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ABSTRACT

The effects of glyphosate on mortality rate and behavioural responses of Clarias
gariepinus fingerlings were investigated under laboratory conditions for 96 hours exposure
period. The lethal concentration (LCsx) value of glyphosate on fingerlings of Clarias gariepinus

was 0.0018 ml/l for 96 hours of exposure. The regression equation was found to be Y= 9.132 +

1.365 * Log conc; R °

=0.9277 (Y= probit kill). Fingerlings also exhibited several abnormal

behaviours, including restlessness, uncoordinated movement, loss of equilibrium, air gulping
and staying motionless at tank bottom. Oxygen consumption by fingerlings decreased with

increased concentration of glyphosate.
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INTRODUCTION

Glyphosate is one of the herbicides used for
the control of annual and perennial grasses,
broad-based leafed weeds as well as many
tree and species of crop in cropland and non-
crop sites (Ronald, 1989). The chemical
structure of glyphosate is as follows
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IUPAC Name: [(phosphonomethyl) amino]

acetic acid Rodosevich and Holt (1984)
observed that this herbicide is used in non-
crop situations, in areas as industrial sites,
road sides, ditch banks, irrigation canals,
fence lines, power line rights of way,
recreational areas and rail road embankments.
According to Akobundu (1987), this chemical
provides an effective and economical weed
control in terms of reduced labour.

Ronald (1989) and Stefferud (1990) stated
that this is one of the herbicides used in USA
for effective control of weeds in corn, rice,
and sorghum where crop production is fully
mechanized. According to Ovie (1985) and

Ronald (1989), residue of this herbicide has
been detected at phyto toxic concentration in
ground water, lakes, and streams as a result of
run-off from treated fields.

Many farmers in Nigeria of recent have been
using indiscriminately various types of
herbicides for the control of weeds in crop
land areas especially in irrigated canals, rice
fields e.t.c. The unpleasant development of
this to fish as a result of run-off from treated
fields to ground water, lakes, streams, rivers
e.t.c. is yet to be fully quantitatively and
qualitatively assessed. This study was
therefore aimed at investigating the effect of
the use of glyphosate on mortality rate and
behavioural pattern of fingerlings of Clarias

gariepinus.

MATERIALS AND METHODS

Fingerlings of Clarias gariepinus, mean
weight 5.8 = 0.2g and 4.2 + 0.3cm of length
collected from Tiddo Fish Farm, Makurdi,
Benue State, were used for the investigation.
The fish were acclimatized for seven days in
glass aquaria tanks measuring 60cm x 30cm x
30cm containing de-chlorinated and aerated
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tap water at room temperature of 28.43 +

1.32 0C. During the acclimation period, fish
were examined for pathogens and diseases.

There was no mortality during the acclimation
period. Water was changed at three days
interval to prevent the build of metabolic
wastes and was aerated to increase oxygen
supply. Fingerlings were fed twice daily with
fish meal at 3% body weight.

Feeding was stopped 24 hours prior to and
during exposure period that lasted for 96

hours. This was necessary because feeding
increases the rate of respiration and excretory
products, which may influence the toxicity of
test solution. Water was put into the bowls
using a measuring cylinder and was made up
with the test chemical (glyphosate) into the
bowls making it up 30litres, the same method
was applied to the duplicate,Ten fish were
stocked per aquarium for experimental
runs.The glyphosate concentration used was
0.015, 0.005, 0.0025, 0.0015, 0.0005 ml/l.
and stock exposed for each of the five toxicant
concentration. In each case, there was a
control in which ten fish were exposed to the

University of Agriculture (Makurdi) de-
chlorinated tap water only. For each of the

glyphosate concentration level, five aquaria
acting as replicate for each treatment
(concentration) were set up. Aeration was
provided by means of aerators prior to and
during exposures. Temperature condition was
kept at room temperature, and all aguaria were
exposed to equal amount of natural light. Fish
were examined for abnormal behaviors and
mortality for 6 hours, 12 hours,48 hours, 72
hours, and 96 hours, during the period.

The 96 hour LC s toxicity for each o
glyphosate concentration was determined as a
summary of percentage mortality data
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following the method of Hoque ef al ( 1993).

Which were immediately removed and
counted in every aquarium at each

observation time during the exposure periods.
The temperature, total alkalinity, hardness,
pH, dissolved oxygen, were monitored 24
hours using methods described by APHA
(1985). The result obtained were subjected to
regression statistical analysis and regression
equation for probit obtain . Thereafter a graph
was plotted to determine the relationship
between mortality and toxicant concentration

in order to determine the lethal concentration
(LCso).

RESULTS AND DISCUSSION

The physcio- chemical parameters of the test
solution in the experiment is as shown in
table 1.The LC s values derived from the o
toxicity test revealed that Clarias gariepinus
IS sensitive to the herbicide. At higher
concentrations, percentage mortality
increased as shown in table 2 and 3
respectively. The LCsvalue for 96 hours was
0.0018 ml/I (figure 1). The computed
regression equation was found to be Y =9.132
+1.365 * log Conc. (R - 0.9277, Y = probit
kill). The LC svalue in the present study for o
Clarias gariepinus is similar to the findings of
Haider and Inbarraji (1986) who used
formulations of propan. Rao et al (1985)
reported that LCsvalue of Elson for Clarias
gariepinus was 0.0010 ml/I for 48 hours of
exposure. Hoque et al (1993) observed that
the LCsivalue of Ronil on Clarias gariepinus
of 9.7cm in length was 1.67 ml/l exposed at 96
hours period.

At higher concentrations of the herbicide
exposed to fish, several abnormal behaviors
such as restlessness, erratic swimming, air
gulping, or respiratory distress, loss of
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equilibrium and resting motionless at the
bottom of aquaria were observed, similar to
Lovely (1998) observations. Avoaja and Oti
(1997) reported these abnormal behavioral
responses in fish exposed to toxicants.

The erratic swimming, restlessness gulping of
air and resting motionless at the bottom of
aquaria observed in this investigation are
indications that mortality of the exposed fish is
not only due to impaired metabolism, but
could in addition be due to nervous disorder.
This similar to the findings of Oti (2000),
Annune, et al (1994) who reported these
abnormal behavioral responses in fingerlings of
the hybrid, Hetero-clarias exposed to
toxicants at 96 hours period. The physio-

chemical parameters of the solution
fluctuated slightly during the bioassay. This
fluctuation was not enough to have caused the
mortality. Death of test fish exposed to
herbicide may be attributed to the destruction
of such organs as the gills, liver ,kidney ,brain
, blood system and the pancreas. Shultz
(1971) had demonstrated that several cell
damage especially of pancrease can occur
after contact with herbicides. Annune et al
(1994) also reported that gill tissues are most
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sensitive to water pollutants since bills are the
primary site for osmo-regulation and
respiration. They are highly vulnerable to
lesions due to their immediate contact with
aquatic pollutants while some pollutants enter
the body, there is evidence that some of them
exert their effects on the external surface of
the fish especially the gills. The very high
toxicity of the herbicide could probably be
attributed to some possible synergistic effect
likely to be produced by the active ingredients
in the herbicide of which is the compound that
exist separately as herbicide and likely to be
equally toxic to fish. The herbicide is acutely
toxic to fish Clarias gariepinus. Temperature,
free carbon dioxide, PH, alkalinity, and other
physiological status of the test animals have
profound effects, on the toxicity of agro-
chemicals.( Boyd 1979, Rand and Petrocelli
1985). Meleter et al (1971) reported that
herbicide affect gas exchange of fish and other
aquatic organisms. This might probably be
out of the reasons for the decline of oxygen
concentrations. Because the parameters had
little variation it was evident that physical and
chemical properties of the water holding tanks
were within the desirable range of fish culture
(Boyd, 1979).

Table 1: Physico chemical parameters of test solution

Parameters Range Mean S.E.
Temperature °C 28.9- 29.50 29.43- £1.12 .32
Total Alkalinity mg/l CaCO3; 22.00- 28.50 2597675+0.6666
pH 5.5-7.50 6.8535 0336
Dissolved oxygen mg/I 16.50- 7.8 6.876/5£0.0(77

37 £1155
Water hardness mg/l CaCO;  35-40 37 8
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Table 2: Mortality Rate of Fingerlings of Clarias gariepinus exposed to
varied concentrations of glyphosate

No.of  No.of Concentration Mortality No.of  Percentage
tanks test mi/l 12 24 48 72 9% mortality mortality
fish hours hours hours hours hours
Control 10 0 0 0 0 0 0/10 0
1 10 0.0005 0 0 0 1 3 4/10 40
2 10 0.0015 0 0 0 2 3 5/10 50
3 10 0.0025 0 0 0 3 4 7110 70
4 10 0.005 0 0 0 2 6 8/10 80
5 10 0.015 0 1 3 6 0 10/10 100

Table 3: Percentage Mortality Rate of Fingerlings of Clarias gariepinus

Exposed tovaried concentration of Glyphosate.

Concentration ml/l  Number of deaths  Mortality Percentage Probit
at 96 hours Mortality
Replicates
1 2 3
Control 0 0 0 0/30 0 -
0.0005 4 4 4 12/30 40 4,75
0.0015 5 6 5 16/30 53 5.08
0.0025 7 8 7 21/30 70 5.52
0.005 8 9 9 26/30 87 6.13
0.015 10 10 10  30/30 100 -
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Probit =9.132 + 1.365 * Log. Conc
R?*=0.9277
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Figure 1: Relationship between probit kill and log of concentration of glyphosate for

determination of 96 hrs Lc <

Rom the investigation, it is found that
glyphosate, was toxic to Clarias gariepinus
and the effect increase with increase in
concentrations. Environmental authorities
need to set quality standards on use of
glyphosate in aquatic ecosystem. This reduces
the deleterious effects on the environment,
other living aquatic organisms and man.
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