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In the aim of adding continuously to the supply of Lucioperca
sandra Cuv, et VAL. in Lake Balafon, the Alséors Lucioperca In-
cubation Station was built, in 1949. The mission of this
station is to hatch the Lucioperca eggs spawned on artificial nests laid
out in the Lucioperca spawning grounds of Lake Balaton, in places pro-
tected from mud and the depredations of fish and insects. The incuba-
ting larvae stay in the nursery basins, until they are 5—7 days old. Du-
ring this time they consume most of their yolk.

The ripening of the eggs deposited in the nests takes place in
constantly changing water. The eggs ripe for hatching are transferred
to a basin with standing water, where they hatch out in a short time.
The Lucioperca larvae pursue a' pelagic mode of life until they are
about 3 days old and develop here for at least 5 days. The water in the
nursery basins cannot be changed, because the current of water flowing
off would press the larvae against the enclosing grills and destroy them,
as they are very sensitive to mechanical influences.

Incubation of the eggs, as we have already said, should take
place in changing water. The eggs attached to the hairy fibres of the
,nests“ (ENtz and WoynNArovicH 1948, p. 35) get sufficient oxygen
only if they get a generous water current. This makes the incubation
considerably expensive, as it means pumping the water by electrie
power.

To lower these expenses and to increase the reliability and effi-
cacity of the hatching, in 1947—1949 we worked 'out a process for ripe-
ning the eggs out of water. In the following pages we describe one of
the methods, suitable for the hatching of eggs in large quantities.

Based on experiments made in 1947—48, we have communicated
already in two papers (ENTZ and WoYNAROVICH, 1947 and 1948) a
practicable way of hatching Lucioperca eggs which takes place with-
out water but in a vapourous atmosphere where the surface of the
eggs cannot dry out (Souvorov, 1939).

- Experiments carried out at the Tihany Biological Research In-
stitute in 1948 proved that a vapour atmosphere chamber could easily be
constructed in small dimensions up to about half a cubic meter.
In this case the moisture on the eggs can be controlled only by spray-
ing them at least three times a day with a sprinkler.
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Incubation of nests in large quantities by this method is com-
plicated and not sufficiently certain, considering that if the hatching
chamber should lose 100% of its vapour saturation the water adhering
to the surface of the eggs would also evaporate and the eggs would die.

In 1948 we had tried out and in 1949 we perfected a method,
for ripening the Lucioperca eggs under a fine spray. With this
methog, nests covered with several hundred eggs could be hatched at
a time with technical precision and precise hatching tempera-
ture, and'thereby the duration of the incubation varied almost at will.

The apparatus used for this method is a sprinkler provided with
three heads, as employed in agriculture for watering beets and other
hoed plants. The diameter of the openings of the sprinkler heads was
0.5 mm. Water from these narrow openings is distributed in such fine,
mist-like particles that drops of it falling on the skin can scarcely be
felt. These three sprinkler heads spray an area of about 5—6 m?®, so that
the nets ranged in rows and one above the other get all sufficient mois-
ture. The sprinklers were connected with a rubber hose to a water tap-
For the arrangement to workthere must be a pressure of at least half
an atmosphere in the pipes. If'the pressure should be less, it can be in-
creased with a low-powered compressor.

The water consumption of this spray provided with a triple, very
fine sprinkler head, did not exceed 20—40 | an hour. This is such a
small quantity that mo difficulties were encountered in warming it to
the optimum of 20 C°.

We can summarise the course of ripening and hatching out the
eggs as follows. Every second day we brought in nests covered with
cggs from the Lucioperca spawning grounds in Lake Balaton. After their
arrival we examined them, to establish' the degree of development of the
embryos. This examination takes about half a minute per nest. Group-
ing the nests according to degree of development we established
how long it would presumably take for the eggs to hatch with the tem-
perature given. We also carefully observed whether there were
damaged or mildewed eggs among them. The nests where Lucioperca
eggs were mixed with those of roach (Leuciscus rutilus 1.) were treat-
ed separately, for during shipment, the larger roach eggs were very
often badly injured and became extremely mouldy during the ripening,

The examined nests (Figure 1), arranged in groups as above,
were hung on hooks beside and above one another, on a framework in
the spraying chamber (Figure 2). On our scaffolds we could place
120—150 nests at a time. j

The spraying was only interrupted for treatment and control
three times daily, in each case for about 10—15 minutes. It could be
seen that if the spraying was turned off every quarter of an hour no
harm was done to the eggs.

When the eggs had about reached hatching time — previously
established — we ascertained from a few samples that they were ripe.
The nests were put into water for hatching. This could be accelerated
by two means: 1) by exposing the eggs to the heat of the sun for 2—4
minutes; 2) by putting them for half an hour into water at 20—27° C
after which they reached their destination in the nursery basin at a
temperature of about 20° C. In this case 90—95% of the eggs hatched
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inside 15—20 minutes. Drying in the sun produced no after effects on
the young.*) -

In the spraying chamber with an average temperature of 15.5—16°
C (measurements 12 times a day, max 21° C, min. 11.5° C*¥), the
eggs always ripened three days sooner than the control material kept
in an aquarium with running Balaton water, though when they were
brought in they could have been at most 48 hours in the Balaton and
most of them were at an entirely initial grade of development, which
is l\ﬁhen the germinal disc grows entirely or about 3/4ths around the
yolk.

A certain definite amount of heat is necessary for fish eggs to
ripen. This amount is a certain number of days multiplied by their
average temperature (in° C). According to UNGER (1939 p. 735) in the
case of Lucioperca this is 95—120° C (German . Tagesgrad®). This
we controlled by aquarium hatching experiments of our own. But in
the sprayed eggs the time of ripening is considerably shorter, compa-
red with the control hatched in an aquarium. According to our estima-
tions the acceleration amounts to 40—50%. We consider the cause of
the speedier development to be the greater oxygen provision and the
effect of direct sunlight. This is supported by the fact that the eggs
at the bottom of the nest, to which no sunlight penetrated and which were
also less favourably supplied with oxygen, remained appreciably be-
hind in development. But further experiments are necessary to estab-
lish the correctness of this supposition.

The effect of direct sunFiosht also manifested itself in other ways.
In the eggs exposed to light, the eye of the embryo is pigmented black
and clistening: guanine crystals also appear, whereas in individuals
hatched in water the coloration of the eyes begins only after about 12
hours after hatching.

Hatching of the eggs kept in the sprinkling chamber can be de-
layed for 3—4 hours. If we do not put the eggs ripe for hatching into
the water, in 6—12 hours the larvae begin to emerge in the spraying
chamber. They drop down in the drops of water which gather on the
fibers of the nest. These larvae are also viable. Experience shows that
it is nonetheless better if the eggs ripe for hatching are put into water
in time.

We controlled the eggs several times daily, as to whether there were
dead or mildewed ones among them. In nests in whicl the eggs were
not injured during shipment (the small Lucioperca eggs are very
resistant and are injured by only very rough treatment), we never
observed mortality and mildew.

If an egg perished it could easily be observed by the empty
shell remaining behind.

* By drying nearly ripened eggs for 5—10 minutes in the heat of the sun a
premature hatching can bie brought about. The prematurely hatched larvae are incapable
of swimming vertically as the normal ones do immediately after emergence; instead
they wriggle on the bottom amidst uncoordinated tail-flappings. The individuals which
hatched less than half a day less than the normal time, grow into normal larvae without
any greater degree of mortality (according to our 1948 observations),

** The temperature varied thus, because the hatching, for lack of other, more
suitable place, was carried out in a greenhouse, where it was warm by day and cool
at night. The framework needs only to be protected by a roof.
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Extensive mildew was usually seen in those nests where there
were roaches, which are easily injured in transport, among the Lu-
cioperca eggs. The overpowering mildew on the injured roach eggs —
which developed abundantly under spraying — spread over the healthy
Lucioperca eggs too.

The hatched Lucioperca larvae were put into an aquarium with
standing water aerated with compressed air. In each 40 1 aqua-
rium we put 20—30 thousand larvae and in a 100 1 aquarium 40—60
thousand. We calculated the number of larve by carefully stirring the
water in the aquarium, then counting the larvae in samples of known
content.

f no trouble occurred in the aerating system there was very
little mortality among the larvae, scarcely to be expressed in %. The
dead larvae are white and are soon betrayed by their immobility.

At the age of 5—7 days we put the larvae into the lake. At this
age their yolk-sacs are to a great degree absorbed. They are vigorous,
swim like fish and are able to protect themselves. There is now hope
for the survival of a greater percentage of them.
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OTNbITbl UCKYCCTBEHHOW HWHKYBALIMU LUCIOPERCA SANDRA
CUV. ET VAL

Astops: DJIEK BOMHAPOBUY u BEJIA 9HI]
PE3IOME

Mul BbipaboTany HOBbIH METOA BLICM)XKMBAHMS, NMPOPOAHOrO Ansl siul Lucioperca
sandra Cuv. et Val. B GOIbIIOM KOJIMYCCTBE, W TMOAXOASIIEro sl uejneil pribosioBcTBa.
CyiHOCTh MeTO[a Cllefiviomasi: Mbl AeP>KMM MNMOBelleHHble B paMKaX siiueBnie ,,ruespga‘’
Ha BO3lyXe 0 MOMEHTa CO3peBaHMs, AeHCTBYS HA HUX TOHKOH BOASHON Mbliiblo, TeMne-
patvpoit B 20° C. Tlponecc MHKYOaumu MOKeT ObITb VCKOPEH BLICTABJIEHMEM 3PEJIbIX
SIMI| HA COMHLE B TeueHue 2—4 MUHYT U [iepika WX rnojyaca B BOje, Temn. B 20—27° C.
Npej) e yeM KJIacTb MX B CayaJIky. Monoab Tam BblpamuBaeTcss B TeueHUu 5—7 auei
M TMOTOM BHINYCKAWTCS B CBOOOAHVIO BOAY. BO Bpemsi BbipamMBaHUsI KOIUUECTBO WX
HUKOrla He AoMKHO npeBbimaTbe 600—800 Ha nAUTpP, Aa)ke B XOPOUIO MPOBETPHBAHHOM
aKBapuyMe.



Fig. 1. Nest with the Spawn of Lucioperca sandra.

Fig. 2. Nests, hanging on the framework, where the ripening of the eggs takes place
under a continuous spray.
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