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Abstract :

Home economics as an educational
situation has comparable well known aims.
The International Federation for Home
Economics (IFHE) states that domestic
economics as a curriculum area “allows
college students to find out and simularly
broaden their very own sources and skills for
use of their private life, via way of means of
directing thewr expert selections and moves or
getting ready them for life” (IFHE Position
Statement - Home Economics with inside the
twenty first Century, 2008). The all-
encompassing expression “getting ready for
life” recollects the query of what know-how
and competencies are wanted with inside the
twenty first century. This paper reviews a year
longitudinal take a look at of the results of
cooperative studying on technology
attamment, attitudes closer to technology and
social connectedness mn the course of transition
from number one to excessive college. The
mmplications enhancmg the effectiveness of
college transition via way of means of the use
of cooperative studying projects are explored.
Possibilities for destiny studies and the results
for exercise and coverage are discussed.

Key words - Home- economics, collaborative
leaming, community partnership.

Introduction :

Home economics strongly integrates the
theoretical content material found out at college
mto realistic know-how unplemented at domestic
(Bemert et al., 2021) and to different college
topics, as an mstance mathematics (Granberg et
al., 2017). The studying duties m domestic
economics instructions are mstead particular,
given that they may be rooted to student’s
ordinary stories and frequently encompass
realistic studying activities (together with meals
preparation). Therefore, the cognitive demanding
situations that scholars revel m in domestic
economics mstructions are just like the ones
ordinary situations (Palojoki, 2003), wherein the
decision-making technique is strongly stimulated
via way of means of social and cultural context
(Lave, 1988). It is probably that the trouble
embedded with mside the studying challenge is
ill-structured (e.g., put together a meal); it may
additionally alternate i the course of the trouble-
fixing technique (e.g., availability of substances
or flavor preferences) or it may be deserted withn
side the muld of latest records or stores (e.g.,
nutritional restrictions). An extra venture with
mside the context of the given nstance 1s that
on the stop of the lesson college students
collectively devour the meal they’'ve prepared.
As Rendahl (2018) illustrates, this could be a

game-changer. Planning a meal and thinking =
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about numerous components is one thing:
understandmg that you may additionally devour
it as soon as it i1s prepared is even greater
challenging. These sort of safe to eat studying
assignments make domestic economics particular
m contrast to different college topics and hft
questions which can be nonetheless unknown. Our
preceding observations of mstitution paintings
assignments from domestic economics
mstructions have led us to trust that troubles
domestic economics mstructions are solved via
numerous steps (in addition as in ordmnary
situations), called the gap-ultimate technique
(Lave, 1988). Students revel in numerous
cognitive demanding situations and important
moments even as operating with the cognitive or
realistic assignment, and thereby they want to talk
about and suppose collectively so one can get m
the direction of the answer of a challenge. Group
work and cooperative studying i technology
traming are already inchided mto the pedagogical
practices m lots of countries (Howe et al, 2007).

Group work in technology frequently
bureaucracy a part of practitioner guides (e.g.
Harlen & Qualter, 2004 ; Sharp, Peacock, Johnsey,
Simon & Smith, 2007; Toppmg & Thurston,
2005). Within Scotland group work has reached
the extent of country wide coverage within side
the new ‘Curriculum for Excellence’ technology
consequences which maimly discover the want for
mstitution dialogue m powerful studymg (Scottish
Government, 2008). The effectiveness of group
work and cooperative studying techniques in
teclmology had been broadly suggested over some
of years. Basih and Sanford (1991) suggested that
during a pattern of sixty two college students
reading m a network college, use of cooperative
group work m chenustry ended in college students
retaining fewer misconceptions than the ones
taught via way of means of direct tuition. Howe
et al (2007) suggested that during a pattern of
number one college scholars drawn from 24
mstructions that group work, and the dialogue it

facilitated, performed a mmportant function in
improving the studymng of scholars in technology
subjects m rural and concrete settings with inside
the UK. However, there may be a lack of literature
concerning the durability of such profits, and no
preceding literature that appears at whether or not
such profits live on transition after a alternate of
college.

Cooperative learning :

The Group Work Transition (GWT) assignment
constructed on and prolonged on a preceding
studies assignment subsidized beneath Neath the
Economic and Social Research Council (ESRC)
Teaching and Leamning Research Project (TLRP).
It become designed as a longitudinal follow-as
much as the Scottish extension assignment:
“Supporting Group Work in Scottish Schools:
Age and Urban/Rural Divide” (SCOTSPRING).
The umque assignment observed proof of profits
in technology attaimnment and social
connectedness due to the mtervention. Therefore,
the assignment explored the results of transitions
(shifting from one college context to another)
and transfers (the cap potential of scholars to
apply preceding studying. attitudes and
competencies with mside the new mstructional
context) because the unique take a look at
mstitution moved college mn city and rural
geographical locations. Both transition and
switch are suggested as bemg mmportant affects
on a child’s improvement and schooling.

Transition between schools :

It has lengthy been acknowledged that motion
from simple/number one to center/excessive
faculty can bring about reduced educational
attamment and motivation afier transition (e.g.
Finger & Silverman, 1966). In a pattern of 933
scholars, reduced attainment ratings and reduced
tiers of motivation had been discovered at
transitions from simple to center and center to
school m a pattern drawn from Ogden Utah City
School District, , USA (Barber & Olsen, 2004). c
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Significant declmes m technology attamment
ratings had been obtrusive after transition for a
pattern of 225 twelve-12 months-antique college
students drawn from an city faculty in Chicago,
[lnois, USA (Petersen & Crockett, 1985). The
falls m educational overall performance had been
associated with reduced self-idea as a learner,
reduced self idea m man or woman topics and a
mismatch among the improvement desires of
younger kids on the give up of simple faculty
and the surroundings of the center faculty
(Mullms & Irvin, 2000).

At a time whilst friendships and the peer
mstitution are getting more and more crucial with
nside the mprovement of the adolescent, the
transition among faculties regularly serves to
disrupt, regulate or sever them (Mizelle & Irvin,
2000). Barber and Olsen (2004) said extended
lonelmess and melancholy and reduced projects
with friends after transition to center faculty for
a pattern of 933 twelve-12 months-antique
scholars. Similar findings had been said m a 12
months longitudinal observe of 143 ten-eleven-
12 months-antique scholars from a faculty district
with an related populace of 100,000 human
bemgs in Midwestern USA (Hirsch & DuBois,
1992). Peer help previous to transition tumed mto
imversely correlated to extended mental
symptomatology at some point of the duration
of faculty transition from simple to junior
excessive (despite the fact that consequences
lessened through the years).

Transfer or generalization of studying can
arise through the years and space. Transfer may
be mplicit or explicit. This latter difference has
been termed ‘low road’ (relying on vast and
sundry exercise of a ability m order that it’s far
automatic) and ‘excessive road’ (depending on
the learner’s deliberate “aware abstraction” and
next utility of well-known principles) switch
(Perkins & Salomon, 1987). The latter is
corresponding to what many term ‘meta-
cognition’ - know-how approximately one’s very

own cognition and the law of that cognition
(Smons, 1994). Meta-cognition consists of
reflection, self-know-how of strengths and
weaknesses, studying techniques and tracking
studying. Opinions are divided on problems of
switch of studying In the sector of grownup
studying, strict adherents of theories of “located
studying” (Lave & Wenger, 1991; Resnick &
Collins, 1994) contend that abilities are pretty
use-precise and are obtamed and located in
positive contexts. A greater slight view is that
there are precise necessities for switch to anse -
the shape of the mferest required within side the
scenario that’s the goal for switch have to be
much like that with mside the authentic scenario.
Much traming virtually proceeds on the belief
of switch (e.g. one problem mto another, three
hundred and sixty five days mto another, or
transition among faculties).

Conclusion :

This studies shows that the use of co-operative
studying techniques in technology might also
additionally permit switch of know-how and
abilities obtained to new contexts. We have
supplied bridges among domestic economics
training and all 4 competences (communication,
collaboration, crucial wondermg and creativity)
which can be named within side the Partnership
for 21st-century studyving (2007). This observe is
the primary within side the context of domestic
economics traming wherem it's been established
that mter thinking is mainly beneficial within side
the gap-final technique because it enlarges novices
capacity in undertaking overall performance. as
an example via way of means of supplying them
greater know-how to govern whilst locating a
appropriate option to the problems.
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Rastrasant Tukdoji Maharaj Nagpur University Nagpur

Different types of pesticides like arganophosphate,organochlorine are known to produce several behavioural changes
.| maguatic organisms. Exposure to pesticide is known to affect both the contral and periphoral nervous system Pollution
| stresses on behavioral pattern includes a wide range of effects an predator avoidance, migratory behaviour, learming
| ability habitat selection, feeding behaviour, ch d and attitude loss of ton Study showod that the
| crah, fish and snail were more sensitive to cythion Tho 24 h LC50 values obtained werme the highest in all cases followed
by 48,72and| for96 h 1g all exposure periods. It showed that the toxicity of pesticide is directly proportional to
oxpasure time. The LCS0 values decreased as the oxposure period increased and mortality rate increased with
wns. These toxicity studies are important because of their economic importance and  vital
pocmommha food chain and food web of the aguatic ecosystem.

INTRODUCTION

Exposure of large quantities of pollutants might be an
immediate effect as measured by mortality suddenly inlarges
scale aguaculture, for example, fish mortality caused by
pollution of waterways with agricultural insecticides, A small
quantity of pollution discharge may result in the accumulation
of pollutants in fish species and also by aquatic organiams.
Furthermore pesticides carried through food chains are very
harmful to the aguatic animals and a potential danger 1o man
when he consumes. herbicides can also trim down the
reproductive success of fish species and other aquatic flora
and fauna [1],[2],[3] The inhibitory effect was observed in
Lepomis macrochirus, Labeo rohita, Danio rerio, and Jenynsia
multidentata exposed to endosulfan [4] _Entry of these
pesticides into water bodies through industrial effluents, run
off of direct applications affects many aquatic organiams
[5],[6) Pesticides not only affect the farmer health but canalso
affect on consumers health through residues of pesticide
presentin the food [7].

The pest controllers and weed-killers are moderately to
highly toxic to aquatic invertebrates such as crab, shellfish
and fish species(8] .The aquatic enviro t has b a
store house for chemical pollutants which Infiltrate m to
aquatic environment by several ways Behavioural pattern
includes a wide range of effects an predator avoidance,
migratory behaviour, learning ability habitat selection,
feeding behaviour, changed movements and attitude loss of
sensation and other behavioural responses may easily be up
set, if altered by environmental stresses associated with
pollution.

The crab P. jacquamontii, fish C. orientalis, B. bengalensis aro
exposed to lethal and sublethal concentrations of
organophosphate cythion at 24, 48, 72 and 86 h treatment
period and are observed for the behavioural changes.
Pollutant affects behaviour of arganisms.

The behavicur of animal has been correlated 1o the metabolic
changesin differentcrustaceans, [9],[10]).

The toxic effects begins with the change of behaviour
followed by the death of organisms. Physiological and
behavioural effects of sublethal exp to pesticides has

MATERIALAND METHODS

The species which has been selected for the present stucly are
of economic value and readily available through out the year
and it stands captivity well.

The species represents the natural population i the river or
water bodies of the Amravati (Lattitude 20- N, Longitude 77-45
E)and are resistant to handling a transportation.

Procurement And Maintenance

ALL the animals used were of same size and weight, Crab of
size 6.5x5.3 and weight 55-65 g; Fishes of size 13-15 cm and
welght 20-32 g and Snails of size 3-5 cmwith weight 5-6 g.The
animals wore purchased from the market as well as collected
at spot. The animals were brought i to the laboratory,
transferred to the glass aquarium and were inspected for any
possible injury or infection Only the healthy animals were
selected and washed with dilute solution of potassium
permangnate (KMnO, 1.0 mg/1) t e dormal inf i
any.

The animals were acclimatized for 10 days according to
APHA/AWWA/WPCE (1876) standard methods {11]. The
maortality was less than 8 per cent within 4 days of preceding
test. The Test animals were fed adlibitum diet of beiled
eggs.dried prawn, fish food and goat liver. Excess food ant
faecal matter were removed from aguaria once in a day or
twice at least in a week .The renewal technique bioassay
method (Committee on methods for taxicity test with aquatic
organisms, 1975) was used. It is an Improved static test in the
sense that an attempt was made to maintain the water quabity.
The test solutions were periodically (usually once every 24 h)
replaced with fresh test solution of the same compostion. This
was achieved by ransferrmg the test organisms from one test
chamber to another or some time by replacing the test
salution in the same chamber periodically. The animals were
starved for 24 hours before using for experimentation: The
quality of water used in terms of physical and chemical
characters is given in Table 1.1 For toxicity evaluation
organophosphate cythion pesticides was selected. Dilution
mediumwas well water,

Wonmand

P For Toxicity Evaluation Experiment The

beenclosely studied. Experimental animals when exposed to
lethal concentrations of organecphosphate cythion resulted in
sovere behavioural lesions and at last resulted in death.
Excitability, trritability and restless movements were the
prominent features of cythion exposed animals. In sub lethal
exposures the behavioural changes were same but with
lesser intensity. The high excitability shown by vigorous
movements, cleaning movements. Loss of equilibriumand co-
ordination was observed.

toxicity evaluation of cythion to the crab, fish and snail was
conducted in static aguatic medium as per the method of
Doudaroffetal, (1955)[12].

btplwnbry Tests
Different concentrations of cythion (organophosphate)
were prepared from stock solutions,

it The crab fish and snail in batches of 10 wore taken in six
plastic troughs. The five troughs as experimental and the

| weww. woridwidejournals com |
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sixth one as a control.

Ul Thecrabs fishes and snails in the 6 troughs were exposed
to the above selected pesticide concentration for 48
hours.

tv. The animals were exposed to pesticide at 8 O'clock m the
morning to avoid chronotaxicological alterations in the
taxicity evaluation as per the method of Utham et al,
(1879).[13)

v. After 48 hours of exposure, the number animals killed in
each concentration were recorded.

wi. To reach precise value in each concentration,the
experiment was repeated and concurrent values
obtainod.

vii. To determine the precise dosage level of LC, value, the
probit method was followed (Finney, 1964) (14).

Table 1.1 Means and ranges of various physio chemical

way. Loss of balance was prominent and crab did not turn or
ventral side irmediately after keeping on glass.

In sublethal concentration crab were, calm and quite
indifferent for short and long span exposure. No observable
changes in mouth parts and chelas dunnq experimental
pericd were observed with sl ts. Crabs
preferred to remain at one place and became siuggished or
rather slow in actien if touched by rod. Non-responsive to
predatory action,

Channa Orientalis

Fish is very sensitive indicator to pollutants The behavioural
responses of the fish C. orientalis variedin accordance to the
test concentrations Decreased opercular movement during
early exposure period was noticed. It showed excitability,
rostioss movements and Irritability, but the intonsity was less

*Values except pH and temperature have been expressed in
mg/1.

Cythion was found to be a toxic pesticide. The LC,, values
(lethal concentration) at which 50 percont mortality occurred
intest animals were calculated by Finny et.al; (1981) methed,

Paratelphusa Jacquemontii
The values of probit analysis of LC | for Cythion were 3.981at
24h,3.467 0 4Bh,3,888at 72hand 3.235at06h (Table 1.9.),

Channa Orientalis
LC, values were 1,841, 1.819,1737 and 1.513at24,48,72 and
96 hoursrespectively (Table 1.8)

Bellamya Bengalensis
Respective values of LC, at 24, 48 72 and 96 h. were

0.830,0.870.0.800,0.790 (Table 1.4)

Probit analysis LCS0 values for the crab P. Jacquemontii
fish C. orientalis and snail B.begalensis F.typica exposed
to Cythion atdifferent time intervals (ml/1).

characteristics of dilution water. than the organo chlorine insecticide. Increased erratic
Characteristics® Mean Range movement,. Jerky body and opercular movements, There was
pera By balance impairment in exposed fishes, Overall fish
e ture (52) :ssg 2.3 :-581;-0;3:050 movements were slowed down as compared to the fish
Total solid 1'3 50 12 so-ie 25 introduced in higher pesticide, Mucus secretion was found
- - - ~ - dmacﬂy proportional to the concentration of pesticide,
Dissolved solid 4.38 3.23.8.80 Tre VA in pesticide concentration
Suspended solids 9.45 §.23-11.20
Allalinity as CO3 §5.00 37,00-88.00 Bellanya Bengalensis F.Typica
Alicalinity as OH7 5.22 3,50 8.22 In toxicological experiments carriedout on B. bengalensis F.
Dissolved axygen (D.0.) 4.42 3.56-6 80 typica; disturbed behaviour prior to death was observed,
Bioch al oxygen demand |1.70 0.83 3.83 After cythion exposure body retracted within shell and
Phosphate as C 0.82 0.22 1.61 operculum was cloged. The operculum was opened slowly

with little foot protruded. Adherence to substratum (Wall of
bowl) with partially protruded probeecis, epipodial lobe and
By YRS il

The body remain outside and snails did not respond to
stimulus, foot margin and other parts were seen swollen. The
snail appoared to odematous with their swollen body outside
the shell and flattened foot. Large secretion of mucus was
noticed in early hours of treatment but the quantity of mucus
secretion decreased with exposure period

RESULT ANDDISCUSSION

Now & days due 1o tremendous development in chemicals for
crop production and pest contral, the problem of aquatic
pollution is increased. The pollutants used in agriculture and
industry dump m aquatic medium, ultimately affects the
organisms of aquatic medum.

Singh and Srivastava (1982) [15] worked out the toxic
concentrations of various insecticides on air breathing fish,
Heteropneuses {ossilis. Results exhibited the LC
concentrations for malathion 9.9-7.0 mg/], aldrin 0.242-0.178
mg/1 and mixture of aldrin and formalkthion 0. 188-0.142mg/1
to this fish,

Abidi. (1883)[ 18] recorded the mlative toxicity of 8 popular
insecticides to carp fingerlings and found organochlorine
more toxic than other types. Sharma et al, (1883)[17)
observed the effect of malathion on the mortality of Clarias
b hus at 0,25, 0.5, 0.76, 1.0, 1.25, 1.5, 1.76 and 2.00 ppm.

Treatment Paratelphusa Chamna Bellamya
riodh ol orientalis |bengalens

24 3881 1948 0.830

48 3487 1819 0.870

12 3888 1.737 0.800

86 3238 1813 0.780

OBSERVATION

The freshwater crab P. jacquemontii is an important commeon
member of freshwater ecosystem, The maladaptive
behaviour of this crab following exposure to pollutants would
increase init's predaton which might enhance the changes of
bio accumulationin the food chain.

Paratelphusa Jacquemontii

The crab P. jacquemontii a fresh water czab showed little
different organophasphate, behaviour whon exposed to
crganophosphate The crabs showed no notable response,
normally calm and quite. Little movements of mouth parts and
chlae in normal position, preferred to sit at bottom.
locomation unaffected. After 48 hour became sluggish, and
sat at one place. If touch by rod reacted quickly in attacking

{ 2 |

Singh and Sahai, (1884a) tested the malathion texicity on two
freshwater species. Rasbora daniconius (8 ppm) and Puntius
ficto (4 ppm).

Ruperelia et al (1984)[18] recorded LCS0 of thiodon for
Cyprinus carpio as 0.00082 mg/1 of chlarodane to be 0.0028
mg/] and 0,0031 g/] of aldrin and the value of dieldnn was
0.60 mg/]. di-eldrin was 0.80 mg/l. Rao et al (1881) [19)
reported 98 hLC, valuesas 3.5 0.2 ppb.

In Oziotelphusa senex senex 3 mg/ | BHC was found to be the
LC _ 24 hwhile in case of P. Jacquemontli LC_ was found to be
84.1 mg/l [20].. Rao (1984)[21] suggested that the marine
edible crab, Scylla serrata were most sensitive to DDT, less
sensitive to malathion and least sensitive to sevimol.
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Molluscs have received less attention of researchers to
carryout toxicity studies, using different pollutants even in
India, several references may mentioned that deal with the
study of cytechemistry, biochemical composition, physiology,
ecology, growth and reproduction of molluscs

by[22).[23],[24],[26].[26].

The organcphosphate (cythion) exposed animals showed
prominent loss of balance in all organisms with ermtic
movements and imtability. Mucus secretion was cbserved in
snails after cythion exposure. In present study the initial
reaction to pesticide exposure might be disturbng some
enzyme system and acetylcholinesterase metabolism. The
action of low concentration of pesticides might be ata sensory
cell, then stimulate the CN. synapse and finally influence the
motor nearons, while in high concentration of pesticide must
have acted on directly on motor neurons or motor nerves. in
fishes anti acetylcholinestesase activity of pesticides was

died with ref o 1o the inhibition of brain and serum
choline-esterase activity[27]and suggested the paralytic
action. Similar might be true in all above tested animal of
presentstudy.

SUMMARY AND CONCLUSION

In nature, pesticides like organochlorine and
organophosphate compounds were réported to be toxic to
several non target organisms like fish, crab, snail and acquatic
fauna. These pesticides enter the aquatic ecosystem through
various routes and cause much disaster. The animals fish crab
and snail are important as they are senative to a wide variety
of toxicants in water and hence were profitably used as
pollution Indicators in water quality management.

In the present research work the efforts were made to
investigate the effect of pesticides Cythion
(organophosphate) behavioural aspects in the crab
Paratelphusa jacquesonti fish C. orientalis, snail B.
bengalensis{.typlea at different time intervals. on

The LC50 values of cythion forcrab were 0,34 at 24 0.25 at 48h,
0.17at 72hand 0.12 a1 86.For fish LC, 50 values were 0.16,0.15,
0.14 and 0,13 and for =nail 0,112, 0.06,0.08, 0.04 at 24, 48,72
and 98 hrespectively.

Above data showed that the toxicity of pesticide is directly
proportional to exposure time. The LCS0 values decreased as
the exposure period Increased and mortality rate increased
with increasing concentrations.

The freshwater crab P. Jacquemontii is an important common
member of fresh water ecosystem. The maladaptive
behaviour of the crab following exposure to pollutants would
increase it's predation which might enhance the death rate

with increasing pesticide deposition in the body tissues.

The crab P. jacquemontii exposed to cythion exposure
showed prominent loss of balance, did not hurn on vertical
side, became sluggish and sat at one place.

Figh C.orientalis after the treatment of Cythion showed loss of
co-ordination and nervous balance. Increased erratic
movements and pescularmovements were observed. Overall
movemaents were slowed down.,

After cythion treatment bengalensis did not respond to
stimulus, foot margn and other parts were seen swollen and
appeared to edematose.
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Aquatic animals are often exposed 10 amiudux:mwbdp. nbout m mulco( action of toxicants is betiot understood from biochemical
investigations . These effects can be studied by lethal and sublethal effects. A i and mi

bolism are of the ulmost importance in

anitmals, since amino acids are cssential intermyediates in protein synthesis Furthermvore amioo acidsan known K phy an impostant part in several

phenomenon occuring in the lifetime of aninuls during

e stross. The i

inthe armino acids ufler exposure to endosulfan incmb P

:_ FMC “

shightly decreased at 24 hoof treatnwest period

lis and snail B. bengalensis ot 24, 48, 72 and 96 h wore stidicd in present investigation. Free amino acid content o
showed gmmﬂ increasing trend m all tissues a1 24, 4%, T8 and 96 hafler endosislfan exposure. Except fish, in which the free amino acid level was

insocncide,sub lethal toxicants,osmotio pressure

Introduction

Aquatic animma ks are often expoesod to msecticides as a result of treated
areas ay well as from derect application 1o the water. Knowledge about
the mode of action of toxscants and couses of death in poisoned aquatic
animaks s berers understood from biochemical investigations bessdes
mortality studies. These effects can be studicd by lethal and sublethal
effocts which can be shown by apparent external signs soxicity and by
mtemal disturthances.

Envircnmental pollugants brings about the dasmage W different ongans
o disturh the physiological and beochemical processes with the
organism following exposure to pollutant. Effect of different
pesticides, bcnv) metals ond other chemicals on biochemical

N 1

1 is L typica exposed to organochloring pesticade Endosulfon

Smce the physiclogical characteristics and encrgy fanctions of the fish
are known to alter during pesticide treastment (Holden, 1973)
[ 15 [These changes would cortaenty have an imgact on the free amino
acid kovel. Insuch altered phy sinlogical conditions, the froe amino acid
ceramly play a vital role m tainmg the intracellular osmotic
balance and also act as precursors for the synthesis of enzymes,
homones and other constituents  of the metabolic machinery
{Lenhinger, 197X).{16]

Anno acid and nitrogen metsbolian are of the ulmnd unportance i
amimals, soce amino acids are | % in prot

Is is the current opic of At Iy of

hesis and the catabol 5 of these pnme constiloents

threatening nf the natural resoarces from industrial e fuents {Everall,
1989, Giudicd, 1981, Danots Szerow and Anra Milian, 1987) [ 1[2](3)

Endosulfan r in the envi for Jonger periods and bio-
sccumubates in plants and ansmals which leads %o contamination of
food consumed by humans [4]. It affects mainly the central pervous
system and was found to have higher acute mhalation toxicaty than
dermal toxicity. Gastrolntestinal absoeption of endosul fun is very high
15 ) Many workers attemnpied to evaluste these hazards on biots (Maria
and Quasin, 1983, Tankar, 1985; Sherckar, 1986, Kabea, 1988, Malu,
198%(6][TIS][9H10]

Biochemical investigations ¢ an excellent evidence for the

lwcnr n the form of different mitrogen -ubmnca\ Furthermose
amino sculs and certain other ntroge is are & o

play an snportant part in several mmnm\n ocummg in the Iifetinw
o! mnimals and more specifically, during osmotic stress,

A lurge propoeion of the dry matier of molluscan bodies is mude up of
amino acids, either freg or combined to form macm nwlecules, amoog
which proteins are constant. The pattern of the amino ackl composition
of the bulk of the proseins of mol luscan tssoes is smilar W the pattern
genemily observed in animal tissues.

Incresse or decrease in froe amino acid content nsay be considered as
lh.- operation of the stress phenomenon al the tissue level, Very linle

accumulation of p:muda in the tissues of Is which showed a
wise degree of fluctuations in their ocganse components. Exposure to
chemmical poll clicit many molecular and biochemmcal changes in
fish whlch precide eelbubar and syssematic disfunction so that it
approprte pmmeu:n are carly i signs of di may be
detected To SUCss. cycles involved in the
mwrchange of organic st are r ible for prod

af energy, production. undengo change for energy production

The organochlorine and organophosphate pesticsde used m the present
study occur in persistant ponpersistant state i the squatic modium.
Ramaswmy ( 1987) investigated effect of sevin on free amino acid in

fish Samtherodon ibicus[11] G (1988), Bhale of al,,
(198%) also stodied the cllect of pesticide on physsological and
biochemical aspects of fish and ceab. [12)[13]  Panil et al, (191)

discussed some phiyssological and blochemical aspects of Pamiielphbasa
Jacquemontii exposed to oeganochlorine pesticides (BHC and
DDT){14]Since the stress conditions caused alterations i the
metabolic cycles such 5 ionic composthon, enzyme system eic, 18 is
pocessary 10 understand the sigmificance of these varations in the
organic compounds of the tissees. Under such conditions these
variations in turn can have an impact on food web relation aod energy
cycles und therefore & an important aspect for study. Hence present
stly was undertaken o accoamt for the changes mvolved in proten
nirogen metabolism in the txsues lke liver, muscle, wil, oot of crab,

on s avadlabde concerning the physiological or biochemical
effects of pesticides on nucketcacid kevels and protaincontent,

Aminred et al (1986), observed changes in amino acid content 11
hacmolymph of cmb after exposure 1o cobalt chlonde. [ 17) Krishaga o
al (1987) mentioned the effects of heavy melals (mercury cadomim,
lead, arsemic and sefenmm) on amino acid content of industrial crab
Seylla serrata | 1X] Hushanam (1987 ) studied alteration in froe lmum
acids in freshwader prawn Macrobrachs kistn d o
napthalenc.[1 9] Sninivasulu erdy et al {1989, reported alteration i m
amino seid of peancld praun M SOMMCCIOs EXpos

1o phosphamidon {2 ’Ol Regulation of free amino acid in the tissues ol
teleost Tilapen messambica exposed 10 sublothal conommration of
malathion was reported by Kabeer Ahmand Sahib
(1979[21) Seshagin ot al ( 1987) reported changes i amino acid level
due o toxicity of benthiocarh in fresh water tekeost Satherodon
mossambicus [22

Kxbccmhumd ctal{197%) npmaddmnga tn amino acid leves in the
sual Pla g/ (8 P lathion [23], Dy in
froe amino acid level in bod) fuid o( the snail Pila globosa was
reported by Satyaprasad (1982)[24] when exposed 10 methyl
parathion. Rajestowvam Rao (1983 ) studied clevation in amino acids in
snail Pila globosa exposad to phenothoate {25], Decrease in levels of
froe amino acid in fresh water massel Lametlides marginalis under

Paratelphuasa jacguomontit; fish, Channa oniemtalis and snail, BeBamy

dichlosovas was reporied by Seinivas Moorthy (1983 26]

| oot ot o St o |1 |
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Graney et al, (1986) studied effect of long ters exposure to Control 981 1628 7.89
pmlnd:bm;lhcm\on m: free amino acud pool and enernzy reserves of + 173 =201 +3.33
the fin Gasarus pseudol Li 27) &) .
& 11.19NS 15.78%0 8.68*

In present work, changes in free amino acid contents were fuded in 4491 + 1§l +£1.73
fresh crob, P jacy wii, fish C odenmls and snail, B -14.09 (-S31) -0t
hmph.muﬂ:rmd:wlfunapmwn 48 13,00+ 22 1INS 982%
MATERIALANDMETHOD 333 AL 0,01
The test crab, P Jacquemontii, the fish, C. orientalis and the snail B -32.32 -39.87 2457
bengalensis were procured from aroand Amrvati fish market and local 72 1371* 25.46%* 10.48NS
ponds, Maintesance, acclimation, selection of specimens size, weight, 173 2491 330
cleamung and treatment of pesticikde was 2 per noms. Pesticide 39,79 256,19 L1289
concentrution was prepared as per procedure foe exper 5 P e YT

Estimation of free amino acids (Danilson and Harold, 1958) 1401 26.74 11401
Homogerated tissue in 10ml folin fungstic scid. filler and take 5 miof £ 001 43.33 + 081
this filtrate, add a drop of phenolphthaling, add 0.1 M NaOH drop by 49 02 6427 -19.6

drop till permanent pink colour was produced, Simarly for blank, add
3 al o water and treat as above (For blank test sube), 1 al o Borax
solution and | ml freshly prepared Napthoquinon solution (0.5 %) was
added. Keepinboing water for | minute, Afier cooling, dilute ito 13
ml To that add ml of farmaklehyde reagent und | ml of 005 N
thiosulphat Make up ta 1 5 ml by water, Readat 47010 480w

RESULTAND OBSERVATION

Animaly were treated  with onganochierine pesticide-endosul fien. The
crab P Jacq i, fish C o is and soall B, bengalensis
expused Lo endosulfan. showed vanations m free aming acid coatent at
24, 48, 72 and 96 h trcatment period in  the tissues
Hepatopancreas Muscle and Gills. Hepatopancrease (Table 11) I
proquemontiic Free amine acids were found be elevased st all treatment
periods. Regarding values lethal mnd sublethal concentrations were
19.78, 23,2590, 27. 27 and 19.24, 22,69, 24 46, 26,98 after endosulfan
exposute

C. talix: A 24 hexp penind free amino acid contents were
observed less, which later on showed an ascending frerd up to the end
ol experument. Percent changes for lethal and sublethal concentrations
were -6.28, 4681, 6328, 7579 an 531, 4429, 6111, T286 afler
enclosulfan eflect

Parentlesis fig( ) poroent change *P-)0L, **P=0001, ***P=0.05,
NS = Not Ssgnificant Muscle (Table 1.2)

Py : Ever g trend was seen at 24, 48, 72 and 96 b
teestment period. Amoust ufpcm:u change was from 20 2w 41.67,
S8.19, 67.09 for lethal and from 1739 10 38.60, 5589, (4.76 for
sublethal concentration of endosul fin.

C.onentalix: Free sminoacid level was found 1o be less a1 24 h, which
later on showed remackable incecase up Lo 96 doir expasure period
Fo lethal concentratie frosarmuno scad values were 19.87, 31,78 35.05,
3775 and 20014, 31.03, 34.63, 37.01 for sublethal concentration afier

Sosulfon exposure. In muscle slightly higher values were seen as
d o bepas TCASC.

>

.y

B. bengalensss: Endosulfan nflucoced animaks reflocted mercase in
frecaming acid level through out the experimental cowrse. The
corresponding values for lethil and sublethal concentmtions were
15,00, 31,69, 43.60, S1.63 and 1329, 28 43, 4009, 49 27,

Table 1,20 & L1 b Changes in  muscle free anmino said content of
same hguatic organists exposed o endosulfan lethal and sublethal
concentrations ot different exposire penod. (mg/gmwet wi tissue )

B. bengalerses: Enhancement in free amino acid was recorded at all Lethal (mg'h (1. 2a)
expostire periods, Vichues for lethal concentration Incressed from 13.50 o 0.121 013 0.048
w 1768 and from 13.22 to 17 40 for sublethal concentration, 22 S - ; :
Exposurc period | Pjacquemontii  |C.ori-cntalis | B, bengalenss|
Table LTa& 11 M.'hnnacs in hcpuupnnums Miver free ammo scid "‘" £ ypica
content of some aguats exposed to endosullin lethal and Control 1056 21.23 %21
sublethal concentrations al { difforent expoam period. (mg /gm wet » 491 L2192 +3.33
WLtiSsue ) 4 1272¢%* 19.87%* U440
Lethal (mg ) (1.1a) £33 + 180 L1713
onantn, 0 121 u%‘({-" T, 2052 (-637) A5
S ki e stssandl e Il o 19400 e llose
Contred 1613 05] 0.97 =173 =1.73 + | 40
Ta0] 919 2301 -41 67 4172 316
A 197800 |2K$9° 13 50" 7 14967 35.05* 11.78¢
+ 1333 =491 $19] + 001 + 001 &AM
.68 (-6.28) -1729 -38.19 6513 436
) 23.16% 4481* 15384 9% 17.64NS 37.75N8 12.45%*
173 s 424 + 380 =537 = 5:20 £ .01
7 25.90NS 4981 16.72%% Paranthesis fig () perceat change *P=0.01, **P=0.001, ***P-0,03,
= 201 =330 £271 NS = Not Significemt
~6.62 6328 -4529 sublothalimg®) (1.2 b
96 27.2INS S363 17.68¢* . Al ! 5
R ek e e 0.04 0,043 0162
— o — Exposure Pjacquemontii C.oei-entabis | B, bengalensis
649-09) -75.9 -53.68 penod (h) £ typica
o " P N
gf{{n«uggﬁ:ﬂmw FRERDHHITRIN RGN | o 1056 2123 821
l + 494 =2.62 +3124
JNMH (LLb) 24 12,39 %+ 2014 9.30%*
Concentration; 0.04 0043 {.162
+ 333 = 2.7] + 117
E P jac C oonentalis  |B. bengalensis
el | £ ypicn -1739 (S.11) -13.29
3 Inernaional Jouraal of St Research
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Parenthesss fig.( ) percent change *P=0.01, **P~0.001, ***P~0.05,
NS «Not Significant

Giillx (Table 1.3)

Py Ever i trend was obtuned in endosulfan

48 1463 31.087* 10.54% n 13,990 25,61 10700
£1.73 £2.23 2228 =320 001 =092
=18 6 -46.29 -28 43 42.60 -57.37 35462
n | 6.46%" Rk 11.50** A% |4.85%* 27.8INS 11.21%
=00l =3 =104 £251 +523 + 0.8
3089 313 009 69.09) s 4219
9% 17.39NS 3701 12.25%¢
T 28] 2462 Discussion )
e — — Ll Armano acid b utdlized for peotean synthesis wed to which the products
-64.76 -74.37 027 of protein degradation are returned. The variations in the amine acids

afler exposure 1o endosul lan i crab P Jacguemontii, Fush C. ocientalis
nduuula bengalenss at 24, 48, 72 and 96 h were studicd in present
gation. values of fi its0 acidand the comg vesnalysisof

thc acd recorded following facts.

1 1 5 ' 1

Free amino acid content of above spocics

cxpmcdsmh Exposure in Jethal concentration showed increase from
11,43 80 14,83 and from 1119 1o [4.61 for sublethal concentration at
24,48, 72 and 96 b treatment persod.

Conentalis Enhanced freeamino acid leved was marked ot 24 h whach
further went on decreasmyg up % 96 b treatment, Vanations in peroont
virlues wore 412, 43-29, §7.37 69.37 and -3.07, W 87, §6.39), 64 27
for lethal and sublethal conoenirations respectively.

H. bengalkersis: Froe amino scid was seen to be Increased from 24 1096
hexposure period. Incressed for Jethal concentration, was from §.88 1w
1121 and from 868 10 11 al for sablethal coocentration after
endlosul faneffoct

Table 1.3 a& b Changes in gill free amino scd content ol somse
aguatic organisms exposed 1o endosulfan lethal and sublethal
coancentrutions of different exposure period. (mg /jgm wet witissae )
Turanthesis fig ) peroent change *P=0.01, **P=0001, ***P=0.08,
NS« Net Ssgnificant

ing trend i all tissues ot 24, 45, 78 and 96 b afler endoaudfan
exposure. Except figh, in which the froe amino acid level was shghaly
decreased at 24 h of treatment period.

In crab P. jacquemontii increase in free amano acd may be due to
degradation of protein synthesss orand may be due 10 diminished
utilzation of amino scids lo the tssue or ther enhancad synthesis
Fromother sources like glucose and fasty scads: Such Increase wasalso
noticed in ditferent animals like cmb { Bhale et al., 1988) 28 Jand
army worm (Lomee and Patil, 1987 [29]),

These free amino scids oight be fed in o TCA cyele as keto acids by
way of transsination. Since in present study transaminase sctivity is
known 10 clevate during pesticide exposure (Chapter 1V). The
Increased level of amino aosd maght also be due 1o incrense synthetic
potentiality. The Incressed free amino acxd may be panly unlized foe
lhc prokein synthesis nnd partly for glycoacogenesis, through the
and reactions to supply the necessiury

kao acids 1o act as a procussoes for the madntenance of casbohydrate
bol 10 moet the encrgy demand during swess condition

(Natarpjon 983330 Decreased free amino acld levels in fisl C.

sublethal(mg/l) (1.3 b)
Concentration | .04 0043 0.)62
Tixp Py i |C anentalis |8 bengalensis
period (h) [ typica
Conwol 981 16.28 789
< 1,73 =201 4333
4 111988 15.78%** .68*
£4.91 + |81 £1.73
-14.09 (-5.31) 1011
44 13,000+ 22.7INS 98244
=333 = 49 +0.01
-32.52 3987 2457
72 13.71% 284" 10.45NS
= 1.7 491 + 230
-39.70 -$6.39 3249
9% 14.61** 26,74 %* 11.301*
=0.01 £333 + (.81
49.02 54.27 396

Purenthests fig.( ) percent change *P=0.01, **P=0L001, ***P~0,05,
NS = Not Segnificant

o1 RS o early exp period may be due to protein syathess.
This result was in agreement with Choudhary (19587)[31] The free
amno scid imcremsed with meresing exposure time. The increased
aftor 24 hour, may be due to enbanced proteolyss or synthesis of free
amino scid, when there was defleit of gly cogen content. these aminy
acids might be soarce of energy. The level of froe amino acl say
indicate the condition of the tissue. Increase of decraase in free amino
ackl confent may be copsidered as tho operation of the stress
phenomenon at the tissue level. Mehrkecral (1974)32], Shkoori et al,
(1976) [ 33 jobserved similar results i fishes exposed 10 Tox icams.

The increased free amino acid pool suggested the increasad protein
bmkedown, the related prosein degradation and thys free amino acid
pood was found 10 be enbanced, during pestide exposure. The
Tncreased free amino nced content might be due to the higher synthesis
of free amino acid to full tll the demand. However the increased
synthesis of free amino acid can et be atiributed to all types of amino
acids, but 1o those which can be synthesized in fish tissues. Thus,
amino acid pool might be contributed theough two ways- viz. by the
degration of proteins and by the enbanced synthesis of amino acids 1
the tissues and this might have resulied in consistent rise in free amino
acid pool

The increased free umino acid pool besides contnbuting to
proteinsynthesis und enengetic requirements may also be usefil to the

Lethal (mg'h) (1.3 a) fish i the ace of the ptic and acid base balance as
Concentration 10121 013 0048 reported for other animals during altered physiological states of the
= Piac C.on B Tesis fish consequence 1o pestiade exposure. Analogas results were
'm'i od () i ' f 'lwf‘ observed in tefoost Surtherodon mossambicus exposed 10 benthicarb
= . by Seshagini Rao (1987)(20], Kabeer et al ( 1981)[34] and Malla
Controd 9.51 1628 789 Reddy (1987)[35] observed in free amino ocid level in fish Tilapia
4262 L 4,91 L 056 mossambicys to sublethal malathion expasure. Higher froe amino acid
BT 11,43 15.60° T content may ulso be stiributed 10 decreased wilization of amino acids
: = - in glyconcogencsis as conscquence of pesticiee exposure
=271 +3.33 +0.38 (Sreonivasulu Moarthy, | 983[24]; Sherckar, 19866]),
-16.59 (-4.12) -12.5%
«“ 131210 231 32¢ UK Tk Increase i free amino scid content of snuil B. bengnkensis might be
£ 223 Lm +022 ba_::uwufdlf&wmmmmabemvcnmmuds)nmauundam:m\
= o 5 = acid degral 10 TCAcyele, as the profeol ytic activity increased (as
.34 67 4129 -26.37 ‘C'U"ﬂ vy
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Protesns are degraded in 10 amino acads showed their increased level of
free amino ockl (Clapter 111). This mercased froe amino acsd level
hieron was atively less, b these amino acids might have
been wed for encrgy purposes through TCA cyele, which wasclear
from the ammon ia formation as This might be becawse of the short span
of experiments selectod rather than longer duration as the gastoapod
ummals respond to the stress of pesticide stowly by projecting foot or
opening operculum.

Conclusion

Hut in case of crab P. jacquemonts and snail B. bengalensis, pesticide
can ot be casily entered drectly as small have effective dosing of
opervulum and corab can reduce the pestiodal entry by bebavioml
changes snd so lave less effect than fish C_ orientalis.

Amino acds are ey colp lyses. Amino acids are utilized
for profein synthess, to which the produces of protein dogradation are

1 There was & ed free aming acid coetent uplo end of the
expermmental penod in the hepampancreas diver, masche and gl in
crab, fish and snal after endosu Ian and cythion exposure. Only infish
free anwno acid decrease was observed ag 24 hof treatment period

Incressed proteolysss keads 10 incressed free amino wexd levels

Incressed free amino ocad may be partly utilized for glyconcogensis
the pwle!a synthesis and panly for theough the trnsamination and
to supply the necessary keto acids b actas
procursors for the mainterance of carbohydrte metabolism & mect
energy demand during stress conditions. Increased proteolyss may be
due 10 breakdown of proteins keading to the formation of free amino
ncids.
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ABSTRAC

The pesticides are known to produce behavioral pathology at toxse levels lower than LC 50 and the offects have been

found 1o deffer st different concentrations, Exposure to pestacide is known 1o affect both the central and perpheral nervous
system pollution stresses on belavioml pattemn includes & wide range of effects an predator avoidance, migratory behaviour, learming abilaty
labitat selection, feeding bebaviour, changed movements and antitade loss of sensation and other behavioural responses The crab P

jeoquemanti, fish C. onentalis, B. bengalensis are exposed 1o lethal and sublethal conc of

chior Sosulfan ot 24,48, 72 and

-}

9 hireatment periodand are observedfor the behavioural changes Excitability, irntability and restiess movements were the prominent features
ofendosulfan exposed animals. In sub lothal exposures the behavicam| changes were same butwith lesser intensity. Study showedthat the crab,

fish and smail were more sensitive toendosul fun

4 J
= )

TN s

INTRODUCTION

Pesticides releasedinto the environment has imbalanced the brology of
ccosystam [ ], Furthermose pesticides camied throagh food chains are
very hurmiful % the aquatic aninsals and a potential danger to man when
be consumes. herbicides can also tam down the reproductive siccess
of fish species and other squatic fom and funa [2]. 3] [4) The
inhibitory cffect was observed in Lepomis macrochinus, Labeo rohita,
Danio retio, and Jenynsia multdentutn exposed to endosulfan [ 5], [6]
Entry of these pesticides into water bodies through industrial effluents,
run off of dircet applications affects many sguatic organisms| 7],[X]
Pesticides not only affect the farmer health but can also affect on
corsumer’s health throogh residucs of pesticide present in the food [9)
The pest controllens amd weed-killers are moderately to highly toxic to
aquatic invertebrutes such s crab, shellfish and fish species] 10].

The aquatic eovironment has become a store house for chemical
pollutunts which Infiltrte in to aquatic environment by several ways
Betavioural panern mcludes a wide mnge of effects an predator
avoidance, migratory behaviour, leaming ability habitat sclection,
feeding behayiowr, changed mo nts and de lows of

and other behavioun| responses may casily be up set, if alered by

were mspected for any possible injury or mfection Only the healthy
animals were selected and washed with dilute selution of potassium
permungnate (KMnO, 1.0y 1) remove dermal infection ifany.

The animals were acclimatized for 10 days according to
APHAAWWAWPCE (1975) standard methods{ 13}, The moetality
was less than § per cent within 4 days of precoding test. The Test
antmals were fid adlibitvm diet of boiled eges, drcd prawn, fish food
and goot liver. Excess food ant faecal matter were removed from
aquana once in a day or  twice at least in o week The reoowal
technique bivassay method (Committes on methods for toxicity test
with aquatic orgamisms, 1975) was used. 1115 an Improved statsc fest m
the sense that an attempt was maxdc 1o maintain the water quality. The
test solutions were periodically (usually once every 24 h replaced with
fresh fest solution of the same composition. This was achieved by
transferring the test organisms from one test chamber o another or
some time by replacing the test solution in the sanw chumber
peridhcally. The ammals were starved for 24 hours before using for
expenmentation: The quality of water used in terms of physical and
chemical charactess is given in Tuble 1.1 Foc toxicity evalmtion
Endosul fan pesticrles was selected. Difution medium was well water

envimnmental stresses associated with pollation

The crab P. moquemontel, fish C. orientalis, B. bengalensis are exposed
o lethal snd sublethal concentrations of organochlonne endosulfan u
24, 48, 72 and 96 htreatment period and are observed for the
behavioural changes. Pollutant affects behaviour of organisms. The
behaviour of animal has been correlated o the metabolic changes in
different crustacenns, [ 111412

The toxic effects begins with the change of behaviour followed by the
death of organisms. Physiological and behaviourad effects of sublethal
exposures to pesticides has boen closely studied. Experimental animals
when exposed 10 lethal concentrations ofedosul fan resulted in severe
behavioural lessons and ot last resulted in death. Excitability,
untability and restless movements wete the prominent features of
endosulfan exposed animals. In sub fethal exposures the behaviounl
changes were same but with lesser intensity. The high excitability
shown by vigo maov ts, cl Loss of
equilibrmm and co-ordination was obsorved

B mov

MATERIALAND METHODS

The species which hos boen selected for the present study are of
ccoomic value and readily available through out the year and o stands
captivicy well. The species represents the natural population i the river
ar water bodies of the Amravati ( Lattitude 20- N, Longitude 7745 E)
andare resistant to handling o transportation

Procurement and Maintenance

ALL the animals used were of same size and weight. Crab of size
6.5x5, 3 and weight 55-65 g Fishes of size 13415 om and weght 20.32
g and Saails of sizc 3-§ om with weight 5-6 ¢ The animals were

Procedure For Toxicity Evaluation Experiment
The toxicity evaluation of endosulfan to the crab, fish and snatl was
cooductedin static aguatic medmum as per the method of | 14]

Exploratory tests Different copcentrations of endosulfan

forganochlonne) were prepared from stock sok

i The crab, fish and snail in basches of 10 were aken in six plastic
roughs. The five troughs as experimentul and the sixth on¢ as a
control,

UL The crabs, fishes and snsdls in the 6 troughs were exposed to the
above selectod pesticide concentranion for 48 hours

v, The animals were exposed to pesticade at 8 O'clock in the moming
to avoid chronotoxacological nherations in the toxicity evaluation
as per the method off 15] . After 48 houns of exposire, the nmmber
animals kilked in each concentration were reconded

vi. Toreach precise value in cach concentration. the experiment was
repeated and concurrent values obtianed

vii. To determine the precise dosage kevel of LC value, the probit
method was followed [16]

Means und ranges of various physio chemical chamcteristics of

dilution water was as per sablet Table 1)

Table 1 Means and ranges of various physio chemical
characteristics of dilution water.

purchased from the market as well as collected st spet. The animal
were brought in %o the baratory, tansferred to the glass aquanum ard

Charactenstics® Mezn Range
Temg (%) 383 123 |3530.30.50
pH 730 -80-7,50
Total sohds 13.60 12 50-18.25
Dissolved solid 4.3% 3235380
M&dwk@w 945 923-11.20
Alkalinity as CO S55.00 37 .00-88 .00
Alkalinity as OH7 £22 350822
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*Values except pHand temperature hiave been expressed inmg/1

Endosulfan is a toxic pesticide, by using the LC | viloss Jethal which
50 percent mortality occured in test animals were caleulated
Paratelphasa jacquemontiiProbit analysis LC,, values were 0.3449 at
240, 02594 5t 4K h 01740 2 72 h and 1219 at 96 b, Channsonentalis
LC_ values were 0,160, 0150, 0140 and 130 for24, 48, T2 and Y6 b
respectively, Bellamyabengnlensis Respoctive values of LC,, at 24, 48
72 and 96, were 0.1120, (:636,0-0629, 0-0488, { Toblc 2)

Table 2: Probit analysis LOCS0 values for the crab Pulacquemontii
fish C. orfentalis and snall B.begalensis Fityplea exposed to
endosulfan at different time intervals (ml'1),

Troatment Paratelphusa Channa Bellamya
ood b Jacquemonti oricntalis bengalens

24 03445 0,160 0.1120

48 0.2594 0,150 0.0636

72 0.1740 0.140 0.0629

96 0.1219 0.130 0.0488

OBSERVATION

The freshwater crnb P jacquemontii is an important common membee
of freshwater ccosystem, The maladaptive behaviour of this crab
following exposure to pollutants would increase in it's prodation which
might enhance the changes of bxoaccumulation in the food chain The
crab P Jacquamontin showed change in their behaviour when exposed
w organochlonne (endosulfan) pesticide. The cabs showed restiess
exciled imitied and uneasy movements in container, Mouth parts
showed continuous movements. Atstart chelae erected up und sfter 48
by were devwn wide. After 24 hrs crawled flar, walked on tps,
mov ements were slow in highest concentration exposure. Crabs got
imbalanced lost co-ordiation about 35 hrs. then lost baknce and fell
upside down. Because of imitation, became offensive und amack if
touchod, After 48 hrs cmb showed no response, almost set for death

These obsorvations were observed in endosulfin lethal concentmtion
exposure, When exposed to sublethal concentration they became
excited, irritated, (fkept In group bold tightly with cach other in short
span exposure there after bocome chetae drawn wade forward with
corstant movenenis In normal position got on leg tips, with slow
movements, Equlibrium was found to be disturbed with
uncoordinated activities. Crabs became furious but could mot attnck
with force with quickness indifferent fo pradatory sctions.

Channa Orientalis;

Fushies showed behavioural changes afler exposure 1o pollutsnis| 17,
[18), Inpresent study on C, orsentalis the behavioural response of the
fish vaned in accordance to the test concentrutions. The exposure 1o
endasulfin lethal concentration resahiod in severe bebavioural lesions

Fishes showed excitability, restless movements and more irntabslity,
Exposed fishes showed umatic swimming pattern, rapid opercular
oy heavy secretion. The mnpaimmentment of sease of
halance was noticed in endosulfan exposed anmals. Fish Jost their
balunce in due course stowly turming upside down In sublethal
exposure the in behavioural changes were similar but with lesser
mensity.

Bellamya bengalensis F.typica

In present swidy on the snail, B. bengalensis F rypica, the closing and
opening of shell by the operculum with partial protrusion of foot along.
with #1"s swelling and mucus secretions were taken in to consideration,
The pestivide endosal fan | behavioura! changes inthe sl

At Jower concentration of endosulfan snails did not show fast
reactions. Exposure to lethal concentration caused severe behavioura|
lesions and lastly resulted in slow movement and a death. The early
stage of poisoning was usaally munifested by considerable action on
the part of the snail, but subsequently activity was decreasod ond snail
hecame inert withoccasinal movement tll desth The general reaction
of B bengalensis Ftypica was partly withdrawal in 10 their shell and
secretion of copious mucus, Large sceretion of mucus was notioed in
carly bours of reatment but the quality of mucus secretion decreased
with exposure period.

RESULTAND DISCUSSION
The aquatic environment has become a store house for chemical

Dissolved axygen (D.0.) 442 1356 6 S0 pollutants which Infiltrste in o aquatic environment by severn] ways
Biochemical oxygen demand 1.70 (0,83 353 Considerable literature is available on the toxic potentialitics of
ﬁosphuu as C 0.82 1022161 selectod organochlonide Insectivides with reference o aquatic biota

like fish. pollutants like insccticides may effect on various
physiokgicaland biochemical processes that types of msecticides can
canse s senous threat 1o the health status of fishes{ 19]

Sing and Srivastava worked out the loxic concentrations of various
insecticides on air becathing fish, Heteropneustes fossilis [20] Murthy
et al reported LC,  values of lindane as 0.15 pps for fish
Tilapimmossambica. [21] Gopal ef al. Indicated that the long persistant
chlorinated hydrocarbon DDT was highly toxic as compared to the
short persistant bosphate msectic w[22).

Lt | t

Along with the fish similar studies lave been conducted with manne
Invertebmics 100, the crustacemns crabs, prawns and molkiscs like
clams, mussells are also being subjected o these toxicaty suxdies
because of their cconotmic Importance and their vital position in the
foodchain and food web of the aquatic ecosystem.

The results i the prosent pioce of work are m confirmatory with those
of earlier workers. Pollutant affects behayiour of organisms. The toxic
effects begins with the change of bebaviour followed by the death of
organisms. Physiological and behavioural effects of sublethal
exposures 1o pesticades has been closely stodied[23]. The fishes and
various aquatic onganiscs showed behavioural changes after exposure
to pollutants [ 24] {25]. The present results showed that the exposuse o
endosulfan cased behavioural changes in thecrabs, fishes andsaails

Expenmental animals when exposed to lethal concentrations of
endosulfan resulted i severe behavioural lesions and at last resulted in
death, Exitability, irmitabality and restless movenments were the
prominent features of endosulfan exposed amimals, In sublethal
exposures the behavioum ] changes wene same but with lesser inteasity.
The high excimbility shown by vigorous movements, cleaning
movements. Loss of equilibrium and co-ordination was observed

The observations for lethal and sublethal exposure instmcted us o
stuggest that endosulfun acts on nervous system and crab reacts to the
posonmg by excitation, this types of reaction could be an eardy
Indication of poisoning. This type of extemal symptoms are similar to
those reponed for BHC poisoning @ crah [26]. Stenilar resudts weee
recorded for zine potsoning in fish{ 27].

SUMMARY ANDCONCLUSION
The pollutants used in agriculture and industry dump in aquatic
modium, ultimatcly alfects the organtsms of aquatic mediam, The
oquatic fauma was adversely affected by the pollutants both directly
and indirectly m vanous ways the pesticide not only produce
biclogical and pathological changes but also cause significant
b-ochcmncal alterations in llr: lwng s)‘socmln nature, pesticides like
hlorine and org ds were reported to be
umc <o sevel non ugd mgnmum hkt flsh, craby, sl and ayuatic
fauna, These pesticides enter the aquitic ccosystem through various
routes andd cause much disaster. The animals fish cmb and small are
smportant as they are sensitive to a wide variety of toxicants in waser
and hence were profitably uwsed us pollution Indicatons in water quality
managenment,

In the present rescarch work the efforts were made to investigate the
effect of pesticides endosulfan (crganochlorine) ) biochemical aspects
i the cmb Paratelphusa jacquesonti fish C. orentlis, sanl B
bengalensis  typlea at different time intervals. The probit analysis
reveaded that the LSO values of endosudfin in crab P Jacquemontis,
wen: 398 3.46. 3,88 and 323 ot 24, 48, 72 andd 96 h respectively. Foe
fish C. orientalis, 1.94, 1.81, 1.73 and 1.51 were camresponding values
u124, 4%, 72 and 96 h exposare peciod; whike for sl B bengakensts
LOSO values were 093, 087, 080, 0.79 wr 24, 48, 72 und 9% h
respoctively.

Abuove duts showed that the crab, fish and small were more sensitive
endosulfan. The 24 C30 yalues obtained were the highest in all cases
followed by 48, 72 and Jowess for 46 h among all exposure periods. [t
showed that the toxicity of pesticide | directly proportional 1o
exposure fime, The LOS0 values decronsed as the exposure penod
increasad and mortalaty sute increased with mercasing coposntmtions.

The freshwater crab P. Jacg tii isan b
of fresh water ecosystem. The nnl.uhpuw beluviour of the crab
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follow ing exposure to pollutants would increase it's predation which
maght enhance the death mic with increasing pesticxle dep mn
the body tissucs The crab P jacquemonti exposad to- endosulfan
showed excited, imtated, uneasy movement, got imbalkanced, lost co-
ordination and almost set for death Fish C onentalis aller the
teatment of endosulfam showed excitability, restiess movements,
rapid operculuy movements, heavy mocus seerction and unpaioment
of the sense Balance B, bengaknsis showed decreased activaty,
seeretion of copious suscus; the body parts were oot seen inside the
shell after death when exposed to endosul fan
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