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Abstract

A combination of intensive rearing and pond culture was evaluated on its benefits for pikeperduydaroduction.
Fifteen hundred intensively reared juveniles (group IRJ) and 1508 neaned juvenile pikeperch as a control (group C) wi
divided into three batches and stocked into three ponds foiddy¥8ong culture. Survival of fish in group IRJ we
significantly higher (65.2 N 15.9%) rcoupalrRXM = o0061;gloigh
C = 0.014KN)0.&HRT %Wl ton coefficient (FC for group | RJ
the end of pond culture which included winter and spring seasons. After harvesting, fish fronRgrawgre transferred to ¢
recirculation aquaculture system and after a short adaptation period, they were fed with pellet feed. The duratiomgf -
intensive rearing in the RAS HlasfF€R 46 2d4d W4 .aBdSGWA vae
was 98.4N0. 9% a-tlay tedrieg periodd No aifficultieh weredobserved in adaptation of intensively cult
juveniles to pond conditions. Duririge study, it was obtained a high survival rate and excellent ability of pikbguveniles
to consume dry feed after theiradaptation to recirculation aquaculture system.

Keywords Intensive culturepellet feed pond rearingsurvival.

Introduction

Pikeperch $ander luciopercgis one of the most
attractive freshwater fisfior European aquaculturt
(Blechaet al, 2015; Kristanet al, in press) and its
diversification (Samariret al., 2015) due to flesh
palatability and attractiveness to anglers (Scletlz
al.,, 2007; Kristanet al, 2013). The demand fo
pikeperch is increasg (Wanget al, 2009), while the
wild populations in Europe are decreasing due
overfishing (Dil, 2008; MulleiBelecke and Zieneri
2008). The main role of pikeperch in open waters is
regulate the populations of small cyprinids (Petarke
al., 2003) In the past, pikeperch were farmed
ponds or lakes (Hilge and Steffens, 1996), but in
last few decades they have been successfully reart
combination of pond and recirculation aquacultt
systems (RAS) (Zakes and Demskakes, 1998;
Policar et d., 2013). It is possible to rear th
pikeperch under complete RAS conditions as w
(Molnar et al, 2004).

The combination of pond and RA®aring is
based on @ weeks of extensive pond rearir
followed by harvesting and converting the pikeper
juveriles with TL 3555 mm to an artificial diet anc

RAS conditions (Ruuhijarvi and Hyvarinen, 199
Zakes and Demsk@akes, 1996; Zakes, 1997
Mentioned culture technic is well described in Polic
et al (2014). According to their experience, aft
hormonaly stimulated semartificial spawning,
pikeperch larvaere stocked to small (maximum 1.!
ha) ponds which were wintered and fertilised befa
When the pikeperch juveniles achieve the total len
of 3050 mm or rapid decrease of zooplankt
abundance is liserved, the ponds are drained a
harvested and the juveniles are moved to RAS for
second part of the culture. To convert the juveni
from live to pellet feed a technic called-fa®ding
(mixture of live and pellet feed) is applied. During 1
12 da, the live feed (frozen bloodworm) is mixe
with pellet feed. The rate of live feed is beir
decreased in time and in contrary, rate of pellet f
goes up for 25% every two days until the fish inta
the pellet feed only. This rearing method provide:
stable production of higlguality pikeperch juveniles
for subsequent aquaculture in countries with la
pond area such as Czech Republic, Hung:
Germany, etc. (Policaat al., 2014).

The primary objective of our study was to asst
the capacity of intesively cultured pikeperch
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juveniles to adapt to pond culture and then tadept

to RAS conditions. This approach was tested as
alternative method which can provide yeaund

pikeperch production.

Material sand Methods

Fish Groups and Characteristcs of Pond Culture

Intensively reared juvenilessed in this study
were obtained from Experimental Fish Facility of tl
Faculty of Fisheries and Protection of Wate
(FFPW). Before this study, they were reared in R,
(for 120 days) with water temperagur ( WT ) =
1. 3AC, oxygen saturati.
regime 12 hours light and 12 hours dark, and fed v
pelleted feed (BioMar, INICIO Plus 2 mm) during tt
entire light period of the day. To acclimate the fish 1
pond rearing, WT in rearinganks was decrease
(about 1AC per day) to
days before stocking. Pond reared fish (stocked i
ponds in May after semiartificial spawning) wel
captured from the ponds of Rybarstvi Nove Hra
Ltd. and then transferred to the FPW.

In total, 1500 intensively reared (group IR

juveniles (TL=133.3KR7.:
1500 poner ear ed (group C) |
mm; W=21.1N2.8 g) wer e

were marked with a ventral fin clip (group C left fir
grow IRJ right fin) and separated into three batch
each comprising 500 porr@ared juveniles and 50!
intensively reared juveniles. Batches were stocl
into separate 460¥ earth ponds (three ponds, 10(
fish in each pond) for 178ay culture, from 19

October until ' May. To support the fish during th:
pond rearing and provide them some suppleme
nutrition, prey fishPseudorasbora parvdTL 15-46

mm) in total biomass of 50 kg &g added to each
experimental pondPseudorasbora parvas not a
native fsh species but it forms naturalize
populations in the Czech Republic (Luskal, 2011)

and it is commonly used as prey fish in Czech pc
fishery. Water temperature in ponds was meast
continually using a data logger (Minikin T, Czec
Republic). Aveage WT was 2. 5N1
trial. Ponds were drained on 5 May and fish of b
groups (C and IRJ) were identified and counted

calculation of the survival rate. A sample of 35 fi
from each group and pond was measured and weig
to assess the tm length and average weigh
respectively. Specific growth rate (SGR) and Fult
coefficient (FC) were calculated according to Polic
et al (2011a; 2018) at the harvesting day.

Re-adaptation to RAS Conditions

I ntensively cul tug ELd
151. 7N13.3 mm) from al/l
into six groups of 70 fish and transferred to six-18
circular tanks of a RAS in FFPW. A warap period

from ambient pond temperature took three d:
(continual increasing of WT). Juveniles wereated
with NaCl bath (3 kg.m, duration of bath 30
minutes) at the first day of warop period.

After the warmup period, fish were not fed fo
24 hours, but they were subsequently &Hlibitum
for 48 hours with a 1:1 mixture of frozen bloodwor
larvae Chironomussp) and artificial pellet feed
(BioMar, INICIO plus 2 mm). From the followinc
day, all fish were fed only the commercial pellet
feed at 1% of fish biomass (Zaket al, 2004),
adjustedevery seventh day according to the curre
biomassof each experimental tank.

Belt feeders were used for continual feedi
during the light period of a 12L : 12D light regim
and illumination intensity of 40 lux at the wate
surface. Fish were reared under RAS conditions
46 days. WT and OS were meaglteice daily with
an oximeter (OxyGuard). Average WT we
22.881and OS = 109N7 %.

At the end of the rearing period, fish we
counted for determination of survival rate, measu
and weighed for calculation of SGR, FC (Poliedr
al., 2011a; 201k) ard FCR (Fiogbe and Kestemon
2003).

The program Statistic 10, one way Anova ana
with Tuckey posthoc test were used for comparisc
of the survival rate, SGR and FC of group IRJ w
group C after the pond culture. The level
significance was set &<0.05.

Results

Adaptation and Culture under Pond Conditions

Survival rate of intensively cultured fish we
significantly higher than that of group C. Howeve
there were observed no significant differences in S
and FC between group IRJ and group(Table 1).
More than 90% of the prey fish (4100%) had beer
consumed in all ponds at the end of pond culture.
Re-adaptation and Following Culture of
Intensively Cultured Fish in RAS

No IRJ fish died during the -8ay adaptation
period after redransferto the RAS. The intensively
cultured fish harvested from pondgere re-adapted
without any complications. Survival of IRJ fis
during the 46day i ntensive cu

Table1.Sur vi val , speci fic gro
coefficient (FC) assessed after 1d&y pond culture.
Different letters indicate significant differende<Q.05).

Experimental

Groups Survival [%] SGR [%.dY] FC
IRJ group 65.2R1 0.018R1.02KR
Group C 47.3N1 0.014R0.95KR
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and SGR was at™ FC. of IR2 fi$l0
was 1. 20N0.09%9eaddw&€R20
Discussion

The primary aim of intensive aquaculture is
produce higkguality marketable fish throughout th
year. Outof-season spawning can lead to producti
of several batches of larvae and fry ensuring ste
yearround productiorof marketable fish (Zakes an
Szczepkowski, 2004). With the system assesse(
this study, based on a combination of pond and R
culture, production can be staggered over the col
of the year with relatively low additional effort an
production cost.

One of the most important results of our stu
wasno complications and negproblematic adaptatior
of intensively cultured juveniles to pond condition
The survival rate of g
15.9%) than that of <cor
the pond culture phase. Rennettal. (2005) carried
out a similar experiment where they also compa
the survival of juvenile pikeperch after winterin
They compared a group of pikeperch juveniles (3
g) that had been fed pellet feed with a grougisi
(13.8 g) which had been fed only live food. The
groups were stocked into ponds in the fall and w
harvested in the spring after a winter period of 1
days. Survival after wintering was the same in b
groups at 83.3%. Survival was higher thaoups in
our study, but Rennertt al (2005) used a much
lower fish density. They stocked only 24 fish (12 fit
from each group) into ponds with average area of |
m? compared to 1000 fish per 40 of pond area in
our study. This different fish densiitp both studies
could affect the survival rate.

According to presented results and those
Rennertet al (2005), intensively reared pikeperc
juveniles can be stocked in open waters insteac
onesummerold pondproduced pikeperch juveniles
Producton of pikeperch juveniles in intensiv
aquaculture is more stable and effective mett
compared to pond culture which suffers from ann
fluctuations of production (Policat al, 2014).

The second most important outcome
presented study was the eadavhich the intensively
reared fish converted from natural feed to an artific
diet after pond culture. This demonstrated tt
methods ofyearround production of pikeperch migtr
not only belimited to out-of-season spawning whicl
is currently the mostommon practice for yeaound
production of pikeperch fry, juveniles an
subsequently, marketable fisBombination of pond
and RAS culture can also be employed to prod
several size categories of pikeperch with the same
within one natural produdh cycle, which is easier t
be manage and cheaper than-ofuteason spawning
techniques. Pikeperch growth under pond culture
slower than RAS (WT in ponds is usually lower thi
in RAS and fish growth rate is highly affected t

WT), therefore, fish oftte same age can be availak
in several different size. One disadvantage of t
rearing technique could be the potential f
transferring parasites from the ponds to the R
system. If the farmers follow the basic rules
hygiene, quarantine or antipaitas treatments, the
problems with parasites occurrence should not apj
(Policar et al, 2014). This type of controlled
combined pikeperch culture can be suitable especi
for fish production in countries with pronounce
winter season and large areaf production ponds
such as: the Czech Republic, Hungary, Germany, €

To conclude this study, we can say tt
presented kind of pikeperch culture could be usec
an alternative to outf-season spawning to produc
several size categories within natypabduction cycle
and help the farmers to supply the market w
marketable fish all year round. High winter surviv
of intensively cultured fish is also promising fc
restocking of pikeperch juveniles to fishing grounds
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