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ABSTRACT

The number of occurring waterfowl broods on fishponds in the Trebon region (South 

Bohemia, Czech Republic) occurring was recorded in 1992-94 Among 1165 broods of 13 species, 

Gadwall was the most common. Preference of fishponds with higher water transparency was found 

in diving ducks which were negatively associated with the age of dominant fish cohort. On the 

contrary, a positive dependence on age of stocked fish was recorded in Great Crested Grebe broods. 

The occurrence of Mallard broods was dependent on water surface area and Coot broods prefer 

relatively isolated fishponds with well developed littoral vegetation.

INTRODUCTION

The breeding numbers of the most abundant duck species and some other waterfowl, which 

showed increasing trend for several decades, began to decline abruptly m many fishpond regions in 

the Czech Republic in the early 1980s (see e g. Musil and Fuchs, 1994, Musil and Sálek, 1994). An 

increase in fish stock size during the 1970s and early 1980s (Pokomy et. cil, 1992) was also 

considered as a possible hypothesis explaining this phenomenon (Pykal and Janda, 1994).

The negative effect of high fish stocks on waterfowl abundance as well as on their 

reproduction output was described by Giles (1991, 1994) and Phillips and Wright (1993). The 

abundance and survival of ducklings seems to be more affected by trophic status of a water body.
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rather than that of adult ducks, esp. due to specific food requirements and lower moving ability of 

the former (Cramp, 1980, Owen and Black, 1990). Intensively managed fishponds provide a 

suitable model for investigation of fish-waterfowl relationships as well as for general investigations 

of waterfowl-habitat relationships, which could be used for finding key factors affecting water bird 

abundance. Therefore we started investigation of habitat selection by waterfowl brood on various 

types of fishponds in the Trebon region differing in numerous parametres, including management 

practices.

STUDY AREA

Fishponds currently existing in the Trebon region as well as in other parts of Bohemia and 

Moravia have been created in suitable places since the Middle Ages.

Table t . Summary characteristics of fishponds under study

fishpond characteristic range average ± st.dev.
water surface area (ha) 0.33 - 149.00 17.72 ± 24.31
littoral stands area (ha) 0.11 - 31.28 3.40 + 4.14
littoral stands proportion (%) 1) 1 91 - 63.60 20.22 + 12 96
length of shoreline (km) 0.23 - 7.57 17.36 ± 13.11
shoreline development ratio 2) 1.02 - 1.98 1.30 ± 0.24
mean water depth (m) 0.20 - 2.50 0.72 ± 0.29
proportion open landscape (%) 0.00 - 95.00 15.11 ± 23.03
pond isolation index (m) 3) 42.00 - 750.00 247.55 ± 189.13
water transparency (m) 0.04 - 1.50 0.40 + 0.30
small zooplankton length <0.5 mm (%) 0.00 - 100.00 59.25 ± 27.61
middle zooplankton: length 0.5 - 2.0 mm (%) 1.00 - 93.00 31.28 ± 20.92
large zooplankton: length > 2.0 mm (%) 0.00 - 95.00 9.64 ± 16.60
mean zooplankton length (mm) 0.25 - 2.81 0.64 ± 0.40
age of dominant fish cohort (year) 0 3 1.45 ± 0.94
fish stock abundance (1000) 0.10 - 5787.23 268.29 ± 718.96
mean fish body weight (kg) 0.01 - 1.75 0.38 ± 0.42
fish stock density (kg/ha) 0.91 - 23607.00 1908.1) ± 3106.71

') littoral stands proportion ... ratio littoral stands area to total area of fishponds
2) Shoreline development ratio ... ratio of the length of the shoreline to the length of the circumference 

of a circle with water surface equal to that of the lake
3) Pond isolation index ...mean distance from the four nearest neighbouring fishponds
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Waterfowl broods on fishponds

Recently, investigated fishponds represent shallow eutrophic or hypertrophic water bodies 

with well developed littoral vegetation (see Table 1 for summary characteristics). Fishponds are 

surrounded by the mosaic of woods, fields, meadows and villages (Husák and Hejny, 1978, 

Pokomy et. al., 1994).

METHODS

In total, 314 checks of 64 studied fishponds were earned out in the Tfebon region in 1992 

(4 checks of 10 ponds), 1993 (2 checks of 41 ponds) and 1994 (3 checks of 64 ponds) Broods 

were counted in early morning and late evening. Water transparency (Secchi depth) was measured 

at each count.

Data were analyzed using Canonical Correspondence Analysis (CCA, program Canoco 3.1, 

Ter Braak, 1988). The set of vanables that explained the species data as sufficiently as the full set 

was chosen using forward variable selection.

RESULTS

In total, 1165 broods of 13 species were recorded in the study area. Only 1127 broods of 8 

most common waterfowl species (i e Little Grebe Tachybaptus mficoHis, Great Crested Grebe 

Podiceps cristatus. Mallard Anas platyrhynchos, Gadwall Anas strepera, Pochard Aythya j'erma,
J

Tufted Duck Aylhya fit ligula. Goldeneye Bucephala dongnia. Coot Fulica atra) were included in 

further analysis The highest number of occurring broods as well as the highest brood size were 

found in Gadwall (Table 2).

Seven variables (water surface area, littorai stands proportion, proportion open landscape in 

the fishpond surroundings, pond isolation index, water transparency, age of the dominant fish 

cohort, fish stock abundance) were found as the set of vanables that best explain the species data 

The first ordination axis (lambdai=0.121) was positively correlated with fish stock abundance 

(r=0.357) and water transparency (r=0.31) and negatively with dominant fish cohort stocked in 

fishpond (r=-0 304). The second ordination axis (lambda2=0.077) was positively correlated with the 

proportion of open landscape in the pond surroundings (r=0.35) and negatively with water surface
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area (i=-0 284) The first axis accounted for 42 4% of variance in data set was highly significant 

(Monte Carlo test, P < 0.01). Cumulative percentage variance accounted for by the first two axes of 

species-environmental biplot was 69.5 %.

Table 2. Number of broods and mean brood size of investigated species

Species Total number 
of broods

broods per pond 
mean ± st.dev. (n)

brood size 
mean ± st.dev. (n)

Tachyhaplu.s ruficollis 13 0.03 ± 0 . 1 9 (8) 2.50 ± 1.35
Podiceps cristatus 79 0.25 ± 0.96 (30) 1.95 ± 1.32
Anas platyrhynchos .109 0.32 ± 0.85 (62) 6.67 ± 4.13
Anas strepera 242 0.70 ± 2.07 (81) 7.30 ± 3.26
Aylhya ferina 202 0.62 ± 2.89 (61) 4.92 ± 2.50
Aylhya fuligula 150 0 45 ± 1.68 (56) 5.51 ± 3.20
Bucephala clangula 32 0.09 + 0.51 (15) 4.31 + 2.60
Fulica atra 300 0.82 ± 2.20 (86) 3.26 ± 1.71

Figure 1: Ordination diagram (CCA) referring to the analysis species-environmental relationships 
Species codes: APLAT - Anas platyrhynchos, ÁSTRE - Anas strepera, AYFER - 
Aylhya ferina, AYFUL - Ay/hya ftiligula, BUCLA - Bucephala clangula, FULAT - 
Fulica atra, PCRIS - Padiceps cristatus, TRUFI - Tachyhaplu.s ruficollis.
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Waterjow! broods on fishponds

The number of diving duck broods (Goldeneye, Tufted Duck and Pochard) broods was 

associated with water transparency. On the other hand, dabbling duck broods do not prefer 

fishponds with higher water transparency and seem to be more dependent on topical characteristics 

of fishponds (water surface area - esp. Mallard). Coot broods prefer relatively isolated fishponds 

with well developed littoral vegetation. Broods of Great Crested Grebe, the only piscevorous 

species under study, was positively associated with the age of dominant fish cohort. The occurrence 

of broods of remaining two species (Gadwall and Little Grebe) was not remarkable dependent on 

any of the investigated environmental variables (see Figure 11).

DISCUSSION

The strong positive correlation between the occurrence of diving duck (Goldeneye, Tufted 

Duck and Pochard) broods and water transparency and fish stock abundance is a consequence of 

specific trophic conditions of intensively managed fishponds in the Trebon region Water 

transparency can be used as an indicator of the trophic level of water body as well as a physical 

parameter describing the food availability. Food availability (Gardarsson and Einarsson, 1994) and 

fish stock (Giles 1991, 1994) appear to be important factors affecting the occurrence and survival of 

young diving ducks. In Southbohemian fishponds (i.e. hypertrophic water bodies), the competition 

between fish and waterfowl was recorded only in adult ducks during postbreeding period (Pykal and 

fanda, 1994, Pykal, this issue).

The results presented in this paper show that the relationship between trophic condition and 

ducklings occurrence is closer in diving ducks (Goldeneye, Tufted Duck and Pochard) than in 

dabbling ducks (Gadwall, Mallard) These differences in habitat selection of two duck groups could 

be causes of different trends in breeding population numbers in Trebon region. Numbers of diving 

ducks have been decreasing since the end of the 1970s (e g Musil and Fuchs, 1994), whereas the 

numbers of both dabbling ducks seem to be stable or increasing after 1985 Nevertheless, the 

negative effect of adult fish density on occurrence of broods also reported by in Mallard from gravel 

pit lakes in England (Phillips and Wright 1993). Occurrence of broods of Great Crested Grebe 

(Podiceps cristatus) depends mostly on prey (i.e. fish) availability as well as on water body surface 

area. These relationships correspond also with studies from another part of the breeding range
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(Ulenaers el. al., 1992) and with the study on habitat selection of other piscevorous species on 

fishponds in investigated area (Musil et. at., 1995).
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