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Measured performance of fishes Perca fluviatilis L.,
Abramis brama (L), Rutilus rutilus (L.) and Anguilla anguilla
(L.) proved distinct differences by species in ability to dy-
namic effort under determined conditions of environment.

Degree of ability to physical effort depends on specific and individual cha-
racteristics and ‘on influence of outer environment (Sottysiak, 1968;
Soburenkov etal. 1967). Analysis of functional state during physical
effort (at changes of some parameters of outer environment) prove the exist-
ance of adapting mechanisms among mammals (Eberhardt, 1969; K o-
ztowski etal, 1969),

Adapting reactions of organism dueto environmental conditions (by adaptive
regulation of neurohormonal and metabolic processes) influence the degree
of ébility to physical effort under determined conditions.

The. cycle of present investigations performedon changes in fish organism
caused by adapting processes, comprised comparative measurements to dy-
namic effort of four fish species remaining under determined aquarium con-
ditions. For investigations, applied the method elaborated by authors in ap-
plication of physical effort to fish (Wegrzynowicz, Ktlyszej-
k o, 1971).

METHOD

The investigations were performed in aquarium with supply line water of
temperature 14°C and ‘pH 7.6 on grown-up specimen of both sexes, of the

*) From Department of Fish Physiology
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following species: Perca fluviatilis L. - 23 pcs, Abramis brama (L.)
27 pcs, Rutilus rutilus (L.) - 18 pcs and Anguilla anguilla (L.) -29 pcs.

According to Authors method (Wegrzynowicz and Ktys ze j-
k o, 1971), a float of determined force of buoyancy was fastened to dorsal
fin of fish. To overcome buoyancy force of float, the fishes were constantly
making regular locomotive movements until the signs of fatigue appeared.
Characteristic symptom of fatigue was the ceasation of locomotive motions
and passive subduance to buoyancy force of float. Under such conditions, the
fishes were swimming upto surface and remainedtherefor certain time with-
out any motion.

The work performed was calculated in kGm/kg of fish body weight. Fol-
lowing parameters were considered in tests: 1) weight of fish, 2) buoyancy
force of float (FW), 3) ratio of float buoyancy force to weight of fish ex-
pressed in per-cent (R), 4) time of active swimming (Min.), 5) locomotive
velocity of fish (m/sec.) and 6) angle betweeun plane of water surface and
longitudinal axis of fish body (ctg).

In first serie of tests were determinedthe tresholdvalues R, at which the
fish (coerced to balance buoyancy force of float), continously performed
regular locomotive motions during two hours without showing any signs of
exhaustion.-

In second serie of tests, the applied floats were of buoyancy force higher
than treshold values. Such increase of load, lead to symptoms of rapid ex-
haustion during predetermined time.

RESULTS AND DISCUSSION

It is apparent from the performed tests that, treshold values R, at which
the/ examined fishes equibalanced buoyancy force of float and within period
not exceedin% two hours, were performing continous locomotive motions (with
speed 0,125 = 0.015 m/sec.) amount on average to: perch - 2,0%: bream -
3.7%: roach 3.9% and eel - 5.9%.

The values of work, calculated on kg of body weight for particular group
of species, were adequate to treshold values R (Tab.1).

Table 1

Results of fish performance ability at treshold values R

—— |

. Number Fish weight R Swimming | Work perfors
Species (kg) (%) time med

pes g . (min./sec.)] (kGm /kg of
weight)

perch 11 0.080-0.270 2.0 120.0" 50.2
bream 14 0.250-1.200 3.7 120.0 90.8
roach 17 0,060-0.513 3.9 120.0 96.6
eel 14 0.800-1.070 5.9 120.0 149.6

*discontinued after 120 min, of test.
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Considering the values R, it is apparent that, out of 4 examined species,
perch is the fish capable in e2quibalancing the float of lowest buoyancy force,
while for eel the value R is highest. Bream and roach represent the inter-
mediate groups. The values R, whenincreased: from2.0 to 3.2% for perch,
from 3.7 to 5.0% for bream, from 3.9 to 5.1% forroachand from 5.9 to 7.0%
for eel, limited swimming time of fish to 10-1. minutes.

The results obtained indicate that, the values of work for particular spe-
cies (calculated on 1 kg of body weight) under increased load are of the same
order as in estimation of treshold values R, viz.: perch - lowest, eel -
highest; (Tab.2).

Table 2
Results of fish performance ability under
load increased above \
. Number | Fish wecight R Sw;.mmlng Work perfor-
Species cs (kg) %) time med
P & ’ (min, /sec.) kGm/kg
of weight
perch 12 0.075-0.250 | 3.2 | 1055 * 7.3
bream 13 0.249-1.150 5.0 | 1046 * 11.1
roach 11 0.060-0.420 5.1 | 1110 * 11.7
eel 15 0.560-1.180 7.0 | 1120 * 16.6

Xperiod after which fish shown the signs.of acute fatigue.

The tests proved that, any load above determined values R, is very vital
for the examined species. High ability to effortof eel - of migrating species,
is undoubtly connected with wide adaptability to varying environment,

Lowest ability to effort of perch probably results from limited hydrostatic
ability of a fish with enclosed air-bladderin comparisonto open air-bladder
type. It was noted during the investigations that, examined species of fish
(except perch) were reducing the content of gases in air-bladder after few
minutes of swimming under load of float. The reduction of pressure in air-

. -bladder was taking place at initial phase of test only.

The minimize the effect of float buoyancy force, the fishes of open’ air-
-bladder (bream, roach, eel) were reducing the pressure in air-bladder.
Perch, which could not reduce the pressureinair-bladder within shorttime,
provedlowest ability to equibalance buoyancy force of float. In view of this,
the estimation of perch ability to physical effortis relative in comparison to
species of open air-bladder type.

The investigations performed proved essential differences by species in
their ability to dynamic effort under determined aquarium conditions.

CONCLUSICNS

1. Degree of ability to phys1cal effort of fish (under uniform condltlons of
environment) is different for particular species.
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2, Among the species examined, highest ability to dynamic effort proved
eel,

3. Increased values R from 3.2 to 7.0% (respectively for particular exa-
mined species) - considerably reduce the time of ability to dynamic effort.
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GATUNKOWE ZDOLNOSCI RYB DO DYNAMICZNEGO WYSILKU
FIZYCZNEGO ABRAMIS BRAMA (L.), RUTILUS RUTILUS (L.),
PERCA FLUVIATILIS L., ANGUILLA ANGUILLA (L.)

Streszczenie

Przeprowadzono pomiary poréwnawcze zdolno$ci do dynamicznego wysit-
ku fizycznego czterech gatunkéw ryb (Perca fluviatilis L., Abramis brama
(L.), Rutilus rutilus (L.), Anguilla anguilla (L.)) w warunkach akwaryj-
nych przy zastosowaniu metody wlasnej obcigzenia ogdlnym wysitkiem fi-
zycznym.

W badaniach okreslono progowe warto$ci wyporu pltywaka, przy ktérych
badane ryby wykonywaly nieustanne rytmiczne ruchy lokomocyjne przez okres
dwéch godzin nie wykazujgc objawdw wyczerpania. Nastepnie zwiekszono
obcigzenie pracg do objawdw ostrego zmeczenia. :

W wyniku badani stwierdzono znaczne rdznice w zakresie gatunkowych
zdolno$ci do dynamicznego wysitku w okreélonych warunkach $rodowiska.
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BUZIOBHE CIIOCOBHOCTII PHB K AMHAMUYECKO-@UBMYECKO
JCUNMO ABRAMIS BRAMA (L.), RUTIIUS RUTILUS (L.),
PERCA FLUVIATILIS L., ANGUILLA ANGUILLA L.

Peszpume

TlpoBeZieHH CpaBHUTENBHHE W3MEDEHN CIOCOCHOGTH K AUHAMUIYECKOMY  (U3H-
YECHOMY YCLIUN UETHDPEX BHUAOB DHOS Perca fluviatilis L., Lbramis brama (L.)
Rutilus rutilus (L.), Anguilla anguilla zLo)i, B AQKBAGpPUyMHHX YyCIOBHUAX C
IpUMEHEHNEeM aBTODCKOTO0 METOZa HATDPYySKN O0NUM (PUBIYECKUM yCUIUEeM,.

B mccnezoBaHUAX ONpPEAENeHH NpENENbHHNE BHAUSHWUS IIABYUECTH  [ONJIABKA,
NpH KOTODHX MCCIEAyeMHE DHOH BHIOJHANK HENDEPHBHHE DUTMIUECKNE TONKATENb-
HHe ABUKEHHS B TEUEHME IBYX YacOB He NDOABIAA NPU3HAKOB YTOMJIEHNA., 3aTeM
YBEMUUMIN HATPY3Ky A0 HACTYNIEHMS NPM2HAKOB OCTPOTO YTOMIEHMA.

B peayubTaTe UCCAEAOBaHMi yCTAHOBIEHO SHAUMTENBHHS B DABIUUUS BHAOBHX
CIIOCOGHOCTAX K AMHAMIYECKOMY yCUIMD B ONDEAENSHHHX YCIOBUAX CDPEMH.
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