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Abstract

The study was conducted to evaluate the acute toxicity of insecticide (Karate) upon
trough use green algae Scendesmus quadricauda as test organism in period time(24,72,96)
hours under control conditions.The alga was growing in water giving from Al-Hilla river after
filtering by Millipore filter paper (0.45)um.
Triplicates of samples where exposed to insecticides in a different concentrations (0.5,1,3)mg/I.
Monitoring was proceeded every 24 hours for four days .
This study include measure the optical density as indicators to density of algae and total count of
cell number ,growth average and inhibition ratio was study ,also LT50 is calculated.
Result show increase concentration of insecticide with increase concentration and recorded high
inhibition ratio in concentration 3mg/l is (91.4%) after (96)h , and low value of LT50 in
concentration (3)mg/l is (17.78).
This study pointed out that insecticide differs in their toxicity according to concentration and tim

exposure.
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Introduction:

Algae considering as being the
primary producer in the aquatic
environment  their  importance in
providing energy to zooplankton and fish
(Vagi et al., 2005).

Algae were used to evaluate the risk of
new chemicals via laboratory research
and these organisms are used to
bioassays to measure the toxicity of
waste water stream(Prokhotskaya et al.,

2003).
A variety of organic toxic gents such as
insecticides , herbicides and other

organic compounds have detected in
fresh water system, and effect both target
and non target organisms when
discharged into a water body(Li et
al.,2005).

Toxic compounds may affect on algal
photosynthesis, growth, enzyme activity
and respiration ; the action of toxic
substance on algae is important not only
for the organisms themselves, but also
for other links in the food chain(Ma and
Liang, 2001). Insecticides are diverse’
group of widely varying chemical
structure from simple inorganic to
complex organic molecules, they are
released in the environment by
volatilization, adsorption, chemical and\
or microbiological transformations(
Rand,1995) , their application can cause
adverse effects on aquatic ecosystems in
areas near by agricultural fields because
those substance can be transferred to the
aquatic  environment  leading to
contamination of its flora and fauna ,
these contaminants may occur during
rainfalls or eventually by atmospheric
deposition(Vagi, et al., 2005) .

In order to evaluate the importance of
this aquatic contamination it is necessary
to resort to toxicity bioassays
(Deneer,2000). A decrease in algae
density and species richness affects the
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aquatic system directly by reducing their
biodiversity and primary products
(Abdel-Aty, et al.,2006) .

Numerous studies have indicated that
pesticides  inhibits  growth  and
photosynthesis of fresh water algae and
algal responses to this compounds vary
widely depending upon concentration
use ,duration exposure, and algale
species tested (Tang et al. 1997).
Pyrethroid insecticides are relatively
persistent  in  water, and its
concentrations would not be expected to
vary greatly over time specially in short-
term bioassays( Solomon et al., 1996).
More recent testing procedures have
recognized that, because the wide range
of sensitivity

observed, a batter of species is
recommended to improve algal toxicity
detection in chemical evaluation(Boutin
etal., 1993).

Algae species used in this bioassays
Scenedesmus quadricauda was chosen
in this study because easy to cultivate
and its response is highly
reproducible(Huang et al. 1994).

The aim of the current study was
examine the effect of insecticide”
Karate” on growth of green alga S.
quadricauda and include measure of
optical density as indicators to density of
algae; % inhibition ; and LT50.

Materials and Methods:

Fresh water algae S. quadricauda was
obtained from institute of Biotechnology
\ Baghdad University-Iraqg.

The  test species grow in natural
conditions by use water from Hilla river
after sterilized and filtration by
Millipore filter paper 0.45um to released
other  species of algae  and
microorganisms as bacteria ;pH
regulation in lab. By NaoH andH2S04 ;
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Screw- capped glass tubes( 150 mm x
22mm diameter) , each containing 30 ml
river water and 14.5 ml from algal
culture(Li et al.2005). Insecticide
(Karate) solution(6%) dissolved in water
was added to each tube providing
nominal concentration of 0.5, 1 , and 3
mg/l.
Samples were withdrawn after 24,72,
and 96 hours , each test was replicated
three times.(Kent and currie,1995).
From day(0) to day(4) algal cells were
taken daily and cell numbers were
counted with counting chamber under
microscope determine the growth rate
and % inhibiting optical density was
measured at 680 nm from each sample(
Kasai et al., 1993) .
The growth rate was calculated
according to the equation
( Guillard,1973):

U=LnNi-LnNo\(t-to)
Where(U) is the growth rate, (Ni)the cell
number at (t) time, (No) the cell number
at o time, t the sample time for counting
cell number, and to is the origin time of
the treatment.
The percent inhibition(% 1) of algal
growth for each concentration was
calculated according to( U. S. EPA,
1989).
LT50 were calculated using the probate
procedure with log transformed values of
test insecticide concentrations.(Li,et
al.,2005). The statistically significant
effects of the pesticide on growth of
algae  species under study was
determined using analysis of
variance(ANOVA) with SPSS program.

Results and Discussion:

The effects of the pesticide(karate)
show in figures (1-4). The inhibitory
effects on algal growth by optical
density, it is decreased with increase the
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concentration of pesticide and time
exposure.

The growth rate of algae measured after
the exposure to pesticide by total count
of cell survival reflects of cell responses
to increasing  concentration and
inhibition in low doses and cell death in
high doses( Prokhotskaya et al., 2003).
The growth of algal cell under study was
highly affected by insecticide karate in
the number of cells was decreased and
the content of pigments and the activity
of SOD were highly activity by different
types of pesticide (Kong and Sang,
1999).

The effective concentrations that caused
50% inhibition compared with the
controls were calculated for the algal
species under study(figure 4) at ( 24,72,
96 )hours after treatment for optical
density.

The LT50 values varied significantly
among different concentrations,
according to this study the 96 h LT50 of
karate on S. quadricauda was (17.78)
mg\l and 72h,24 h LT50 were (22.28)
and (38.48)mg\l respectively.

LT50 values are useful to more exactly
determine the range of pesticide
concentrations that cause growth
inhibition in an algal population( Anton
etal . 1993).

The LT50 values ( fig. 5-7)from this
study are similar to those reported for
other algal species(Solomon et al.,
1996).

The differential sensitivity to toxins
among freshwater algae could have
serious impacts on community structure
and seasonal successional patterns (
Hersh and Crumpton,1987).
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Figuer(1) Total cell number of S. quadricauda at exposure
to difrente concentrations from insecticide karate
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Figure(2):Optical Density ofS.quadricauda after
exposure to insecticide karate
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Figure(3):Growth rate of S.quadricauda at exposuer
to diferent cocentrations from insecticide karate
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Figure(4):Inhibition rate(%) of S. quadricauda at
exposuer todifrent concentrations from insecticide
karate
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Figure( §) Line of toxicity on exposure S.quadricauda to isecticide karate in
concentration (0.5) mg/l and LT50 value
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Figure( 6 )Line of toxicity on exposure S.qaudricauda to insecticide karatein
concentration (1) mg/l and LT50 value
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Figure( 7 ): line of toxicity on exposure S.quadricauda to insecticide karate in
concentration (3)mg/l and LT50 value
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