW herdhe shore, forming a long island of reeds (after-
after) and builds nests that are more than 4 timegards, Island Group). 75 RW nests and 25 GRW
greater in volume than Reed Warbler nests. In thisests were placed in the Shore group. Nests were
paper we test if greater nest size increases preqdaced every 25 m along the shore, with one
tion risk for nests placed in the same reed habitaBRW nest for every 3 RW nests. As the number of
and explore the consequences that different neSRW nests available was small, nests of this
size may have for these two coexisting birgspecies were not used in the Island Group. In this
species. Owing to the possible strategies that tlaeea, 40 RW nests were also placed at 25-m inter-
larger species could adopt to reduce predatiorals, starting in front of the first RW nest in the
risk, it is unlikely that observational studiesShore group. Natural densities in our study area
would detect either intra or inter-specific relationtanged between 2.9 and 17.6 pairs far RW
ships between nest size and predation rate. Thad between 0.9 and 4.3 pairsthimar GRW
several studies have used experimental nests in @1inheiro 1999, thus distances between experi-
attempt to overcome this problem and some haveental nests were within the range of natural
found an increase in predation rate with nest sizgests. The average (+ SD) size of the RW nests
(Mgller 199G Cresswelll997 Sieving & Willson  (diameter x height) was 71.1 £ 6.76 mm (range
1999, although others have not (Slagsvolb5-90 mm) x 75.8 + 14.06 mm (range =
1989d). We used abandoned nests of both speci8-145 mm) and of GRW nests 113.6 +
to test the effect of size on predation risk. Egg an#il.20 mm (range 90-133 mm) x 138.9
nest condition after predation is used to asses26.95 mm (range = 90-210 mm).
whether they share the same predator species.  All nests were placed from a canoe at chest
height (1.3 m above water level) and at about
0.4 m from the external edge of the reedbed, a
METHODS location that is within the range of natural nests of
both species. In a sample of natural nests of the
The study was performed at the Hondo Naturalame study area mean (+ SD) nest height was
Park (Alicante, SE Spain, 38°11'N, 0°42'W),1.76 £+ 0.72 m for the RW (0.44-3.70= 80) and
formed by a system of ponds and channels built98 + 0.38 m for the GRW (0.49-1.64 s 14).
over a pre-existing natural wetland to regulat&he distance to the edge of the reedbed presented
water flux and to store water for irrigation. Thean asymmetric distribution in both species, with
Park has an area of about 2400 ha, which includes average of 0.71 + 0.51 m for the RW (median
large extensions covered by reeds. During th@49 m, 0-2 mp = 80) and 0.51 + 0.49 m for the
breeding season of 1997 we collected nests wh&RW (median 0.28 m, 0-1.5 m, = 14). Nests
their breeding cycle had finished. These speciagere fixed to the vegetation by attaching the
build open cup nests, supporting the structure bgxtremes of the stems included in its structure to
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the same number of reed stems, using brown anér as the experimental nests, were placed in the

dark green adhesive tape. A quail egg (approfield. The traps were set in the morning along the

34 x 26 mm) and a plasticine egg (approx. 22 game shore of the dike where the Shore Group of

16 mm), painted with grey and brown spots t@xperimental nests had been placed, 30 m apart

resemble the general pattern of GRW and Rvend alternating empty traps with baited traps.

eggs, were placed in each nest. The plasticine efjtaps were examined and removed the next

was attached to the nest with fishing line. Shorsorning. This experiment was repeated twice

Group nests were distributed ont28une 1997 (8" July and 2# July 1997) washing traps out

and Island Group nests ot July 1997. Nests with hot water in between.

were visited after 7 and 14 days. On day seven, We fitted a hierarchical log-linear model

the quail egg in surviving nests was replaced witfFreeman1987 to the data from the mammal

a fresh egg. A nest was considered to have be@apping experiment. Significant interactions in

depredated if either of the two eggs appeardtie log-linear models were selected by backward

damaged or was missing. Condition of the neswimination of effects. First a saturated model,

after predation was classified as: intact (no peincluding all possible interactions, was adjusted

ceivable alteration), having a hole in the side, tiltto the data. Then, the significance of removing the

ed or torn (seriously damaged). The condition dfigher order interaction was assessed with the

the quail egg was classified as intact, scratchddkelihood Ratio test. All statistical analyses were

(presumably by rodents), pieces of broken shelperformed using the SPSS package (Norusis

and missing. The condition of the plasticine egg994.

was classified as intact, with rodent-tooth marks,

missing and “other causes” (this category includ-

ed eight eggs in RW nests: five eggs were hanging RESULTS

out of the nest, caught by the fishing line, but

without marks; and three eggs had unidentifie€redation of experimental nests

marks). The percentage of RW nests depredated
In order to find out whether predators wergTable 1) did not differ between nests on the shore

attracted to the experimental nests by the scent afd the island, during either the first wegk, £

the plasticine or quail eggs, we performed a0.87,P = 0.351) or the second week{= 0.146,

experiment using Sherman traps (7.5 x 9 x 23 cmip = 0.703). Experimental RW nests were preyed

The traps were new and washed with hot watenpon less than GRW nests after one week, consid-

30 empty traps, and 30 traps containing one plasfring only Shore Group nests (RW: 73.3%; GRW:

ticine and one quail egg, in exactly the same ma®6.0%;x2,= 5.81,P = 0.016) and when all exper-

Table1l. Number of experimental nests found depredated in each visit. The percentage of nests that were preyed
upon between consecutive visits is shown in parentheses as well as the percentage of nests surviving at the end
the experiment.

Found depredated after Surviving
7 days 14 days
Reed Warbler
Shore 55 (73.3) 18 (90.0) 2 (2.7)
Island 26 (65.0) 12 (85.7) 2 (5.0
Total 81 (70.4) 30 (88.2) 4 (3.5)

Great Reed Warbler
Shore 24 (96.0) 1 (100) 0o -
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imental nests were considered (RW: 70.4%lammal trapping
GRW: 96.0%;x?, = 7.16,P = 0.007). As preda- During the first trapping night mammals were
tion on experimental nests was so high, very fewaptured in 56% of empty traps and 50% of the
nests survived until the end of the experiment, siwaps baited with a plasticine and a quail egg, while
that predation rates during the second week couttliring the second night these figures were 37.9%
not be compared by species. We did not find anfpr empty traps and 66.7% for baited traps. Mice
evidence of clumping of nest predation (Runsvere the most frequent capturédu§ musculus
test; Shore nests: z = -1.577,= 0.115; Island 79.6%, Apodemus sylvaticu$.6%) and some
nests: z = -0.24® = 0.805). Marks on the plas- shrews Crocidura russula were captured only in
ticine eggs could have revealed the identity of théhe second night (14.8% of total captures). To find
predators. However, 56.6% of the plasticine eggsut whether the probability of capturing a mammal
disappeared, and another 9.6% of the plasticirdepended on the contents of the trap (empty or with
eggs were intact or we were unable to identify thplasticine and quail eggs), we performed a log-lin-
predator. Condition after predation of both kind okar analysis, excluding closed traps. The third order
eggs did not differ between species (plasticinateraction (Trap Nighk Trap Contenk Trapping
egg,x%; = 1.92,P = 0.590; quail eggx?;= 1.80, Result) was non-significant (Likelihood Ratio Test.
P = 0.615). Rodent marks were found on 33.8%32, = 3.25, P = 0.517) as was the interaction
of the plasticine eggs (Table 2, data for botlbetween trap content and trapping res@ji< 4.28,
species pooled). The quail egg was missing iR = 0.369), but the interaction between trapping
half of the nests (50.7%). Those that remainedight and trapping result was highly significant
appeared to be mainly intact (68.7%) or had onlgx?, = 21.14,P = 0.0003). Thus, the number and
scratches on the shell (20.9%), and only 10.4%pecies of mammals trapped did not differ between
were broken. The state of the experimental nesesnpty traps or those that contained plasticine and
after predation differed between specigs, € quail eggs.
16.97,P = 0.001). The GRW nests appeared torn
(44%) or tilted (16%) more often than RW nests
(20.7% and 2.7%). On the other hand, RW nests DISCUSSION
remained intact (49.5%) or had holes in the sides
(27%) more often than GRW nests (36% and 4%he proportion of experimental RW nests that
respectively, Table 2). were preyed upon during the first week of expo-
sure (70.4%) was significantly lower than the pro-

Table2. Condition of experimental nests and eggs after predation. Percentages are shown in parentheses.

Plasticine Egg Intact Rodent marks Missing Other
GRW 1 @4 9 (36) 15 (60) 0

RW 4 (3.6) 37 (33.3) 62 (55.9) 8 (7.2
Quail Egg Intact Scratched Broken shells Missing
GRW 11 (44) 3 (12) 1 @) 10 (40)
RW 35 (31.5) 11 (9.9) 6 (5.4) 59 (53.2)
Nest Intact Hole in side Tilted Torn
GRW 9 (36) 1 4 4 (16) 11 (44)

RW 55 (49.5) 30 (27) 3 27 23 (20.7)
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portion of GRW nests (96.0%). Thus, thesalance the difference in predation risk between
results clearly show that, when nests of botemall and big nests would be smaller.
species are placed in the same type of reeds and atThe greater detectability of GRW nests
the same height, the probability of being visitedmplies that this species should invest more in
by a predator is higher for the larger nests of theest defence or be more selective in nesting
larger species. To our knowledge, this is the firghicrohabitat location to reduce the cost of nest
study to show this result in an interspecific comdefence and the risk of predation. There is evi-
parison using real abandoned nests. Sieving &ence that GRW selects safer nest sites than RW.
Willson (1999 found a similar result using two Graveland 1999 used discriminate analysis to
sizes of artificial nests (diameter 14 cm vscompare the characteristics of nest habitat in both
8.5 cm, height 6.5 cm vs. 3.5 cm) similar in sizespecies and found that GRW nested farther from
to those of these two warbler species: larger nedtse shore than RW, in wider belts of reeds grow-
suffered more predation than smaller ones in thag further out in the water, where water was
same locations (ground or shrub), both in coniferdeeper. Gravelandl499 also found that when
ous and deciduous forests. reeds in water were common GRW selected for
Marks left on the plasticine eggs identifiedhigher reed density and stem height and conclud-
rodents as the main predators involved, but unfoed that the RW uses types of reeds that are abun-
tunately, most (56.4%) of the plasticine eggs disdant in his study area while GRW selects a much
appeared from the nests. The Sherman tragsarcer type of reed. An experiment by Hansson
experiment showed that the success of capture ditlal. (2000 also stresses the importance of selec-
not differ in baited and non-baited traps and stion on GRW nest placement. They found that the
plasticine and quail egg scents did not attracittractiveness of a territory (measured as the aver-
rodents to traps. Thus, there is no reason tme ranking for occupation over several years)
believe that potential predators were attracted w@ffected nest predation probability, both in exper-
nests by the scent of the eggs. Bayne & Hobsamental and real nests, as expected: nests in less
(1999 arrived at the same conclusion in anotheattractive territories were depredated more often.
experiment and Hoi & Winkler1694) experimen- Other factors may also contribute to explain the
tally found no effect of human scent on predatiodifference in nesting habitat between these
rates. The condition after predation of both plasspecies. In particular, GRW may need stronger
ticine and quail eggs was very similar in experireed stems than RW to support their nests
mental nests of both warbler species which sugGraveland199§ and if reeds growing in islands
gests that predators of nests of both species wesere thicker than reeds growing in the shore this
the same. Nest condition after predation differedould explain the selection for nesting farther
between them, with GRW nests usually mordrom the shore. However, in our study area the
severely altered than RW nests. This does noted diameter is similar in both locations or even
necessarily mean that different predators attackelicker in the shore (unpubl. data). The observa-
the nests, but rather, that since GRW nests wetien by Leisler {981) that GRW nesting in water
more easily detectable, they were visited moreeed deserted their nests when the water level
often by predators than RW nests, and so the nalbpped also supports the importance of nest pre-
structure was disturbed more. Abundance dadation risk for the nesting microhabitat selection
rodents may fluctuate between years and so theirthis species.
predation pressure. We do not have data about the Nests of the warbler species studied are
relative abundance of these mammals along seexposed to the same predator community, but RW
eral years, but the fact that about 50% of trapsre much more abundant than GRW and their
captured mice suggests that rodent abundanpests are sometimes separated by less than 10 m
was high, at least in the study year. It is possiblgCramp1992), so that they represent a more abun-
that in years or places with lower predator aburdant resource for nest predators than GRW nests.
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Since predators looking for the abundant, thougtollias N.E. & E.C. Collias 1984. Nest building and bird behav-
less detectable, RW nests would easily find ang iour. Princeton University Press, New Jersey.
rai

. . mp S. (ed). 1992. The Birds of the Western Paleartic. Vol. VI.
GRW nest in the same area, it would pay to the "o ¢ University Press, New York.

GRW to chase away RW, behaviour commonlycresswell W. 1997. Nest predation: the relative effects of nest

observed in this species (HEIJ al.1991 Honzaet characteristics, clutch size and parental behaviour. Anim.
Behav. 53: 93-103.

al. 1999, or even to prey upon their ne'StS-_Mart'q:reeman D.H. 1987. Applied categorical data analysis. Marcel
(1988, 1993 suggested that overlapping in nest  Dekker Inc., New York.
sites increases the risk of nest predation in coe%ravelandJ. 1998. Reed die-back, water level management and

L. . . . the decline of the Grat Reed Warbfarocephalus arun-
isting species, and that this would be an important .. eusn the Netherlands. Ardea 86: 187-201.

selection pressure in the evolution of differentiaHansson B., S. Bensch & D. Hasselquist 2000. Patterns of nest

tion of nesting habitats, a hypothesis that has been predation contribute to polygyny in the Great Reed
Warbler. Ecology 81: 319-328.

supporteq by several eXp?”mentS (Mam&b, Hara T., J. Van der Toorn & J.H. Mook 1993. Growth dynam-
Hoi & Winkler 1994 Martin 1996 Schmidt & ics and size structure of shootsRifragmites australisa
Whelan1999. However, those experiments com-  clonal plant. J. Ecol. 81: 47-60.

d differi t ol t d. shrub oi H & H. Winkler 1994. Predation on nests: a case of appar-
pared differing nest placements (ground, shrub O™ ¢ competition. Oecologia 98: 436-440.

canopy), not size. Our results, and those ofoi H., T. Eichler & J. Dittami 1991. Territorial spacing and

Sieving & Willson (1999, suggest that when co- interspecific competition in three species of reed warblers.
- ies differ | ,b dv si d thereby i Oecologia 87: 443-448.
existing species difter in body size, and thereby Ifjo; 1 | s, Kieindorfer, R. llle, & J. Dittami 1995. Prey abun-

nest size, asymmetry in the effect of species den- dance and male parental behaviour in Acrocephalus war-
sity on each other could exist. We hypothesize Plers. Ibis 137: 490-496.

that th fth ti | Id Elogstad 0. 1995. Do avian and mammalian nest predators
a e use o € Same nesting places wou € select for different nest dispersion patterns of Fieldfares

more negative for the larger species. We expect Turdus pilari? A 15-year study. Ibis 137: 484-489.
this to be most likely when the success in nesgtonza M., A. Moksnes, E. Roskaft & 1.J. Zien 1999. Effect of

. . Great Reed WarbleAcrocephalus arundinaceusn the
defence is Weakly affected by the bOdy size of the reproductive tactics of the Reed Warlflescirpaceuslbis

parents (i.e., predators are larger than defending 141:489-506.
parents) and the habitat structure is relatively sim-eisler B. 1981. Die Okologische Einnischung Mitteleuro-

paischen Rohrséngg@kcrocephalus, Sylviinagl) Habitat-
ple, such as reedbeds. trennung. Die Vogelwarte 31: 45-74.

Leisler B., H.W. Ley & H. Winkler 1989. Habitat, behaviour
and morphology of Acrocephalus warblers: an integrated
analysis. Orn. Scand. 20: 181-186.

Martin T.E. 1988a. Processes organizing open-nesting bird assem-
blages: competition or nest predation? Evol. Ecol. 2: 37-50.
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