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ABSTRACT
Chemical fertilizers have been used globally for centuries for improve agricultural yield and overall

increased food production. This research is aimed at establishing the hematological and behavioral
response of Clarias gariepinus fingerlings exposed to Urea. The experiments were performed with
one control and three treatments in duplicate. The test organisms were exposed to 1.0g/l (trmt 1),
1.5¢/1 (trmt 2) and 2.0g/l (trmt 3) of urea respectively. The results of the hematological analysis
carried out after exposure showed that parked cell volume (PCV) decrease as the concentration of
the Urea increased it was 30.00 for trmtl and 23.0 for trmt3. Haemoglobin counts (Hb), Red blood
cells counts (RBC) and White blood cells counts (WBC) also decreases as the concentration of the
Urea increases. The observation on the behavioral pattern after exposure include attempt to jump
out, air gulping at the surface, loss of reflex, erratic swimming, loss of response to stimuli and finally
death. Although chemical fertilizers are highly essential in enhancing agricultural productivity, their
deleterious and devastating effect on aquatic biota and the general aquatic environment far out-

weigh the benefits. The use of chemical fertilizers should therefore be discouraged.
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Introduction use of fertilizers in agriculture is highly

Chemical fertilizers have been used globally indispensible and is widely accepted by an

for centuries for improve agricultural yield . .
ever increasing number of farmers. However,

and overall increased food production. The fertilizers have been known to have
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devastating effect on aquatic biota generally.
Furthermore, chemical fertilizers have severe
effect on

deleterious fish  populations,

manifesting in several physiological and
biochemical defects in fishes. These fertilizers
are introduced allochthonously in to the
aquatic ecosystem through precipitation and
surface runoffs resulting in eutrophication and
aquatic pollution when in excess amounts.
Water bodies have been used over the years as
repositories for a wide variety of xenobiotics,
which cause biochemical and hispathological
alterations in fishes. Reddy and Rawat (2013)
reported histo-cytopathological alteration in
gills and liver of fish while Aboud (2010)
reported impact of heavy metal pollution on
immune response of Oreochromis niloticus.

Toxicity test are necessary in water pollution
evaluation because chemical and physical test
alone are not sufficient to asses potential
effects on aquatic biota (APHA, 2005).
Pollution occurs whenever potentially harmful
substances are released in to the environment
and is caused mainly by human induced
perturbation though, sometimes it can be by
natural process (Burchart et al., 2010). The
extreme effect of pollution could lead to
extinction of species through mass mortality,
low fecundity and reproductive potential and
migration to more favorable areas culminating
in gross reduction in
(Barnosky,2012).

hazardous as it prevents the diffusion of

population size.
Chemical pollution is
dissolved oxygen in to the water thus

hindering biological processes resulting in
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offensive ammonia odor and overall lowering
of water quality (Gibbs et al., 2009); Aboud,
2010).

Haematological parameters are employed to
describe health status of organism with
circulatory system, it is considered by
Blaxhall (2002) as best tool to for assessing
the health of fish. Haematology is an effective
and sensitive index to monitor physiological
and pathological changes in fish. It contributes
to a greater understanding of factors such as
phyllogenetic position, ecological habitat,
food selection and mode of life. It can also be
used as a clinical tool for the investigation of
biochemical and physiological disturbances in
fish caused by pollution, disease and other
stress factors. Haematological studies on fish
have assumed greater significance due to the
increasing emphasis on aquaculture. Fish have
been the most popular test organism because
they are presumed to be the best understood,
one of the most important organisms in the
aquatic environment and perceived as most
valuable by the majority of researchers for the
assessment of aquatic pollution. To carry out
effects of toxins on aquatic system, fish is
more reliable as a bio-indicator.

Materials and methods

Two hundred fingerlings of Clarias gariepinus
were obtained from a private fish farm and
were transported in jerry can to the Binyaminu
Usman polytechnic fish laboratory. Health
status examination was carried out on the fish
and healthy samples were introduced in to the

plastic tank to acclimatize for one week.
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Acclimatize fish were taken and transferred in
to the experimental tank; ten fishes each were
placed in plastic tank of 10litres capacity
prepared by filling each tank with 5 litres of
water. The experiments were performed with
one control and three treatments in duplicate.
The test organisms were exposed to 1.0g/I
(trmt 1), 1.5g/1 (trmt 2) and 2.0g/l (trmt 3) of
urea respectively.

Behavioral Examination:

The behavioral pattern of exposed fish were
observed, timed and noted immediately after
the addition of urea to stocked experimental
tanks; fish that were already lying on the floor
of the tank were removed without delay for
blood collection before death.

Results and Discussions

Collection and analysis of blood:

The fish were caught individually with dip net
and were made to lie flat on a laboratory work
table, blood was withdrawn by heart puncture
into syringe containing a drop of 10% EDTA
solution. The blood collected was 1ml each
and then the blood was analyzed for the
packed cell volume, haemoglobin content,
leucoytes, count and erythrocyte count
according to procedure described by Blaxhall
and Daisley (1973).

The results Hematological and behavioral responses of Clarias gariepinus fingerlings exposed to

Urea in a 96hours static bioassay are given in table land figure 1.

Table 1: Results of Hematological parameters of

Clarias gariepinus exposed to Urea

Parameters Control Treatment 1 Treatment 2 Treatment 3
PCV (%) 31.00 30.00 25.0 23.0
HB (g/dI) 10.3 10.06 8.3 7.3
WBC (x 103 pl) 6.2 6.1 35 2.8
RBC(x 102 pl) 3.2 3.1 2.3 2.1
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Figure 1: Variation in Haematological parameters of Clarias gariepinus exposed Urea

Observed behavioral response include attempt
to jump out, air gulping at the surface, loss of
reflex, erratic swimming, loss of response to
stimuli  and death.

finally Physical

examinations  showed gills and fins
discolorations. The differences in behavioral
responses to toxicants are attributed to a
number of factors ranging from nature of the
chemical and its concentration, the species and
size or age of the fish, to the ambient
environmental conditions (FAO, 1981).

The abnormal behaviors tend to suggest some
nervous disorder and insufficient oxygen
supply (chung-min et al.,2003).

The results of haematological analysis shows
that, the higher the concentrations of Urea the
higher the reduction of Park cell volume,
Haemoglobin, White blood cell and Red blood
cell. The primary consequence of changes in
white blood cells count(WBC) in the stressed
fish samples is the suppression of the immune
system and increased susceptibility to disease
as observed by Wedermeyer et al., (1977).
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Decrease in red blood cell count(RBC) could
be as a result of damage to haemopoetic
organs; osmoregulations was impaired once
the gill were damage causing haemodilution
leading to decrease in number of RBC through
haemolysis. The decrease in RBC and Hb
concentration are often accompanied by
decrease in  haematocrit  value; this
demonstrated the physiological dysfunction of
the haemopoeitic system. In this study, Hb
decreased in all treatment tanks; this can be a
good indicator of anemia.

Conclusions

Decline in blood cells and haemoglobin
indicated the

content haemotoxicity  of

chemical fertilizers. The toxins may
eventually accumulate in body tissues of
consumers of such fish reared in chemically
fertilized waters. Although chemical fertilizers
are highly essential in enhancing agricultural
productivity, their deleterious and devastating
effect on aquatic biota and the general aquatic

environment far out-weigh the benefits. The
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use of chemical fertilizers should therefore be
discouraged.
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