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ABSTRACT :

The influence of pH and temperature on the toxicity of Imidacloprid has been evaluated by using
fresh fishes. Each pH and temperature was found to have an effect on considerably the toxicity of insecticide
by altering the physiological responses of fishes leading to mortality. The adverse effects of the pH and
temperature were reduced OXygen consumption, acceleration of chemical process, impaired respiratory
activities, low energy liberation and then on. Normally these environmental factors might -lead to the next

level of bioaccumulation of the harmful chemicals, therefore inflicting the chemical stress, that touching the
normal functioning of the body.
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INTRODUCTION

To protect crops and seeds from pests, about three billion tons of pesticides are applied annually in
to agricultural fields worldwide (Pimentel D 2009). All such poisonous pollutants reach to the freshwater
bodies through via runoff, spray drift and activity. Imidacloprid is one among the world’s popular insecticides
that belongs to the chemical group of neonicotinoid insecticides (Jeschke P .2010). Neonicotinoids have
selective toxicity for insects and act by binding to the nicotinic acetylcholine (ACh) receptors within the
receiving nerve cells of the central nervous system (Jeschke P.2008), (Abbink J. 1991) toxicity of those
insecticides is low in mammals as a result of they have lower numbers of nicotinic receptors with high
affinity to neonicotinoids(Tomizawa M, Casida JE 2003). Imidacloprid has a great potential to reach water
bodies as it is a relatively high water solubility (610 mg/L in 20°C H20; log Kow = 0.57) hence several studies
have reported thepresence of imidacloprid in surface waters (Starner K, Goh K 2012), (Kreuger J, 2010)
where it may affect non-target organisms such as Gammaruspulex (Crustacea, Amphipoda, Gammaridae).
The concentrations of imidacloprid in surface waters in Kingdom of Sweden reported byKreuger and
coworkers (max. 15 pg/L) (Kreuger J. 2010)are below deadly acute toxicity levels in G. pulex (50% of the
check people die when constant exposure to 270 pg/L for four days (Beketov M. 2008) However, the lower
concentrations found in water bodies would possibly cause sublethal effects. In ac::uatic ecn‘wste:ma pH and
temperature are important environmental variables which adverselv. aﬁec:c the hsh'and fisheries (Brown,
D.J.A 1982), and (Boyd, C.E 1982) has recorded that the health of fIEhES'IS mostly influenced by the pH,
which would affect the reproduction and growth of fishes. Temperature is one n:ﬂf the most fundamental
stressors altering the biological systems. This is as a resulﬁt of the wa.ter quality is greatly j:urrnented by |
temperature, pH, hardness etc that influence the speed of blualccumuiatlun of thg plr::-'.'.utants Literature .ar on |
the market in lots with reference to pH and hardness (S.Karthikeyan. 2007) But limited reports are available

on the toxicity of pollutants in relation to temperature, in aquatic organisms (John, P.R. 1996), (P.Kannadi.
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RESULTS AND DISCUSSION

Temperature is one among the necessary factors because it great|
neonicotinoid chemicals (Table-2). The ever-changing temperature might

y affects the toxicity of
impact on the toxicity of the chemicals depending on the species and the

increase or decrease or cause an
refore the chemical nature of the

itionally detected by (Rafia
that the fishes were more susceptible to the metals at high
temperature. (Orr, T.R. 1955) Have determined that the heat death in ani

mal is because of death of various
tissues, consecutive at totally different temperature.

According to (C.Ladd Prosser. 1965) the chemical rea
rises whereas the cardiac and respiratory activities are

temperature. In Rasboradaniconius the lowered temperature of the insecticid? medium exhibited mortality
as a result of the rate of energy liberation might be inadequate for the maintainace of metabolism once ti;e
temperature of the body lowered. Within the present s.tudv the tempe.rature may have an effect on the
nervous system directly altering the input of impulses of fishes thrm..lg.h skin thersjnu receptnr;. SRERESSs
The pH of the medium conjointly extremely alters the toxicity nf‘chemlcals thrc;Jg + ?P mEH a
physiological responses of the organisms, as pH causes a severe chern!r.al- 'StI:ES? [hTa f\ t}. :a!u;:j .
Packer, R.K.1972) have reported that the elevation of pH can lead the acidosis in fis es t] a maLaunn =
the wa:fgen carrying capability of blood. (Drummond, R.A .1974) has Shﬂ‘"‘f“ that the metal ac;um o
‘ higher pH of the medium. On the opposite hand Inwermﬁg of pH_ has a 50 been 5
bE:' nncria;iiinilatiun of metal in fishes (Paulose.P.V 2004). In lower pH this experimental fishes might have
exte
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TABLE 1: Toxicity of various concentra

tion Ensecticide Imid

e periﬂa:'lnpnd unRasbnradammnmusdunng
Enntentratiun O e Mortality
the insecticide "l Exposure Period (Hours)
A - 24 Hrs, 1N 48 Hrs. 72 Hrs
oy ontrol e 0 5 : 36 Hrs.
s ; 0 10 20 3% ]
- : 0 20 30 40 ¥
s - 0 20 40 50
10 40 60 90
5 10 50 80 100 |
15 - TABLE 2: Effect of temperature of the toxicity of insecticide
.1 Tempureerat Survival Time (minutes)
25°C 95
2 30°C 55 i
3 35°C 25
TABLE 3: EFFECT OF pH ON THE TOXICITY OF INSECTICIDE,
S.NO. PHvalues Survival Time(Minutes)
1 6.0 70
2 1.0 65
3 d ol 35
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