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The increase in urbanization in the last decades has
produced an increase 1in discharges of domestic and
industrial residues. During this period, detergents
have become a severe problem in aquatic systems. These
substances are rarely found in concentrations lethal to
aquatic organisms; however, they cause stress and
interfere with their fitness.

Sublethal concentrations of surfactants harm the gill
epithelium of fish by changing the lipid composition of
the tissue and affecting the production of mucus. They
also partially destroy the epithelium chloride cells
(Schmid and Mann 1961; Abel and Skidmore 1974). The
deterioration of the gill epithelium alters the
respiratory function and the hydromineral balance in
these organisms (Rosas et al. 1988). The presence of
detergents in the environment has also been seen to
harm the peripheral nerve receptors of fish which in
turn causes changes in feeding and thermoregulatory
behavior (Bardach et al. 1965; Olgivie and Anderson
1965) . Changes in the energy balance of
Ctenopharyngodon idella (Val.) subjected to sublethal
concentration of detergents have been recently reported
(Espina et al. 1986). These responses together with
selection and avoidance of temperature have survival
value as they affect the functional relationships
between the organism and its environment, and are
ecologically meaningful as a result (Sprague 1971;
Prosser and Nelson 1981).

Several authors have observed changes in the selection
of, as well as in the tolerance to temperature on the
part of fish subjected to sublethal concentrations of
contaminating agents. However, little is known about
the effect of detergents on fish responses. The effect
of a detergent of domestic use on the thermic responses
of the juveniles of the herbivorous carp C. idella was
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evaluated in this work.

This species was selected as a test organism because of
its importance in aquaculture in this country.

MATERIALS AND METHODS

Juveniles of the herbivorous carp C. idella (1.03-2.60
g wet weight) obtained from a commercial hatchery were
kept in the laboratory in glass aquaria at a density of
ten fish per 30 L, in dechlorinated, aereated water
with an alkalinity_pf 136-139 mg CaCoO3/L. Fish were
maintained at 24 - 1Cc for 1 wk after whiqp the
temperature was raised 1°C/per day up to 29 = 1°C.
This temperature is directly related to the carp’s
thermal preferendum when measured against a horizontal
gradient in the laboratory (Alcaraz 1989). Fish were
fed (8% of their body weight per day) ground carp
pellets combined with lucern (75:25). Photoperiod was
maintained at 12 h of light:12 h of darkness.

Sublethal concentrations of commercial detergent (41.9%
sodium alkyl aryl sulphonate, AAS) of 0.0 (control),
5.0, 8.0 and 12.6 mg/L were used. Thirty fish were
exgosed (21-25 d) in separate 30 L aereated aquaria at
29°C, and two thirds of the water volume was changed
daily after feeding (Espina et al. 1986).

Behavioral responses of fish to temperature were
evaluated along a horizontal thermal gradient (Alcaraz
1989). Gradient was established in an asbestos tube.
Fish were introduced into the gradient (19-38°C) sector
at a temperature similar to that of acclimation (29°C)
and observations started 40 min 1later. The fish
positions along the thermal gradient and the
temperature were recorded for the control and
experimental groups every 10 min for approximately 3
hr. Five carps were measured at a time. Four
replications of each treatment were conducted (n=80) at
the same time of day in order to avoid diel fluctuation
effects on fish preferenda.

Superior incipient lethal temperature (SILT) was
established according to Kilgour et al. (1985) to
evaluate thermal tolerance of the juvenile grass carps,
which is the same temperature at which 50% of the test
fish died. Ten fish of all experimental conditions
were abruptly transfered from water at 29°C to aereated
water baths at seven different temperatures. Fish that
remained alive for more than 120 min were discarded.
Resistance times were registered for individual fish in
each bath. Data were used to calculate mortification
rates according to the above mentioned authors.
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Growth rates from fish subjected to different detergent
concentrations (0, 5, 8 and 12.6 mg/L), were calculated
from the difference between the initial and the final
wet weight after 21 days. Values were expressed as

mg/day.

For the statistical analysis, median values of fish
thermal preference and confidence intervals (95%) were
calculated using the STATGRAPHICS statistical program

(1985). This program also facilitated calculation of
the regression line parameters fitted by the least
squares method used in the SILT calculation. In order

to identify significant differences the Kruskal-Wallis
non parametric test was carried out (Zar 1974).

RESULTS AND DISCUSSION

A survival of 100% was Tregistered during the
maintenance period as well as during the time the fish
were subjected to the different detergent
concentrations. However, exposure (21 d) to the
detergent affected growth and changed the responses to
temperature of the juveniles of the herbivorous carp C.
idella.

The final temperature preferendum of the unexposed fish
measured by the acute method was 29°C. A tendency to
prefer higher temperatures as the detergent
concentration in the environment increased was observed
(Table 1), although only at the greatest concentration
were the differences between the control group and the
other experimental groups significant (P < 0.05).

Superior incipient lethal temperature (SILT) of C.

idella subjected to the detergent significantly
decreased (P < 0.05) with an increase in the detergent
concentration in the envircnment (Table 1). The value

of SILT was different from that of the control at each
concentration (P < 0.05).

There were not any differences in the initial fish
weight of control and experimental groups (P>0.05). The
growth rate (mg/day) of the fish in the control group
was significantly greater (P<0.05) than that of the
carps subjected to the contaminating agent (Table 2).
Among these it was possible to observe an important
decrease 1in growth when the detergent concentration
increased. For the control group a 31% increase in
weight was registered in 21 d, in contrast a 16%
increase in weight the carps subjected to a
concentration of 5 mg/L of detergent, and a 4.7 and
3.7% increase in weight those subjected to the greatest
concentrations (8 and 12.6 mg/L).
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Table 1. Median values and 95% confidence limits of
preferred temgerature (PT) and superor incipient lethal
temperature ( C) of C. idella exposed 21 4 to different

detergent concentrations (mg/L). Number of fishes in
parentheses.
Detergent PT SILT
0.0 30.00 39.50
29.7 - 30.3 39.2 - 39.8
(20) (10)
5.0 30.97 36.80
30.5 - 31.4 * 36.6 - 37.0
(20) (10)
8.0 30.00 38.60
29.6 - 30.4 * 38.1 - 39.1
(20) (10)
12.6 31.50 35.40
* 31.2 - 31.8 * 35.2 ~ 35.6
(20) (10)

The significant differences (P < 0.05) are marked with
an asterisk (*).

The thermal preferences of ectothermic organisms
characterize their capacity to respond to the directing
influence of temperature. Reynolds and Casterlin
(1977) have mentioned that fish, together with other
vertebrates, exhibit this capacity by occupying a
narrow range when placed in an ample thermal gradient
in the laboratory. This is interpreted as a reflection
of the precision of thermoregulator behavior. Any
change in the favorite temperature of the fish serves
as an indicator of alterations caused by changes in the
environment, such as thermal stress or the presence of
pesticides (Olgivie and Anderson 1965). This latter is
due to the precision and specificity of thermoselection
in fish. The above mentioned authors demonstrated that
salmon (Salmo salar) selects lower or higher
temperatures when subjected to DDT depending on whether
the concentration of the contaminating agent is high or
low. Peterson (1973) proved that S. salar preferred
temperatures 5 to 7°C higher than the controls when
subjected to the dreater concentrations of several
pesticides, and observed similar effects in Salvelinus
fontinalis.

The Jjuveniles of the herbivorous carp selected
temperatures higher than those at which the animals
acclimatized. The acute preferendum that characterized
thermoselection was 29°C. The value of the selected
temperature increased as the detergent concentration in
the environment increased. A concentration of 12.6 mg/L
of active agent brought about significant (P < 0.05)
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differences with respect to the control. This is

Table 2. Growth rate (mg/day) of C. idella exposed to
different detergent concentration for 21 days (mean
values). N = number of organisms.

Detergent N Initial weight Final weight  /weight

(9) (9) (mg/day)
0.0 30 1.35 1.77 20.00
5.0 30 1.68 1.95 12.86 *
8.0 30 1.69 1.77 3.81 *
12.6 30 1.34 1.39 2.38 *

The significant differences (P < 0.05) are marked with
an asterisk (*).

interpreted as a symptom of stress since the preferred
temperature represents the thermal gradient interval in
which the fish carry out their functions more
eff1c1ent1y (Kellog and Gift 1983). The difference was
only of 1.5°C but indicated thermal disorientation.

Fish growth rate was calculated in order to establish
the degree of stress caused by the detergent, as growth
responds specially well to the selected temperature.
Compared with the control, a 36.9% decrease in the
growth rate of fish subjected to the 1lesser
concentration and a decrease greater than 88% in that
fish subjected to the greater concentration were
registered. 1In a previous paper (Espina et al. 1986)
the energy balance of juveniles of C. idella was found
to be altered by alkyl aryl sulphonate.

The dlfference between the selected temperature and the
SILT is 9.5 °C in the control groups of juvenlles of C.
idella and it decreases to 5.8 °C and to 3.9 °C at the
lower and higher concentration of the contaminating
agent respectively. The effect of the detergent is
also evident in the decrease in the superior incipient
lethal temperature, and this decrease depends on the
concentration of the detergent in the environment.

The exposure of the organisms to sublethal
concentrations of detergent altered the responses to
the directing influence of temperature as well as
temperature acts as a modulating factor.
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