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ABSTRACT. This study addressed the feeding of sexually mature perch (Perca fluviatilis L.) in Lake

Kortowskie in the autumn-winter period (October-March). A total of 81 perch specimens were caught,

of which 20.2% were males, 69.1% females, and 7 specimens were of unidentified sex. The composition

of the perch diet was very diversified. The food contained zooplankton, insect larvae, fish, and other

components. Zooplankton was the most significant in late autumn (54.9% frequency of occurrence),

whereas fish and insect larvae were found to dominate in winter. Differences in feeding were observed

between the sexes (there was a lack of fish in the male diet) and between specimens of different length

classes (specimens with lengths over 20 cm were obligatory predators).
**
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Late autumn is a special period in the feeding of fish in the Polish climatic zone.

Numerous reports of the feeding of European perch, Perca fluviatilis L., in different

habitats and seasons are available in the literature (e.g., Antosiak 1963, Horoszewicz

1964, Filuk and ¯mudziñski 1965, Terlecki et al. 1990, Terlecki 2000, Szypu³a 2002,

and many others). Nevertheless, publications that address the winter period are still

fragmentary (Scott and Crossman 1973, Hartman 1974, Craig 1978), and no data exists

on the feeding of the individual sexes.

The study presented here represents an attempt to describe the feeding of perch

males and females in the autumn-winter period.

Lake Kortowskie, a typical eutrophic reservoir (53o06’ N and 21o27’ S), is located in

the Olsztyn Lake District in the basin of the £yna River. The surface area of the lake is 89.7

ha and the maximal depth is 17.2 m (mean depth – 5.9 m). The experimental material was
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collected from October 2001 to March 2002 with a set of nets with different mesh bar

lengths (from 18 to 55 mm), and a fishing rod set with ice spoon. Net fishing was also car-

ried out under the ice. A total of 81 perch specimens of both sexes were caught; 20.2%

were males and 69.1% were females. It was impossible to determine the sex of seven

specimens, although their body size indicated that they should have been sexually

mature. Immediately after capture, the fish were weighed (± 0.1g) and measured (±

0.1cm). Following these measurements, the gastrointestinal tracts were collected, and the

sex of the fish was determined based on the gonads. The length classes of the fish caught

ranged from 7.1 to 29.1 cm (Lc) and the body weights ranged from 9.5 to 594 g.

The authors tried to determine the dietary components to the lowest possible taxo-

nomic units (Horoszewicz 1960, Bryliñska 2000). Due to the substantially high differ-

ences in amounts, the results obtained were only analyzed with the frequency of

occurrence method (Hyslop 1980). Statistical analysis of the population number distribu-

tion was performed with the Kruskal-Wallis ANOVA test of ranks, whereas diet compo-

sition was analyzed with boundary and partial model analysis and Cochran’s test.

The mean lengths and body weights of fish of both sexes are presented in Table 1.

TABLE 1

Body length (Lc) and weight of perch in Lake Kortowskie

Sex
Body length (cm) Body weight (g)

Mean SD Range Mean SD Range

Male 12.2 2.84 8.5 – 18.8 41.5 33.3 10.5 – 139.7

Female 14.4 4.76 7.1 – 29.1 99.1 145.94 9.5 – 654.6

Unidentified 14.5 6.24 10.5 – 28.3 98.6 168.3 20.6 – 479.3

Of the males, none had body lengths exceeding 19.0 cm. This indicates that the perch

males in Lake Kortowskie attain smaller body sizes than do females. However, the differ-

ences were not statistically significant (ANOVA test of ranks, P > 0.05). This was most likely

due to the low number of males caught. Similar observations were also reported by Le Cren

(1958), El-Zarka (1959), and Muncy (1962) for yellow perch Perca flavescens Mitchill. Of the 81

specimens caught for this study, 28% had empty alimentary tracts. The distribution factors of

males and females with empty alimentary tracts were not statistically different.

The composition of the perch diet was highly diversified (Table 2) and consisted of

zooplankton, insect larvae, and fish – roach, Rutilius rutilus L., perch, white bream,

Abramis bjoerkna (L.), gudgeon, Gobio gobio (L.), bream, Abramis brama (L.), and bleak,

Alburnus alburnus (L.). The Chironomidae larvae were the most frequent component
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(27.6%), whereas perch was the most frequently consumed fish (42.9%).

TABLE 2

Food composition of perch from Lake Kortowskie (% of frequency of occurrence)

Prey
Month

October December February March

Cladocera 7.7 - - -

Copepoda 46.2 - - -

Heteroptera 7.7 - - -

Rotatoria 15.4 - - -

Chaoborus sp. 7.7 16.0 40.0 -

Chironomidae 15.2 28.0 40.0 20.0

Zygoptera - 40.0 - -

Sialis sp. - 16.0 - -

Trichoptera - - 13.3 80.0

Other invertebrate 15.2 16.0 6.7 -

Fish 38.5 28.0 46.7 -

In October, the most frequent perch prey were copepods and fish, constituting

46.2 and 38.5% of the diet, respectively. In December, Zygoptera larvae were the most

common (40.0%), followed by Chironomidae larvae (28.0%), and fish (28.0%). In Feb-

ruary, the perch diet was dominated by fish (46.7%), Chaoborus sp. larvae (40.0%), and

Chironomidae larvae (40.0%), whereas in March it consisted of Trichoptera (80.0%)

and Chironomidae (20.0%) larvae only (Table 2). Changes in the feeding of perch in

the winter season were also observed by Skóra (1964), B¹czkowska (1965), Scott and

Crossman (1973), Hartman (1974), and Craig (1978). They observed that in the

warmer seasons, zooplankton was of considerable significance in the perch diet,

while in winter the dominant components of the diet appeared to be bottom fauna

(Hartman 1974, Craig 1978) or fish (Skóra 1964, B¹czkowska 1965).

Significant differences in diet were observed between the length classes of the

specimens caught, especially between the largest fish and the remaining classes. The

diet of the largest perch was composed exclusively of fish (Q = 10.889, P < 0.01). On

the other hand, fish were not found in the diets of the smallest male or female perch

(Table 3). This indicates that, in Lake Kortowskie, when perch reach body lengths

over 10 cm they become raptorial feeders, whereas those with body lengths over 20

cm become obligatory predators. A lack of fish in the diets of the smallest perch con-

firms the observations of other authors (Antosiak 1963, B¹czkowska 1965, Craig 1978)
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who noted that perch begin to eat fish when they reach body lengths over 10 cm.

TABLE 3

Diet composition of perch in relation to body length (Lc) and sex in Lake Kortowskie
(% of frequency of occurrence)

Male
smaller

than
10 cm

Female
smaller

than
10 cm

Male
10-15 cm

Female
10-15 cm

Unidenti-
fied

10-15 cm

Female
15-20 cm

Male
15-20 cm

Female
larger
then
20 cm

Unident
ified

larger
than
20 cm

Cladocera - - - - - 16.7 - - -

Copepoda - 57.1 4.6 - - 16.7 33.3 - -

Heteroptera - - - 20.0 - - - - -

Rotatoria - 28.6 - - - - - - -

Chaoborus sp 16,7 28.6 27.7 20.0 - 16.7 - - -

Chironomidae 50.0 - 50.0 - 33.3 - 33.3 - -

Zygoptera 66.7 42.9 4.6 20.0 33.3 - - - -

Sialis sp. 16.7 14.3 4.6 20.0 - - - - -

Trichoptera - - 18.2 20.0 - - 33.3 - -

Other invertebrates - - - 13.6 - - - - -

Fish - - 27.3 - - 83.3 - 100 100

The dietary composition of the two sexes differed in length classes, and the �
2 val-

ues obtained were consistently higher than the boundary values (the analysis of

boundary and partial models) (Table 3). A lack of fish in the diet of males indicates

that their energy needs are low in comparison to those of the females. This probably

stems from the smaller amount of energy males expend on the production of gametes.

REFERENCE

Antosiak B. 1963 – The share of fish in the diets of older year classes of perch Perca fluviatilis in some lakes
near Wêgorzowo – Rocz. Nauk Rol. 77B(82): 273-294 (in Polish).

B¹czkowska E. 1965 – The food and feeding of perch (Perca fluviatilis L.) in lakes Legiñskie and Pasterzewo
– Zesz. Nauk. WSR Olsztyn 20: 233-243 (in Polish).

Bryliñska M. (ed). 2000 – Polish Freshwater Fish – PWN Warszawa: 522 pp. (in Polish).
Craig J.F. 1978 – A study of the food and feeding of perch in Windermere – Fresh. Biology 8: 59-68.
El–Zarka S.D. 1959 – Fluctuation in the population of yellow perch Perca flavescens (Mitchill) in Sagina Buy,

Lake Huron – Fish. Bull. USFWS 59: 365-413.
Filuk J., ¯mudziñski L. 1965 – Feeding of the ichthyofauna of the Vistula Lagoon – Prace MIR 14A: 121-147

(in Polish).
Hartman J. 1974 – Der Barsch (Perca fluviatilis) in eutrophierten Bodensee – (MS.) Lagenargen, Staatl. Inst. f.

Seenforschung 27.
Horoszewicz L. 1960 – The value of the pharyngeal teeth (ossa pharyngea inferiora) as a species criterion for

identifying cyprinid fishes – Rocz. Nauk Rol. 75B: 293-387 (in Polish).

200 B. WZI¥TEK et al.



Horoszewicz L. 1964 – The prey of predatory fishes in the Vistula River – Rocz. Nauk Rol. 84B: 293-314 (in
Polish).

Hyslop E.J. 1980 – Stomach content analysis: a review of methods and their application – J. Fish Biol. 17:
411-429.

Le Cren E.D. 1958 – Observations on the growth of perch (Perca fluviatilis L.) over twenty-two years with
special reference to the effects of temperature and changes in population density – J. Anim. Ecol.
27: 187-334.

Muncy R.J. 1962 – Life history of yellow perch, Perca flavescens, in estuarine waters of Severn River, a tribu-
tary of Chesapeake Bay, Maryland – Chesapeake Sci. 3: 14-59.

Scott W.B., Crossman E.J. 1973 – Freshwater fishes of Canada – Bull. Fish. Res. Bd Can. 184: 1-966.
Skóra S. 1964 – Growth and feeding of perch (Perca fluviatilis L.) in the Koz³owa Góra Dam Reservoir – Acta

Hydrobiol. 1: 271-300 (in Polish).
Szypu³a J. 2002 – The food and feeding of selected predacious fish species In Lake Miedwie over 1997 – 2000

– Acta Scient. Pol.-Piscaria 1: 77-90
Terlecki J., 2000 – Perch. In: Polish Freshwater Fish. M. Bryliñska (ed.), PWN Warszawa: 455-460 (in Polish).
Terlecki J., Tadajewska M., Szczygliñska A. 1990 – The feeding of commercially important fishes in the

Zegrzyñski Reservoir and their intra- and inter-species dependencies – In: The Functioning of
Aquatic Ecosystems: Protection and Restoration. Part 1. The Ecology of Dam Reservoirs and
Rivers, Z. Kajak (ed.), Wydawnictwo SGGW-AR Warszawa: 126-163 (in Polish).

Thorpe J. (ed.) 1977 – Synopsis of biological data on the perch Perca fluviatilis L. and Perca flavescens Mitchill
– FAO Fisheries Synopsis No. 113. Rome: 138.

STRESZCZENIE

OD¯YWIANIE SIÊ DOJRZA£EGO P£CIOWO OKONIA (PERCA FLUVIATILIS L.) W

JEZIORZE KORTOWSKIM W OKRESIE JESIENNO-ZIMOWYM

Przeprowadzono badania dotycz¹ce od¿ywiania siê dojrza³ego p³ciowo okonia (Perca fluviatilis L.) w
okresie jesienno-zimowym (paŸdziernik – marzec) w Jeziorze Kortowskim. Ogó³em od³owiono 81 sztuk ryb,
z czego samce stanowi³y 20,2%, a samice 69,1%; u siedmiu osobników p³ci nie uda³o siê ustaliæ (tab. 1).

Sk³ad pokarmu okonia by³ bardzo zró¿nicowany. Wystêpowa³ w nim: zooplankton, larwy owadów i
ryby. Najwiêkszy udzia³ zooplanktonu zanotowano póŸn¹ jesieni¹ (54,9% czêstoœci wystêpowania), nato-
miast ryby i larwy owadów dominowa³y zim¹ (tab. 2). Stwierdzono wystêpowanie ró¿nic w od¿ywianiu
siê zarówno w odniesieniu do p³ci (brak ryb w diecie samców), jak te¿ klas d³ugoœci (osobniki powy¿ej 20
cm by³y obligatoryjnymi drapie¿nikami) (tab. 3).
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