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The food of pike-perch has been extensively investigated (LUukAcs, 1932 a,
1932b, ENxTz and Lukacsovics, 1957), the hoard of data, however, dwells
upon only peculiar characteristics. The detailed study of this subject was first
undertaken in 1950. On the basis of investigation extending over the period of
three years using a great quantity of material WoyNArRovIicH (1959) elucidated
with accuracy the qualitative and quantitative conditions of the nutrition
of 300—500 g (fourth grade) pike-perch. The slow and uneven growth rate of
the pike-perch became known through the meticulous study carried out by
ToLe (1961). He pointed out that there was a qualitative deterioration of
lacustrial stand, drew attention to the disadvantageous conditions of life,
furthermore, made mention of the grave conditions caused by scarcity of food
and their possible origin.

Before launching our investigations we assumed, partly because of the
causes resulting in the destruction of fish in 1965, partly because of the fish
fauna complementation (introduction of eel) and of course of the continual
eutrofication and the effects of several other factors (anthropogenic effect —
SEBESTYEN, 1967) including the accumulation of pesticide (BAroN et al. 1967)
in the food-chain, that the nutritional conditions might have changed as it was
described by WovyNArovIicH (1959) some ten years ago.

Accordingly, our work has been informative in nature in order to obtain
information on the assumed trend and degree of change having taken place
in the nutrition of the fourth grade pike-perch in Lake Balaton.

Material and methods

The material for our investigations has been collected by a special
stomach-pump (WoyNArRovICcH, 1958) in 1965 and 1967 (415 and 175 stomach
content, respectively), and again in 1968 (920 stomach content). The stomach
contents were preserved each in a separate nylon bag containing 4%, formalin
and the samples were sealed until working up.

Simultaneously with stomach pumping we have taken the weight of each
pike-perch in grams, before and after the evacuation of the stomach. The
average weight of the fish under investigation was found to be 390 g. We have
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identified the fish remains where it was possible, have taken the length of them
(longitudo corporis) or when it was not possible simply estimated it together
with the appropriate body weight in grams. In cases when identification was
impeded by far advanced digestion we entered notes like ‘“unidentifiable fish
remains’ (Cyprinida or Percida backbone, ete.).

Knowing the length and weight of fish remains derived from pike-
perch stomachs we could draw conclusions on the growth rate and the length
distribution of nutritive fish. For the correct body length and weight estima-
tion of fish remains we had as basis a large number of control measurements
taken on live fish; for our purposes naturally average values have been used

Results
1. The quality of food in 1965, 1967 and 1968

In 1965 ths specific distribution of the 332 fish remains the following
order of frequency occurred: Lucioperca lucioperca > Acerina cernua >> Albur-
nus alburnus. 67.89%, of the fish serving for food were Percids 21.1%, Cyprinids
and the unidentifiable remains with other families of fishes together amounted
to 11.19,. The proportion of feeding pike-perch and those with empty sto-
machs was 41,2 : 58.8%, (T'able 1, Fig 1).

Table 1

The monthly and specific distribution of fish remains
found in the stomachs of the examined pike-perch in 1965

Period Aug. Sept, Oct. Total
No. of examined specimens 208 99 108 415
Having taken food 86 35 | 50 171
Empty 122 64 58 244
Lucioperca lucioperca 70 33 27 130
Acerina cernua 63 1 29 93
Alburnus alburnus 27 3 15 45
Abramis brama 7 3 3 13
Pelecus cultratus 2 1 5 11
Lucioperca volgensis — 2 — 2
Scardinius erythrophthalmus 1 — — 1
Others : 12 i/ 18 37
Total fish remains 185 50 97 332
Dreissena polymorpha 1 — — 1

In 1967, 325 fish remains were found in the stomachs of pike-perch. 1t
was interesting to note that compared to the previous year the order of fre-
quency displayed a reversed pattern Alburnus alburnus > Acerina cernua > Luci-
operca, lucioperca, furthermore, a great fluctuation could be evidenced con-
cerning the number of consumed species. The percentual proportion of the
main groups was as follows: Cyprinids 56,3%,, Percids 39.7%,, while the rest
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Figr. 1. The food habits of the fourth grade pike-perch 300—500 g in monthly and three

monthly contraction. The percentual distribution of fish species serving for food in the

years of 1965 and 1967. N = number of examined pike-perch stomachs, F = number

of stomachs containing food (feeding pike-perch), E = number of empty stomachs
(pike-perch with an empty stomach)

was taken un in the remaining 4%. The proportion of feeding pike-perch
and those with empty stomachs was 55.4 :44.6% (Table 2. Fig. 1).

In 1968, out of the 300—500 g pike-perch in all 18 species of fishes were
identified after the examination of stomach contents. On rare occasions we
encountered a stray specimen of frog skeleton (Rana sp.), a newt (Triturus
v. vulgaris) and a leech (Hirudinea sp.). Seldom we came across in the food
remains of Dreissena polymorpha and Lithoglyphus naticoides, however, we
were able to identify quite frequently the fragments of varecs (mainly of
Potamogeton spp.). In the stomach contents of 744 feeding pike-perch we deter-
mined 1290 fish remains, besides these 226 unidentifiable remains were found.
The three most important fishes serving as food occurred in the same order
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The monthly and specific distribution of fish remains

Table 2

found in the stomachs of the examined pike-perch in 1967

Period July Sept Oct. Total
No. of examined specimens 72 59 44 175
Having taken food 27 29 41 97
Empty 45 30 3 78
Alburnus alburnus 19 3b 113 167
Acerina cernua 3 — 88 91
Lucioperca lucioperca 2 ] 29 38
Abramis brama 5 — 8 13
Pelecus cultratus — — 3 3
Others 4 1| 8 13
Total fish remains 33 43 249 325

Table 3

The monthly and specific distribution of fish remains

found in the stomachs of the examined pike-perch in 1968

Period ‘ March ' Apr. l May. ‘ June I July i Aug. l Total
No. of examined specimens 206 112 135 65 257 145 920
Having taken food 140 88 121 46 232 by 744
Empty 66 24 14 19 25 28 176
Alburnus alburnus 89 38 70 33 248 120 598
Acerina cernua 65 81 11 11 71 41 280
Lucioperca lucioperca 13 i — 11 160 12 197
Abramis brama 14 8 24 5 21 /f 79
- Rutilus rutilus 5 + 28 6 3 2 48
Blicca bjoerkna 4 7 9 2 1 5 28
Pelecus cultratus 16 2 4 1 il 2 26
Lucioperca volgensis 5 — — — 3 4 12
Scardinius erythrophthalmus = — =25 1 2 1 4
Rhodeus sericeus amarus 1 2 — 1 — — 4
Perca fluviatilis 2 — — 1 — 1 4
Leucaspius delineatus il o — | — — 1 2
Cobitis taenia 1 = Sl = 1 2
Gobio fluviatilis — 1 — — — 1 2
Cyprinus carpio — 1 - - - — 1f
Tinca tinca 1 L= — — — —_ 1
Hsox lucius — — - 4! — — it
Anguilla anguilla — 1 — — — — 1
Unidentifiable 57 19 41 18 70 21 226
Identified 217 146 146 73 510 198 1290
Total fish remains 274 165 187 91 580 219 1516
Triturus v. vulgaris 1 — — — — — 1
Rana sp. 1 - - — — — I
Hirudinea sp. — — — — — 1 1
Dreissena polymorpha — 4 1 — — 1 6
Lithoglyphus naticoides —_— 1 1 — 1 1 4
Water-weed fragments i 2 — — 2 10 15
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Fig. 2. The food habits of the fourth grade pike-perch 300—500 g in monthly, bi-
monthly and six monthly contraction. The percentual distribution of fish
species serving for food in the year 1968. (N, F, E cf. Fig. 1)

of frequency as in 1967. The one heading the list in April was ruffe (Acerina
cernua), while in the other months bleak (Alburnus alburnus) was the domi-
nant species. Differences could also be observed in the consumption of occasio-
nal species for feeding. Among them the most significant is, from frequency
point of view, the fry of its own species and bream (Abramis brama) together
with roach (Rutilus rutilus). A large proportion of the food in July was pike-
perch fry and the fry of bream with its one year old specimens, while in May
roach was the most dominant occasional prey-fish. The food comprised 61.46%
of Cyprinids, 38.2% of Percids and the remaining 0.36% was taken up by
several fish families (Cobitidae, Esocidae, Anguillidae). The proportion of
feeding pike-perch and those with empty stomachs was 80.9 : 19.1% (Table
3, Fig. 2).
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Fig. 3. The percentual distribution in size of the most frequently occurring 5 fish found
in the stomachs (broken line), and the weight values corresponding to body
sizes (full line) given in grams (1968)

The pike-perch of this order of magnitude mainly consumed specimens
of 5—6 cm in length, the somewhat larger ones 7—210 cm came second and these

two groups were in fact the basis for their food. They did not consume longer
specimens than 12 cm (Fig. 3).

2. Quantitative conditions in 1968

The quantitative evaluation of stomach contents was partly based on the
number of fish found in the stomach and partly on the measured or estimated
weight. According to the number of fish found in the stomachs the percentual
distribution data of feeding pike-perch unanimously show that the most fre-
guent type of feeding was to consume only one fish (45.6% in the average of 6
months), less consumed 2 or 3 fish. More than this, 4, 5, 6. . ., etc. specimens
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TTgr. 4. The percentual distribution of feeding pike-perch according to the number
of fish remains found in the stomachs in 1968. The percentual distribution
of pike-perch consuming 1, 2, etc. specimens of fish for food, found in the sto-

machs, is plotted on the ordinate
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were only consumed by a small number of pike-perch. At one single occasion
we have encountered 19 fish remains in a stomach of a pike-perch in March,
this number, however, proved to be the maximum, so far (Fig. 4).
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Fig. 5. The percentual distribution of feeding pike-perch in the different stomach-
content weight groups (1968). The food coefficient values mean the weight
of the food in the average weight percentage of the 390 g pike-perch

The food coefficient values in the case of the fourth grade pike-perch
from Lake Balaton are extremely low and they change from one month to the
other. Out of the 744 feeding pike-perch this value, calculated in the average
of six months at 469, is 0.1—1.3; at 30.99;, it is 1.5—2.6; at 18.39; it is 2.8 —
5.1. A higher food coefficient has been observed only in a small number of
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pike-perch (Fig. 5 ). The nutritional mean falling to one pike-perch in the spring
and summer periods is 6.2 g, while for the same period this number is 7.9 g
when a feeding animal is concerned (Fig. 6).

6.2 g

79 g

Fig. 6. Upper line: nutritional mean in grams falling on 1 pike-perch (both feeding
specimens and those without food).
Lower line: nutritional mean in grams falling on 1 feeding pike-perch

3. The catch of pike-perch in Lake Balaton
in the past 8 years (1960—67)

From fishery point of view the pike-perch of Lake Balaton is grouped
according to the following: fourth grade: 300—500 g; third grade: 500—1000
g; second grade: 1000—1500 g; first grade: above 1500 g. One decade ago the
average distribution according to the individual number of the catch was as
follows: 75%, from the fourth grade, 209, from the third, 2%, from the second
and 3%, from the first grade (WovyNARrROVICH, 1959).

The quantity of annual pike-perch catch between 1960 and 1967 dis-
played the following variations:

Grade
Total (q)
IV l 111 ik I
1960 962 | 415 73 134 1584
1961 1093 420 73 180 1766
1962 780 362 68 175 1385
1963 990 496 | 97 133 1716
1964 979 S HINSEAOh l 108 154 1659
1965% 396 | 129 33 43 601
1966 283 ' 245 57 65 650
1967 | 367 | - 238 103 108 816
\ 5843 | 2730 612 992 10 177
| 1

* Note: On the spring of the year marked with an asterisk as the result of pesticide
materials poluting the lake, according to the estimation of Rimaxéozy, about fifty
waggons (5000 q) of fish perished, of which about 40%, was pike-perch (Barox et al. 1967)
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Since 1965 the catch of pike-perch has decreased by more than fifty
per cent, and the proportion of catch in the different weight groups has also
greatly changed. After 1965, the restriction imposed on the fishing of lower
weight categories brought about an increase in the individual number of pike-
perch in the groups of the second and first grades taking the total of the catch.

Discussion

A gradual change may be observed in the qualitative composition of
pike-perch stomachs examined in 1965, 1967 and 1968. In 1965 the autumn
food mainly consisted of Lucioperca lucioperca and Acerina cernua, while in
1967 firstly bleak (Alburnus alburnus), secondly ruffe (Acerina cernua) were
dominant for food supply. In the first year the number of specimens with
empty stomachs was greater than that of the feeding animals (T'able 1, Fig. 1).
It is clearly shown in the data of 1968 that the primary food of the fourth
grade pike-perch was bleak (Alburnus alburnus) and the second in line was
ruffe (Acerina cernua). Their proportion in the food was nearly 2 : 1 (7Table
3, Fig. 2).

WovyNArovicH (1959) reports ruffe as the main source of food for pike-
perch. In the past few years the Acerina population has numerically decreased
in Lake Balaton, which fact does not only come from the noted frequency
of ruffe in stomach contents but also from the low number of individual spe-
cimens in our catch. The population of ruffe, likewise to other quality fish,
was drastically decreased by the fish destruction of 1965 (TOLa, personal
communication). The constant cause of progressive extinction of stock should
be sought for in the gradual change takint place in environmental conditions
for years back (ToLa, 1961; SEBESTYEN, 1967).

Bleak is more important than ruffe as the food of pike-perch, especially
for its ideal shape, digestibility and nutritive value: about the double of ruffe’s.
The habitats of pike-perch and bleak are rather close to one another, from
vertical point of view they are readily separable (Woy~NArovicH, 1959; ToLa,
1961). There is about a 2—3 m thick layer of feculent water between bleak
inhabiting a water layer near the surface, and pike-perch, rather inhabiting
the bottom part of the water (WoyNArovicH, 1959). The rather low water-
level in 1968 might have abolished these border-lines, for it was readily con-
ceivable from the stomach contents that pike-perch consumed from almost
every age-group of bleak living in the lake. The most frequent of them were
specimens with 5—6 e¢m long body, living close to the water surface (#ig. 3).
In mixed shoals, too, the adult specimens rather frequented places nearer to
the habitat of pike-perch, consequently, the preponderance of bleak of 5—6
cm in length in the food of pike-perch just proves an active vertical movement
in search for nourishment of the consuming animal. According to the data
published by ForTuNaTOVA (1949) the majority of pike-perch of the Caspian
Sea and in the delta of Volga feed on fish of 10 ¢m long. It is clearly seen from
the above that pike-perch consume for them easily available and the most
appropriate sized fish.

Because of the seasonal presence or absence of the other observed species
they may only be regarded as incidental nourishment. Further species can be



145

added to the food-list of the fourth grade pike-perch: Scardinius erythrophthal-
mus, Leucaspius delineatus, Tinca tinca and the eel (Anguilla anguilla).
Besides these, it was the first occasion that we noted the consumption of newt
(Triturus v. vulgaris) and frog (Rana sp.). In August only in one case did we
note the remains of a leech (Hirudinea sp.) in a stomach content. FORTUNA-
TOVA (1949) also reported frog consumption of 1.7%, in the delta of Volga, and
StrovATSKY (1953) took the same observation at Veselov reservoir with a
percentage of 1.1.

According to the literature discussing the most varied water types the
nutritional basis of pike-perch comprises fish coming in masses available both
regionally and seasonally. The food of pike-perch in seas and in rivers varies
with respect to available, thus, during migration from seas to the mouth of
the rivers in order to multiply, from regional point of view, their composition
can be rather divergent. CHUGUNOVA (1931) reported that the main food of
pike-perch inhabiting the Sea of Azov was Harengula delicatula, the second
place was occupied by the species of Benthophilus and Gobiidae, and Percarina
maetoica. In the Ribinsk reservoir and at the delta of Vistula pike-perch mainly
consume Osmerus eperlanus, when thisisabsent other littoral species are taken as
food (Rutilus, Abramis, Blicca, etc.) Romanova, 1956; FiLuk, 1962; FILUK
and ZmupziNskr, 1965). The pike-perch inhabiting the Veselov reservoir
mainly feed on Rutilus, Abramis and Knipowitschia longicaudata (STROVATSKY,
1953), while in Lake Gopto and in Vistula in Poland the greater part usually is
Cyprinids (BupzyXska et al. 1956; HoroszEwicz, 1964).

We may conclude in connection with the variety of food that in the food
composition of pike-perch living in Lake Balaton considerable gaps occur
regionally, that is, at the catching places of pike-perch the bed-profile signif-
icantly influences the individual character of the habitat (open water, reed-
grass range) accordingly, pike-perch obtain variable food both of quality and
quantity. Starting from the northeastern basin passing down towards Balaton-
szemes, and the environs of Fonydd in the southwest, the examination of
stomach contents prove a somewhat better nutritional condition, although,
it still fall far from sufficient.

The importance of nutrition of the different fish consumed by pike-
perch changes seasonally, thus, the nourishment within the identical water
region may be of different constitution (ForTUNATOVA, 1949; SIROVATSKY,
1953; Romanova, 1956). This statement is likewise applicable to the whole
area of Lake Balaton (LLukAcs, 1932a, b; WoYNAROVICH, 1959).

Our data also emphasize the seasonal role of species found in the food
(Tables 1—3, Figs. 1—2). Bleak is a very important species for nourishment
both in spring and in the summer, but in April ruffe too comes into promi-
nence. The generally narrow nutritional conditions are somewhat eased by the
appearance of great shoals of pike-perch fry and of other species’ in July.
The nutritional importance of roach (Rutilus rutilus) has increased compared
to previous years. It was rather striking, that species usually inhabiting bot-
tom layer were scare in stomach contents (Cobitis, Gobio). The fact, that in
what frequency a species may occur as food, is not only the function of feeding
intensity of pike-perch but it also depends on the success of spawning of the
species in question, of its accessibility and last but not least on the population
density of the species. This problem would be well complemented by a close
investigation dealing with the nutrition of the introduced eel population.

10 Tihanyi Evkonyv
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Consequently, our investigations call for a study of nutritional and popu-
lational problems based on a more extensive research work.

The intake of food of fish is a function of environmental and physiologi-
cal factors (condition, etc.), thus, the number of consumed fish is regulated
by the appetite of the predatory fish, the individual density of fish serving
as food and by its accessibility (Wovy~NArovicH, 1959). It is very unlikely to
assume that those specimens which consume only one fish each suffice their
food requirement, of course, it is even wilder to conjecture that they starve on
their own accord. The speed of digestion — considering poikilotherm animals
— is greatly dependent on the temperature of the environment: in the case of
pike-perch in Lake Balaton this speed in the summer period is some 8 —9
times faster than in winter (MOLNAR et al. 1967). The time elapse between two
intakes of food can be estimated from the period of time necessary for diges-
tion under the appropriate temperature conditions, consequently, the total
amount of food consumed can be calculated duly considering seasonal change
for a whole year (Porova, 1967; WiNDELL, 1967). If for a 1009, stomach full-
ness of pike-perch we take 109, body weight (WoyNArROVICH, 1959) then in
the spring and summer periods of 1968 the nutritional basis for the examined
specimens of pike-perch was very low, in actual fact, it was a mere 2%, taking
body weight.

However, the weight of the actual intake of food in the majority of pike-
perch was much below this given value (Fig. 5).

Examining pike-perch Woy~Arovica (1959) found food in the stomach
in 62.59, of the animals, while the 37.5%, of them were without food. He as-
sumes that a thinner pike-perch stock may taken in more food at similar density
of nutritive fish but a thin pike-perch population may only gather its food at a
scanty stock of nutritive fish with a worse efficacity. According to the data
collected during the investigations, it might be assumed that owing to the
decrease of stock, the percentual proportion of feeding individuals increased
since 1965. On the other hand, the nutritional mean falling to one feeding pike-
perch has decreased by 1.2 g compared to the amount consumed ten years
ago (Fig. 6). This clearly shows, that although an increase could be observed
in the number of feeding individuals the amount of food consumed however,
was less in the case of the fourth grade pike-perch in Lake Balaton, indicating
an undernourishment.

In connection with the overall low values of the food coefficient for the
sake of comparison it is well to mention, that the prey- predatory fish weight
proportion of 2—5 years old pike-perch in Gopto Lake, Poland, was 2.4—4.89,
BupzyNska et al. 1956), while this proportion in the delta of Volga was 5.1
(Porova, 1967). In other data this value fluctuates between 5—9; the really
high food coefficient is around 20 (FORTUNATOVA, 1949).

Under fish breeding conditions or water regions with good supply of food
1 kg increase of weight may only be reached by 5—10 or 15 kg nutritional fish
(RiBrAnszry and WovNARoOvVICH, 1962; CHUGUNOVA, 1931). In Lake Balaton,
if we consider the nutritional mean (6.2 g) as basis falling to one pike-perch,
which is equivalent with about the weight of two 6 cm long bleak then far to
many bleak should be consumed of the size and weight just mentioned. Pike-
perch of the fourth grade in Lake Balaton at the scanty stock of nutritive fish
obtain the quantity necessary for growth at a disproportionately longer period
of time — compared to artificial fisheries — which circumstance explains the
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slow and uneven growth: they are 1—6 dkg when one year old, 5—15 dkg at a
2 years, 8 —50 dkg at 3 years, 15—60 dkg at 4 years, and they only reach one
kg at 5 years of age (RiBrAxszry and WoYNAROVICH, 1962).

The established number of fish calculated on the basis of stomach con-
tent investigations gives a fair approximation of the insufficiency of available
food. Our data also lead us to the conclusion that the scarcity of food in the
past few years, even though the number of pike-perch decreased, is still an
existing problem nowadays.

Summary

Fish remains found in the stomachs show the following order of frequency
considering only the most important species: Lucioperca lucioperca ~> Acerina
cernua > Alburnus alburnus, this sequence was displayed in 1965, however,
in the years 1967 and 1968 the above order was reversed. Significant seasonal
and regional fluctuations have been observed in the consumption of occasional
species for feeding.

According to the number of fish found in the stomachs the most frequent
typewas which consumed only one specimen (45.6%,), two specimens (30%,) while
the individuals consuming 3 specimens were scarce (12.5%,). More than three
specimens, consumed by one pike-perch, gave only 5.6—0.1%,.

According to the evaluation of the weight of the consumed food 46%, of
the feeding pike-perch has taken 1—5 g, 30.99%, 6—10 g and only 18.3%, has
taken 11— 20 g of food. The respective values of food coefficient of these weight
data are extremely low: only 3.9—0.29, of the pike-perch has reached a food
coefficient higher than 5.4.

The proportion of feeding pike-perch and pike-perch with empty stom-
ach from 1965 shifted to the benefit of the feeding type, however, the quant-
ity of available food decreased, compared to the value ten years ago. The
number of the feeding animals is not in proportion with the consumed food
quantity in spite of the fact that a decrease was observed in the number of the
pike-perch population and the feeding conditions of the fourth grade pike-
perch in Lake Balaton have not improved considerably.
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A 300—500 G SULYU (IV. OSZTALYU) BALATONI SULLO
[LUCIOPERCA LUCIOPERCA (L.)]
TAVASZI-NYARI TAPLALKOZASA 1968-BAN
I. ADATOK AZ 1965. EVI HALPUSZTULAST KOVETO IDOSZAK
TAPLALKOZASI VISZONYAIHOZ

Biré Péter és Hlek Laszlo

Osszefoglalas

A gyomrokban taldlt halmaradvdnyok kozott 1965-ben gyakorisdg szerint a
Lucioperca lucioperca, Acerina cernua, Alburnus alburnus volt a legfontosabb téplalék-
halak sorrendje, 1967 és 1968 években ennek forditottja. Alkalmi tépldlékhalfajok
fogyasztdsdban jelent6s szezondlis és regiondlis fluktudciot tapasztaltunk.

Gyomrokban taldlt halak szdma szerint leggyakoribbak az 1 db halat ev6k
(45,6%), 2 db-ot (309,) és a 3 db-ot fogyaszték (12,56%) voltak. Nagyobb szémt halat
a siill6knek 5,6 —0.19-a fogyasztott.

A tiplalkozé. siill6k koziill az elfogyasztott tdpldlék stlyszerinti kiértékelését
illet6en 46% 1—5 g-ot, 30,99 6—10 g-ot, 18,39%, 11—20 g-ot fogyasztott. E stly-adatok-
nak megfelels tdpldlék-kosfficiens értékek igen alacsonyak: 5,4-nél magasabb tépldlék-
hényadost a siillsknek csak 3,9—0,29,-4ndl tapasztaltunk.
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I[MUTAHUE BAJIATOHCKOI'O CYJAKA IV.-OrO PA3MEPA (BEC 300—500 TI')
BECHOW U JIETOM 1968 TOA. 1. JAHHBIE K YCJIOBHUSIM ITUTAHMS B MEPUON
[MOCJIE MACCOBOW I'bIBEJIU PbIB B 1965 IOy

I1. Bupo u JI. Jaex

IMopsimox HanGoJsiee Ba)KHBIX KOPMOBBIX Pbi0, YCTAHOBJEHHBIX Ha OCHOBE OCTATKOB PbIO
B xenyaKe, B 1965 ropy Obur: Lucioperca lucioperca, Acerina cernua, Alburnus alburnus;
a B 1967 u 1968 ropax Obu1 HAHAEH NPOTHBONOJIOXEH 9TOMY psifl. B moTpeOJIeHHH CaydaiHbIX
KOPMOBBIX PhI0 ObUIO HaHIEHO 3HAYMTEJILHOE CE30HHOE M TEepPPUTOpHAjbHOE KoJiebaHue.

HcenenoBaHHele CyaKu M0 uuciay peil, 00HApY>KEHHBIX B MX YKEJYKaX, pasjensiivch
caepyomwum obpasom: 45,6% u3 Hux oaHy poidy, 309 ynorpebnsana 2 peiobl. 5,6—0,1 npouen-
TOB Cy/lakoB e Gousbuie yem 3 poib.

M3 nuraiommxcsi CyAakoB II0 BeCy NPHHATOrO0 Kopma ObUIH I0JIYYEHBl CJIEAYIo-
mue nauHHeie: 46 % npuauman 1—5 r kopma; 30,9% 6—10r; u 18,3% 11—20 r. KoapduuueHTh
KOpMa COOTBETCTBYIOLHE STHM BeCaM OYeHb HM3KHe: 3TO 3HAUeHHe NPeBOCXOAMIO 5,4 TOJLKO
y 3,9—0,2 mnpoueHToB CyHaKoB.

COOTHOLIEHHE NUTAIOLIMXCS CYAAKOB H CYJIAKOB C ITyCThIM HKeJIyIKOM H3MEHHJIOCh B I10JIb3y
nuTapmuxcesa ¢ 1965 roga, HO obliee KOJHYECTBO NMUTATEJIbHBIX BELIeCTB ObLIO HIHKE, yem 10
Jier Tomy Hazaj. KonuuecTBo ynmorpe0ssieMoro KOpMa Heé COOTBETCTBYET YHCJY IHTAIOLIMXCS
pbib, ¥ HECMOTPSI HA TO, UTO O0IEe YMCJIO CYJAAKOB TMOHM3MJIOCH, YCJIOBHSI NMHTAHUsS 0ajaToH-
ckoro cypaka IV.-oro pasmepa CyIECTBEHHO HE YJIydINaJUCh.
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