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ABSTRACT 

Objective: This study aims to determine the acute toxicity of binary insecticide Pyro FTE 472 EC 

(Chlorpyrifos 400 g/l; Cypermethrin 72 g/l) on the egg and embryo of African catfish Clarias 

gariepinus.  

Methodology and Results: The fertilized eggs were exposed to six concentrations (T0: 0; T1: 20; 

T2: 70; T3: 120; T4: 170 and T5: 220 ppm) of Pyro in troughs placed in aquariums to determine 

the effects on survival, hatching, and development. The arithmetic method of Karber was used to 

calculate LC50 values. Results showed that eggs/embryos mortality significantly increased with 

increasing Pyro concentrations. The 24h-LC50 and 48h-LC50 values of Pyro for eggs/embryos 

were 102.26 and 90.40 ppm, respectively. Paradoxically, hatching success increased significantly 

from T1 to T3. Rates of tailless and short-tail embryos and immobility and agglutination of 

embryos increased with increasing Pyro concentrations.  

Conclusions and application of findings: The present study revealed that Pyro FTE 472 EC, a 

binary pesticide used extensively in the fields against insect pests of cotton plants during the 

flooding period of reproduction of C. gariepinus could harm the development of this specie. A 

reduction in the quantity of this biocide in the cotton fields is essential in order not to reach the 

lethal doses for the eggs/embryos of C. gariepinus. This study, first report, indicates thus for 

biomonitoring the limit values of Pyro in aquatic biotopes to preserve the eggs/embryos of C. 

gariepinus in particular and of other fish in general. 
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INTRODUCTION 

In 2018, global fish production reached 179 

million tonnes, with 156 million tonnes used 

for human consumption (FAO, 2020). This is 

equivalent to an estimated annual supply of 

20.5 kg of fish per capita (FAO, 2020). Most 

of these fish and other aquatic organisms that 

humans consume live in rivers that are the final 

receptacles for pollutants of all kinds 

about:blank
http://www.m.elewa.org/journals/
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(Agbohessi et al., 2015a, b and 2020). Among 

these pollutants, are agricultural pesticides of 

various kinds, used in the fields to control plant 

pests and increase crop production and 

productivity (Agbohessi et al., 2011 and 2012, 

Agbohessi, 2014; Agbohessi et al., 2015b). 

These pests are becoming more and more 

numerous, especially with global warming 

which offers them new favourable conditions 

(GIEC, 2014; Agbodji et al., 2017). The 

proliferation of these pests and diseases leads 

to an increase in the doses of pesticides and 

other chemicals used in the fields with 

numerous consequences on the environment 

(Agbohessi et al., 2011). Global warming, 

synonymous with a temperature rise, also 

leads, especially in tropical countries where the 

heat is intense, to an acceleration of the 

biodegradation of these chemical pesticides 

into derivatives that are more toxic than the 

initial products (Agbohessi et al., 2012). In 

Benin (West Africa), among the agricultural 

pesticides used, there is Pyro FTE 472 EC, 

newly introduced in the technical cotton 

production route. It is a binary insecticide 

based on Chlorpyrifos (400 g/l) and 

Cypermethrin (72 g/l), used as acaricidal 

binary in the third window of phytosanitary 

treatment from the 77th day after the 

emergence of the young cotton plant to control 

the appearance of the second generation of 

Helicoverpa armigera (CRA-CF, 2019). 

Chlorpyrifos is a non-systemic acaricide of the 

Organophosphate family (Jarviren and Tanner, 

1982). Its cholinesterase inhibitory effect is the 

most sensitive known in fish. It is believed to 

be very toxic to freshwater fish (Jarviren and 

Tanner, 1982). Cypermethrin is a synthetic 

non-systemic Pyrethroid (INERIS, 2016). It is 

also believed to be toxic to aquatic life. The 

main target of Cypermethrin is the 

neuromuscular system (RECA-Niger, 2013). 

Douny et al. (2021) recently determined in the 

water reservoirs of the cotton basin of northern 

Benin in the sediments the concentrations of 

1.0 µg/kg of Chlorpyrifos and 0.8-1.8 µg/kg of 

Permethrin at Batran, and of 0.8-13.0 µg/kg of 

Permethrin at Sori. The same authors also 

reported the presence of Chlorpyrifos up to 

1.9-3.3 µg/kg in Nile tilapia Oreochromis 

niloticus caught in Batran and the same 

insecticide in African catfish Clarias 

gariepinus in Gambanè with concentrations 

varying from 2.5 to 4.5 µg/kg. Studies have 

shown the harmful effects of Chlorpyrifos and 

Cypermethrin on fish, but to our knowledge, 

there is no published data on the impact of 

acute Pyro concentrations on the embryonic 

phase of this species. In fact, in the north of 

Benin, where nearly 70% of the national cotton 

production is concentrated, the period of 

intense use of pesticides in the fields coincides 

with the period of reproduction of several 

species of fish including C. gariepinus in the 

natural environment (Agbohessi et al., 2013; 

2015a and 2020). It is therefore obvious that 

this delicate phase of fish life is exposed to 

high concentrations of these pollutants 

compared to the enormous quantities of 

pesticides used in the fields. The present 

experiment, therefore, aims to study, in 

laboratory conditions, the impact of acute Pyro 

concentrations on the embryonic phase of this 

species. The task is to determine the effect of 

acute concentrations of Pyro on the survival, 

hatching, and deformities of embryos. 

 

MATERIALS AND METHOD 

Pesticide collection: The cotton insecticide 

Pyro FTE 472 EC commonly used by farmers 

in the cotton basin of Benin, was obtained from 

the "Société de Distribution des Intrants 

(Bénin)" for this study. Pyro FTE 472 EC is 

formed from Cypermethrin (72 g/l) and 

Chlorpyrifos (400 g/l). The chemical 

properties of these active ingredients are listed 

in table 1. Pyro is in liquid form. The test 

solutions are obtained by mixing Pyro directly 

with dechlorinated tap water, as is done in a 

farming environment. All working stock 
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solutions were made immediately prior to the 

tests. Water used in the preparation of test 

solutions was tested for quality (nitrate 19.13 ± 

0.02 mg/l, nitrite 0.02 ± 0.01 mg/l, and total 

hardness 83.0 ± 0.2 mg/l). 

 
Table 1- Properties of the active ingredients of Pyro FTE 472 EC  

Trade 

name 

Formulation Active ingredient 

and concentration 

Water 

solubility 

(mg/l) 

Log 

Kow  

Vapour 

pressure 

(Pa) 

DT50 

in 

water 

(days) 

References 

Pyro 

FTE 

472 EC 

(Emulsifiable 

Concentrate) 

Chlorpyrifos (400 

g/l) 

(Organophosphate) 

2.0 at 25 

°C 

3.31- 

5.27 

1.87 x 10-5 

at  

25 ˚C 

41 Jarviren and 

Tanner (1982); 

Kidd and James 

(1991); Amara 

(2012) 

Cypermethrin (72 

g/l) 

(Pyrethroid) 

0.2 at 

pH=7 

5.5 5.6.10-9  at 

20˚C and 

pH=7 

136 INERIS (2016); 

EPA (2006) 

 

Fish collection: Adult of C. gariepinus were 

collected from at a local farm (Royal Fish 

Benin) in Porto-Novo (6° 29' 49.999" N 2° 36' 

18" E), Benin. These broodstock were 

carefully transported in 50 l plastic bins at the 

Research Laboratory in Aquaculture and 

Aquatic Ecotoxicology (LaRAEAq), 

University of Parakou (9° 20' 60" N 2° 37' 

0.001" E), Benin, where they were individually 

acclimated for 12 days in plastic tanks (1000 

l), according to Organisation for Economic Co-

operation and Development (OECD) guideline 

203 (OECD, 1992a). They were fed twice a 

day with 2 % of their biomass with TOP 

FEEDS (6-mm pellets, 40 % crude protein; 

Grand fish feed, Egypt). 

Collection of gametes and artificial 

fertilization: One male (422.2 g) and one 

female (413.5 g) both healthy and matures 

were choose for spawning by examining the 

gonads based on the external morphological 

features. The male that was retained is very 

mature and the female has a soft and developed 

abdomen, a red and protuberant genital papilla 

with emission of a few oocytes by abdominal 

pressure. Both male and female breedings were 

artificially induced by intramuscular injection 

of Ovaprim® brand synthetic hormone. The 

Ovaprim® was administered at a dose of 0.5 

ml/kg body weight of fish for the female and 

0.25 ml/kg body weight of fish for the male. 

Hormone- injected fish were then kept in a 

moderately aerated glass aquarium (45 x 35 x 

30 cm) containing dechlorinated tap water (50 

l). About 24 h after hormone administration, 

eggs were stripped into plastic tray and testes 

were collected from male and cut into small 

pieces by using a scalpel for milt collection. 

Milt and eggs were stirred thoroughly into a 

plastic tray by using a clean and soft poultry 

feather for fertilization. After 2 min of gentle 

stirring, the eggs were washed with tap water 

to remove excess milt. 

Experimental design and handling: The test 

design incorporated 18 aquaria (five tested 

concentrations and a zero-concentration used 

as control in triplicate). Each aquarium (5 l) 

was equipped with an air diffuser, which 

ensured full oxygenation of the water. 

Approximately 200 mg fertilized eggs (≈100 

eggs) were incubated in a trough placed in each 

aquarium filled with 4 l test solution. The eggs 

were completely submerged and spread out so 

they did not touch each other. Exposure to Pyro 

was made under static conditions to avoid 

disturbing them during incubation in 

accordance with OECD guidelines 203 and 

210 (OECD, 1992a, b) with some minor 

adaptations. During the test, the photoperiod 

was maintained at 12 h light to dark. The acute 
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toxicity procedure was preceded by 48 h range-

finding tests to determine the concentrations at 

which the pesticides were lethal to eggs (data 

not shown). This preliminary test, which 

included the period from egg fertilization to 

egg hatching, was performed at nominal 

concentrations of 0; 30.0; 60.0; 90.0; 120.0 and 

150.0 ppm of Pyro. The nominal 

concentrations in the final test were: 0.0; 20.0; 

70.0; 120.0; 170.0 and 220.0 ppm named 

respectively T0, T1, T2, T3, T4 and T5. 

Control and treatments were run 

simultaneously. During exposure, water-

quality parameters were measured daily in all 

aquaria using standard methods (temperature 

27.0 ± 0.0 ᵒC, pH 7.1 ± 0.2, dissolved oxygen 

5.6 ± 0.1 mg/l). First, 30 minutes after the 

beginning of the incubation of the fertilized 

eggs, the unfertilized eggs found in each 

trough and which are recognizable by their 

whitish colour, were removed. Next, the 

number of fertilized eggs in each trough was 

counted. At 4 h intervals, the proportions of 

hatched eggs, dead eggs/embryos, and 

eggs/embryos with abnormalities (e.g. dead 

embryo within the egg, immobile free 

embryos, tailless or short-tailed vesiculated 

embryos, agglutination of free vesiculated 

embryos) were recorded. From the 12th hour, 

the aquaria were observed every hour to record 

the time of the first hatching by a trough. The 

hatching rate was calculated as the percentage 

of fertilized eggs from which the embryo 

hatched. Unhatched eggs that had not decayed 

were observed under a microscope to 

determine the percentage of dead embryos in 

the eggs. At hatching, embryos with tail 

deformities were classified as tailless or short-

tailed embryos. Nominal concentrations were 

not confirmed by chemical analyses. Precise 

measurement of the actual concentrations was 

considered to be of minor importance in these 

increasing concentrations. In addition, the half-

lives of Chlorpyrifos (41 days, (Javiren and 

Tanner, 1982)) and Cypermethrin (136.0 days, 

(INERIS, 2016)) in neutral and acidic 

environments were greater than the duration of 

our experiments (48 h). Furthermore, the 

active components were not very volatile 

(vapour pressures: Chlorpyrifos 3.35 mPA at 

25 ᵒC (Agritox, 2015); Cypermethrin 5.6 x 10-

9 PA à 20 ᵒC (INERIS, 2016)). A significant 

quantity of these compounds should therefore 

not be lost by volatilization during exposure.  

Data analysis: The experimental unit is the 

incubation trough. The 12, 24, 36 and 48 h- 

LC50 for the eggs/embryos were determined 

by the arithmetic method of Karber (Dede and 

Kaglo, 2001) according to the formula

:  

LC50 = LC100 - (Σ (mean mortality of two successive concentrations x differences between 

the two successive concentrations) / number of embryos per treatment).  

Abbott's formula (%Corrected = (1 - ((Number of survivors for treatment) / (Number of 

survivors for control)) × 100) was used to correct the mortalities (Abbott, 1925). 

 

The other results are expressed as the mean ± 

standard deviation. The incidence rates of 

hatching rates, dead eggs/embryos, dead 

embryos in the egg, nonmotile embryos, 

tailless or short-tailed vesiculated embryos, 

agglutination of free embryos, were analysed 

by one-way analysis of variance analysis 

(ANOVA I) . Means were compared with 

control values by Dunnett's test with p <0.05 

being considered statistically significant. 

  

RESULTS 

Egg/Embryo Mortality: Figure 1 shows the 

effect of the acute concentrations of Pyro on 

the survival of eggs/embryos. After the 

correction by Abbott's formula to extract the 

naturally dead eggs/embryos, it is observed 

that the mortalities of the exposed 
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eggs/embryos increase with the increase of the 

pollutant in the environment, whatever the 

period. From the first hours of incubation, all 

the embryos (100%) died in the highest T5 

concentration, then after 36 h in T4. Figure 2 

presents the evolution of the median lethal 

concentrations every 12 h during the test. 12 h-

LC50 ˃ 24 h-LC50 ˃ 36 h-LC50, 36 h-LC50 = 

48 h-LC50. 

 

 
Figure 1: Effect of increasing the acute concentrations of Pyro FTE 472 EC on the survival of eggs/embryos of C. 

gariepinus. Values are mean ± SD (n = 3). Asterisk significantly different from the control treatments (p<0.05, 

Dunnett’s test).  

 
Figure 2: Evolution of the LC50, the median lethal concentration of Pyro FTE 475 EC during the 48h exposure of 

C. gariepinus 

 

Hatching rate: The effect of increasing 

concentrations of Pyro on hatching rates is 

shown in figure 3. The rate in the control group 

was 45.4 ± 2.8 % and was significantly lower 

than in T1, T2 and T3 treatments of Pyro 

(p<0.05). The hatching rate increased with 

increasing concentrations of Pyro. Moreover, 

all embryos died without hatching at the 

highest concentrations tested; i.e., T4 and T5. 

Note that the first hatchings were observed in 

the treatments (T1, T2, and T3) 21 h after the 

beginning of the incubation. At the control, the 

first hatching was only observed after 24 h. 
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Figure 3: Effect of increasing the acute concentrations of Pyro FTE 472 EC on the hatching rate of eggs of C. 

gariepinus. Values are mean ± SD (n = 3). Asterisk significantly different from the control treatments (p<0.05, 

Dunnett’s test).  

 

Deformity and behavioural abnormalities 

rates Apart from short-tailed vesiculated 

embryos observed at a very low rate in the non-

exposed eggs, it was noted in the eggs exposed 

to Pyro after hatching the rate of the tailless 

and short-tailed vesiculated embryos, which 

increases with the increase of the toxicant in 

the environment (Table 2). Dead embryos in 

the egg are also observed only in exposed eggs 

and increase with increasing concentrations of 

the pollutant in the environment, with levels of 

100% in T4 and T5. The nonmotility and the 

agglutination of free embryos are the 

behavioural abnormalities observed only in 

exposed eggs, with an increase in rates when 

the pesticide increases in the environment. 

 
Table 2: Rates of morphological and behavioural abnormalities caused by Pyro FTE 472EC in C. gariepinus 

 T0 T1 T2 T3 T4 T5 

Deformity (%) 

Dead embryos in the 

egg 

0 a 09.45 ± 2.22 b 16.33 ± 3.21 b 23.11±1.64 b 100 b 100 b 

Short-tailed 

vesiculated embryos 

03.08 ± 0.01 a 12.22 ± 5.10 b 13.74 ± 3.11 b 15.88 ± 2.90 b 0 a 0 a 

tailless vesiculated 

embryos 

0 a 06.93±3.12 b 09.33±2.63 b 14.86±5.63 b 0 a 0 a 

Behavioural abnormalities (%) 

Immobility 0 a 0 a 5.2 ± 4.42 b 07.55 ± 1.74 b 0 a 0 a 

Agglutination of free 

embryos 

0 a 10.33 ± 2.54 b 07.64±3.21 b 12.75 ± 4.55 b 0 a 0 a 

Mean ± SD (n = 3) 

Letter b significantly different from the corresponding control treatment (Dunnett’s test, p<0.05) 

 

DISCUSSION 

The study consists of determining the effect of 

acute concentrations of Pyro on the survival, 

hatching and deformations of embryos of C. 

gariepinus. It has been reported by several 

workers that chorion of fish provides no 

protection to the developing embryo exposed 

to various pesticides (Ansari and Ahmad, 

2010). According to Helmstetter and Alden 

(1995), the chorion of fertilized eggs, when 

incubated in water, is permeable to lipophilic 

molecules with high n-octanol-water partition 

coefficients (Log kow). Pollutants with high 

Log kow more readily penetrate the chorion 

than those with low Log kow (Agbohessi et al., 
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2013). In the present study, the two compounds 

constituting Pyro FTE 472 EC are all lipophilic 

(Log kow ˃ 3). Thus, from the incubation of 

the fertilized eggs in the test solutions, these 

molecules quickly penetrated inside them by 

the chorion, which has a phospholipid nature. 

The more the test solution is concentrated in 

these molecules, the more there is an entry of 

these molecules by the chorion, and the extent 

of the toxic effect of this pollutant will be a 

function of the quantity of this one inside the 

eggs (Tyor and Harkrishan, 2016; Agbohessi 

et al., 2020). This explains why from the first 

hours of exposure, it was observed 100% 

egg/embryo mortality in the two highest 

concentrations of Pyro. This is also, what 

justifies that the mortalities of eggs/embryos 

increase as the concentration of the pollutant 

increases in the environment. Results of this 

kind had been proven by Prastika et al. (2021) 

in the exposure of fertilized eggs of Silver 

rasbora Rasbora argyrotaenia to 

Organophosphates. Rahman et al. (2020) 

revealed same results in the exposure of 

Zebrafish Danio rerio fertilized eggs to 

Sumithion. Tyor and Harkrishan (2016) 

obtained similar finding when exposed 

fertilized eggs of Common carp Cyprinus 

carpio to Imidacloprid. Agbohessi et al. (2013) 

obtained same results in the exposure of 

fertilized eggs of C. gariepinus to acute 

concentrations of Endosulfan and Tihan 175 

O-TEQ. Malone and Blayloc (1970) reported 

that at concentration of 5-10 ppm almost all 

insecticides cause significant mortality of 

embryos. The LC50 in this study decreased as 

the duration of exposure progressed up to 36 h 

before levelling off. This means that as 

exposure progressed, the sensitivity of the 

embryos increased to Pyro. Indeed, when the 

fertilized eggs are brought into contact with 

solutions contaminated with pollutants, it takes 

time for the molecules to cross the chorion to 

find the embryos before acting. As these toxic 

molecules progress towards the embryos, there 

is an increase in their toxicity. This is what 

explains this decrease in the LC50 during 

exposure. Tyor and Harkrishan (2016) 

obtained similar results when exposed 

fertilized eggs of C. carpio to Imidacloprid. 

Similar finding were reported by Agbohessi et 

al. (2013) who showed that Flubendiamide 

(Log kow = 4.14) a fat-soluble molecule 

becomes more toxic to embryos as it enters the 

chorion. The 48h-LC50 obtained in the present 

study is 90.40 ppm. This value is very high 

compared to 78 ppm revealed for Imidacloprid 

on C. carpio (Tyor and Harkrishan, 2016), 5.47 

ppb found for Chlorpyrifos on Banded 

gourami Trichogaster fasciata (Sumon et al., 

2017), 1.34 ppb obtained for the same 

Chlorpyrifos on Gangetic mystus Mystus 

cavasius (Ali et al., 2018), 4.642 ppm recorded 

for Buprofezin on C. gariepinus (Marimuthu et 

al., 2013) and 0.999 ppm calculated for 

Diazinon on C. carpio (Aydin and Koprucu, 

2005). In the control group, the hatching rate 

was 45.4 ± 2.8 %, a value very lower than those 

recorded by Kucharczyk et al. (2019) (87.9 - 

97.1 %) but similar to 11.8 - 66.2% found in 

natural substrates by Macharia et al. (2005). 

The hatching rates of 62.2 to 75.9% obtained 

in the Pyro treatments from T1 to T3 in the 

present study are significantly higher than the 

rates of 0.12 to 68.9% in eggs/embryos of C. 

gariepinus subjected to Buprofezin 

(Marimuthu et al., 2013) and to the values of 

3.3% recorded in eggs/embryos of the same 

species exposed to Atrazine (Opute and Oboh, 

2020). During the normal hatching process of 

fish embryos, the chorion is digested by the 

hatching enzyme, which is a proteolytic 

enzyme secreted from hatching gland cells of 

the embryo (Marimuthu et al., 2013). Pollutant 

exposure might delay, prevent, or stimulate 

hatching by acting on secretion of hatching 

enzyme. The embryo itself by its movements 

inside the chorion can favour hatching 

(Agbohessi et al., 2013). In the present study, 

it was noted in the intermediate treatments (T1, 

T2, and T3) where the embryos did not all die, 

an increase in the hatching rate with the 
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increase in the pesticide concentrations in the 

environment, therefore stimulation of the 

hatching by Pyro in C. gariepinus. All the 

active molecules contained in Pyro being fat-

soluble, their entry through the chorion into the 

egg would surely have favoured the synthesis 

of hatching enzymes or provided energy for the 

majority of embryos in the egg. This explains 

the appearance of the first hatchings in 

treatments T1, T2 and T3 compared to T0. The 

hatching stimulation recorded in this study is 

consistent with the results of Ahmad et al. 

(2020) in D. rerio subjected to Methonyl, 

glyphosate, Paraquat and Amitrol. 

Acceleration of hatching was also revealed by 

Fiorino et al. (2018) in exposing fertilized eggs 

of D. rerio to glyphosate and by Prastika et al. 

(2021) in R. argyrotaenia contaminated with 

organophosphates. Contrary to this 

observation, several authors have instead noted 

an inhibition of the hatching success of fish 

eggs exposed to pollutants. We can cite for 

example: Tyor and Harkrishan (2016) who 

showed a decreased of hatching success in C. 

carpio eggs subjected to Imidacloprid, De la 

Paz et al. (2017) who found that Triazole 

fungicides inhibit D. rerio hatching, Rahman 

et al. (2020) who reported that Sumithion 

caused a delay of hatching of D. rerio and 

Opute and Oboh (2020) who recorded a 

hatching success reduced in C. gariepinus 

contaminated to Atrazine. Several studies have 

shown that Chlorpyrifos, one of the Pyro 

molecules, has negative effects on the 

hatchability of different fishes. Thus, Sumon et 

al. (2017) revealed that in T. fasciata, 

Chlorpyrifos hinders the hatching of larvae. 

Sreedevi et al. (2014) reported an almost 

similar finding on the reduced hatching 

success of D. rerio embryos due to 

Chlorpyrifos toxicity. Reduced hatching 

success was also observed in Eastern 

rainbowfish Melanotaenia splendida exposed 

to Chlorpyrifos (Humphrey and Klumpp, 

2003). Cypermethrin, the second molecule of 

Pyro has also been shown to delay hatching in 

several fish species such as C. carpio (Aydin 

et al., 2005) and M. cavasius (Ali et al., 2018). 

Thus, the effect of Pyro on hatching observed 

in the present study is probably the combined 

effect of the two molecules.  For the two 

highest concentrations tested (T4 and T5), we 

noted 100% embryo mortality in the egg and 

much less in T1, T2 and T3. Indeed, the strong 

penetration of Pyro molecules into the eggs 

would probably have led to energy depletion to 

levels insufficient to support escape from the 

eggshell (Varo et al., 2006). Tyor and 

Harkrishan (2016) observed the death of 

embryos in eggs of C. carpio subjected to 

Imidacloprid. Rahman et al. (2020) revealed 

high levels of unhatching eggs in D. rerio 

contaminated with Sumithion. Agbohessi et al. 

(2013) also reported dead embryos in eggs of 

C. gariepinus exposed to Tihan. In this study, 

it was observed nonmotile newly hatched 

embryos at T2 and T3. The immobility of free 

embryos precedes their death and surely results 

from an energy deficiency or an oxygen deficit 

created by the toxicant. Beyger et al. (2012) 

observed nonmotile larvae of Florida flagfish 

Jordanella floridae after exposure to 10 ppb 

Endosulfan for 96 h. Tailless or short-tailed 

vesiculated embryos were rated highly in 

treatments T1, T2, and T3 where the embryos 

were alive. Effects of Triclopyr and Paraquat 

on the tail shape of D. rerio larvae were 

reported by Ahmad et al. (2020). Curved or 

short-tailed larvae were also found in D. rerio 

embryos subjected to Chlorpyrifos (Kienle et 

al., 2009) and in C. gariepinus exposed to 

Flubendiamide (Agbohessi et al., 2013). The 

agglutinations of free embryos observed in 

Pyro treatments are probably due to the 

chemical stress-induced by Pyro on free 

embryos, which find comfort when they are 

next to each other. 
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CONCLUSION AND APPLICATION OF RESULTS 

The present study revealed that Pyro FTE 472 

EC, a binary pesticide used extensively in the 

fields against insect pests of plants during the 

flooding period of reproduction of C. 

gariepinus, significantly affects the survival of 

eggs/embryos and induces malformations. 
This insecticide with embryotoxic effect on C. 

gariepinus must be used sparingly to avoid any 

threat to the survival of this species. However, 

further studies should be performed to better 

elucidate the mechanism by which this binary 

stimulates hatching in C. gariepinus. Other 

experiments can be carried out on other species 

such as O. niloticus, which is also present in 

ecosystems that receive these agricultural 

pesticides, to confirm the stimulatory effect on 

the larvae hatching of Pyro. 
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