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SUMMARY

The present study was carried out to investigate the effect of high
temperature levels on three species of Nile fish; Tilapia nilatica, labeo
nilotica; and Gambosia affinis. The avoidance temperature (AT), critical
thermal maximum (CTM), and upper incipient lethal temperature were
recorded at three levels of acclimation temperature. The effect of
increased temperature levels on haematological picture (Hb, RBCs
count, PCV, MCV, MCH, and MCHC) of Tilapia nilotica fish for one
week were investigated.
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INTRODUCTION

Ecology of streams and rivers. considered factors affecting animal distribution
patterns and community dynamics in running water environments.

Qualitative and quantitative changes in composition of water streams were found
to be influenced by fluctuations in its thermal, hydrological, and physical characteristics.

Increased use of colding water by power generating stations and the resuitant
addition of waste heat to natural water has stimulated studies into the assessment
of environmental effects of thermal effluents. Amongst the most numerous investigations
are those defining lethal temperatures for fish (ALABASTER and DOWNING, 1966;
ALABASTER and LLOYD, 1980), although other warkers have investigated the full
range of temperature tolerance of selected species (NEILL and MAGNUSON, 1974;
KUTTY, et al. 1980).

Under laboratory conditions the lethal temperature of fish can be determined
in many ways. Some workers have measured the average survival time at a given
constant temperature (GIBSON, 1954) and the temperature reached at death or incapaci-
tation when the animals are heated at a constant rate, i.e. the critical thermal maxi-
mum (CTM), as reported by LOWE and HEATH (1969) and SYLVESTER (1973).

For any particular acclimation temperature, each species of fish has a temperat-
ure range within which "existence" for an indefinite period is possible. This range
has an upper limit, the thermal death-point or upper incipient lethal temperature
(UILT), and the lower limit or the colling death point. Above the UILT, the fish can
not live indefinitely but survives for a limited pericd (FRY, 1971). The length of time
an animal can resist the effects of a lethal level of temperature is termed the resist-
ance time. The resistance time shortens with & progressive rise in temperature until
a point is reached at which the fish is killed instantanesusly on transference from
water at the acclimated temperature (BRETT, 1956).

In Assiut city, a large generating power station used water for coocling. The
cooling water of the station is drained through the river Nile, and elevate the water
temperature in wide area of the river. The abjects of this research is to determined
the critical thermal maxim (CTM) and the upper incipient lethal temperature (UILT)
of three economic important Nile fish (Tilapia nilotica, Labea nilotica and Gambosia
affinis). Also some blood parameters were investigated.

MATERIAL and METHODS

Tilapia nilotica juveniles (5-10 gm), Lebeo nilotica juveniles (3-5 gm), and Gambo-
sia affinis (1-2 gm) were used in this study. The fish were obtained from the river
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Nile at Assiut governorate. Fish were acclimatized to the laboratory conditions at
least two weeks before experimental testing. Teteramine fish feed (Tetra, Dr. Baensch,
Malle, West Germany) was twice daily ad libidum and withold three days before
introduction to bioassay to empty the gut, according to United States Department
of Interior fish and Wildlife Service Report (1964).

For determining the thermal death point of each species, three levels of temperat-
ure (24, 28, 30°C) were selected for acclimating the test species. These levels of
temperature which selected were within the ambient temperature variation. The test
fish were acclimated in these temperature levels for a minimum of one week in the
glass basin aquaria. After the temperature acclimation times were completed, ten
fish from every acclimated temperature were transfered into a new aquarium with
the same temperature, then water temperature was gradually increased 0.5°C every
minute. The temperature at which fish showed avoidence reaction (AT), and that
at which fish lost their sence of balanc (CTM) were recorded for the three juvenile
types at the three acclimation temperature levels (MENASAVETA, 1981).

The UILT was determined as the temperature at which the fish could not survive
more than 48 hours, but did survive for. 24 hours (MENASAVETA, 1981). For UILT
determination various groups of each type (10 juveniles each) were subjected to differ-
ent temperatures with range of 1°C apart. The UILT of every species were recorded.

. Clinical signs of the three species of fish were reported during the whole period
of the experiments.

Haematological investigation:

Tilapia nilotica fish (30-50 gm) was divided into two groups, the first group
(40 fish) was subjected to temperature level of 32°C and the second group (10 fish)
was at ambient temperature level of 24°C (control) for 7 days. Blood samples from
every 5 fish were taken from the caudal artery after 1, 2, 3, 4, 5, 6 and 7 days.

The average of triplicate microhaematocrits were used to determine the red
* blood cell volume (LARSEN and SNIESZKO, 1961). Erythrocyte count and haemoglobin
concentration were determined after GRADWHO! (1956).

The morphologic indices of mean corpuscular  volume (MCV), mean corpuscular
haemoglobin (MCH) and mean corpuscular haemoglobin concentration (MCHC) were
Caiculated after WEINBERG, et al. (1972).

Temperature levels of river Nile water were recorded arround the drainage
outlet of Assiut electric generating station.
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RESULTS

The resuits of avoidence temperature (AT), critical thermal maximum (CTM)
and upper incipient lethal temperature (UILT) were recorded in table 1. The haematolo-
gical values values (RBCs count, Hb concentration, PCV, MCV, MCH, and MCHC) were
recorded in table 2.

The temperature levels of river Nile water arround the outlet of Assiut electric
generating station were 33-35°C. The temperature of Nile water was 24°C.

DISCUSSION

It is comparatively easy to determine that Tilapia nilotica, had the highest ther-
mal resistance among the three examined species, Labeo nilotica the lowest with
Gambosia affinice in the middle range. At the acclimation temperature (24°C) which
is normally the ambient river Nile water, the AT, CTM and UILT temperatures respect-
ively, were 35, 39.9 and 34°C for Tilapia nilotica, 34, 36.6 and 34°C for labeo nilotica
and 34, 38.2 and 34°C fro Gambaosia affinis.

It is evident from the data obtained in this study that, AT, CTM and UILT were
affected by the acclimation temperature for all species. The same results were abtain-
ed by MENASAVETA (1981) for 24 species of fish in the sea-water of Thailand Gulf.
Increased acclimation temporature resulted in increased mean AT, CTM and UILT.
The ciinical signs recorded in this investigation are the same observed by MENASAVETA
(1981) and BETTOLI, et al (1985).

The comparison between the high temperature levels (33-35°C) recorded at
the polluted area of the river Nile, and the results of this study insured the great
loss oceurring in fish.

The results of haematological investigation of Tilapia nilotica fish subjected to
high temperature level [329C) for one week, revealed a significant increase in Hb
concentration, RBCs count, MCV, MCH and MCHC. This change was irregular, but
in case of RBCs count and -MCH a constant elevation was recorded dunng the whole
period of the experiment.

A higher temperatures oxygen solubility in water is lowered, whereas the oxygen
consumption of fish is greater owing to the higher matabolic rate. Therefore, an elevat-
ion of water temperature paralleled by an increase in oxygen requirement, diminishes
both available amount of oxygen in water and the efficiency of its binding with haemo-
globin (KORWIN-KOSSAKCWSKI and JEZIERSKA, 1985).

The constant relation between increased temperature levels of water and hypoxia
in fish, explaine the haematological response recorded in this study. Thls results are
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close to those reported by SCOTT and ROGERS (1981). Prolonged hypoxia may allow
fish sufficient time to make the physiological adjustments necessary to compensat

for reduced oxygen availability and eleminate the need for an increase in erythrocytes
(KIRK, 1974).

It is obvious from previous research that thermal pollution has an adverse effect
on fish survival, growth and hatching of eggs (KWAIN, 1975; JOBIASG, 1981 and PIPE
and WALKER, 1987). In correlation the results of our study should be warned about
the unnoticed dreaded effects on fish, which considered as one of the main sources
of protein supplement in our food.
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Table (1)
Avoidance temperature (AT), cirtical thermal maximum (CTM) and upper
incipient lethal temerature (UILT) at different acclimation temperatures.

Acclimati AT Range of i LI
ccliimation

Species 5 S CT™M UILT

temperature (°C) CTM™M (°C) (oC) (oC)

24 35 38.0-42.0 39.9 34,0

Tilapia nilotica 28 35 37.5-42.0 40.3 35.0

30 & 39.0-42.5 40.5 j6.0

24 34 36.0-37.5 36.6 34.0

Labeo nilotica 28 36 37.5-38.0 37.6 34.0

30 37 38.5-39.5 38.7 34.0

24 34 37.5-39.0 38.2 34.0

Gambosia affinis 28 35 37.5-39.5 38.8 34.0

30 36.5 39.0-41.0 39.7 35.0
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Table (2)
Blood picture of (mean + S.E.) Tilapia nilotica fish subjected to temperature level
of 32°C for one week.
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Time Post- exposure (day)
Control
1 2 3 4 5 6 7

16.88%* 15.9%* 10.2 B.7% 11.26 13.52 15.58%* 11.18

Hb * * hd * * L ¥ i
0.639 0.535 0.737 0.816 0.557 0.639 0.364 0.392

2.34%% 2.56%% 1.93%% 1.29%x 1.95% 2.07%% 2.95%* 4.09

RBCs * * . + * + * *
n.141 0.115 0.152 0.237 0.120 0.241 0.024 0.088

24.4 22.8 17.4 21.8 23.2 18.8 23.6 24.8

PCv 5 & * .3 * v % *

0.02 0.49 1.57 3.6 10.2 1.02 0.76 2.94

106,7%* 89.32* B9.64* 162.25%* 126.81%% 64,55 79.80 61.24

il & * s T - £ p 2 »

3.8 2.39 3.52 20.07 9.276 A 2.16 B.54

72.34 %% 62.31%% 52,79%% 77.80%* 57.88%* 45.66%%  52.68%* 27.30

MCH % ;3 * * 3 ¥ + 3
2.54 2.37 1,10 16.8 1.24 3,46 0.972 0.772

69.33% 69.8% 59.11 43.32 48.88 72.71% 66.00% 47.9

MCHC b4 * * * ¥ * o s

2:77 2.38 1.56 8.93 3.27 4,94 0.605 6.18

**  Significant at P/_ 0.01 * Significant at P/ 0.05
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