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Breeding birds of Ra¢e pondsin NE Slovenia and their trendsdur-

ing 13 years

MILAN VOGRIN

The breeding bird assemblage of the Rate fishpond com-
plexinnorth-eastern Sloveniaisdescribed. Therearethree
ponds (4.5 ha to 20 ha) which are managed for semi-
intensive fish-farming. During 13 years (1986-1998), |
estimated the number of breeding bird pairson the basesof
found nests and/or observed females with fledglings. Six
species of non-Passeriformes, i.e. Tachybaptus ruficollis,
Podiceps cristatus, Anas platyrhynchos, Aythya fuligula,
Fulicaatraand Gallinulachloropus, nested regularly. The
total number of breeding pairs(excluding* possible" breed-
ers) varied between 12in 1994 and 45in 1998. During the
period only two species declined, i.e. Anas platyrhynchos
and Aythya fuligula. The numbers of two species pairs
werepositively correlated, i .e. Podicepscristatusvs. Tach-
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ybaptus ruficollis, and Fulica atra vs. Gallinula chloro-
pus. Thedensitiesamong pondswerepositively correlated
in only one species pair, i.e. Podiceps cristatus and Gall-
inula chloropus. Although the total density was highest in
the smallest pond, the difference among ponds was not
significant.
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Introduction

It is aready well known that fishponds provide a
suitable habitat for many waterbird species and that
they are the most important breeding sites in some
regions for some species (e.g. Musil et a. 1992,
Bukacinska et a. 1996). Moreover, the presence of
fishpondsin some partsof Europeisoneof the most
important reasons for the richness and diversity of
birds. In many areas fishponds play an important
role as a substitute for natural habitats for many
waterbirds.

The breeding bird assemblages of fishponds has
been investigated in a number of recent studies,
mostly in Central Europe (e.g. Hudec 1975, Cempu-
lik 1985, Kot 1986, Musil et al. 1992, Musil & Salek
1994, Pavelkaet al. 1995, Trnka1995 and references
therein). But little quantitativeinformation isavail-
able from southern Europe. The assemblages of
birds breeding in the fishponds in Slovenia are
poorly known, the only study being the one by
Vogrin (1996).

In 1986, | began a comprehensive survey of the
breeding birds occurring in the Racki ribniki (here-
after Race ponds). My aims were to follow the
population trends over the years, and to analyse the
relationships among the breeding species.

Study area

The study was made at the Race pondsin the Land-
scape Park Racki ribniki — Pozeg, north-eastern
Slovenia (approximately 46°27°'N, 15°41'E). The
Race ponds (fishpond complex) consist of three
ponds (covering from 4.5 ha to 20 ha) which are
managed for semi-intensivefish-farming. Thisisthe
largest and oldest fishpond complex in Slovenia
The fish ponds were regularly emptied in early
spring or inautumn for afew weeksfor fish harvest.
Thebelt of vegetation (mainly in the biggest pond),
up to 30 m wide, is composed mainly of Typha
angustifolia and runs mostly along the northern
shore. The other dominant plant species are Nym-
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phoides peltata in the largest pond, Polygonum
amphibiumin the middle pond and Trapa natansin
the smallest pond. According to my own estimate,
the average depth in the pondsis about 1.1 m. The
ponds are eutrophic. In the northern part of the
largest pond thereisalso anisland (about 35 x 5m),
covered mainly with Alnus glutinosa, Urtica spp.
and Robus spp. The culturing of carp has aways
been carried out there, and haslately been donewith
supplementary feedingand manuring. Thesurround-
ing landscape consists mainly of mixed forests and
meadows with hedges.

Methods

This study presents the results for the 1986-1998
period, except for 1989 when only data for grebes
were gathered. The number of pairs of Podiceps
cristatus, Tachybaptus ruficollis, Aythya fuligula,
Fulica atraand Gallinula chloropuswere estimated
only onthe basisof found nests, and that of all other
speciesonthebasisof nestsand/or observed females
with fledglings. Only nest with eggs, egg shells or
young were included in the count (see aso e.g. Goc
1986). All nests, survived and robbed, were includ-
ed.

Searching for nests was carried out two to five
times in the breeding season (May—July), see aso
Vogrin (1999). Attempts were madeto find all nests
by making a systematic search of the vegetation.
Additional censuseswere carried out at | east twenty
times during each breeding season. Only non-Pas-
seriformes were used for this study.

When comparing densities between ponds only
densities of the four most common species (Podi-
ceps cristatus, Tachybaptus ruficollis, Fulica atra
and Gallinula chloropus) wereused. Thereasonsfor
thisis that other species did not breed in all ponds
(Aythya fuligula), their densities were very low, or/
and the number of pairsof certain species(e.g. Anas
platyrhynchos) was not possible to determine for
each pond separately.

Sincethefrequency distribution of several param-
etersdid not appear tobenormally distributed, | used
non-parametric tests (Chi-square and Kruskal-Wal -
lis 1-Way Anova tests) and Spearman correlation
coefficient. A p-value < 0.05 was considered signif-
icant. All statistical tests were performed using a
SPPS/PC 6.0 package and according to Sokal &
Rohlf (1995).
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Results

Six speciesof non-Passeriformesnested regularly at
the Rate ponds. They were Tachybaptus ruficollis,
Podiceps cristatus, Anas platyrhynchos, Aythya
fuligula, Fulica atra and Gallinula chloropus. Two
additional species, i.e. Porzanaparvaand Charadrius
dubius, nested occasionally. The number of breed-
ing pairs (without “possible" breeders) varied be-
tween 12 in 1994 and 45 in 1998 (Figure 1). The
average densities of the four commonest speciesin
all ponds together are given in Table 1.

Declines were observed in the number of Anas
platyrhynchos (rs = -0.63, P < 0.05, n = 11) and
Aythyafuligula(rs=-0.75, P<0.005, n=13); Figure
2. At the start of the study, Aythya fuligula was one
of themost numerousbreeding species. At that time,
up to twelve nests were found. No other species
showed any significant trend during the study.

The pooled data for al ponds show a positive
rel ationship between thenumber of Podicepscrista-
tus and Tachybaptus ruficollis pairs (rs= 0.72, P <
0.05,n=12; Figure 3). | also calculated therel ation-
ships for the four most common breeders for each
pond separately. In the largest pond | found two
positive relationships, namely between Podiceps
cristatus and Tachybaptus ruficollis (rs = 0.61, P <
0.05,n=10), and between Fulicaatraand Gallinula
chloropus(rs=0.86,P<0.01,n=11). Inthesmallest
pond a positive relationship existed between Podi-
ceps cristatus and Gallinula chloropus (rs = 0.62, P
< 0.05, n = 12). For the middle pond no significant
rel ationships were found.

No. of pairs
2 3 4

10

i
]

Year

Figure 1. Numbers of pairs of breeding species at the Race
ponds between 1986—1998 (data for 1989 missing).

Antal hackande par vid Race fiskdammar &ren 1986-1998
(data for 1989 saknas)



Table 1. Densities(pairs/10 ha) of thefour most common birdsat the Race ponds between 1986-1998 (pool ed data

for al three ponds).

Tatheten (par/10 ha) for de fyra vanligaste arterna i Race fiskdammar &ren 1986-1998 (summerade siffror for

alla tre dammarna)

Year Podiceps Tachybaptus Fulica Gallinula
Ar cristatus ruficollis atra chloropus
1986 21 24 15 0.9
1987 33 15 1.2 0.6
1988 2.7 2.7 15 0.6
1989 - - - -

1990 1.2 0.9 0.3 0.3
1991 15 15 0.9 0.6
1992 12 39 21 15
1993 1.8 2.7 0.6 0.6
1994 0.9 0.9 0.9 0.6
1995 15 24 0.9 0.6
1996 1.8 2.1 0.6 0.9
1997 4.5 4.5 0.6 0.6
1998 4.8 5.8 0.9 12
Average 23 2.6 1.0 0.8

Thedensitiesof Podicepscristatus(Kruskal-Wal-
listest, Chi-square=15.69, df =2, P<0.001, n=36)
and Gallinula chloropus (Kruskal-Wallis test, Chi-
sguare = 6.11, df = 2, P < 0.05, n = 36) was
significantly correlated between ponds, whereasthe
densities of Tachybaptus ruficollis (Kruskal-Wallis
test, Chi-square = 3.77, df = 2) and Fulica atra
(Kruskal-Wallistest, Chi-square = 3.72, df = 2) did
not differ significantly between the ponds (in both
cases: P> 0.05, n = 36).

In the pooled data, the bird densitieswere highest
inthesmallest pond; however, thedifferencesamong
ponds were not significant (Kruskal-Wallis test =
5.3,df =2, P>0.05, n = 144).

Discussion

Itisinterestingto comparewhether speciesnumbers
shift independently of one other, in paralel, or
compensatorily. According to Mac Arthur (1972),
changesin the number of individuals is determined
mostly by inter-specificinteractionswithinthecom-
munity. One would then anticipate numerous nega-
tive correlations among species, principally among
theecologically mostsimilar congeners(Lack 1971).
If numbers change in atotally independent manner,
no significant correlations should appear, except in
afew cases, due to chance (Newton 1998).

In my cases no negative correlations were found.
There are two nearly congeneric pairs of speciesin
my data set (Podiceps cristatus and Tachybaptus
ruficollis, and Fulica atraand Gallinula chloropus),
co-occurring in the same pond and with feeding and
breeding habitsthat moreor lessoverlap (e.g. Cramp
& Simmons 1977, Cramp & Simmons 1980, Glutz
Von Blotzheim et al. 1987), but none of them was
negatively correlated. Instead, the changes were
mostly independent, or, in the cases of Podiceps
cristatusvs. Tachybaptusruficollis, and Fulica atra
vs. Gallinula chloropus, even strongly positively
correlated. Thissuggeststhat these speciesrespond-
ed in a similar way to a common environmental
factor (Newton 1998). On the other hand, Podiceps
cristatus and Gallinula chloropus are so different
morphologically and ecologically that the positive
correl ation betweenthem probably wasdueto chance.

The reason for the decline of Aythya fuligula has
already been discussed (Vogrin 1997). The main
reason was high fish stocks and overgrowth of
island. Thereason for declineof Anasplatyrhynchos
isunknown. Decreasing numbers of these and other
species were noted also in many other ponds in
Central Europe (seee.g. Musil et a. 1992, Pavelka
et a. 1992, Musil et al. 1995). Musil et al. (1992)
explained this decline of ducks by agradual growth
of shrubsandtreesonisletswhichformerly had been
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L og no. of pairs
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T achybaptus ruficolis

Figure 2. The relationship between number of pairs (log) of
Aythya fuligula and year.
Sambandet mellan antalet par (log) av Aythyafuligulaoch &r.

optimal breeding habitats for ducks. Nevertheless,
the declines could al so be due to high fish stocksin
theponds(seee.g. Pykal & Jandal1994, Pykal 1995),
and to shortage of food (e.g. Gardarsson & Einars-
son 1994). Dense fish stock causes high feeding
pressure on available food (e.g. large zooplankton,
benthos, littoral fauna), hencelack of feeding sourc-
es for waterfowl. Moreover, manuring with excre-
ment of domestic animals which is added to the
water for the purpose of producing bigger fish af-
fects the chemical balance of the water. In order to
reduce undesirable plant species more chemicals
(e.g. lime) were used.

The number of breeding speciesin the Race fish-
ponds (possible breeders are not taken into account)
is low compared to that of other ponds and water
bodies in Central Europe. In the lake llgi (NE Po-
land) and in the ponds near Puste Ulany (Slovakia),
which are comparablein sizeto the Race fishponds,
up to 16 (Mackowicz & Krajewski 1993) and 13
(Trnka 1995) species, respectively, were breeding. |
suggest that humanimpact (e.g. supplementary feed-
ing of fishes by fishermen from boats, intimidating
the fish eating birds, e.g. Phalacrocorax carbo and
Ardea cinerea, and emptying of thepondsin spring),
and lack of suitable vegetation, e.g. Phragmites
australis, areresponsiblefor thescarcity of breeding
speciesin my area.

Podiceps cristatus preferred the largest pond (see
also Vogrin 1989), where it reached the highest
density. The reason is probably the rich and dense
emergent vegetation in that pond, the most impor-
tant factor (beside food) for nest site selection (e.g.
Salonen & Penttinen 1988). In contrast to Podiceps
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Figure 3. The relationship between number of pairs (log) of
Podicepscristatusand Tachybaptusruficollis. Pooled datafor
al ponds during the study.

Sambandet mellan antal et par (log) av Podiceps cristatusoch
Tachybabtus ruficollis. Sammanslagna data for alla dammar
under studien.

cristatus, Gallinula chloropus reached the highest
density in the smallest pond. This finding is in
agreement with the result of e.g. Cempulik (1993).
My results seemto show that Podicepscristatusand
Gallinula chloropus are specialists whereas Tachy-
baptus ruficollis and Fulica atra are more flexible
when selecting their breeding sites.

In the course of the present study some rare
species not yet reported from this region bred. One
was Porzana parva, which is an extremely rare
breeding speciesin Slovenia (Geister 1995). It bred
in 1998 at the Race pond complex, and this is the
only knownrecent nesting sitein north-eastern Slov-
enia. All other possible breeders, i.e. Podiceps nig-
ricollis, Anas querquedula, A. clypeata, A. crecca
and Aythya ferina, are also rare breedersin Slovenia
(Geister 1995).
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Sammanfattning

Héackande faglar och derastrender i Race fiskdam-
mar i nordostra Sovenien under 13 &r.

Det &r vakant att dammar for fiskodling utgor vik-
tiga biotoper for vissa vattenfaglar i manga omré
den. | gofattiga delar av Europa & fiskdammar en
viktig orsak till artrikedomen eftersom de dér &r ett
substitut for naturliga vétmarker. Kannedom om
fégelfaunan i fiskdammar i Slovenien & dalig, och
jag har darfor inventerat ett litet komplex av fisk-
dammar inom "landskapsparken” Race ribniki i
nordéstraSl ovenienunder entrettonarsperiod (1986
1998, utom 1989). Det rér sig om tre dammar som
har en areal mellan 4,5 och 20 ha. De skdts for
halvintensiv fiskodling och &r det & dsta och stérsta
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dammkomplexet i Slovenien. Dammarna tdoms un-
der véren och hosten for skérd av fisken. Dammarna
har en del vegetation, framst 18ngs den storsta dam-
mensnorrastrand, mestadel skaveldun. Dértill finns
gogull i den storsta dammen, vattenpilort i den
mellersta och s6n6t i den minsta. Vattendjupet i
dammarna & ungefér en meter. | den storsta dam-
men finnsen mindre d med tréd och buskar. Fiskarna
matas och dammarna godslas varfor de & eutrofa.

Antalet hackande par uppskattades genom enbart
borakning for skaggdopping, smadopping, vigg,
sothdnaoch rérhona, alladvrigaarter genom borak-
ning och antal honor med ungar. Borakning skedde
genom tvatill fem detaljerade genomsokningar av
vegetationen under maj—juli. Ovrig inventering be-
stod i minst tjugo besok varje sasong. Endast vat-
marksarter exklusive téttingar inventerades.

Sex arter hackade regelbundet: smadopping,
skéggdopping, grésand, vigg, sothtna och rérhéna.
Mindre sumphonaoch mindrestrandpipare héackade
tillfaligt. Antalet par varierade mellan 12 och 45
(Figur 1). Endast tva arter visade signifikant ned-
gang, namligen grasand och sarskilt vigg (Figur 2).
Den genomsnittliga tétheten for ala arter visas i
Tabell 1. Mellan vissa arter fanns samvariation,
namligen mellan smédopping och skaggdopping
och mellan sothéna och rérhonai den storsta dam-
men samt mellan skéggdopping och rérhénai den
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minsta dammen. Mellan dammarna fanns korrela-
tion fOr tétheten for skéggdopping och rérhénamen
inte for smédopping och sothtna.

Analysen visade att det inte fanns ndgra negativa
samband som kundetydapakonkurrens. Istéllet var
sambanden positiva eller saknades, vilket nérmast
tyder paatt det var gemensamma omvarldsfaktorer
somstyrdeantal et faglar. Betraffandenedgangen for
vigg sa berodde den pa okande fiskbestand och
uppvéaxande vegetation pa 6n, medan orsaken till
nedgéngen for grasanden &r okand. Man har obser-
verat liknande nedgdngar hos flera arter i andra
fiskdammar i Centraleuropa och orsakerna anses
kunna vara flera: fodokonkurrens fran téta fiskbe-
sténd, igenvaxning av stranderna, godsling for att fa
storre fiskar med andrad vattenkemi som f6ljd samt
kemisk bek@mpning av oonskad vegetation. Race-
dammarna &r fagelfattigare &n manga andra vatten-
omrédeni Centraleuropa. Dettaberor sannolikt del-
vis pa lokala omstandigheter, sdsom kraftiga stor-
ningar, tdmningen av dammarna pa véren och av-
saknad av lamplig vegetation, sérskilt bladvass.

Under inventeringarna hade jag ocksatillfélle att
noteraett antal sallsyntaféglar i dammarna, t.ex. den
ovan ndmndahéackningen av mindresumphéna, som
ar extremt sdllsynt i regionen. Andra rariteter, som
majligen men g bevisligen hackade, var svarthal sad
dopping, arta, skedand, kricka och brunand.





