ANNAL. BIOL. TIHANY ‘43’ 93—-104 ‘ HUNGARTA 1976 |

ON THE FOOD OF PIKE-PERCH FRY (STIZOSTCDION
LUCIOPERCA L.) IN LAKE BALATON IN 1970

ISTVAN TATRAT and JENO E. PONYI

Biological Research Institute
of the Hungarian Academy of Sciences Tihany, Hungary

Received: 20th March, 1976

Having applied stomach content analyses in fish food studies a reliable
picture on qualitative and quantitative feeding relations of certain fish species
can be obtained. Hence, the living conditions of the fish and their changes
may be recorded to some extent.

Research on the feeding of pike-perch fry inhabiting Lake Balaton is
very deficient, because the papers published on this topic contain few and
more or less informative data (HANkO, 1928; UNGER, 1927; cit. ToLa, 1959).
The feeding relations of pike-perch fry have been explored in Torc’s (1959)
paper more profoundly. According to his statement, the pike-perch fry in Lake
Balaton scarcely consume the benthic organisms following the plankton feedmg
stage. A great number of individuals above 35 mm of body length remain
plankton feeder and probably this stock becomes mostly extinct durlng the
winter.

The aim of this paper is to estimate changes having occurred in the food
and food-supply of pike-perch of Lake Balaton since 1958.

Material and method

Pike-perch fry for food investigations had been collected by Biro (1972)
using an otter-trawl of 5 mm mesh and a beam-trawl of 2 mm mesh respectively,
mounted on a frame of 100X 35 cm. The material studied was collected in the
environs of Balatonfiired —Tihany, Balatonalmadi— Balatonfiizfs, Balaton-
akali and Bozsai Bay in the period from 5th June to 24th July, 1970 (Fig. 1).
The fish caught were fixed instantly on the site in 4 —5 per cent formaldehyde
solution (BirO, 1972). After taxonomic determination, the length and weight
of the individuals were measured and the internal organs were prepared.
Alimentary tract contents were transferred and preserved in vials until the
analysis. The stomach contents were analyzed under stereomicroscope and their
taxonomic status, quality and number, as well as percentual composition of the
food organisms found were determined.

According to various collecting sites, the food of fry and the percentual
composition of food supply of habitats were compared. To facilitate the deter-
mination of species, the food organisms were cleaned after SHERBININ’s (1955)
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In the food spectrum of fry belonging to size-group of 21 —30 mm, the
same species were present as in the case of the previous group (Fig. 3b). The
only difference is that the pike-perch fry of greater length and mean weight
consumed more food. Diaphanosoma (19 per cent) and Eudiaptomus (32.8
per cent) served as main food supply for them. The remaining 13 per cent
comprised mainly Daphnia, Mesocyclopos, Limnomysis, Leptodora, as well as
larvae of chironomids in a sequence of decreasing frequency. Increasing number
of bigger food organisms (Lymnomysis 79 per cent) could be observed.

Diaphanosoma <)

D.cucullata

Leptodora

Mesocyclops «q@
Limnomysis <
Eudiaptomus <UI]I[[D

Others =0.

Fig. 2. Percentual composition of stomach content of pike-perch fry (Balatonfiired —
Tihany, 5th June, 1970)

For the fry of largest body dimensions (31 —40 mm) a more intensive
food consumption is characteristic, proved by numerous food organisms in
the stomach contents (7'able I). We did not find any sign of predation in these
size-groups of fry.

3. Pike-perch fry collected in the environs of Balatonakali were arranged
in three size-groups: 31 —40 mm, 41 —50 mm and 51 —60 mm (7Table I).

The primary food of pike-perch fry of 31 —40 mm body length were
Eudiaptomus (35.8 per cent) and Diaphanosoma (34.1 per cent) (Fig.4a).
Apart from these a great amount of Daphnia (26.5 per cent) was also found
in their stomachs. Mesocyclops, Leptodora and pupae of chironomids also
occurred in some per cent.

Some 0.2 per cent of the fry of 31 —40 mm were infected by nematodes
which on the basis of their frequency of occurrence is said to be insignificant.

In the stomach of a specimen a branchial arch with lamellae belonging to per-
cids was found.
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TABLE I (continued)

Sﬁmdard

Food organisms

N : Mean
Site and (iixs:tﬁleg% collection gt sljt (r)n.glfe .| weight Total Anvoe'rzgfe
(mm) @) Ttem no. of ndiv.
indiv. stomach
D. cucullata 232 77.33
Eudiaptomus 168 56
Akali 10th VII. 51— 60 3 | 1.89 | Diaphanosoma 107 35.60
Leptodora 13 4.30
Limnomysis 3 1
Chironomus sp. 2 0.66
51 , Fry 2
| Mesocyclops 711 15.40
! Diaphanosoma 365 7.30
Limnomysis 322 6.40
Budiaptomus 83 1.70
31—40 50 0.75| D. cucullata 38 0.80
Chironomus sp. 24 0.50
Nematoda 10 0.20
Leptodora 4 0.10
Oligochaeta 3 0.06
Fry 18
Diaphanosoma 6357 23
Eudiaptomus 3378 12.40
D. cucullata 2683 10
Bozsai Bay 24 th VII. 41— 50 272 | 1.25 | Limnomysis 1789 6.50
! Mesocyclops 1057 3.90
Leptodora 342 1.30
| Chironomus sp. 186 0.70
Nematoda 62 0.20
Oligochaeta 30 0.10
Fry 63
! Limnomysis 1730 15.80
| Diaphanosoma 1362 12.50
| D. cucullata 923 8.50
51—60 | 109 | 2.03 | Budiaptomus 353 3.20
Mesocyclops 155 1.42
Leptodora 92 0.80
Chironomus sp. 89 0.80
Nematoda 27 0.30
Oligochaeta 7 0.06
431 Fry 26

In the stomachs of pike-perch fry of 41 —50 mm, increased individual
number of Diaphanosoma (34.1 per cent), Daphnia (33.8 per cent) as well as
Leptodora (18.9 per cent) were found, as compared to previous size-group
(Fig. 4b). The large-sized Limnomysis benedeni have also appeared in the meal
of pike-perch fry, altough in a small number (0.6 per cent). Larvae and pupae
of Chironomus sp. also occur in the food spectrum of this size-group (0.1 percent).
Ctenoid scales and epithelial tissue as well as muscle remains of ruff were ob-
served in the stomachs of pike-perch fry in four instances. It means that about
14 per cent of the individuals in this size-group apart from invertebrates of
larger body dimensions also feeds on fish.

7
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in length of pike-perch fry (Biré, 1972). The same phenomenon was observed
in Soviet reservoirs (i.e. Kujbishev Reservoir) (SHARONOV, 1963). Similar obser-
vation was also made among invertebrates. In the case of Bosmina longirostris
it was found (WEGLENSKA, 1964) that the measurement of animals inhabiting
the littoral zone with rich food supply was larger (290 1) compared to members
of the population living in open water areas (250 u). Time factor also plays
a part in this, because three—four weeks may pass between the birth of speci-
mens. To settle this question further studies are needed.

The food of pike-perch fry driven out to open water theoretically is
partlv the curstacean-plankton, and above 25 mm body length, partly the
various species of larger-sized macrozoobenthos (LsasaeNko, 1961). In the case
of Lake Balaton these studies unanimously show that for pike-perch fry the
open water chironomids are unavailable. The food analysis of ruff (Ponxvi
et al., 1972) also proves the occurrence of Diptera in a required number. The
light deficiency at the mud surface is the probable reason why the pike-perch
fry is unable to consume this type of food. TorLG’s (1959) and our results show
that Diptera and Oligochaeta occurred in the digestion tract of 30 —50 mm
sized specimens originating from the open water areas in an insignificant
number. They probably reached the upper layers of the water when the lake
was troubled and so they became available for the fish. The ratio of chirono-
mids in the food of fry inhabiting the reed-grass zone is much higher (2.4—3.9
mg in dry weight per stomach; Bozsai Bay).

The food supply of pike-perch fry in the open water are exclusively the
species of crustacean-plankton. Comparing the qualitative and quantitative
composition of crustacean-plankton samples (Table 11) being at our disposal

TABLE 11

Average number of indiwviduals per litre of crustacean-plankton
samples collected during June and July of 1967 and 1972 (Poxvi, 1975)

Standard sections
Crustacean plankton f————

vl | i ae 5

Diaphanosoma brachywrum 7.28 ‘ 6.12 ’ 4.73
Daphnia cucullata | L22 | 137 1.46
Leptodora kindtii | 007 | 008 | 015
Eudiaptomus gracilis } 4.31 5.75 3.26
Mesocyclops leuckarti [ 4.72 | 3.32 ' 4.69
Cz/clops sp. 1.97 1.14 117

b= Total: | 19.57 | 1778 | 1546

|
|
| | |

and originating from areas near to the collecting places of fry, it is clear that
the food supply cannot be ranked as a rich one. On the basis of individuum
per litre values the Leptodora kindtii occurred in a small number. Consequently,
it did not play a significant role in the food of pike-perch fry.

Having compared the percentual composition of gut contents and crusta-
cean-plankton samples taken from three collecting sites at the open water
areas (Table 111) it was established that Diaphanosoma (body length of
@ = about 1 mm) occurring in high percentage every time was also present
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