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The development of European freshwater aquaculture needs diversification of its
production with reliable culture methods of new fish species. From the last two
decades, more research efforts were done in order to develop culture of pikeperch
(Sander lucioperca L.). Most market size pikeperch come from open waters and
relatively few are produced under intensive and/or indoor conditions. The aim of this
study was to test the efficiency of different hormones on pikeperch ovulation in order
to reproduce the species under controlled environmental conditions. Eight clinically
healthy adult pikeperch females (3-4 years old) were used in our experiments. They
were injected with human chorionic gonadotropine - hCG (Pregnyl) and carp
pituitary extract (CPE), without photo-thermal stimulation. None of the females
ovulated at 72 hours after the injection. When water temperature was increased to
17°C, females stimulated with hCG ovulated first, then one of the females stimulated
with CPE. None of females from the control group ovulated.
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Introduction

Further development of European freshwater aquaculture needs diversifi-
cation of its production with reliable culture methods of new fish species. From the
last two decades, more research efforts were done in order to develop culture of
pikeperch (Sander lucioperca L.), a highly valuable commercial fish with an
acceptable growth rate to market size under intensive culture. Pikeperch is also a
valuable recreational species. Up to now, most market size pikeperch come from
open waters (lakes, rivers, ponds or lagoons) and relatively few are produced under
intensive and/or indoor conditions. In consequence, their availability on the market
is fluctuating strongly, as well as their market price and the quality of their flesh
(Kucharczyk, 2007).

Fish reproduction is controlled by de coordinated action of hormones
produced by the hypothalamus — hypophysis — gonads axis. The ovarian and
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testicular functions are controlled not only by de pituitary gonadotropins (GtH-I
and GtH-II) secreted by the anterior hypophysis, but also by other hormones acting
in autocrine, paracrine or endocrine manner. Environmental factors influence the
adenohypophysis through the central nervous system, which connects de
reproduction function to the environment (Pacald, 2006).

Research conducted in recent years has indicated that gonadotropin (GtH),
and specifically human chorionic gonadotropine (hCG), might be successfully
applied in the artificial reproduction of pikeperch. Studies conducted by Zakes et
al. in Poland were the first to indicate that this hormone can be used successfully to
both synchronize the spawning of pikeperch in lake cages, as well as to induce out-
of-season spawning in this species (Zakes, 2005).

The maturation of sexual products can be stimulated in percids (perch,
pikeperch) using carp pituitary extract (CPE), human chorionic gonadotropine
(hCG) and luteinizing hormone-releasing hormone (LH-RH) or super-active
analogs (LH-RHa), sometimes with dopamine antagonists (Grozea, 2008,
Kucharczyk, 2007, Kucharczyk, 2008, Targonska, 2008).

During the selection of suitable females for reproduction their health status
and the maturation stage of oocytes (eggs still in the ovary) should be taken into
account. The maturity of oocytes can be determined by using biopsy techniques. In
this technique eggs (oocytes) are taken from the ovary, cleared with a prepared
solution (e.g. Serra’s solution), and viewed under a microscope (Kucharczyk,
2008).

Materials and Methods

Eight female pikeperch (Sander lucioperca) were used in the experiments.
They were collected at the beginning of the breeding season of the year 2008, from
Ineu Fish Farm (Ineu, Romania) and B.H.M Hungary Ltd. (Fonydd, Hungary).
They were kept in the ponds at Banat’s University of Agricultural Sciences and
Veterinary Medicine from Timisoara until the water temperature reached 10.5°C.

Fish were captured with nets and then transferred in 14 m’ circular tanks,
with 7 ppm dissolved oxygen, water being recirculated 0.3 times per hour.

Breeders were not fed during the experiments.

Spawners were kept for 24 hours at 10.5°C and then split randomly in
experimental variants. Breeders were intraperitoneal injected at the base of the
pelvic fin (fig. 1) with one of the following hormones: human chorionic
gonadotropine - hCG (Pregnyl) and carp pituitary extract (CPE).

Right before injection, carp pituitary extract was homogenized in mortar
and then dissolved in normal saline (0.9% NaCl).
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Fig.1. Infrperitoneal injection ' Fig.2. Pikeperch female in anaesthetic
of females solution

All manipulations were conducted under anesthesia. Fish were
anaesthetized for 5 minutes in a bath of MS-222 (Tricaine Methane Sulphonate)
solution, at a concentration of 1:10,000 (fig.2).

To avoid injuries, fish were manipulated and kept on wet towels.

The maturity of oocytes was determined by catheterization. Eggs were
collected using a flexible catheter attached to a syringe, then placed in a clearing
solution (Serra’s fixative fluid: solution of ethyl alcohol 96%: formalin: glacial
acetic acid, 6:3:1, v/v) and viewed under a microscope.

The evaluation criteria of pikeperch oocytes maturity stages was the
location of germinal vesicle (GV) and the coalescence of the oil droplets.

Results and Discussion

The maturity stage of all females was assessed before injecting the
hormones. The sampled oocytes were in maturity stage II, with the germinal
vesicle shifted less than a half radius and with numerous and big oil droplets, and
stage III with the GV positioned on the periphery, near the oocyte membrane, and
oil coalesced in one big droplet (fig.3 and 4).

L3

- . '
Fig.3.

Oocyte in stage I Fig.4. Oocytes in cleaﬂng Serra solution
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After determining the maturity stage, fish received intraperitoneal
injections. Fish from the experimental groups were stimulated with hCG (Pregnyl)
and carp pituitary extract (CPE). Fish from the control group received an
intraperitoneal injection with physiological saline (NaCl 0.9%).

The hormonal stimulation protocol is presented in fig.5.

04.08.2008 04.09.2008 04.10.2008 04.11.2008 04.12.2008 04.13.2008
. | | | | .
I | I
10.5°C I 10.5°C 10.5°C 10.5°C I 17°C
hCG hCG .
1000 IU kg-1 500 IU kg-1 ovulation
04.08.2008 04.09.2008 04.10.2008 04.11.2008 04.12.2008 04.13.2008
. | | | | .
10.5°C I 10.5°C 10.5°C 10.5°C I 17°C
1 pituitary 0.5 pituitary .
ke-1 keg-1 ovulation

Fig.5. Hormonal induced ovulation protocol

After establishing the experimental groups, fish were injected
intraperitoneal with:

V1: 1000 IU of hCG (Pregnyl) kg-1 b.w. — 3 fish
V2: 1 pituitary gland in 0.5 ml of normal saline (0.9% NaCl) kg-1 b.w. — 3 fish
V3: 0.5 ml of physiological saline (0.9% NaCl) kg-1 b.w. (control group) — 2 fish

Temperature and photoperiod were maintained in natural conditions of
temperature and illumination (10.5°C, 14 hours photoperiod). Fish were checked
two times a day. After 72 hours, no female ovulated, neither from the experimental
group nor the control group.
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In day 4, all females received a second injection, as follows:
V1: 500 IU of hCG (Pregnyl) kg-1 b.w.
V2: 0.5 pituitary gland in 0.5 ml of physiological saline (0.9% NaCl) kg-1 b.w.
V3: 0.5 ml of physiological saline (0.9% NaCl) kg-1 b.w. (control group).

Fish were transferred from the circular tanks in the laboratory in glass
tanks and water temperature was increased to 17°C.

After 12 hours, all V1 (hCG) experimental group females ovulated. Eggs
were collected in dry, clean plastic dishes, by manually striping the females.
Fertilization was carried out by the so-called “dry” method.

After another 6 hours, 1 female from group V2 (CPE) ovulated. None of
the females from control group ovulated in the next 24 hours.

Conclusions

e Temperature is a key factor in triggering ovulation in pikeperch in
captivity

e No pikeperch ovulated without hormonal and thermal stimulation

e The obtained preliminary results showed that it is possible to apply
different spawning agents in controlled reproduction of pikeperch.
The application of spawning agents influenced the spawning
synchronization and the percentage of fish ready to spawn.

o The best results were obtained using hCG as spawning agent.

e Further investigations are needed to assess the effectiveness of
hormonal induction on pikeperch ovulation, under controlled
environmental conditions.
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