Ornis Hungarica 6:15-22. 1996

Comparison of habitat selection characteristics
of the Robin (Erithacus rubecula) and the
Dunnock (Prunella modularis) in riparian
forests along the River Danube

C. Moskat, T. I. Fuisz and J. Y. Park

Moskat, C., Fuisz, T. 1. and Park, J. Y. 1996. Comparison of habitat selection characteristics
of the Robin (Erithacus rubecula) and the Dunnock (Prunella modularis) in riparian forests
along the River Danube. - Ornis Hung. 6: 15-22.

Eleven vegetation variables were measured in willow (Salix), poplar (Populus) and mixed wil-
low-poplar riparian forests in the Szigetkdz region, N. Hungary around the song perches with-
in the territories of the Robins (Erithacus rubecula) and the Dunnocks (Prunella modularis).
Stepwise and multiple discriminant analyses revealed only minor differences between the
habitat selection of the two species in the study area. While Robins prefer closed forest stands
where the understory and the bush layers are well-developed, Dunnocks prefer more open
stands where willow trees dominated over the poplar trees.

The drying process in the Szigetkoz region, caused by altering the main branch of the
River Danube towards the new Slovakian hydroelectric power station, will possibly alter the
riparian habitats in the area. If the level of the water table drops, this will alter the structure
of the riparian forests, which are characterized by high trees, dense shrub level and understo-
ry. The area covered by the willow forests, which occupy the wet places, will possibly be
reduced. Bird populations are expected to respond to these changes of the habitat in a species-
specific manner.
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1. Introduction

An intensive study of the riparian avifauna
together with other animals has been car-
ried out within the framework of ecological
and biomonitoring programs organized by
the Hungarian Natural History Museum in
the Szigetkdz region since 1989. The River
Danube forms hundreds of branches and
islands, so the area contains a great variety
of terrestrial and aquatic habitats, and a
high diversity of animal and plant species.

The construction of the Bos-Gabcikovo
hydroelectric power station in the
Slovakian part of the region threatens this
unique landscape and the high diversity of
wildlife with an ecological catastrophe.
Habitat selection characteristics are
important when possible changes of the
animal populations have to be evaluated in
a changing landscape. For this reason our
study focused on the habitat choice of bird
species. The alteration of the main branch
into a new channel leading to the power
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station is expected to cause an intensive
drying process in the region. Most of the
water in the main branch disappeared, and
some of the side branches have dried out,
mostly in the northern and middle part of
the region. The decrease of the water table
will possibly cause the drying of the ripar-
ian forests, too. Forestry is about to
replace the tree species of the wet riparian
forests with drought-tolerating ones.

The riparian forests in the Szigetkdz
region have a valuable avifauna with
extremely high densities of species,
including several passerine species rare in
Hungary (Waliczky 1992, Baldi &
Kisbenedek 1994, Baldi & Moskat 1994,
Baldi et al. 1995, Moskét & Fuisz 1995).
The Willow Tit (Parus montanus), the
Icterine Warbler (Hippolais icterina), and
the Dunnock (Prunella modularis) are rel-
atively rare breeding species in Hungary,
but all of them have good breeding popu-
lations in the Szigetkoz region. The habi-
tat characteristics of the Icterine Warbler
has already been analyzed (Waliczky et al.
1991, Moskat et al. 1993). The present
paper concentrates on the evaluation of
habitat features of the Dunnock, in com-
parison with its possible main competitor,
the Robin (Erithacus rubecula). The goal
of this paper is to reveal the nest-site
selection characteristics of the Robin and
the Dunnock in the riparian forests of the
Szigetkoz region, and to address questions
regarding conservation biological prob-
lems of the area.

2. Study area

Observations concerning the habitat selec-
tion of Robins and Dunnocks were carried
out during the breeding season from mid-

April to the end of May of 1995, in the
Szigetkdz region, NW Hungary (48°00’-
47°49°N, 17°15°-17°45’E). We searched
for bird territories in willow (Salicetum al-
bae-fragilis) forests, and in hybrid poplar
(Populus deltoides x Populus nigra) plan-
tations in the flood area between the set-
tlements Dunakiliti and Asvényrar6. Only
mature forests were visited. The willow
and poplar forests, and often their mixture,
the willow-poplar forests occupy most of
the riparian zone. Trees grow very fast in
this area, and usually a well-developed

“shrub layer is found (e.g. Sambucus san-

guinea, Euonymus europaeus, Viburnum
opulus, Sambucus nigra).

3. Methods

We looked for breeding territories of the
Robin and the Dunnock in mature riparian
forests in 1994. Although we did not try to
locate nests, continuous singing of male
birds in the territory indicated their breed-
ing with a high probability. Habitat char-
acteristics were measured around the song
perch of the birds. So our data set is repre-
sentative for the song perch, rather than
for the territory. If a large number of habi-
tat characteristics around the song perches
are collected, they probably be indicative
of the characteristics of the territories, or
at least those parts, which are used by the
territory-holding males. This technique
has already been applied in several studies
(e.g., James 1971, Anderson & Shugart
1974, Whitmore 1975, 1977, Smith 1977,
see review by Holmes 1981).

The data set contained measurements
from 28 territories of the Robin, and 29 of
the Dunnock. Eleven vegetation variables
were measured in a circle with 25 m radius
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Tab. 1. Two-group stepwise discriminant analysis for the habitat use of the Robin (Erithacus
rubecula) and the Dunnock (Prunella modularis). (Selection rule in stepwise selection: minimize
Wilks’ Lambda.})

Sample size
Robin 28
Dunnock 29

Canonical discriminant functions

Function Eigenvalue Percent of variance Canonical correlation

1 0.360 100.00 0.514

After function Wilk’s lambda Chi-square DF Significance

0 0.735 16.286 4 0.0027
Standardized canonical discriminant coefficients

Variables Function 1|

understory cover -0.616

bush cover -0.413

tree distance 0.929

willow cover 0.440

Structure matrix
Pooled-within-groups correlation between discriminating variables and canonical discriminant functions:

Variables Function !
understory cover - 0.501
bush cover -0.202
tree distance 0.407
willow cover 0.521
Group Centroids

Group Function 1
Robin -0.599
Dunnock 0.578

Mabhalanobis D* = 1.178
F statistic = 3.968 at df = (4, 52), P = 0.00695

Classification results o

Actual group No. of cases Predicted group membership

Robin Dunnock
Robin 28 20 (71%) 8 (29%)
Dunnock 29 10 (34%) 19 (66%

around the song perches: Vl=canopy after training. The same vegetation struc-

cover (%), V2=understory cover (%),
V3=canopy height (m), V4=understory
height (m), V5=bush height (m), V6=bush
cover (%), V7=average tree distance (m),
V8=average tree diameter at breast height
(cm), V9=willow cover [contribution of
willow trees to foliage cover] (%),
V10=poplar cover (%), V1l=cover of
other tree species (%). Vegetation vari-
ables were measured by visual estimation

ture parameters were also measured at 100
randomly selected points.

Stepwise discriminant analysis was car-
ried out to test for significant differences in
habitat characteristics among populations
by the SPSS/PC+ computer program pack-
age (Norusis 1986). This technique selects
the variables important for group separa-
tion. The stepwise variable selection in dis-
criminant analysis has been criticized
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recently because it selects the statistically
important variables regardless of their eco-
logical importance (Ludwig & Reynolds
1988), and also from the background of
statistics (James & McCullogh 1990).
Wilkinson (1990) states that if we select
too many discriminators out of a large set,
it is unlikely to replicate in a new sample.
Fortunately, the present data set cannot be
regarded as a large data set, it contained
only 11 variables. During the preliminary
analyses we found the stepwise technique
superior over the non-stepwise variant of

the multiple discriminant analysis (also-

called canonical variate analysis).

4. Results

Two-group stepwise discriminant analysis
was carried out to select the best variables
for separation of the territories of Robins
and Dunnocks, and to determine the dis-
criminant function for the separation of
individuals belonging to the two groups
(Tab. 1). The variables understory cover
(V4), bush cover (V6), tree-distance (V7),
and willow cover (V9) were retained by
the program as the suggested variables for
discrimination between groups. The first
two variables (V4, and V6) have negative
loadings on the discriminant function, but
the latter two variables (V7, and V9) are
positively correlated with the new func-
tion. Although there is a clear tendency for
separation among the groups, the frequen-
cy histograms of the two groups partly
overlap with each other, and both species
have their maximum values in the same
category (Fig. 1). As the Robins were
located more towards the negative end of
the discriminant axis, it shows that Robins
selected those places for establishing a ter-
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Fig. 1. Distribution of the Robin and Dunnock
territories according to the first discriminant
function, derived by stepwise discriminant
analysis.

ritory, where the understrory and the bush
layer was well-developed (high values of
the understory cover and bush cover vari-
ables), and the forest was dense (low val-
ues of the tree distance variable). This
species also prefers the dominance of
poplar trees to that of the willow (low val-
ues of the variable willow cover, which
indicates the high value of poplar cover,
because the willow and the poplar were
the dominant tree species all over the sam-
pling points). Dunnocks showed prefer-
ence for a more open forest (high values of
the tree distance vegetation variable),
where the understory and the bush layer is
not so dense (lower values of the under-
story cover and the bush cover variables).
This species prefers willow dominance to
the dominance of the poplar trees (high
values of the variable willow cover). A
closely related method, the multiple dis-
criminant analysis, also revealed a very
similar result, but the peaks of the his-
tograms of the two species were placed
further apart from each other (Fig. 2).
When random points were also includ-
ed in the stepwise discriminant analysis,
the same vegetation variables were
retained, but with the opposite signs (V4,
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Dunnock

Fig. 2. Distribution of the Robin and Dunnock
territories according to the first canonical func-
tion, derived by canonical variate analysis.
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V6, V7, and V9; Tab. 2). The multiple dis-
criminant analysis does not drop any vari-
ables from the variable set, but calculates
canonical axis for the separation of the
predefined groups of objects (Robins,
Dunnocks, and random points). The con-
vex polygons of the groups show high
overlap between the two bird species (Fig.
3). Evaluating the plot of Robins’ territo-
ries, and Dunnocks’ territories in relation
to the random points we can conclude that
(1) the two bird species show some ten-
dency for separation regarding the vegeta-
tion variables, but (2) they overlap in the
discriminant space, so (3) this preference
is not highly specialized.

Tab. 2. Partial output of three-group stepwise
discriminant analysis for the habitat use of the
Robin (Erithacus rubecula) and the Dunnock
(Prunella modularis), including randomly
selected points in the area. (Selection rule in
stepwise selection: minimize Wilks® Lambda.)

Sample size
Robin 28
Dunnock 29
Random points 100

Standardized canonical discriminant coefficients

variables function I function 2
understory cover 0.592 0.020
bush cover 0.626 0.550
tree distance - 0.569 - 0.355
willow cover -0.125 - 0.941

. Dunnocks
random points
2 —]
0_
-2 -
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T T T
Fig. 3. Location of randomly selected sites,
Robin and Dunnock territories according to the
first two discriminant function, as revealed by
stepwise discriminant analysis.

5. Discussion

The high proportion of willow trees is cha-
racteristic for large areas in the Szigetkoz
region. We think that the Dunnock occupi-
es willow forest stands for breeding as a
primary habitat, but it also spreads to the
poplar forests as a secondary habitat. For a
long time the Dunnock was known as a
breeding species only in the Szigetkdz re-
gion in Hungary (Keve 1960). In the
1960s it was recorded as a very rare breed-
er in the Biikk Mts. (Szab6é 1962), but at
the beginning of the 1980s it became a
common breeding species there, mostly in
spruce plantations (Moskat 1984). The
species also started to breed in the 1980s
in other mountains in Hungary, e.g. in the
Medves Mts. the first nest was found in
1980 (Varga 1983). Nowadays the Dun-
nock is a quite common breeding bird spe-
cies in Hungarian mountains. The habitat
selection strategy of the Dunnock has
changed from a habitat specialist to a ha-
bitat generalist in woodland habitats.
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The Robin is known to be a habitat
generalist species in woodland habitats.
Although in the Szigetkdéz region total
density of the passerine birds is high
(Baldi & Moskat 1994), both species have
only moderate abundances. Moskat &
Fuisz (1995) reported density values of
about 1.06 pairs/10 ha for the Robin in
willow forests, 2.45 pairs/10 ha in poplar
forests, and 2.27 pairs/10 ha in mixed
forests. For the Dunnock the following
densities were measured: 2.65 pairs/10 ha
in willow forests, 1.34 pairs/10 ha in
poplar forests, and 1.36 pairs/10 ha in
mixed forests. (These are relative densi-
ties, because the Finnish line transect
technique (Jarvinen & Viisdnen 1975)
applied for estimation of bird densities
underestimates relevantly the true popula-
tion. The actual absolute values must be
higher, at least by 50%. This ratio was
estimated by Moskat (1987), who com-
pared this relative technique with the more
accurate mapping method in a mature
beech forest, and found ca. 70% accuracy.)

Moskit & Fuisz (1995) analyzed rela-
tionships between the bird community and
the vegetation structure in the Szigetkdz
region by multivariate ordination meth-
ods. It was also shown that the Dunnock
prefers stands where the willow is domi-
nant. The Dunnock showed a significant
negative relationship with the first vegeta-
tion component. This component was
derived by principal component analysis,
and reflected the willow-poplar contribu-
tion. (High positive values of the compo-
nent indicated poplar dominance, while
high negative values indicated willow
dominance in the stand.) They also incor-
porated the Robin into the analysis, and
revealed a significant relationship with the
2nd principal component. This component

was identified as a bush component, where
the negative end of the axis represented an
undeveloped bush layer, and the positive
end of the axis indicate a well-developed
bush layer. Both the study of Moskat &
Fuisz (1995) and the present study
revealed the preference of Dunnocks for
willow-dominated stands. Moskat & Fuisz
(1995) revealed preference of the Robin
for stands where the bush layer is well-
developed. The present study showed a
similar result. The Robin exhibits a pro-
nounced preference for stands where bush
cover and understory cover is well-devel-
oped. Although both the goals and the
applied methods of the study were differ-
ent in Moskat & Fuisz (1995) and in the
present study, very similar characteristics
of the habitat selection were revealed for
both the Robin and the Dunnock.

When we compare habitat selection
results of species arising from different
studies we have to take into consideration
the methods for sampling and analysis
(special effect of techniques on the
results), the effect of the spatial scale
(Wiens 1989) and timing. Along a succes-
sional sere of beech forests in the Biikk
Mts. (Moskat & Székely 1989) a habitat
shift was found during the breeding season
of the Robin. At the beginning of the sea-
son, when most of the trees had no leaves
at all, the Robins often occupied young,
dense, and bushy stages of the succession-
al sere. Later in May they were rarely
observed there, but they more often estab-
lished territories for their second brood in
forest stands, where there were only a few
Robins found in April (Moskat unpubl.).

A drying process has started in the
Szigetk6z region, as a consequence of
diverting the main branch of the river to
Slovakian territory. The ground-water
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table has dropped, which threatens espe-
cially the willow forests in the area. The
structure of the willow-poplar riparian
forests is also expected to change in the
future, if the drying process will go on. We
expect the reduction of the well-developed
understory and bush layer in the riparian
forests. Some kind of water recharge sys-
tem is being constructed to avoid the eco-
logical catastrophe in the area, but its
effect on wildlife is questionable. It is
impossible to predict the changes of the
bird fauna in the riparian forests, but we
could expect a decrease in abundance val-
ues. We explained earlier that two decades
ago this region was almost the only breed-
ing area of the Dunnock in Hungary, but
later it has spread all over the country. The
Dunnock will be able to survive in much
dryer, secondary habitats only if the popu-
lation of this species in Hungary will
remain stable in the future.
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Osszefoglalis

A vorosbegy (Erithacus rubecula) és az
erdei sziirkebegy (Prunella modularis)
habitatszelekciés sajatsagainak 0Ossze-
hasonlitasa dunamenti ligeterd6kben

A Szigetkoz teriiletén 1995-ben, flizesben, nya-
rasban és vegyes erd6ben 28 vérdsbegy és 29
erdei sziirkebegy territériumban mértiink vege-
tacios paramétereket, az éneklési pontok koriil
25 m sugar korben. Tovabbi szaz mintavételi
pontot random moédon valasztottunk ki. Lépé-
senkénti diszkriminancia analizissel és kanoni-

kus valtozd analizissel kimutattuk, hogy a vo-
rosbegyek és a sziirkebegyek altal preferalt te-
riletek részben atfednek, de mutatkozik egy
tendencia, hogy a vorosbegyek a slirtibb erds-
részeket valasztjak, ahol a masodik lombkoro-
naszint és a cserjeszint jol fejlett. Az erdei
sziirkebegyek a fiizesek felé mutatnak prefe-
renciat.

A Bgs-Gabceikovo-i vizierémiihoz felépiilt
elterel§ csatorna, mely a szigetkdézi Duna ag
vizkészletének jelentSs részét elviszi, szaradasi
folyamatot inditott be a térség fels6 részén, kb.
a Szigetk6z kétharmadéaban. Ez véarhatéan a fii-
zesek visszaszoruldsat fogja eredményezni, s
csokkenteni fogja a masodlombkoronaszint és
a cserjeszint fejlettségét is, ha nem sikeriil va-
lamilyen vizp6tlasi rendszerrel megéllitani a
folyamatot. (Az erdészet szdrazsagtird fafajok
telepitését tervezi, mely az erdei madarfaunara
is nyilvan hatdssal lesz.) A szigetkozi erdei
sziirkebegy populacié a 70-es, 80-as évekig
szinte egyediiléllo volt Magyarorszagon, azdta
a faj - fGleg a hegyvidékeken - sokfelé elter-
jedt, orszdgos allomanya feltehet6leg nem fiigg
a szigetkozitsl.
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