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Investigations upon the la bility of fre qu.ency 
and strenght of heart systoles in Salmo trutta 
(L. ) influenced by water temperature changes 
were carried out, There was showed the con­
siderable lability of heart work when artifi­
cially decreasing aµd then increasing water 
temperature. 

A change in water temperature causes a number of conditioned responses 
among others,also in their circulatory system, 

So far,investigations concerning frequency of heart systoles at water 
changes were carried out upon some species (eel, crampfish, 

. These investigations showed an increase in heart systole frequency 
with an increase in the water temperature, in accordance with van 

's law. 

Investigations upon the lability of frequ.ency and strength of heart systoles 
Salmo trutta (L. ) at w�ter temperature changes were based on author •s 

of recording heart functions (W � g r z y n o w i c z, Z b a n y-
1969). 

Recording of the mentioned changes resulting from conditioned responses 
of the heart was at first carried out in Summer on fishes put into the water 
of the temperature lower than that in which they had lived under natural con­
ditions, and then in Autumn, in water the temperature of which was equal to 
thllt: of the natural environment. 

· ·· 

In both periods changes in the heart work were recorded at successive 

Investigations were carried out in Summer (June, July, August) and in 
Autumn (October, November) on Salmo trutta ascending the river Rega 
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for spawning, Caught fishes were immediately operated (W � g r  z y n o­
w i c z, Z b a n y s z e k, 1969)and that allowed to record the heart work 
continually, After the Operation the fish were transferred to the aquarium 
filled with river water additionally aerated, Aquarium walls were darkened, 
Surruner investigations included recording of heart functions in fishes placed 
in the water of the initial temperature 3°C which was afterwards gradually 
risen to 11 °c (Table 1), 

In Autumn w�ter temperature was,at -first 7°C (natural water tempera�re
in the river) and it was gradually risen to U 0c • 

After the operation fishes were transferred to the aquarium, where at 
first they felt uneasy performing intensive locomotory movements but after­
wards they calmed down. The cardiogram shaped typically showing arrythmia 
and an increased numb4;\r of systoles during faster locomotory movements, 

RESULTS 

I There were carried out 22 investigations in Summer and 20 in Autumn. 
Averages of the obtained results are shown in Tables 1 and 2. 

Temperature 

3°C 
5°c 
6°C 
1

°
c 

s0c 

9°c 
10°c 
11

°
c

Temperature 

Number of systoles 

12 - 13 
.12 - 14 
20 - 22 
22 - 24 
28 - 30

34 - 42 
32 - 36
25 - 29 

Number of systoles 

21 - 24 
34 - 36 
42 - 46 
47 - 51 

T a b l e  1 

Strength 

7 - 8

7 - 8 
5 - 11

5 - 6 
10 -11 

9 - 11

11- 12
4 - 9

Ta b l e  2 

Strength 

7 - 6 
7 - 8 
8 - 9 

6 - 8 

As shows above data, the number of heart systoles/min in fishes kept at 
the temperature lower than that of the natural enviroment, in the experiments 
carried out in Summer, increased with the temperature increased amounting
to maximum values (42 systoles per minute) at thetemperature 9 C. At 10°c 
the frequency of systole� was decreasing and reached 25-29 /min at the tem­
perature 11 

°C, 

--·------·--- �--·---·· ··· �---------------
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The strength of .:;Jystoles expressed in relative values (measured as the 
wave height in mm) ·�hows some variations in.the cardiographic picture. At 
6°C there observed a great range between lower and upper limits. At 7°c the 
strength of systoles is clearly on the decrease. With the increase of the tem­
perature from 8°C to 10°C there were not observed any great changes. At 
11 °c the decrease in the systoles strength was clearly marked. 

Investigations carried out in Autumn at the initial temperature equal to 
that of the environment in which the fish had lived showed quite a different 
picture of cardiographic changes. 

The number of heart systoles /min increases successively together with 
the increase in water temperature from 21/min at 7°c to 51/min at 11 °c. 

The strength of systoles undergoes insignificant fluctuations from 6 to 
9 mm, not showing any condiderable changes together with the increase in 
the number of systoles. 

The above investigations illustrating variation of heart work in Salmo 
trutta, resulting from water temperature changes ,indicate that a decrease in 
water temperature (in relation to the water· temperature under natural condi­
tions) and afterwards it s increase,causes that heart conditioned responses 
show considerable !ability both in the range of frequency and strength of heart 
systoles, when compared with changes of heart work in the same range of 
water temperatures resulting from seasonal changes. 

It is characteristic that in fish for which water temperature was artifi­
cially decreased and afterwards successivly increased (10°C - 11 °C-Summer 
investigations) there was observed the decrease of heart systoles frequency 
and then also of systole strength, whereas the temperature increasing in the 
same range, but as a result of seasonal changes, causes a regular increase of 
systoles frequency without changes within the range of the systole strength. 
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WPLYW TEMPERATURY WODY NA OBRAZ ZMIAN 
KARDIOGRAFICZNYCH U SALMO TRUTTA (L.) 

S t r e s z c z e n i e

W oparciu o metod� wlasn1% przeprowadzono badania kardiografii u troci 
Salmo trutta (L. ) , przy zmianach temperatury, W wyniku badan stwierdzono 
znacznq labilnosc pracy serca u ryb umieszczonych w wodzie o temperaturze 
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niZszej (w stosunku do temperatury wody w warunka-ch naturalnych), a na ... :'G 
st�pnie sukcesywnym podwyzszaniu ternperatury, 

BJIVIHHVIE TEMTIEPATYPbl BO,Z\bl HA KAP.ZJ:VIOrPA<IJVJqECKVIE 1'18MEHEH1'1fl 
Y SALMO TRUTTA L, 

P e s JO M e 

Vlcxo;n:H �rn co6cTBeHHoro MeTo;n:a 6mrlil rrpoBe;n:eH11 lilCITb!TaHlilff 
y JIOCQCI,-TJOWMeHeli\ (Salmo trutta L.) rrplil li13MeHeHWlil TeMrrepaTyph!, 
TaTe lilCCJie;n:oBaHlilW ycTaHOB�eHO 3HaqJi1TeJI:r,HyJO HeycTQJilqJilBOCTI, B pa6oTe 
��a y phl6 pasMemeHHhlX B Bo;n:e c 6onee Hli13KOli\ TeMrrepaTypoli\ (no .cpaBHBHlilID 
TeMrrepaTypoiiJ BO;ZJ:hl B ecTeCTBeHHhIX ycJIOBlilffX), a. IIOCJie 3Toro C 
B03pacTaHW6M TeMrrepaTyphl. 
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