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Breeding success of Great Crested Grebe Podiceps cristatus on

fishponds

MILAN VOGRIN

Between 1993 and 2000, breeding successof Great Crested
Grebe Podiceps cristatus was monitored at two fishpond
localities, Vrbje in central and Race in north-eastern
Slovenia. During the study 50 and 23 nestswith eggswere
found, respectively. On average, 1.3 chicks per territorial
pair survived until fledged in September. Between thetwo
localities, there was no difference in number of fledged
chicks per pair in September but a difference existed in
number of hatched chicks per territorial par (Mann-
Whitney U test = 13.5; P<0.05). At both localities, the
number of fledglings per nest was positively density-
dependent. Young mortality waslow, only 12%, in noyear
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above 33%, and did not differ between the localities.
Correlation between number of pairs and number of pairs
known to have hatched chicks, and correlation between
number of pairs and number of fledglings per pair in
September varied between localities. In comparison with
other studiesnestlosseswerevery low (4.3%, all predation,
at Vrbje, and 18% by all causes, 4,0% by predation, at
Race).
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Introduction

To obtain data about quality of breeding habitats,
monitoring numbersof animalsaloneisnot enough.
Thegreatest densitiesdo not alwaysindicatethebest
habitat qualities (e.g. Wiens 1989, Newton 1998). It
isbetter to measure habitat quality in anindependent
manner, for example by breeding success (Vickery
et al. 1992).

Reproductive success commonly varies greatly
between individualsin apopulation, and alarge part
of this variation can often be attributed to complete
breeding failure (e.g. Newton 1989). In the case of
birds, the common causes of failure are predation of
eggs, nestlingsor incubating birds, and environmental
factors, e.g. poor weather conditions(Newton 1989).
In grebes, the major threats to the nests are avian
predators (Salonen & Penttinen 1988) and
unpredictable environmental factors, e.g. flooding
and low waters, especialy on man made water
bodies.

| studied the breeding success of Great Crested
GrebePodicepscristatusinfishponds. Littleisknown
about breeding success of Great Crested Grebe in
thiskind of habitat, especially fromthemoresouthern

part of its breeding range (see for example Fiaa
1974, Hudec 1975, L.awniczak 1982).

Material and methods

Research was conducted in the Race fishponds in
NE Slovenia (Dravsko polje) and in the Vrbje pond
in Lower Savinja valley (Central Slovenia). The
Race fishponds consist of three large ponds with a
total areaof 33 ha. The vegetation consistsmostly of
Typhaspp., Nymphoidespeltata, Polygonumamphi-
bium and Trapa natans. The vegetation covers 30—
75% of the surface of the ponds, variable between
yearsand ponds. TheVrbjepondisfull of immersed
(Typha latifolia, T. angustifolia) and floating
(Potamogeton crispus, P. natans, P. spicatum, Myrio-
phyllum spicatum, Elodea canadensis) vegetation,
and the areais 13.5 ha. The vegetation covers 40—
60% of thesurfaceof thepond. Atbothlocalities, the
ponds were intended for fish rearing and they were
discharged once a year (autumn/spring) for about
one to five months. Around Vrbje pond there are
extensiveareasof fieldsand hedges, whereasaround
Race ponds there are mixed forests and hedges. For
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a detailed description of the study areas see Vogrin
(1996), Vogrin & Vogrin (1997, 1999).

Inorder to detect pairsand breeding attemptsboth
placesweremonitored from May through September
over the eight year period 1993-2000. During this
period the fishponds were visited at 5-15 day
intervals. Breeding was considered to have taken
placeif nests, incubating birds, eggs or young were
detected. At eachvisit, information was collected on
the numbers of adults and their young.

Long term observations of incubating birds and
nests with eggs were carried out from a distance
using a telescope to monitor any disturbance to
incubation and/or predation. Any shell fragments
werecollectedinorder toidentify predatorsfollowing
Brown et al. (1987) and Green et a. (1987). Failed
clutches were assumed to have been taken by
predatorsif unhatched egg remainswerefoundinor
near the nest, provided that desertion wasnot known
tohaveoccurredfirst. If notraceof shell or membrane
could be found, the cause of failure was classed as
“unknown” . Possiblenest predatorsincluded Vul pes
vulpes, domestic cats and dogs, Rattus spp., Natrix
natrix, Corvus cornix and Pica pica.

Thefollowing informationwascollected: number
of territorial pairs, number of pairs known to have
laid eggs, number of pairs known to have hatched
chicks, number of chickshatched per territorial pair,
number of fledged chicks per pair still aive in
September, and chick mortality (%).

Statistical analyses were carried out using the
SPSS8.0/Windowsstatistical packageandaccording
to Sokal & Rohlf (1995).

Results

Theresultsare summarized in Table 1. A total of 95
territorial pairs (70 at Race and 25 at Vrbje) were
found in al eight years. At Race ponds 50 pairs
(72%) werefoundtobreed (lay eggs). Theproportion
of non-breeders varied between 0 and 66.7% in
different years. At Vrbje pond 23 nests (94% of al
territorial pairs) were found, and non-breeding
territorial pairs were found in only one year. On
average, 62 pairs known to have hatched chicks
produced 2.2 +1.1 SD young per year (n= 14" pond-
years’). On average 1.3 +0.93 SD chicks survived
till September, if we merge both localities. Chick
mortality was between 0 and 33.3%, and the
differencebetweenaveragemortality for thelocalities
was small and not significant (Mann-Whitney U
test, U = 21.0, P> 0.5). The mortality based on the
pooled datawas 12.1 %.

AtRacefishpondsonly twosignificant correlations
were found, i.e. between number of chicks hatched
per territorial pair and number of fledged chicksin
September (rs=0.98, n=8, P<0.001), and between
number of territorial pairs and number of young (rs
=0.87,n=8,P<0.01). Thelast correlation, but not
the first, holds true also for both localities together

Table 1. Some breeding parameters (+SD) of Great Crested Grebe Podiceps cristatusin two Slovenian study areas
between 1993-2 000. In parenthesi s, minimum and maximum val ues are given. Number of study yearswas eight
in all cases but for the two marked with an asterisk (*), where the number was six years.

Néagra héackningsdata (+SD) for skaggdopping i tva slovenska studieomr&den 1993-2000. Inom parentes anges
|agsta och hogsta varde. Antalet ar var attai samtliga fall utom for de tva som markerats med asterisk (*), dar

antalet ar var sex.

Race ponds Vrbje pond Average both localities
Medeltal bada lokalerna
No. of territorial pairs 8.8+ 4.9 (3-16) 31+21(0-7) 5.9 + 4.6 (0-16)
Antal revirhallande par
No. of pairsthat laid eggs 6.3+2.1(3-10) 29+2.3(0-7) 4.6 + 2.8 (0-10)
Antal par som lade &gg
No. of pairsthat hatched chicks 51+21(2-9) 26+21(0-6) 39+24(0-9
Antal par som klackte ungar
No. of chicks hatched per territorial pair 1.3+0.6 (0.4-2.3) 16+15(0-3.7) 14+11(0-37)

Antal klackta ungar per revirhallande par

No. of chicks per pair with hatched chicks
Antal ungar per par med kléackta ungar

No. of chicksin September per territorial pair
Antal ungar i september per revirhallande par
% chick mortality% ungdddlighet

2.1+ 1.1 (1-4.6)
1.2+ 05 (0.4-2)

11.8 + 13.0 (0-33.3)

23+12(1-37)* 2.2+ 1.1 (1-4.6)

1.3+1.2(0-3.3) 1.3+0.9(0-3.3)

12.7+126(0-333)* 121+ 12.4(0-33.3)
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Table 2. Correlation between various parameters on Vrbje pond. In al cases n = 8, except for density, wheren =

7. NS = not significant, * = P <0.05, ** = P <0.01

Korrelation mellan olika variabler for Vrbje-dammen. | samtliga fall var n=8, utomfor tathet, dar n=7. NS= ¢

signifikant. * = P<0,5, ** = P<0,01.

B C D E F No. of chicks
Antal ungar
A. No. of territorial pairs 0.98**  0.94** 0.83* 0.83* NS  0.94**
Antal revirhallande par
B. No. of pairsthat laid eggs - 0.96** 0.85**  0.85** NS
Antal par som lagt &gg
C. No. of pairsthat hatched chicks - - 0.89**  0.89** NS
Antal par som klackt ungar
D. No. of chicks hatched per territorial pair — - - 1.0%* NS
Antal klackta ungar per revirhallande par
E. No. of chicksin September per pair - - - - NS
Antal ungar i september per par
F. % chick mortality - - - - -
% ungdddlighet
G. Density (pairs/10 ha) 0.99**  0.92** 0.77* 0.77* NS

Téathet (par/10 ha)

(rs=0.78,n=14, P<0.01). Ontheother hand, many
more correlationsexist onVrbjepond (Table2). The
most pronounced ones were between number of
territorial pairs and number of pairs known to have
lai d eggs, and between number of chickshatched per
territorial pair and number of fledged chicks in
September.

Very interesting was aso the difference found
between thetwo localitiesin number of correlations
between density and other parameters. On Race
pondsnosignificant correl ationswasfound, whereas
on Vrbje pond most correlations were significant
(Table 2).

Between localities, number of pairs with eggs
(Mann-Whitney U test, U = 9.0, P < 0.05) and
number of pairswith hatched chicks(Mann-Whitney
U test, U = 13.5, P < 0.05) differed significantly.
However, therewasno significant differencebetween
number of chicks hatched per pair and number of
chicks per pair ill alive in September (Mann-
Whitney U test, U = 31.0 and 31.0, respectively).

Most chick deaths (71%) occurred in the earliest
stages, i.e. when chicksweresmaller than onefourth
of adult size. Three dead young were found. Two of
them were very small, less than one week old, and
intact (Race ponds). Thethird corpse was fresh and
larger (about half of adult size) and partly eaten
(Vrbjepond). Ithad beentakenby apredator, probably
a female Accipiter gentilis, which was observed
hunting Fulica atra at this pond.

In the eight years period only ten failed clutches
wererecorded (nineat Raeand oneat Vrbjeponds).
The cause of failure was predation (3 nests),
»unknown« (2) and human disturbance (5). One
clutch that disappeared was assumed to have been
taken by man or by mammalian predators because
avian predators would aways leave some shell
fragments on or near the nest. Among the clutches
taken by predatorsonedisappeared during thenight,
an indication that a mammalian predators would be
the most likely cause. At two other clutches where
shell remainswere found the predators were almost
certainly Corvuscor nix, whichwereobserved at two
occasions near the grebe nests.

Discussion

The percentage of non breeders, present mainly on
Race ponds, was similar to data obtained in ponds
near Names (28%; Fiala 1974) and gravel pitsin
Bavaria (25-61.5%; Leibl 1999). Possibly, the
number of non-breedersisdensity dependent, but on
Race pondsthiswas not the case (rs=0.70,n=8, P
> 0.05). However, this result could be due to small
sample size.

At both localities, the number of fledglings per
nest seemed to be density-dependent. However, it
was surprising to find that the dependence was
positive, in contrast to other similar studies (e.g.
Barbraud et al. 1999, see also Newton 1998).
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It is not straightforward to compare my result of
1.3 fledged chicks per territorial pair in September
with results obtained in other studies because of
differencesinmethod, particularly of recording units,
e.g. different definitions of breeding pairs and
successful nests. My resultissimilar to dataobtained
by Lawniczak (1982) at fishponds in Poland (1
chick/pair), at the fishponds at Names in Czech
Republic (1.2; Fida 1974), and at gravel pits in
Bavaria(1.24; Leibl 1999). My resultisalso similar
to data from western Finland (1.55-1.6 chick/pair)
where Podiceps cristatus bred in offshore areas
(Ulfvens1989). Valuesfrom Belgiumof 1.72 chicks
per pair (Fourage & Jacob 1993), of 3.6 and 2.2 for
LakeZarnowieckiein Poland (Moskal & Marszatek
1986), and of 2.69in Czech Republic (Hudec 1975)
are probably overestimates due to the fact that the
surveys were made too early in the season (mainly
June-July). Data from Lake Neuenburger (Glutz
Von Blotzheim 1989) and Lake Sempach (Fuchs
1982) in Switzerland aremuchlower (0.31-0.47 and
0.35-0.8 chick/pair, respectively) than elsewhere
(but see Goc 1986). We must take into account also
that locating nests and chicks may have been more
difficult onlarger water bodies(i.e. onresearchareas
inPoland, Finland, Switzerland) and thusmoretime
consuming to survey comprehensively (see aso
Hudec 1975). Accordingtomy experienceitislikely
that some chicks may not have been found rather
than that they werenot present. If | takeinto account
only pairsthat hatched young, the average value in
my study becomes much higher and is then similar
totheonesmentioned above, eventhehighest values.

Theresult of 1.3 fledglings per pair needs further
explanation. In long-lived species such as Great
Crested Grebes (see e.g. Cramp & Simmons 1977,
Fuchs1982; upto 14 years), production of 1.3young
per pair is actually rather high (see for example
Burger 1984 for Sterna antillarum). Assuming that
each pair must only replace themselves with two
reproducing offspring, that mortality during thefirst
year isabout 40%, and that averagemortality inlater
yearsisabout 25-35% (Fuchs1982), apair may only
need tofledge sevenyoung duringitslifetime. Inmy
study areasthe successwas almost 100% greater (in
ten years a pair of Great Crested Grebe fledge on
average 13 young). The consequence of such great
success was an increasing breeding population on
the Dravsko poljein north-eastern Slovenia (Vogrin
19994).

Thepercentageof nestlossesinmy study wasvery
low incomparisonwith someother studies(Table3).
When all nests were combined, the proportion of

206

unsuccessful nests was only 13.7% (n = 73). The
mainfactorslimiting nest successel sewhereappears
to be predation (e.g. Lawniczak 1982, Goc 1986,
Moskal & Marszatek 1986, Salonen & Penttinen
1988), but this was not the case at my locdlities,
where the predation on grebe nests was detected
only at threeoccasions(about 4%). Thislow predation
rate was found in spite of the fact that the density of
the main nest predators (Salonen & Penttinen 1988)
wasnot low. Around the Race pondsthedensitiesof,
for example, Corvus corone cornix and Pica pica
were about 2 and 5 pairs/km?, respectively (Vogrin
199843, pers. obs.), and aroundtheVrbjepond between
1.1 and 1.9 pairg/km? and 5 pairs/km?, respectively
(Vogrin 1996, 1998b). Thesedensitiesaresimilar to
the ones found elsewhere in Europe.

For corvids, other authors have noted the
importance of vision to find nests (e.g. Yahner &
Wright 1985). The vegetation was quite densein my
study ponds, and the grebe nests had higher cover
than nests of species in open farmland. Thus, the
nests may have been well hidden from visual
predators such as corvids. We must also take into
account that Great Crested Grebes cover their eggs
with vegetation when leaving the nest which isthus
lessvisible.

Many studies have shown that predation is more
frequent when nest density is high (e.g. Hill 19843,
Martin 1988, Sudgen & Beyersbergen 1986, seeal so
Major & Kendal 1996, Newton 1993, 1998 for
reviews). Densities of Podiceps cristatus in other
study areas arein general similar to densitiesin my
study areas (see also Vogrin 1989, 1996, 19994, b;
Table3). Moreover, thecorrel ation betweendensities
and nest losses (datafrom Table 2, averageva ues) is
far fromsignificant (rs=0.21,n=9, P>0.5) and the
same holds true also for the relationship between
densities and nest losses by predation (rs =-0.31, n
=6, P> 0.5). These results makes me assume that
nest predation in Podiceps cristatus is not density
dependent (see aso Salonen & Penttinen 1988). |
believethat moreimportant factorsaregood habitats
(e.g. vegetation cover; Moskal & Marszatek 1986,
Salonen & Penttinen 1988), and food supply,
especially during chick rearing.

A relationship between density and predationrate,
if it exists, may be confounded by other factors. For
exampl e, thepresenceof aggressivenon-conspecifics
inthearea(Goransson et al. 1975), plot overlap with
a predator territory (Erikstad et al. 1982), the
abundanceof other nestsontheresearcharea(Fretwell
1972), and theabundance of other prey itemson each
plot may have influenced predation rate.



Table 3. Percentage of nest losses among nests with eggsin Great Crested Grebe Podiceps cristatusin different
part of Europe. Density = max. density (pairs/10 ha) available for study area
Procent boforluster for bon med &gg hos skaggdopping i olika delar av Europa. Tatheten ar hégsta tatheten (par/

10 ha) for omradet.

Area Years Area(ha) Density Nests %nestslost % depredated  Source

Omrade Ar Ytareal Téthet Bon % forlorade % rovade Kaélla

Fish ponds near Lednice, 1959-1968 - 36 - 27.8  Hudec 1975

Czech Republic

Fish pond Milicz 1, Poland 1972 101 7.4 144 59.7 33.3 Lawniczak 1982

Fish pond Milicz 2, Poland 160 0.9 16 17.4 11.8  rawniczak 1982

Fish pond Milicz 3a—€, Poland 112 2.7 40 30.0 20.0 tawniczak 1982

Lake Druzno, Poland 1975-1980 1080 4.4 2502 42-82 — Goc 1986

Lake Zarnowieckie, Poland 1980-1981 1428 2.2 486 7.0-79.0 —  Moskal & Marszatek 1986
Lake Paijanne, Finland 1983-1985 750 0.7 119 - 33-42.0 Saonen& Penttinen 1988
Lake Gerzensee 1983-1986 27 55 58 333 —  Keller 1989

Lake Moossee 1983-1986 31 4.8 55 533 —  Keller 1989

L ake Burgaschisee 1984-1986 23 6.5 41 75.3 —  Keller 1989

Race ponds, Slovenia 1993-2000 33 4.8 50 18 4.0 thisstudy

Vrbje pond, Slovenia 1993-2000 135 5.2 23 4.3 4.3  thisstudy

M oreover, most studiesof nest predationin Europe
have been conducted in Northern Europe and in
forest andfarmland habitats(Andrén1995), whereas
water habitats have been lessfrequently studied (see
Andrén 1995, Major & Kendal 1996). This is
especially true for waterbirds which build floating
nests, like grebes and rails. For these species very
little is known about predation rates. It seems that
birds nesting on water, or at least the Great Crested
Grebe, have among thelowest predation ratesfound
in birds. In the Great Crested Grebe the average
valueis19.8% + 13.6 (Table 3). The predation rates
arenormally much higher among ground, shrub and
canopy nesters (Martin 1993).

High chick surviva from hatching through the
first year is aso connected with rich food supply,
which has been found for other water birds (e.g.
Gardarsson & Einarsson 1994, 1997). Fishes, the
mainfood of Podicepscristatus(Cramp & Simmons
1977), are abundant in both my localities (pers.
obs.).

Most chicks that died in my fishponds died soon
after hatching, which is in agreement with some
other studies on Podiceps cristatus (Glutz von
Blotzheim 1989), Podicepsgriseigena (Kloskowski
2000) and other waterfowl (e.g. Fox 1986, Hill et al.
1987). Older chicks (aswell asadults) arelarge and
presumably very rarely taken by avian predators,
whereas mammalian predators are limited due to
openwaters. Small chickscould commonly betaken
also by large fishes (Cramp & Simmons 1977).

According to the results on breeding success

presented inthe paper, | concludethat both my study
localitiesaregood habitatsfor nesting Great Crested
Grebes (see aso introduction) and most probably
aso for other water birds (see Vogrin 1999b).
Moreover, it seems that density-dependent nest
predation, as has been shown in several other water
birds, e.g. ducks (Hill 1984b), does not occur in
Great Crested Grebe (Salonen & Penttinen 1988,
this study).
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Sammanfattning

Héackningsframgang hos skaggdopping Podiceps
cristatusi fiskdammar

For att bedémavérdet av en biotop som hacknings-
lokal &r det inte tillrackligt att enbart rékna antal et
faglar. Det & béttre att ocksa ha ett oberoende métt,
till exempel hackningsframgéngen. Framgangen
varierar oftamellan individernai en population och
dennavariationkan oftatill skrivasfullsténdigamiss-
lyckanden, oftaorsakade av predation pa &gg, ungar
eller ruvande faglar eller av daligt vader. For dop-
pingar &r deframstahoten fagel predatorer och of or-
utségbara miljofaktorer, till exempel for hogt eller
for |8gt vattenstand, sarskilt palokaler som skapats
av manniskor. Jag har studerat hackningsframgang-
enfor skaggdoppingi fiskdammar i Slovenien. Foga
ar kant om forhdllandenai sidana biotoper, sarskilt
i sbdra delen av utbredningsomradet.

Material och metoder

Understkningen utfordesi tre dammar om tillsam-
mans 33 ha vid Race (Dravsko polje) i nordostra
Slovenien och i en damm om 13,5 ha vid Vrbje i
nedre Savinjadaleni centralaSlovenien. Race-dam-
marnahade en vegetation med Typha spp, Nymphoi-
des peltata, Polygonium amphibium och Trapa na-
tans. Vegetationen tackte 30-75% av dammarna,
olika i olika dammar och under olika &r. Vrbje-
dammen tacktestill 40-60% av uppstickande Typha
latifolia och T. angustifolia och flytande Potamoge-
ton crispus, P. natans, P. spicatum, Myriophyllum
spicatumoch Elodea canadensis. Alladammar hade
skapats for fiskodling och de tomdes varje & under
entill fem manader.

Skaggdoppingarnas hackning foljdes varje &r
1993-2000 frén maj till september genom bestk
med 5 till 15 dagars mellanrum. Hackning registre-
radesom bo, ruvandefégel, &gg eller ungar upptack-
tes. Vid varje besok noterades ocksa antalet gamla

faglar och ungar. Jag gjorde ocksa avstandsstudier
med tub under |&nga perioder for att registrera stor-
ningar av ruvningen och predation. Skalfragment
samladesinfor attidentifierapredatorerna. En hack-
ning ansags ha misslyckats pa grund av predation
om jag fann rester av okléacktaagg i eller i nérheten
av boet, forutsatt att jag visste att boet dessforinnan
hade Gvergivits. Om inga skalfragment pétraffades
klassificeradesorsakensom” okand” . Ténkbarabop-
redatorer var rav, katt, hund, rétta, snok, kréka och
skata.

Foljande datainsamlades: antal revirhallande par,
antal par som bevisligen hadelagt &gg, antal par som
bevisligen hadeklackt ungar, antal klacktaungar per
revirhallande par, antal flygga ungar per par i sep-
tember samt ungdodligheten.

Resultat

Resultaten finnssummeradei Tabell 1. Totalt regist-
rerades 95 par (701 Rate och 25i Vrbje) under ala
atta dren. Vid Race hackade 50 par (72%) och vid
Vrbje 23 par (94%). For 62 par, som bevidigen
klackte ungar, var medelantalet ugnar 2,2, och 1,3
ungar per par var vid liv i september. Ungdddlighe-
ten var 12,1%.

Vid Race erhdlls endast tva korrel ationer, namli-
gen mellan antal kléckta ungar och antalet ungar i
september per revirhdllande par och mellan antalet
revirhallande par och antalet ungar. Vid Vrbje er-
hollsfler korrelationer (Tabell 2). Detydligaste var
mellan antal revirhdllande par och antal par som lagt
&gg samt mellan antal klacktaungar per revirhéllan-
depar och antal flyggaungar i september. | ntressant
var skillnaden mellanlokalernanér det gélldekorre-
lationmellan tétheten och olikavariabler. VidVrbje,
men inte vid Race, var de flesta korrel ationer signi-
fikanta (Tabell 2). Mellan lokalerna fanns signifi-
kant korrel ation mellan antal par med &gg eller antal
par med kléckta ungar. Déremot fannsingen korre-
lationfor antal klacktaungar per par eller antal ungar
per par vid liv i september.

Deflestaungar som dog, dog nér de var mindre én
enfjardedel av vuxen storlek. Tre dodaungar patréf-
fades. Tvaav dem var mindre &n en veckagamlaoch
oskadade. Enungevar nydtéd som ungefér halvvuxen
och delvis uppéten. Den hade troligen tagits av en
duvhdk som hade observeratsjagasothonsi dammen.

Under alladttadren noteradesendast tio misslyck-
ade bon. Orsaken var predation (3 bon), " okand” (1
bo) och mansklig storning (5 bon). | ett fall var
predatorn sannolikt ett daggdjur ochi tvafall nastan
sakert kréka.
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Diskussion

Andelenickehackandefaglar, vilkafannsframst vid
Race, var ungefar densamma som man funnit pa ett
par andra lokaler. Vid bada lokalerna var antalet
flygga ungar per bo téthetsberoende, men det var
Overraskande att finna att sambandet var positivt,
vilket kontrasterar mot andra studier.

Tyvarr gér det inte att direkt jamfora mitt resultat
om 1,3 flyggaungar per par i september med andra
studier eftersom man dels haft olika definitioner av
vad som skall ansesvaraett hackande par ochi vissa
studier raknat ungarna tidigare p& sommaren (juni
eller juli). Mitt varde liknar dock de som noterats i
smérre dammar i Polen (1,0), Tjeckien (1,2) och
Bayern (1,24) samt bland kusthéckarei vastra Fin-
land (1,6). Andra studier visar hdgre varden (1,7—
2,7), men dessa vérden &r troligen dverskattningar
pa grund av att ungrakningarna gjorts for tidigt pa
sasongen. Det finns ocksa studier med mycket |agre
varden. Manméstedock hallai minnet att det & svart
att faststélla antal bon och ungar, sarskilt i storre
vatten. Jag tror genom min erfarenhet att de laga
vérdena kan bero pa att man missat ungar. Om jag
réknar antalet ungar endast for de par fatt ungar far
jag betydligt hogre varden, va i paritet med de
hogsta som noterats.

For en langlivad art som skaggdoppingen &r 1,3
ungar per revirhallande par faktiskt ganskahdgt och
fullttillréckligt for att kompenserafor dodlighetenii
populationen. Om man antar att varje par i genom-
snitt bara behdver erséttasig séva, att dodligheten
under forsta dret & ca 40% och darefter 25-35%,
behdver endast sju ungar produceras under ett pars
livstid. I minstudievar produktionen néastan dubbelt
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sastor. Dettadr sannolikt orsakentill att bestandet av
skéggdopping har dkat i Dravsko polje i norddstra
Slovenien.

Bofdlusterna var 1&gai min studie, endast 13,7%
(Tabell 3). Enligt andrastudier tycks predation vara
denviktigastefaktor som begrénsar héckningsfram-
gangen, men dettavar intefallet pAminalokaler. Jag
noterade 1&g predation trots att bestanden av de
framsta predatorerna inte var 1&g. Tétheterna av
kréka och skata var normala for Europa, ungefar 2
respektive 5 par per kvadratkilometer. Eftersom
dessapredatorer litar till synen, kan orsaken havarit
den téta vegetationen, som forhindrar upptéckt av
doppingbona, som dessutom técks dver nér ford d-
rarna lamnar dem. | motsats till andra studier fann
jag inte ndgon hogre predation vid hogre tathet av
doppingar; predationenvar alltsdintetéthetsberoen-
de. Jag tror att andra faktorer, sdsom biotopens
skyddsforméga och fodotillgéngen &r viktigare.

Allméant kan sigas att bopredation bland faglar
som héckar bade pa 6ppen mark ochi skog oftast ar
betydligt hdgre an vad jag funnit fér skdggdopping-
en. Tyvarr finnsfastudier av arter som hackar " pd’
vatten, t.ex. rallar och doppingar, men det & mojligt
att predationen generellt &r |agre bland dessa. Defa
fall jag noterade géllde smaungar. Aldreungar (och
gamlaféglar) torde vara utsatt for relativt liten risk
frén fégel predatorer, och rovdaggdjur hindras ofta
av Gppet vatten. Smaungar menintestérrekan ocksa
tas av storafiskar. Jag drar slutsatsen att bada mina
lokaler &r av htgkvalitet fér doppingar och sannolikt
ocksa for andra vattenfaglar. Det verkar heller inte
att finnas nagon téthetsberoende bopredation hos
skaggdoppingen, vilket man funnit hos exempelvis
ander.





