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Abstract: This research was performed to determine and compare acute toxicity of diazinon and Deltamethrin
as potential dangerous organic pesticides to assess mortality effects of these chemicals to the freshwater Platy
(Xiphophorus maculatus). LC of 24 h, 48 h, 72 h and 96 h was attained by probit analysis by Finney’s and50 

using the maximum-likelihood procedure (SPSS). The 24-96h LC for the Diazinon were 35.89 ± 0.01, 24.99 ± 0.01,50 

16.27 ± 0.02 and 10.49 ± 0.46 ppm respectively. The 24-96h LC for the Deltamethrin were 0.26 ± 0.01, 0.22 ± 0.01,50 

0.15 ± 0.01 and 0.15 ± 0.01 ppm respectively. In the present study, LC  values indicated that deltamethrin is50

more toxic than diazinon to this species. LC  obtained in the present study compare with corresponding values50

that have been published in the literature for other species of fishes, show different LC .50
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INTRODUCTION control insects in soil, plants, fruit and vegetable crops.

During the last decades, significant amounts of application on crops and plants, diazinon is easily washed
pesticides belonging to the classes of organophosphates into surface waters and enters the ground water.
have been released into the environment. The Eventually, it enters the aquatic environment in large
organophosphorus pesticides were developed by quantities [16]. Diazinon degrades rapidly, but under
chemical manipulation of nerve gases and further conditions of low temperature, low moisture, high
modifications have resulted in chemicals with greater alkalinity and lack of suitable microbiological degraders,
species selectivity [1]. Chemical pesticides with persistent it may remain biologically active in soils for six months or
molecules (long half-life periods) pose a threat to fish and longer, Because of its aquatic distribution, diazinon
also to the human population consuming the affected fish. affects a wide range of non-target organisms, like
Organophosphorus pesticides (OPs) are largely used in invertebrates, mammals, birds and fishes, especially those
agriculture and the aquatic environment near to fields is inhabiting aquatic environment [17-18]. The pyrethroids
under influence of OPs such as diazinon [O,O-diethyl O- including deltamethrin are widely used as pediculicides
(2-isopropyl-4-methyl-6-pyrimiinyl) phosphorothioate [2] and are among the most potent insecticides known [19].
and deltamethrin [3]. In this context, more and more Pyrethroids have been proved to be extremely toxic to fish
researchers assess the environmental risk of these and and some aquatic arthropods, for example shrimp [20]. The
other pollutants with the help of indices of toxicity [4-13]. toxicity of Pyrethroids on mammals, birds and amphibians
In the search for effective pesticides risk management have been reviewed by Bradbury and Coats [21].
tools, many risk assessment  methods  have  been In fishes, exposure to diazinon in sublethal doses is
adopted over time. Organophosphate compounds are known to affect the nervous system by inhibition of
useful as pesticides due to their ability to inhibit acetylcholinesterase activity [22]. Sublethal doses may
acetylcholinesterase, an enzyme responsible for lead to reduced growth and reproduction in aquatic
inactivating the neurotransmitter acetylcholine [14-15]. invertebrates [17]. Acute toxicity tests of adult fish using

Diazinon is a contact organophosphate pesticide and diazinon have shown that 96 h sublethal values vary by
extensively used, both in agriculture and households to several orders of magnitude between species [23-24].

Agricultural spray contains 85-90% diazinon. After its
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The present study was performed to determine acute each group, w = the average weight of the observations
toxicity of diazinon on the platy (Xiphophorus (Hotos and Vlahos, 1998). After the acute toxicity test, the
maculatus). Platies are from common freshwater fishes LOEC (Lowest Observed Effect Concentration) and NOEC
which are capable of tolerating a wide range of (No Observed Effect Concentration) were determined for
fluctuations in water quality and are good model fish for each measured endpoint.
ecotoxicological studies. The X. maculatus was selected
for the bioassay experiments because of it is widespread RESULTS
and presently cultured all over Asia, in most parts of
Europe and on a small scale in some countries of Africa No fish died during the acclimation period before
and Latin America. exposure and no control fish died during acute toxicity

MATERIALS AND METHODS 50 ppm for Diazinon and, 0.03, 0.04, 0.06, 0.10, 0.20, 0.30

The selected fish species for the present study was exposure times at 24, 48, 72 and 96 h (Table 1and2). 
platy fish (Xiphophorus maculatus). Test chambers were Median lethal concentrations of 10%, 20%, 30%, 40%,
glass aquaria of 120 liter. Lethal experiments were 50%, 60%, 70%, 80% and 90% test presented in Table 3
conducted using 125 young platy fish. The mean values and 4. Because mortality (or survival) data are collected
for test water qualities were as follows: temperature for each exposure concentration in a toxicity test at
27±1°C, pH 7.1±0.2, dissolved oxygen 7.4±0.1 mgLG  and various exposure durations (24, 48, 72, or 96 hours), data1

total hardness 125.1±2.2 mgLG . Fish were feed twice daily can be plotted in other ways; the straight line of best fit is1

with formulated feed and dead fish were immediately then drawn through the points. These are time–mortality
removed to avoid possible water quality deterioration [25]. lines. The LT  (median lethal survival time) can be

Nominal concentrations of active ingredient tested estimated for each concentration.
were 0, 5, 15, 30 and 50 for diazinon and 0, 0.03, 0.04, 0.06, Toxicity Testing Statistical Endpoints are in tow part:
0.10, 0.20, 0.30 and 0.40 ppm for Deltamethrin, following 1- Hypothesis Testing: is there a statistically significant
preparation from a stock solution. The stock solutions difference between the mean response in the treatments
were renewed every 12 h. The control group received and mean response in control or reference sample? LOEC:
acetone at the maximum acetone volume used in the Lowest Observed Effect Concentration; NOEC: No
dilution of the dosing concentrations. Groups of 21 Angel Observed Effect Concentration. 2- Point Estimates: what
fish were exposed for 96h in aerated glass aquaria with 120 toxicant concentration will cause a specific effect on the
liter of test medium. No food was provided to the test population? LC : the median Lethal Concentration.
specimens during the assay and test media was renewed Our result for Toxicity Testing Statistical Endpoints is in
daily [25]. Mortality rates were recorded at time 0, 24, 48, Figs. 1 and 2.
72 and 96 h. Acute toxicity tests was carried out according
to Hotos and Vlahos [26].

The nominal concentration of diazinon and
Deltamethrin estimated to result in 50% mortality of Angle
fish within 24 h (24-h LC ), 48 h, 72 h and 96 h was50

attained by probit analysis by Finney’s [27] method and
using the maximum-likelihood procedure (SPSS 18, SPSS
Inc. Chicago, Illinois, USA). The LC  value is obtained by50

fitting a regression equation arithmically and also by
graphical interpolation by taking logarithms of the
diazinon and deltamethrin concentrations versus probit
value of percentage mortality. The 95% confidence limits
for LC  are estimated by using the formula LC  (95% CL)50       50

= LC  ± 1.96 [SE (LC )]. The SE of LC  is calculated from50    50     50

the formula:  Where: b = the slope

of the chemical / probit response (regression) line; p = the
number of chemical used, n = the number of animals in

tests. The mortality of X. maculatus were 5, 10, 20, 30 and

and 0.40 ppm for Deltamethrin were examined during the

50

50

Table 1: Cumulative mortality of Platy Fish (21 fish for each concentration)

exposed to acute commercial diazinon

No. of mortality

Concentration ---------------------------------------------------------------------

(ppm) 24h 48h 72h 96h

0.00 0 0 0 0

5 0 0 0 0

10 0 2 6 8

20 5 8 15 21

30 7 13 20 21

50 17 21 21 21

Significantly increased mortality of X. maculatus was observed with

increasing concentrations from 10 ppm to higher concentrations. 

For Diazinon there were 100% mortality at 20 and higher concentrations

within the 96h after exposure and 100% mortality at 30 ppm within the 96

h whereas 100% mortality for 50 ppm was 48h.
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Table 2: Cumulative mortality of Platy Fish (21 fish for each concentration)

exposed to acute commercial Deltamethrin

No. of mortality

Concentration ---------------------------------------------------------------------

(ppm) 24h 48h 72h 96h

0.00 0 0 0 0

0.03 0 0 0 0

0.04 0 0 0 0

0.06 0 0 0 0

0.10 1 3 6 8

0.20 3 7 11 14

0.30 16 19 20 21

0.40 19 20 21 21

Significantly increased mortality of X. maculatus was observed with

increasing concentrations from 0.10 ppm to higher concentrations. 

For Deltamethrin there were 100% mortality at 0.10 and higher

concentrations within the 96h after exposure and 100% mortality at 0.30

ppm within the 96 h whereas 100% mortality for 0.40 ppm was 72h.

Table 3: Lethal Concentrations (LC ) of Diazinon (mean ± Standard Error)1-99

depending on time (24-96h) for Platy fish

Concentration (ppm) (95 % of confidence limits)

------------------------------------------------------------------------------

Point 24h 48h 72h 96h

LC 2.77 ± 0.01 1.62 ± 0.01 - 6.43 ± 0.461

LC 17.64 ± 0.01 12.12 ± 0.01 7.27 ± 0.02 8.25 ± 0.4610

LC 23.91 ± 0.01 16.54 ± 0.01 10.36 ± 0.02 9.02 ± 0.4620

LC 28.42 ± 0.01 19.72 ± 0.01 12.59 ± 0.02 9.57 ± 0.4630

LC 32.28 ± 0.01 22.45 ± 0.01 14.49 ± 0.02 10.05 ± 0.4640

LC 35.89 ± 0.01 24.99 ± 0.01 16.27 ± 0.02 10.49 ± 0.4650

LC 39.50 ± 0.01 27.54 ± 0.01 18.05 ± 0.02 10.93 ± 0.4660

LC 43.36 ± 0.01 30.26 ± 0.01 19.96 ± 0.02 11.40 ± 0.4670

LC 47.87 ± 0.01 33.45 ± 0.01 22.19 ± 0.02 11.96 ± 0.4680

LC 54.14 ± 0.01 37.87 ± 0.01 25.28 ± 0.02 12.73 ± 0.4690

LC 69.01 ± 0.01 48.36 ± 0.01 32.62 ± 0.02 14.55 ± 0.4699

Table 4: Lethal Concentrations (LC ) of Deltamethrin (mean ± Standard1-99

Error) depending on time (24-96h) for Platy fish

Concentration (ppm) (95 % of confidence limits)

---------------------------------------------------------------------------

Point 24h 48h 72h 96h

LC 0.07 ± 0.01 0.05 ± 0.01 0.04 ± 0.01 0.03 ± 0.011

LC 0.16 ± 0.01 0.11 ± 0.01 0.08 ± 0.01 0.08 ± 0.0110

LC 0.19 ± 0.01 0.15 ± 0.01 0.10 ± 0.01 0.10 ± 0.0120

LC 0.22 ± 0.01 0.18 ± 0.01 0.12 ± 0.01 0.12 ± 0.0130

LC 0.24 ± 0.01 0.20 ± 0.01 0.14 ± 0.01 0.14 ± 0.0140

LC 0.26 ± 0.01 0.22 ± 0.01 0.15 ± 0.01 0.15 ± 0.0150

LC 0.28 ± 0.01 0.24 ± 0.01 0.17 ± 0.01 0.17 ± 0.0160

LC 0.31 ± 0.01 0.26 ± 0.01 0.18 ± 0.01 0.18 ± 0.0170

LC 0.33 ± 0.01 0.29 ± 0.01 0.20 ± 0.01 0.20 ± 0.0180

LC 0.37 ± 0.01 0.32 ± 0.01 0.23 ± 0.01 0.23 ± 0.0190

LC 0.46 ± 0.01 0.41 ± 0.01 0.29 ± 0.01 0.29 ± 0.0199

Fig. 1: Acute toxicity testing statistical endpoints in Platy
fish exposed to crude Diazinon in different times
(24h, 48h, 72 h and 96 h respectively)

Fig. 2: Acute toxicity testing statistical endpoints in Platy
fish exposed to crude Deltamethrin in different
times (24h, 48h, 72 h and 96 h respectively)

DISCUSSION

The results of present study indicate that both
chemicals diazinon and deltamethrin varied in their acute
toxicity to Platy fish. The toxicity of deltamethrin and
diazinon on Platy fish increased with increasing
concentration and exposure time. The 96h LC  was50

calculated  to  be  10.49  ±  0.46  ppm  for  diazinon  and
0.15 ± 0.01 ppm for Deltamethrin and here we report
deltamethrin to be highly toxic to fish. In addition we
found that both Diazinon and Deltamethrin are lethal
substrates to X. maculatus.

Contamination of aquatic environment with
pesticides via rainfall runoff is very possible [28]. Serious
concerns remains due to their potential to cause adverse
effects on human and wildlife populations. Occurrence of
pesticides in high concentrations in agricultural
wastewaters and their toxicity to aquatic organisms
especially fish species have been reported by many
researchers [29-31]. 

Previous   studies     indicate     the    high     toxicity
of  deltamethrin  to  fish  species and our results are in
good agreement with these reports. Value of diazinon 96h
LC  was 8 mg LG  for zebra fish (Brachydanio rerio) but50

1

for  guppy (Poecilia reticulata) was 0.8 mgLG  [32-33].1
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The   96h    LC    values   of   diazinon   on  different 6. Travisi, C.M., P. Nijkamp, M. Vighi and P. Giacomelli,50

fishes  reported  from  tenths  to  several  tens  of  mgLG 2004. Managing pesticide risks for non-target1

[32, 34]. ecosystems with pesticide risk indicators: a
Boateng et al. [35] reported that young fish are more Multicriteria Approach. Tinbergen Institute,

susceptible and different species respond unlike to Amsterdam, TI 2004-009/3.
concentrations of chemicals. LC  value of deltamethrin in 7. Liess,  M.  and  P.C.  Von   Der   Ohe,  2005.50

Tilapia, Oreochromis niloticus as 15.47 mg LG  was Analyzing effects of pesticides on invertebrate1

reported by Boateng et al. [35]. Mittal et al. [36] estimated communities  in  streams.  Environ.  Toxicol.  Chem.,
deltamethrin toxicity to P. reticulate to be LC  = 0.016 24: 954-965.50

ppm. Viran et al. [19] report LC  value of deltamethrin in 8. Tremolada, P., A. Finizio, S. Villa, C. Gaggi and M.50

guppies as 5.13 mg LG . Mestres and Mestres [37] found Vighi, 2004. Quantitative interspecific chemical1

96-h fish LC  values as follows: Salmo gairdneri, 0.39 mg activity relationships of pesticides in the aquatic50

LG ; Cyprinus carpio, 1.84 mg LG ; and Sarotherodon environment. Aquat. Toxicol., 67: 87-103.1      1

mossambica, 3.50 mgLG . Although deltamethrin is 9. Barata, C., J.  Damasio,  M.A.  Lopez,  M.  Kuster,1

thought to be less toxic in field conditions due to its M.L. De Alda, D. Barcelo, M.C. Riva and D. Raldua,
adsorption to sediments, these data are useful to 2007. Combined use of biomarkers and in situ
assessment of potential ecosystem risks. bioassays in Daphnia magna to monitor
 environmental hazards of pesticides in the field.
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