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SUMMARY
The present study was carried out to investigate the toxic effect

of two of the widely used insecticides on Tilapia nilotica fish. Nuvacron;
which is a fast-acting organophosphorus insecticide with both systemic
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and contact action, used widely against pests. Pirimor; a selective
carbamate aphicide, effective against organophosphorus-resistant aphide
strains. LC5 of nuvacron, pirimor and their mixture using water media
having pH 9mm 6.4 to 6.8 and total alkalinity of 30 to 38 ppm as
CaCo, were 35, 145 and 33.33 mg/liter water respectively. The potent-
iation toxicity showed that the interaction between nuvacron and
pirimor was synergistic in Tilapia nilotica fish. The clinical signs observ-
ed on the toxicated fish were recorded.

INTRODUCTION

The aquatic environment, including streams, rivers, lakes, estuaries and oceans,
serves as a reservoir for tremendous quantities of foreign organic chemicals, or xeno-
biotics. These compounds, many of which are toxic to both aquatic and mammalian
species (BEND, et al. 1980).

Pesticides are introduced into the environment for specific purposes and in defin-
ed ways, however these substances will move as any other molecule, from their point
of entry .to their final destination (SHEETS, 1980). Recent environmental studies reveal-
ed that most of pesticides applied for pest control enter to the aquatic compartment
of the environment through varicus routes (KANAZAWA, 1975 and MURPHY, 1986).
Since  man will probably depend more and more upon protein from marine sources
in the future, the effect of these xencbiotics on aquatic animals is of importance.
Recent environmental studies revealed that most of pesticides applied for pest control
was of organophosphorus and carbamate in their chemical nature.

Chemicals in the environment will not necessarily affect man or animals in the
same direct ways since they are always found in the presence of other chemicals
with which they may interact. According to ALABASTER (1982), there are comparativ—
ely few data available on the joint action of toxicants on their uptake in aquatic
organisms. Because there is little data on the effects of organophosphates and carba-
mates on organisms living in water (MENZER and NELSON, 1986) we aim in this paper
to study the acute toxic effect of nuvacron, pirimor and the mixture of both on
Tilapia nilotica fish.

MATERIAL and METHODS

Insecticides:

Pirimor  (pirimicarb); 2-dimethylamino-5, 6-dimethyl-pyrimidine-4-yl dimethylcar-
bamate, commercial formulation of 50% powder, a product of ICI Plant Protection
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Division. Nuvacron (monocrotophos); dimethyl (E)-1-methyl-2-(methylcarbamayl) vinyl
phosphate, as a formulated compound (400 g/L), a product of Ciba-Giegy. Only water
was used for tap dissolution of insecticides. Tilapia nilotica is the most popular nile
water fish in Assiut water channels which was used as a test fish, 6 to 8 Cm length
and 35 to 50 g body weight. Eight fishes were transfered to each tank, and were

given commercial dry fish feed once a day for two weeks before the onset of the
experiments.

Experimental condition:

Glass aquarium tanks (each of 45 X 24 X 30 Cm) were used. The tank was
filled with 20 liters of tap water. The pH and total alkalinity of water were 6.4
to 6.8 and 30 to 38 ppm as CaCo, respectively. Water temperature was maintained
at 23+42°C and serated with compressed air.

Determination of LDE=

The dose-effect relationship of pirimor, nuvacron and their mixture was determin-
ed according to the method of LITCHFIELD and WILLCOXON (1949). 320 fish were
used for the preliminary trials and 144 fish were used in the test proper for the
three experiments. One group of eight fish was used as control in each trial.

Determination of potentiation toxicity of the mixture:

After the experimental determination of the acute LC of each insecticides
alone and their mixture, the predicted LC of the mixture was calculated using
FINNEY'S (1952) mathematical model for additive joint toxicity, yielding the harmonic

mean of the LCSG of the components.

RESULTS

The preliminary trials for LC determination of pirimor in Tilapia nilotica fish
showed that mortality started at ’?BD ppm., while the LC10 mortality was at 220
ppm. In case of nuvacron mortality started at 25 ppm., while tq'\e maximum concentrat-
ion which kill all fish in the group was 65 ppm. In fish which received pirimor-nuvac-

ron mixutre, mortality started at 25 ppm., and the LC‘IOD was 50 ppm.

The test proper indicated that the LC with 19/20 confidence limits were
145, 35 and 33.33 ppm for pirimor. nuvacron and the mixture of both respectively.

The recorded results of the LC values of pirimor, nuvacron and the mixture
of both in TiIaEia nilotica fish are shown in tables 1, 2 and 3 respectively. Prediction
of the lethal values are illustrated using logarithmic probability paper (No. 3128) in
Figures 1, 2 and 3 respectively.
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The clinical signs of acute nuvacron toxicity in fish were hurried respiration
and increased rate of gill cover movements. Before ‘death, fish float at the surface
of water gasping for more oxygen. It showed severe nervous manifestations of very
rapid movements in various directions. Other fish showed jerky movement with its
head down and tail upwards. Comparatively in case of pirimor toxicity the clinical
signs were less prominent. In the groups of fish which recieved the mixture, symptoms
were more remarked. Before death, fish lie on its back with erect fans and open
mouth.

DISCUSSION

The ultimate sinks for most chemicals produced and used by humans are water
and soil (MENZER and NELSON, 1986). Organophosphorus and carbamate insecticides
have generally replaced the chlorinated hydrocarbon insecticides as the principal weap-
ons against the invasion of the pests (ETQ, 1974 and KUHR and DOROUGH, 197s).

The LC__ of pirimor (50% soluble powder) was 145 mg/liter water with 19/20
confidence limits of 94.25 to 223.07 mg/l while that of nuvacron (liquid cocentrate
containing 40% active ingredient) was 35 mg/l with 19/20 confidence limits of 28
to 43.75 mg/l. The LC of pirimor-nuvacron mixture was 33.33 mg/l with 19/20
confidence limit of 22.99 to 49.30 mg/l.

MACEK, (1975) studied the acute toxicity of pesticide mixtures on blue gils,
DDT did not have greater than additive toxicity with any of the pesticides tested
except BHC. Also malathion has greater than additive toxicity with more than half
of the chemicals with which it was combined.

MARKING and MAUCK (1975) determined the toxicity to rainbow trout of 20
out of 21 possible paired mixtures of 7 insecticides in the ratio of 1:1 of their respect-
ive LC along unspecific time. For 9 pairs, joint toxicity was between 0.5 and 0.7
times less than additive, for nine others it was not significantly different from additive,
and for the remaining two it was 1.4 and 1.7 times more than additive.

STATHAM and LECH (1975 a & b) used the percentage survival of rainbow trout
exposed for 4 h to either 2, 4-D butyl ester, dieldrin, rotenone or pentachlorophenol,

each in the presence of carbaryl at a concentration of 0.11 of the 96-h LC_ . More
2 o s : ¢ 50
than additive interaction was found in all cases.

The ratio of our predicted LC of the mixture (90 mg/I) to that observed
(33.33 mg/l) was 2.70. According to Finney's mathematical model for joint toxicity
(1952), the interaction between pirimor -and nuvacron was shown to be synergistic
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to Tilapia nilotica fish. According to the toxic evaluation of HAPKE (1988), the lethal
concentration of pirimor and nuvacron mixture can be listed under the extremely
toxic grade.

Chemicals such as pesticides in the environment will not necessary affect man
or animals in direct way only but they are always found in the presence of other
chemicals with which they may interact. It is clear from the results of this investigat-
ion that the interaction between pirimor and nuvacron exhibited high acute toxic
effect to Tilapia nilotica fish in comparison with the individual insecticides.

Our conclusion reveals warning about the dangerous hazardous effects of the
insecticide mixtures on aguatic life.
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Table (1): Solution of the dose response curve of pirimor to
Tilpia nilotica fish

Dose Response Observed Expected Observed |Contribution
minus to

(ppm) p 4 X Expected (Chi)?

100 1/8 1250 12.50 00.00 0.001

120 2/8 25.00 26.00 01.00 0.001

140 4/8 50.00 44.00 06.00 0.014

160 7/8 87.50 62.00 1:5..50 0.090

180 6/8 75.00 79.00 04.00 0.010

200 7/8 87.50 91.00 03.50 0.140

220 8/8 100 (99.M) 97.00 02.00 0.014

Table (2): Solution of the dose response curve of nuvacron to
Tilpia nilotica fish

Dose Response Observed Expected Observed |Contribution
minus to

(ppm) % % Expected (Chi)?
25 2/8 25 24 i 0.001

a5 6/8 75 50 25 0.250

45 65/8 75 78 3 0.005

35 7/8 _87.5 93 5.5 0.027

65 8/8 100 (99.3) 98.2 ) 5 | 0.006

Table (3): Solution of the dose response curve of mixture of pirimor
and nuvacron to Tilpia nilotica fish

Dose Response Observed Expected Observed |Contribution
minus [

(ppm) % * Expected (Chi)?
25 1/8 12.50 {t.00 1.50 0.0025

30 /8 37.50 32.00 5.50 0.0140

35 6/8 75.00 61.00 14,00 0.0800

40 5/8 62.50 85,00 22,50 0.2300

45 7/8 87.50 $5.50 §.00 0.1400

50 8/8 106 (99.7) 99.30 0.40 0.0022
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