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GROWTH RATE AND HISTOLOGICAL PICTURE OF THE GONADS OF
PIKE, ESOX LUCIUS L., AND PIKEPERCH, SANDER LUCIOPERCA (L.),
FROM THE TRESNA RESERVOIR (LAKE ZYWIECKIE)

Piotr Epler, Ewa fuszczek-Trojnar, Magdalena Socha, Pawet Szczerbik,
Mirostawa Sokotowska-Mikotajczyk, Wiodzimierz Popek
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ABSTRACT. The aim of this study was to determine the growth rates of pikeperch, Sander lucioperca
(L.), and pike, Esox lucius L., from the Tresna Reservoir. Back-calculations were used to determine fish
age. Histological pictures were used to determine the spawning success of the two species compared.
The study material was comprised of 18 pikeperch females and 13 males, and 20 pike females and 12
males. The growth rate of pikeperch from the Tresna Reservoir was higher in comparison to
populations inhabiting other basins in Poland. The histological analyses of the gonads indicated that
pikeperch spawned successfully in the reservoir. The growth rate of the pike in the reservoir was
comparable to that of this species in other basins. However, the histological picture of the ovaries
indicated that spawning was only partially successful since 25% of females did not spawn and their
eggs were in a state of resorption.
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INTRODUCTION

Pike, Esox lucius L., occurs in the fresh and brackish waters of Europe and North
America (Zatachowski 2000). Until the 1970s, it occurred rather commonly in Poland
(Kowalska et al. 1976), but currently the abundance of populations of this species are
in decline in various basins, including dam reservoirs (Jelonek et al. 2003a). Pike
populations increase in size in the first years following reservoir inundation, but then
they begin to decline (Heese and Mastynski 1990) due to limited reproductive
opportunities or from intense angling and fishing pressure (Bieniarz et al. 1990a, b).

The share of pike in commercial catches made in reservoirs in Poland is small
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(Falkowski and Wisniewolski 2003, Falkowski 2005, 2006, 2007). In the 2002-2006
period, it ranged from 2 to 3.8% of the biomass of the fish caught.

Pikeperch, Sander lucioperca (L.), was introduced to Polish reservoirs mainly
through stocking programs. In recent years, an increased share of this species has been
noted in commercial catches. In the 1960-1974 period, the biomass of pikeperch in
overall catches ranged from 0.9 to 1.3% (Terlecki 2000), while in the 2002-2006
period this figure had increased to a range of 2.2 to 4.4% (Falkowski and Wis§niewolski
2003, Falkowski 2005, 2006, 2007).

The aim of the study was to determine the ages and growth rates of pike and
pikeperch from the Tresna Reservoir and to identify the maturity stage of the gonads

during the catch period as this would permit determining spawning success.

MATERIALS AND METHODS

The study material was comprised of scales and gonad samples collected from pike
and pikeperch from commercial fishing and angling in July and August from 1999 to
2001 in the Tresna Reservoir. Thirty-two pike and 31 pikeperch were obtained for the
study (Table 1). Scales were collected from these individuals, they were weighed, and
their body lengths were measured. Ages and growth rates were determined based on
back-calculations from scales. Gonad samples were preserved in Bouin’s solution and
stained with hematoxylin and eosin. The maturity stage was determined according to
the Sakun and Bucka scale (1968), and egg diameter was measured. Four maturity
stages were identified: II - oocytes in protoplasmatic growth; III — oocytes in various
phases of trophoplasmatic growth (vitellogenesis); IV - oocytes after completion of
vitellogenesis with a centrally located nucleus. The gonadosomatic index (GSI) was

also determined as the gonad volume of the total fish body weight.

RESULTS

The results of the scale analyses confirmed that the age of the pike caught ranged
from 2 to 7 years while that of the pikeperch ranged from 2 to 6 years (Table 1). The
growth rate readings indicated that the mean body length of pikeperch from the Tresna
Reservoir at ages 1 to 6 were 15.0, 30.5, 38.3, 44.9, 55.3, and 60.0 cm, respectively

(Table 2). The largest increase in mean body length was noted in the first two years of
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life (15.0 cm), while the smallest was noted between years 6 and 7 (4.7 cm). The analy-
sis of pike growth indicated that in the first year of growth pike reached a mean length
of 23.3 cm, while in the seventh year it was 70.0 cm (Table 3). The greatest increase in
body length was noted in the first year of life (23.3 cm) and the least in the fourth year of
life (4.1 cm).

TABLE 1
Sex ratio (females : males) and number of pike and pikeperch in each age group
Age groups

Species N 2 3 4 5 6 7 Sex
Pikeperch 31 12 9 4 3 3 - 18:13
Pike 32 3 6 7 7 5 4 20:12

TABLE 2

Total length growth rate of pikeperch from different waters
Total length (mm) at age (years)

Basin and author 1 2 3 4 5 6
Tresna 150 305 383 449 553 600
Zemborzyce - Jarzynowa et al. 1990 131 225 308 371 438 504
Dobczyce - Jelonek et al. 2003a 104 214 324 407 468 516
Goczatkowice - Kotder 1969 127 222 324 411 476 519
Roznowski - Kotder 1969 116 207 285 363 422 490
Otmuchowski - Kotder 1969 145 242 343 418 497
Turawa - Nagie¢ 1961 156 292 334 489 538
Mean from lakes in north Poland - Nagie¢ 1961 146 255 358 438 498 -
Vistula River - Nagie¢ 1964 157 251 371 446 502 572

The histological analyses of gonads indicated that the samples caught were com-
prised of 20 pike females and 12 males, and 18 pikeperch females and 13 males (Table
1). In pike aged 2+ (females only) 80% of the oocytes were in maturity stage Il at a mean
size of 60 um while 20% of them were in maturity stage III. The testicles of the male
pike at ages 3 to 7 were in maturity stage III. In females it was confirmed that in the ova-
ries there were oocytes of a diameter of 60 um in maturity stage 1I, which comprised
64.8% of all the egg cells, as well as oocytes in maturity stage III at a mean diameter of
180 um. Among them, five did not spawn and their ovaries were in a state of resorption.
The female GSI ranged from 0.4 to 1.4, while that of the males ranged from 1.0 to 1.2.
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TABLE 3
Total length growth rate of pike from different waters
Total length (mm) at age (years)
Basin and author 1 2 3 4 5 6 7
Tresna 233 337 422 463 535 593 700
Goczatkowice - Wajdowicz 1965 208 315 425 620 710 - -
Zemborzyce - Jarzynowa et al. 1990 197 328 428 537 632 728
Jeziorsko - Heese and Mastynski 1990 192 275 351 420 - - -
Dobczyce - Jelonek et al. 2003b - - 360 445 526 640 748
Orawa - Balon 1965 231 337 426 490 618 664 -
Mean from lakes near Wegorzewo - Antosiak 1961 206 304 388 478 650 -

Wyzyna L6dzka River - Kopezyniska and Penczak 1969 227 264 310 363 403 455 534

The analysis of the histological picture of the pikeperch gonads indicated that ova-
ries of females ranging in age from 3 to 6 years contained oocytes in maturity stages II,
I, and IV. The most abundant were the smallest oocytes (58 pm) in maturity stage II
(mean 80.4%). Oocytes in maturity stage III at a mean size of 130 um comprised an
average of 17.7% of the total, while the largest oocytes (mean 160 pm) in maturity stage
IV comprised 5.7%. Empty follicular membranes were observed in the histological
preparations. The gonadosomatic index of the analyzed pikeperch ranged from 2.4 to
4.4 (females) and from 1.9 to 2.1 (males).

DISCUSSION

Pike and pikeperch are essentially the only obligatory predatory fish species inhab-
iting the reservoirs of southern Poland. The results of studies by Falkowski (2005,
2006, 2007) and Falkowski and Wisniewolski (2003) prove that the share of pikeperch
and pike has stabilized in spite of significant stocking efforts. Since both of these spe-
cies are of interest to anglers and are also key to the proper functioning of fisheries
management, it is necessary to study their growth rates. It is also key to analyze the
histological pictures of their gonads, since they indicate, among other things, if a given
species spawned successfully (Epler and Bieniarz 1979, Epler et al. 1996, Epler et al.
2005).

The growth rates of pikeperch from the Tresna Reservoir were slightly higher than
those of this species in most other dam reservoirs (Table 2), especially in the fifth and
sixth years of life in the Roznéw (Kotder 1969), Goczatkowice (Kotder 1969), and
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Dobczyce (Jelonek et al. 2003b) reservoirs. The mean pikeperch body length in the
Tresna Reservoir was higher in each year of life than the mean from many other lakes in
northern Poland (Nagie¢ 1961) and equal to the growth of pikeperch in the Vistula
River (Nagie¢ 1964).

The pikeperch sample from the Tresna Reservoir analyzed during the current study
was comprised of 18 females and 13 males. The ovaries were dominated by oocytes in
the protoplasmatic growth stage (mean 80%), which is characteristic of maturity stage
IT and is the beginning of ovary preparation for the subsequent spawning season
(Sakun and Bucka 1968); oocytes in the process of vitellogenesis (mean 17.7%) that are
characteristic of maturity stage II[; and oocytes in the final phases of vitellogenesis that
belong to maturity stage IV, but at the beginning of this phase when the egg cell nucleus
(embryonic sac) is located in the center of the cell (Bieniarz and Epler 1991, Epler and
Sokotowska-Mikotajczyk 2007). The histological pictures of the ovaries were similar in
all of the female year classes. Empty follicular membranes were in the resorption pro-
cess which signaled that the fish had spawned at the appropriate time. The lack of
females with ovaries in the state of resorption indicated that pikeperch spawning in
Tresna Reservoir had been successful. The testicles of all the males were in maturity
stage III, which denotes intense spermatogenesis and involves the processes of the
growth, maturity, and formation of the male germ cells (Sakun and Bucka 1968).

The growth rate of pike in the Tresna Reservoir was close to that of this same spe-
cies in other dam reservoirs (Balon 1965, Wajdowicz 1965, Jarzynowa et al. 1990,
Jelonek et al. 2003a, b). Lower growth rates were noted in pike from Jeziorsko Reser-
voir (Heese and Mastyriski 1990) and other lakes in northern Poland (Antosiak 1961).
Substantially lower growth rates were noted in pike from the rivers in Central Poland
(Kopezynska and Penczak 1969, after Zatachowski 2000) in comparison to the fish
from the Tresna Reservoir. Differences in mean body length were especially apparent
between the fourth and eighth years of life (Table 3).

The histological picture of ovaries in year class 2 pike females indicated that 80% of
the oocytes were in the protoplasmatic phase, and 20% were in the vacuolization phase,
which is considered to be the first stage of vitellogenesis (endogenic vitellogenesis) still
prior to the incorporation of the yolk (stage III). This indicates the second stage of matu-
rity, and the small percentage of oocytes in the beginning of vacuolization indicates that

the ovary building process for the first spawning had begun (Bieniarz and Epler 1991).
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Fish in age classes from 3 to 7 exhibited a majority of oocytes in protoplastic growth
stage that is indicative of maturity stage Il (mean 64.8%), and a mean of 35.2% oocytes
in maturity stage III at the initial period of vitellogenesis, which is evidence of the
rebuilding of the ovary following the most recent spawning. Although no empty
follicular membranes were observed (it had been about four months since spawning), it
is a fact that five females (two of which were from year class 3) had ovaries in the resorp-
tion state. This indicates that spawning was not entirely successful, which might have
been related to the lack of appropriate spawning substrate or the large fluctuations in
the water level in the reservoir. The testicles of the pike from age classes 3 to 7 did not
differ with regard to the maturity stage and all were in stage III.

The data presented clearly indicates that pikeperch have good conditions for
growth and spawning in Tresna Reservoir, but while those for pike growth are good,
they are only moderately good for spawning. Both of these species can be supported
by stocking and are valuable components of the ichthyofauna of the Tresna Reser-

voir.

REFERENCES

Antosiak B. 1961 - Growth of pike (Esox lucius L.) in lakes near Wegorzewo — Rocz. Nauk Rol. 77-B-2:
581-602 (in Polish).

Balon E.K. 1965 — Waschstum des Hechtes (Esox lucius L.) in Orawa — Stausee Z. Fisch. 13: 12-21.

Bieniarz K., Epler P. 1991 - Fish reproduction - Wyd. Lettra, Krakéw, 202 p. (in Polish).

Bieniarz K., Epler P., Achinger J. 1990a - Angling catches in the Zywiecki Reservoir — Rocz. Nauk PZW 3:
7-14 (in Polish).

Bieniarz K., Epler P., Sych R. 1990b - Angling catches in the Roznowski Reservoir — Rocz. Nauk PZW 3:
15-31 (in Polish).

Epler P., Bieniarz K. 1979 - Sexual maturity of fish in heated waters — Pol. Ecol. Stud. 5: 52-63.

Epler P., Sokotowska-Mikotajczyk M., Popek W., Bieniarz K., Kime D.E., Bartel R. 1996 - Gonadal
development and spawning of Barbus sharpei, Barbus luteus and Mugil hishni in fresh and
saltwater lakes of Iraq — Arch. Pol. Fish. 4: 113-124.

Epler P., Luszczek-Trojnar E., Szymacha J., Drag-Kozak E., Socha M. 2005 — Maturity stage of roach (Rutilus
rutilus L.) and bream (Abramis brama L.) gonads from the Solina dam reservoir, and perch (Perca
fluviatilis L.) gonads from the Roznow dam reservoir — Acta Sci. Pol. Piscaria 4: 51-58.

Epler P., Sokotowska-Mikotajczyk M. 2007 — Regulation of teleost fish reproduction - In: The biology of
animal reproduction. The physiology of female reproductive processes regulation (Ed.) T.
Krzymowski, Wyd. UWM Olsztyn: 643-664 (in Polish).

Falkowski S. 2005 - Structure of commercial catches and stocking in selected dam reservoirs in 2004 - In:
Fisheries in lakes, rivers, and dam reservoirs in 2004 (Eds.) M. Mickiewicz, A. Wotos, Wyd. IRS,
Olsztyn: 51-56 (in Polish).



GROWTH RATE AND HISTOLOGICAL PICTURE OF THE GONADS OF PIKE... 153

Falkowski S. 2006 - Fisheries management in selected dam reservoirs in 2005 - In: Fisheries
management in lakes, rivers, and dam reservoirs in 2005 (Ed.) M. Mickiewicz, Wyd. IRS, Olsztyn:
59-64 (in Polish).

Falkowski S. 2007 - Fisheries management in selected dam reservoirs in 2006 - In: The state of fisheries in
lakes, rivers, and dam reservoirs in 2006 (Ed.) M. Mickiewicz, Wyd. IRS, Olsztyn: 85-90 (in Polish).

Falkowski S., Wisniewolski W. 2003 - Fisheries management in selected Polish dam reservoirs — In:
Fisheries 2002, (Ed.) M. Mickiewicz, Wyd. IRS, Olsztyn: 71-78 (in Polish).
Heese T., Mastynski J. 1990 - Preliminary evaluation of the impact of the newly inundated Jeziorsko Dam
Reservoir on the growth of selected fish species - Rocz. Nauk PZW 3: 61-80 (in Polish).
Jarzynowa B., Radwan S., Girsztowtt Z. 1990 - Age and growth of abundantly occurring fish in the
Zemborzycki Reservoir in light of fishing and stocking - Rocz. Nauk PZW 3: 33-46 (in Polish).

Jelonek M., Epler P., Grzeskiewicz L. 2003a - Age structure of the catchable segment of the population of
pikeperch (Stizostedion lucioperca L.) in the Dobczyce Reservoir — Rocz. Nauk. Zoot. 17: 643-646
(in Polish).

Jelonek M., Epler P., Wéjcik S. 2003b - Age structure of the spawning population of pike (Esox lucius L.)
in the Dobczyce Reservoir — Rocz. Nauk. Zoot. 17: 655-658 (in Polish).

Kotder W. 1969 - Pikeperch of the Roznowski, Goczatkowice, and Otmuchéw dam reservoirs - Gosp. Ryb.
11: 9-15 (in Polish).

Kowalska K., Rembiszewski J.M., Rolik H. 1976 - The little zoological dictionary. Fish - Wyd. Wiedza
Powszechna, Warszawa (in Polish).

Nagie¢ M. 1961 - Growth of pikeperch (Lucioperca lucioperca L.) in lakes in northern Poland - Rocz.
Nauk Rol. 77-B-2: 549-578 (in Polish).

Nagie¢ M. 1964 - Growth of pikeperch (Lucioperca lucioperca L.) and trial estimate of its the mortality in
Vistula River — Rocz. Nauk. Rol. 84-B-2: 329-345 (in Polish).

Sakun O.F., Bucka N.A. 1968 - Opredelenie stadii zrelosti i izucenie polowych ciklov ryb - Izd. Min. Ryb.
Choz. SSSR Murmansk: 3-46 (in Russian).

Terlecki J. 2000 - Pikeperch - In: Freshwater fishes of Poland (Ed.) M. Brylifiska, Wyd. PWN, Warszawa:
465-473 (in Polish).

Wajdowicz Z. 1965 - Pikeperch in the Goczatkowice Reservoir — Acta Hydrobiol. 7: 179-195 (in Polish).

Zatachowski W. 2000 - Pike — In: Freshwater fishes of Poland (Ed.) M. Brylinska, Wyd. PWN, Warszawa:
362-368 (in Polish).

Received - 20 August 2007

Accepted - 22 November 2007



154 P. EPLER et al.

STRESZCZENIE

TEMPO WZROSTU ORAZ OBRAZ HISTOLOGICZNY GONAD SZCZUPAKA, ESOX
LUCIUS L. 1 SANDACZA, SANDER LUCIOPERCA (L) ZE ZBIORNIKA
ZAPOROWEGO TRESNA (JEZIORO ZYWIECKIE)

Celem badan byto okreslenie tempa wzrostu sandacza, Sander lucioperca (L.) i szczupaka, Esox
lucius L. ze zbiornika zaporowego Tresna. Wiek ryb okreslono metoda odczytéw wstecznych. Na podsta-
wie analizy histologicznej gonad okreslono sukces tartowy poréwnywanych gatunkéw. Materiat badawczy
stanowito 18 samic i 13 samc6w sandacza oraz 20 samic i 12 samcow szczupaka (tab. 1). Tempo wzrostu
sandacza w zbiorniku Tresna byto wyzsze w poréwnaniu z populacjami zyjacymi w innych akwenach
w Polsce (tab. 2). Analiza histologiczna gonad wskazuje na sukces tartowy sandacza w zbiorniku. Tempo
wzrostu szczupaka w zbiorniku Tresna jest poréwnywalne z tempem wzrostu tych ryb w innych akwenach
(tab. 3), natomiast obraz histologiczny jajnikow wskazywat na cze$ciowy sukees tartowy, gdyz 25% samic
nie przystapito do rozrodu i ikra znajdowata si¢ w stanie resorpcj.
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