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ABSTRACT

The acute toxicity of tobacco (Nicotiana tobaccum) leaf dust, on the juvenile African catfish
(Clarias gariepinus) was assessed in a static renewal bioassay system for 96 hours. Five
graded concentrations of tobacco leaf dust were prepared as 25.00, 20.00, 15.00, 10.00, 05.00
mg/l and a control experiment (0.00mg/l). The 96hour LCs, value was 10.96mg/l, r? value of
0.68 with 95% lower and upper confidence limit of 7.50 and 16.00 mg/L respectively. At varied
concentrations of tobacco leaf dust, the fish showed erratic swimming, secretion of mucus,
respiratory distress, and darkening of skin. Mortality was recorded in all concentration of
tobacco leaf dust tested.

Keywords: Acute toxicity, Nicotiana tobaccum, tobacco leaf dus€larias gariepinus, 96hour
LCsp, Nigeria.

INTRODUCTION

The use of tobaccd\{cotiana tobaccum) leaf dust to clear fishponds of predators anddyee
before stocking, has been documented [1]. It hes béen reported that it is used to fish by
local fishermen in Nigeria [2]. The common predator ponds include predatory insects and
insects’ larvae like water scorpions, nymphs ofrates tadpoles and frogs, leeches, and fish
species likeClarias species, which could predate on small fingerlingsstockfish. These
predators are large enough to take significantdolthe stocked fish if not eradicated before
the ponds are stocked [3]. The attraction of tobadast as a biocide is because it is
inexpensive, locally available and easily degraelddl]. The active ingredient in Tobacco
leaves is nicotine, which contribute between 2%es%oweight of leaves [5].

The acute toxicity of tobacco leaf dust ©neochromis niloticus has been studied and reported
to have a 48h L& of 109.6mgf [6]. This value is far lower than that estimatedhis study in
which Clarias gariepinus was found to have 626mylthus indicating tha€. gariepinus was
more resistant to tobacco toxicity th@nniloticus [7].
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Experiment were conducted using dry tobaddiadtiana tobaccum) leaves aqueous extracts to
determine the acute toxicity and sub lethal effect some haematological indices of
Oreochromis niloticus using static renewable bioassay method .the extvast found to be
toxic with a 48 hourscso value 109.6mgt.sublethal concentration of extracts were found to
have an inverse relationship with the heamatolgiudices assessed. Statistical analysis using
ANOVA revealed that there was a significant diffeze (P<0.05) in the value of red blood
count (RBC) and haemoglobin (Hb). A maximum acdelptaoxicant concentration (MATC)
of 5mgl* was found while a safety level of 10.96mglas estimated [6].

Fish are intimately associated with the aqueougr@mwient; physical and chemical changes in
the environment are rapidly reflected as measurphissiological changes in fish [8]. The
African catfishClarias gariepinus is one of the commercial important species of fatrapid
aguaculture expansion in Nigeria and elsewheraerdeveloping world. African catfish grow
quickly, are omnivores and are desirable as foloely are valuable species worldwide. They
posses accessory air breathing organs which ettadrie to tolerate adverse aquatic condition
where other cultivable fish species cannot survi9g it is widely cultivated used as
experimental fish [10-13]. Often ponds in whiCharias gariepinus is cultivated are infested
with aquatic mollusk. Plants extracts have beerwshtw be useful for the control of water
mollusk responsible for the transmission of watanle disease [14].

Pesticides are compounds, which have biocide ptiegesind are applied in other to killed or
control certain organisms and many other. Few lbselately specific to their target organisms
and many other species including fish may therefogeat risk because even sub lethal
concentration may significantly affect the physgtal behaviours, nutrition and reproductive
function. The acute toxicity of pesticides of fieas involved the determination of the 45C
which is the concentration that kill 50% of grougish under specified conditions [15].

Botanicals are natural biocide [16] and their conteation of natural waters has become
inevitable in Nigeria because of recent wide useipidal plant likeBlighia sapida, Kigelia
africana, Tetrapleura tetraptera, Raphia vinifera, Parkia biglobosa andTephorosia vogelli are
frequently in use by the fisher folks because theyhighly potent[17]. The presence of these
botanicals in high concentration may have adveifeets on aquatic organism.

The study was under taken to determine the medihall concentration of tobacco @harias
gariepinus during the 96 hours exposure period. It is theeefwoped that the results obtained
herein, will add to our knowledge of the mechanddthe action of tobacco on the fresh water
fish.

MATERIALSAND METHODS

Experimental Fish

Healthyjuvenile of the African catfisiClarias gariepinus mixed sex and the same brood stock
mean weight and length of (10.87+0.23g) and (2.4D4€m) respectively were obtained from
Akia fishpond in Igbide Isoko South L.G.A. Deltaa&t. The fish were held in the laboratory in
large plastic aquaria of 60L capacity with wellated borehole wateThey were fed daily with
Catfish feed (Dizengoff; 4.5mm; Protein 42%, Fa¥al Fibre 1.9% and Ash 1.2%) at 3% of their body
weights. Feeding was done twice daily (0800 and 1800 howvgh the diet during
acclimatization period but stopped prior to expesiihe fish were not fed 24hours prior to the
experimental period, as well as during the expemtaleperiod, which lasted 96 hours. Natural
photoperiod was maintained during the acclimatioth @xperimental period.
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Toxicant Preparation

Tobacco Kicotiana tobaccum) leaf was obtained from Uzere, Isoko North LGAD#HIta State
Nigeria. The leaf was sun dried up for 7 days amdgd into tobacco dust or powder 25.00,
20.00, 15.00, 10.00, 5.00 and 0.00mg/L of tobaeaeder were measured and homogeneously
mixed in 1 liter of water to give (25.00, 20.00,a®, 10.00, 5.00 and 0.00mg/L) concentration
of tobacco leaf dust. The concentrations were edrivat after several preliminary
investigations. These concentrations were introdilcéhree 3 aquaria with their replicates.

Experimental Procedure

Forty (40) litres aquaria were maintained throughithe exposure period. Ten (10) juvenile
fish each were placed in the 40L plastic aquariall\Akrated borehole water was used during
acclimatization and exposure. In order to monitoe toxicant strength, level of dissolved
oxygen, the effects of evaporation, Ammonia coneiain during experimentation, the entire
test water and concentration of toxicant in eadlaeigm was renewed 24hours intervete
water quality parameters of the experimental sebigassay, withtobacco leaf dustoxicant and
control, were conducted at every sampling time ating tothe APHA [18]procedures. The water
quality parameters measured included pH 6.8834, temperature 28.412C, dissolved oxygen 7.89

+ 1.16mgL", free carbon dioxide 4.95 3:08 mgL" and total alkalinity 38.6 +.34 mgL™.

Visual Examination
This was conducted on the behavioral pattern ofilie which include the erratic movement,
leaping and instabilities.

Data Analysis

The results obtained were analyzed with the useeddion 15.0 SPSS (Statistical software).
Logarithm and arithmetic graph method [19], wasduse determine the median lethal
concentration and median lethal time of tobaccoosegd for 96hours while the confidence
limit was determined two know the limit of the toant efficacy. The one-way analysis of
variance (ANOVA) at 5% probability level was usedtést for significant difference between
various physiochemical parameters mentioned.

RESULTS
Acute Toxicity
Acute toxicity test ofClarias gariepinus exposed to acute concentrations (25.00, 20.00015.
10.00, 5.00 and 0.00md). of tobacco leaf dust during the 96 hours expopered reveal 100
percent mortalities in 25m@Land 20mgL* concentration of tobacco leaf dust during the 96
hours exposure. However, 15.00mgtoncentration revealed 75 percent mortality aftgr 9
hours. No mortality was recorded in the control asgre as represented in Tables 1. and 2.
illustrating the logarithm concentration, total radity, and probit mortality from for further
analysis.

Table 1: Cumulative M ean mortality of Clarias gariepinus exposed to various acute concentr ations of
tobacco (Nicotiana tobaccum) leaf dust during the 96 hours exposur e period.

. 1 . . Exposure Period (Hours)
Concentration of tobacco leaf dust (mgL™) | M ean number of juvenile >4 | 48 | 72 %
0.0 (Control) 10 0.00 0.0 0. 0.0
5.0 10 0.0/ 0.0/ 0.5 1.0
10.0 10 0.0] 0.5/ 240 3.5
15.0 10 0.0| 1.0, 2.5 4.5
20.0 10 1.0 25 45 7.5
25.0 10 1.0] 4.0 6.5 10.(
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Table 2: Logarithm concentration, mean total mortality and probit mortality of the Clarias gariepinus
exposed to various acute concentrations of tobacco leaf dust during the 96 hour s exposure period.

Concentrations of tobacco |eaf Logarithm Mean total Mean total Probit
dust (mgL ™) concentration mortality mortality (%) mortality
0.00 (Control) 0.000 0.00 0.00 0.00

5.00 0.699 1.00 10.00 3.72
10.00 1.000 3.50 35.00 4.62
15.00 1.176 4.50 45.00 4.87
20.00 1.301 7.50 75.00 5.67
25.00 1.398 10.00 100.00 8.72
10
21 .
8 y = 5.731x - 0.8689
- R? = 0.6791
£
" 6 A
5
B B oo
3=
-§ 4
A~ 3
2 —
1 —
(6] T T ™ T 1
0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6

Logarithm concentration of tobacco leaf dust

Fig 1: Linear relationship between probit mortality and logarithm concentration of tobacco leaf dust
concentrationsto which Clarias gariepinus was exposed during the 96 hour s exposure period.
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Fig 2: Linear relationship between probit mortality and exposure periods of Clarias gariepinus exposed to

25.0mg/L concentration of tobacco leaf dust during the 96 hour s exposur e period.
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Mean L ethal Concentration
The median lethal concentration of various acutecentration of tobacco leaf dust exposed to

African Catfish,Clarias gariepinus during the 96 hours period was 10.96rtghith line of
best fit equation: 5.731x — 0.8689 as representedrig 1. The 95% lower and upper
confidence limit was 7.50 and 16.00mytespectively. Regression analysis implies that 68%
of the mortality correlates with acute concentragiof tobacco leaf dust used.
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Fig 3: Linear relationship between probit mortality and exposure periods of Clarias gariepinus exposed to
20.0mg/L concentration of tobacco leaf dust during the 96 hours exposur e period.

Mean Lethal Time

The median lethal time for 25.0 mdtobacco leaf dust on the test fish (Fig.2.) shoted at
49.50 hours 50% of the test fish was killed by #50 mgL™* concentration of tobacco leaf
dust. Similarly, the median lethal time for 20.0ligobacco leaf dust on the test fish (Fig 3.)
showed that at 77.80 hours 50% of the test fish kilkexl by the 20.0 mgt concentration of

tobacco leaf dust.

Behavioural changes such as erratic swimming acréase in operculum ventilation, secretion
of mucus and uncoordinated movement, respiratasiretis, the skin and gill surfaces of the
fish were observed to be covered with mucus, strgpgsm and darkening of skin were
observed during exposure of skin to tobacco leaf.du

DISCUSSION

The acute toxicity of plant extracts on fish hasrbeeported by many authors [20 -22](Ufodike
and Omoregie, 1994; Onusiruika and Ufodike, 199duigwo, 1998). The 48-h L of the
water extract of tobacco leaves was estimated th08e6 mg/L. This value is far higher than
that reported by Ufodike and Omoregie [20] in tlsudy of the acute toxicities of the extracts
from the bark ofBalanites aegytiaca and Kigelia africana on Oreochromis niloticus. The
strange behaviours exhibited by the fish may ba eesult of the respiratory impairments due
to the effect of Nicotine on the gills reduce resfry activity in fish [1] and the inability of
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the gill surface to actively carry out gaseous exgje might be responsible for the recorded
mortalities which is shown to be dependent on tirecentration of the tobacco extracts in the
bioassay. The observed increase in swimming agtshbwn by the fish in exposure to the
toxicant was directly proportional to the concetitra of the tobacco extracts in the bioassay.
There was gradual decrease in activities as timgrpssed until a state of Calmness, which
was subsequently followed by death.

A similar pattern of behaviour was reported in @dgtof Brachydanio rerio [23]. This might
be attributed to the effect of Nicotine, which istamulant that affects the nervous system and
thus caused excitation and the resultant increaseimming activity.

The acute toxicity test of tobacco leaf dust on Atfigcan catfishClarias gariepinus is dose-
dependent. As the concentration of the tobaccodaat increase the rate of the mortality of
Clarias gariepinus also increase, which is directly proportional. Méedlethal concentrations
of 50.12mgc, 3.4 and 3.2ppm and 0.002mbhve been reported wheteteroclarias and
Tilapia guineansis were exposed to various concentrations of Cassaillaeffluent [22],
Parkia biglobosa andRaphia vinifera [24] andChloropyrifo [25] respectively.

In conclusion, thisstudy confirms that the extracts of tobacco lea$tdave piscicidal
properties and this could be welcomed informatmitobacco farmers in view of their worries
over the Federal Ministry of Health campaign agasraoking. The study has shown that
tobacco leaf dust extract can be applied in agtar®umanagement to reduce the undesirable
fish populations, so as to improve production cfidble fish species for the country.
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