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Abstract

Le thal toxicity is a tool used in piscicide bio-safety assessment in fish farming prior to its proper application in
sustainable aquaculture. Piscicides of plant origin are usually used for fish capturing. Lethal toxicity is an indication
of baseline data assessment before any piscicide of plant origin could be used in sustainable aquaculture. This study
assessed the lethal toxicity (LCso) effect of Balanites aeguptiaca water root extract on fresh water fish, Catla catla for
96-h under renewal toxicity exposure. Lethal Concentration (LCso) for Catla catla the mortality was obtained at 13
mg/1 for 24 hrs. to 7 mg/1 for 96 hrs. where fish showed abnormal behaviour such as erratic swimming, mucus
secretion, loss of scales, haemorrhages, and stiff fin rays prior to death. Water root extract of B. aeguptiaca could

serve as tool in aquaculture to assess bio-safety level of targeted and non-targeted aquatic organisms in pond
Keywords: Moringa oleifera, Acute Toxicity, Freshwater fish, Piscicide.

Introduction

Acute aquatic toxicity represents the
intrinsic property of a substance to be injurious
to an organism in a short-term exposure to that
substance. Static acute toxicity tests provide
rapidand reproducible concentration-response
curves forestimating toxic e ffects of chemicals on
aquatic organisms. With the help of these tests
the relative toxicity of large number of che micals
present in the natural aquatic systems due to
variety of chemical spills can be determined.
There is a vigorous documentation of the use of
acute toxicity tests for assessing the potential
hazard of chemical contaminants to aquatic
organisms (Brack et al, 2002).

Acute toxicity is expressed as the median
lethal concentration (LCso) that is the
concentration in water which kills 50% of a test
batch of fish within a continuous period of
exposure which must be stated (Amweg and
Weston, 2005). The application of the LCso has
gained acceptance among toxicologists and is
generally the most highly rated test of assessing
potential  adverse effects of chemical
contaminants to aquatic life. The use of 96-h,
LC50 has been widely recommended as a
preliminary step in toxicological studies on fishe s
(Parrott et al.,, 2006; Moreira-Santos et al.,
2008). LCso is customary to represent the
lethality of a toxicant to a te st species in terms of
lethal concentration (for aquatic animals) and
lethal dose (for terrestrial animal). It is always
expressed in terms of g or mg/kg body weight of
the animal and lethal concentrations (LC) in
terms of Parts/million (ppm) or parts/billion
(ppb) or milligram/liter (mg/L). The relationship
between the concentration of an environmental
toxicant and its lethal effects on living organisms
is often a sigmoid curve.

Fish farming or aquaculture is reported
to be the fastest growing food production system
worldwide. This is because fishes have high feed
conversion ratio coupled with their high
utilization of both Agricultural and animal wastes
leading to high productivity and high returns
while providing the much needed employment
opportunities (Katina, 2000). The use of toxic
plants for catching fish is a common practice
worldwide. The ichtyotoxic characteristics of
some of these plants make them potent tools for
catching or stupefying fish all over the world.
Above some forty years ago, local fishermen in
Nigeria have reported used specific biocides
derived from plants for fishing (Reed et al,
1967). Since then, this has continued unabated
indifferent parts of the country. Besides, a
number of laboratory studies have revealed the
toxicity of plant extracts to fishes (Ayotunde and
Ofem, 2008) being used as molluscicides
(Maikai, etal., 2008) in the aquatic environme nt
where non-target fish species may suffer in
ways. Different species of plants
employed as piscicides have different effects,
depending on the species of fish targeted (Van
Andel, 2002). The active principles in the plant
part used (leaves, seeds, kemel, bark and root)
have varying potencies and modes of action
depending on poisons, although plants with

various

sufficient levels of whether it is applied directly
and the forms of extracts, aqueous or alcohol
used (Sambasivam et al., 2003). The two main
groups of phytochemicals that occur in most
plants used for the stunning fish, the rotenones
and saponins, as well as a third group of plants
which liberate cynanide in water, account for
nearly all varieties of fish ichthyoethereol,
triterpene and other ichthyotoxins are also used
(Béarez, 1998).
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The Indian major carps Catla catla
(Hamilton) was used as the test animal because
it is present in almost all fre shwater rese roirs in
India and is suitable for toxicity monitoring (Nair,
Sherief, 1998)and pose a potential direct threat
to freshwater organism, particularly to sensitive
animals, such as fishes (Sarvanan et al., 2003).
Material and Methods
Collection Preparation and Extraction of plant
materials by maceration method

The roots of Balanites aegyptiaca were
collected from local area. After shade drying the
plant material was grounded into powder using
pestle and mortar. Exposure to sunlight was
avoided to prevent the loss of active components.
One liter of distilled water was mixed with 200 g
of powdered plant material. The mixtures were
kept for 2 days in tightly sealed vessels at room
temperature and stirred several times daily with
a sterile glass rod. This mixture was filtered
through muslin cloth. Further extraction of the
residue was repeated 3-5 times until a clear
colorless supernatant extraction liquid was
obtained indicating that no more extraction from
the plant material was possible. The extracted
liquid was subjected to water bath evaporation to
remove the solvent. The water bath temperature
was adjusted to 4000 C. The semi-solid extract
produced was keptundera ceiling fan to dry. The
extract was weighed and portion of it used for
phytochemical screening while the rest was use
for the susceptibility test.

Experimental animals

One hundred samples of Catla catla were
brought to the laboratory from the local market
of daryapur area and acclimatized for 14 days in
de-chlorinated water, under the following
conditions; water temperature 23 -25 0C, 12-h
light-dark cycle; pH 7.0 -7.2. Fishes were fed
twice a day with commercial floating feed
containing 30 % of protein and fed at 3 % of their
body weight as maintenance ration. Faeces and
food debris were siphoned out on a daily basis
and water replaced every 24 hours to avoid
contamination of the fishes before the beginning
of the experiment.

Exposure of test fish to water extract of root
of Balanites aegyptiaca

A total number of ten (10) plastic tanks
each with a capacity of 35 litres were used for the
bioassay experiment. Different acute
concentrations were prepared in triplicate. Each
of the tanks was stocked with 10 fishes of mean
weight (400gms) and mean length (16cm). The
96-hour LCso (lethal concentration) was
determined. The water quality parameters were

monitored at every 24 hours. Mortality and
obserwed behaviours of the fish were recorded
daily. Dead fish were immediately removed from
each test tank to avoid polluting the tanks. The
root extract concentrations in the various test
tanks were renewed daily after changing the
waterin the test tanks to maintain their potency.
Lethal toxicity test

Lethal concentration of 13.00 mg/l was
selected for this experiment. Ten fishes were
exposed to each concentration. Along with this,
appropriate control was maintained for each test.
The mortality did not exceed 5% during the test
period in control. Survival and mortality
percentage were tabulated after 24, 48, 72 and
96 hrs.

For the lethal toxicity test, the fresh water fishes
were divided in two groups as follows.

Group I: - Control group of Catla catla

Group II: - Fishes Catla catla were exposed to
lethal concentration of root water extract.

Result and discussion

The fresh water fish Catla catlawhen
exposed to different concentration of root
waterextract of B. aegyptiacaat different time
intervals, from percent survival and mortality
rate, LCso values were calculated from direct
observation as follows.

At 1.00 mg/l conc. of root extract
B.aegyptiaca the survival rate are 100% at
24hrs, 48hrs, 72hrs and 96hrs. No mortality
obtained. At 3.00 mg/l conc. of root extract
B.aegyptiaca the survival rate are 100% at
24hrs, 48hrs, and 72hrs but at 96hrs. survival
rate is 90% and mortality 10%.At 5.00 mg/1conc.
of root extract B.aegyptiaca the survival rate at
24hrs.-100%, 48hrs-90% and 10%, 72hrs-80%
and 20%, 96hrs.-80% and 20%.At 7.00 mg/l
conc. of root extract B.aegyptiaca the survival
rate at 24hrs. - 80% and 20%, for 48 hrs-7 0% and
30%, 72hrs-60% and 40%, 96hrs.-50% and
50%.At 9.00 mg/l conc. of root extract
B.aegyptiaca the survival rate at 24hrs. - 70%
and mortality 30%, for 48hrs-60% and 40%,
72hrs-50% and 50%, 96hrs.-40% and 60%.At
11.00 mg/1 conc. of root extract B.aegyptiaca
the survival rate at 24hrs. - 60% and mortality
40%, for 48hrs-50% and 50%, 72hrs-40% and
60%, 96hrs.-30% and 70%.At 13.00 mg/1 conc.
of root extract B.aegyptiaca the survival rate at
24hrs. - 50% and mortality 50%, for 48hrs-30%
and 70%, 72hrs-20% and 80%, 96hrs.-zero% and
100%.LCso values obtained were 13.00 mg/l,
11.00 mg/l, 9.00 mg/l, and 7.00 mg/1, 5.00
mg/l, 3.00 mg/l and 1.00 mg/l for 24, 48, 72
and 96 hrs. respectively (Table 1.1).
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Catla catlawere stressed
progressivelywith time before death. The pattem
of  mortality wassimilar for various
concentrations of the root water extract of
B.aegyptiaca. Athigher concentration in lethal
effect (7.00, 9.00, 11.00 and 13.00mg/l), rate
ofmortality significantly (P< 0.05) increased from
20% at 24hrs to 100% at 96hrs (Tables 1.2).
There was nomortality in the control (0.00mg/1)
experiment.The piscicidal  potential and

phytotoxic properties of plant extracts have been

Table 1.1: % Survival and mortality rate of fishCatla catla exposed to

B.aegyptiacaat24,48,72,96 hrs. respectively.

reported by several researchers such as
(Akinwande et al.,, 2007; Ayoola et al., 2011).
The estimated lethal toxicity for 96hrs LCso
(07.00 mg/]) ofB.aegyptiacawater root extract for
the fish Catla catla (Table 1.3)in the present
study is far higher than 2.44 mg/l reported by
(Fafioye, 2012), when white Tilapia fingerlings
were exposed to water extract of Almond
Terminalia catappa estimates vary in different
fish species and in the same species under
different conditions (Omitoyin et al. 2006).

root waterextract of

24hrs. 48hrs. 72hrs. | 96hrs

Sr. No. | Conc. Mg/1 s M| s M S M | s M

1 0.00 10{ 00| 10 OO0 | 10|00 | 10| 00
2 1.00 10{ 00| 10 OO0 | 10|00 | 10| 00
3 3.00 10 00| 10 00 | 10|00 |09 |01
4 5.00 10|/ 00|09 01|08 |02 |08]|02
5 7.00 08| 02|07 03|06 |04 |05]|05
6 9.00 07 | 03|06 04 |05|05 |04 |06
7 11.00 06| 04|05 05|04 |06 | 03|07
8 13.00 05| 05(03 07 |02(08 00|10

Table 1.2: % Survival and mortality rate of fish Catla catla exposed to root water extract of

B.aegyptiacaat 24,48, 72,96 hrs. respectively.

Sr. No. | Exposure Period | LCso

1 24hrs. 13 mg/1
2 48hrs. 11 mg/1
3 72hrs. 09 mg/1
4 96hrs. 07 mg/1

Figure.1.3: Different concentration of root water extract of B.aegyptiaca at 24,48,72,96 hrs. Survival

and mortality rate, LCso values were shown.
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Conclusion products. As more research is carried out on the
Lethal and sub-lethal toxicity studies clearly bio-active compounds producedby these plants
indicates that through effective mitigation steps the potential for discovering new medicaldrugs
and proper management of our ecosystem the increases. Much work is still to be done on the
negative impact of piscicides toxicity on fishes field ofthese interesting plants.
could be reduced to certain levels. It is also Acknowledgment
suggestive that these types of toxicological The author would like to thank to Dept. of
studies are highly required to monitor the aquatic Zoology,J D Patil Sanguldakar college, Daryapur
system and to assess the toxic effect of piscicides for provide a resrarch lab. Thanks to all research
on aquatic organisms particularly fishes. person they give help me.
A brief review of fish poisons derived from plants References
used throughout the world, not only as Akinwande A.A.A., Sogbesan A.O., Moody F.O.
piscicides, but for a rangeofotheruses, including and Ugwumba AAA (2007): Piscicidal potential
insecticidal and in folk medicineshas been of mesocarp of neem plant (Azadirachta indica
presented in the hope of providing a useful A.Juss.) fruit on hybrid, “Heteroclarias”. Journal
background for students interested in natural of Environmental Biology 28 (3): 533-6
SHRI SHIVAJI SCIENCE COLLEGE, NAGPUR 1012 ICRTS-2017



IJRBAT, Special Issue (2),Vol-V, July 2017

ISSN No. 2347-517X (Online)

Amweg, E.L. and Weston D.P. (2005): Use and
toxicity of pyrethroid pesticides in the Central
Valley, California, USA. Environ Toxicol Chem
24:1300-1301.

Ayoola, S.0., Kuton, M.P., Idowu, A.A., and
Adelekun, A.B. (2011): “Acute Toxicity of Nile
Tilapia(Oreochromis niloticus) Juveniles Exposed
to Aqueous and Ethanolic Extracts of Ipomoea
aquatica Leaf"'. Nature and Science 9(3):91-99.
Ayotunde, E.O. and Ofem B.O. (2008): Acute
and Chronic Toxicity of Pawpaw (Carica papaya)
Seed Powder to Nile Tilapia Oreochromis niloticus
(Linne 1757), Adult. Afr. J. Biotechnol. 7 (13):
2265-2274.

Béarez, P.(1998): Focus: First archaelogical
indication offishing by poison in a sea
environment by theengoroy population at
Salango (Manabi, Ecuador). J. Archaeol Sci., 25:
943-948.

Brack, W., K. Schirmer, T. Kind, S. Schrader,
G. Schuurmann Rack, W., K. Schirmer, T.
Kind, S. Schrader, G. Schuurmann (2002):
Effectdirected fractionation and identi irected
fractionation and identification of cytochrome
P450A-inducing halogenated aromatic cation of
cytochrome P450A-inducing halogenated
aromatic hydrocarbons in contaminated
sediment. Environ. Toxicol.Chem ydrocarbons in
contaminated sediment.Environ. Toxicol.Chem.
21,2654-2662. 1, 2654-2662

Fafioye, 0.0. (2012): “Acute and sub-acute
toxicities of five plant extracts on white
tilapia,Oreochromis niloticus (Trewavas)” Irjas.
2(13): 525-530.

Katina, P.K., (2000): Freshwater aquaculture in
India:Status, potential and constraints. National
Center forAgriculture Economics and Policy
Re search.Workshop Proceedings 7. pp. 88-108.
Maikai, V.A., P.I. Kobo and A.O. Adaudi,
(2008): Acutetoxicity studies of aqueous stem

bark extract ofXimenia americana. Afr. J.
Biotech., 7(10):1600-1603.

Moreira-Santos, M, Donato C, Lopes I. and
Ribeiro R (2008): Avoidance tests with small
fish: determination of the median avoidance
concentration and of the lowest-observed-effect
gradient. Environ. Toxicol. Chem.,27:1576-1582.
doi:10.1897/07-094.1.

Nair J. R. and Sherief P. M. (1998): Acute
toxicity of phenol andlong-term effects on food
consumption and growthof juvenile rohu Labeo
rohita (Ham. under tropicalconditions. Asian
Fish Sci1998;10:179-187.

Omitoyin, B.O., Ajani E.K., Adesina B.T. and
Okuagu C.N.F. (2006): Toxicity of Lindane
(gamma-hexachloro- cyclohexane) to Clarias
gariepinus (Burchell, 1822). World Journal of
Zoology 1(1): 57-63.

Parrott, J.L., McMaster M.E. and Hewitt L.M.
(2006): A decades of research on the
environmental impacts of pulp and papermill
effluents in canada: Developmentand application
of fish bioassays. J. Toxicol. Environ. Health, 9:
297-317 doi:10.1080/15287390500195752.
Reed W, Burchard J, Jonathan T, Ibrahim Y.
(1967): Fish and fisheries of Northem Nigeria.
Min. of Agric. Northern Nigeria.115-117.
Sambasivam, S., R. Chandran, G. Karpagam
and S. A. Khan (2003): Toxicity of leaf extracts
of oleander, Thevetia neriflora on tilapia. J.
Environ. Biol., 24(2): 201-204.

Sarvanan, T.S., Mohamed M.A.,
Chanderasekar R. and Sundramoorthy M.
(2003): Freshwater fishes as indicators ofKaveri
River pollution. J Environ Biol 2003; 24:381-389.
Van Andel, T., (2002): The diverse uses of fish-
poison plants in Northwes Guyana. Econ. Bot.,
54:865-875.

SHRISHIVAJISCIENCE COLLEGE, NAGPUR

1013

ICRTS-2017



