Volume 4, Issue 7. October 201¢ ~ ISSN 2320-7973




Editorial Board

Editor-in-Chief

Dr. D.R. Tiwari
editor.iffar@gmail.com, editor@ijfar.org

Editorial Cum Advisory Board

Alex Afouxenidis

Professor

National Center for Social Research
Athens, Greece

Prof. (Dr.) Jason L. Powell
Professor

University of Central Lancashire
UK

Prof. JozefDrabowicz

Professor

Center of Molecular & Macromolecular Studies,
Polish Academy of Sciences,

Sienkiewicza 112, 90-363LODZ,

Poland

Prof. Ismael Saadoune

Professor

Universite Cadi Ayyad, Faculte des Sciences at
Techniques MaraktechLaboratoire do chimie des
materiaux et de 1' Environment BP 549, Marakech,
MAROC

Dr. FardoonJawadAdmed

Professor

Professor Of Molecular Cell Biology, Department
of Pathalogy, King Edward Medical university,
Lahore, Pakistan

Dr. Neelam Gupta
National Bureu of Animal Genetic Resources India

Dr. Vinod Singh
Microbilogy Department Barkatullah University,
Bhopal

Dr. Mona Purohit
Department of Legal Studies & Research,
Barkatullah University.

Dr. Charu P. Pant
Department of Geology,
Kumau University,
Nainital

Dr. PramendraDev

Professor & Head

School Of Studies In Earth Science,
Vikram university, Ujjain

MP, India

Prof. J. P. Shrivastav
Department of Geology,
University Of Delhi,
India.

Dr. L. P. Chourasia

Professor & Head

Department of Applied Geology,
Dr. Hari Singh Gour University,
Sagar, M.P. India



mailto:editor.ijfar@gmail.com
mailto:editor@ijfar.org

Dr. PiyushVerma
NITTTR, Bhopal

Dr. K. S. Tiwari
Bhopal,MP, India

Anil Shukla

Deputy Secretary

NCTE, Ministry of HRD,
Govt. Of India

Prof. Santosh Kumar
Former Vice Chancellor
Dr. H S Gour University
Sagar.

Executive Editor & Owner Dr. ShashiTiwari. Circulation Manager EshaRajeTiwari

ASSOCIATE EDITORS

Dr. AbhaSwaroop,

Dr. AlokRastogi

Dr. SantoshBhargava

Dr. Praveen Jain

Dr. KailashTyagi

Dr. H. C. Kataria

Dr. J. S. Chouhan

Dr. PawanPandit

Dr. J. P. Shukla

Dr. U. C. Pandey
Regional Director
IGNOU, Bhopal.




Content

3MeIfoTeh $TRCHT TATST H ARY I &7 T feRmm

araTell HER

S No | Title Authors Page No
1 Chemicopotential study of Laboratory Liquid Waste at | Pallavi Gupta, 01-05
Sampling Outlet of Govt. MVM College Laboratory, Gulfishan Firdose
Bhopal Ahmed,
Neelu Jain
2 Effects of various Seasonal fluctuation in different Pallavi Gupta, 06-08
Parameters Contents of Domestic Wastes Effluents at | Gulfishan Firdose
Shahpura area Bhopal. Ahmed,
Neelu Jain
3 Impact of organophosphorus and chlorinated Manoj Kumar 09-13
pesticides Malathion and Endrin some Physio- Ahirwar, Seema
biological and haematological parameters of Bhola
Notopterus notopterus (Pallas, 1769) exposed to
mixture of 0.1 ppm
4 FeeTaUsy | 1416




uN
oF FU "“"’e,,,

W

St

ST
;ﬁi’f %‘E International Journal of Fundamental & Applied Research

f 'f Website : www.ijfar.org ,( ISSN- 2320-7973 Volume-4 Issue -7,Month — October 2016 pp. (01 — 05)

*Estd, 2017%

Chemicopotential study of Laboratory Liquid Waste at Sampling Outlet of Govt. MVM
College Laboratory, Bhopal

Neelu Jain
Chemistry Department
RIST Bhopal(M.P)

Gulfishan Firdose Ahmed
(M.P.) — India

Pallavi Gupta
Chemistry Department
MANIT Bhopal(M.P)

ABSTRACT

In present scenario environment is polluting through by products
of man activities. Water bodies are being polluted due to discharge of laboratory chemical waste. The
pollution is responsible for unclean, dirty physical, chemical or biological change that adversely affect
the health, survival or activities of living organism which alters the environment in undesirable manner.
Human activities produce chemical waste and pollute the activities of daily routine life in the
environmental conditions. Pollution arises on the earth is due to rapid industrialization, increasing
population and technological advancement, unplanned urbanization, deforestation etc. The physical
toxicants include physical activities like heat, noise, radioactivity and particulate and undissociate
material. Laboratory chemical include the various cations and anions present the waste water. Most
naturally substances can be toxicants if their concentration in environment, increase to the level at
which they cause health problems and environmental damage.Pollutants are residues of substances
made, used and throw away Laboratory. Chemical toxicants may be released deliberately into the
environment from the Laboratories of different production units research institutions & educational
institutions liquid waste whether such releases constitute of pollution will depend on the toxic
substances present in the ecosystem. The pollutants causing diseases such as the cholera bacterium
which grows are spread by laboratory waste and also cause the greatest number of human illness and
deaths. Chemical waste consist of harmful chemicals that is released from factories industries, college,
laboratories. Chemical waste of college laboratories is usually segregated on side dispose off
accordingly safety & health diseas.The organic waste solvent heated at high temperature to reduce
toxicity but the inorganic waste can be heated for regular the waste product. Aqueous waste like
sodium chloride can be pour thrown in the sink as they are toxic and isolated identically so they could
disposed under environmental safety. The wastes of glass wares, and toxic chemicals can be real vied
or disposed. The Students & teachers working in the college laboratories and perform experiments,
which release a lots of hazardous materials which is either run away or flow in a nail and directly
adjoin with the water flow recourses thus producing diseases, polluting the environment and
disturbing the ecosystem.

INTRODUCTION

Chemical laboratory waste extremely foul of nature from science laboratories.Various toxicity are

and consisting ionic discharge from lab outlet and
present in different forms according to their
surrounding which is mainly as waste as discharge

associated with the waste handling we are likely to
suffer from various diseases. Infected bones and
muscles disorders occurs from handling heavy
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containers chemicals burns result from contact of
small amount of poisonous chemical waste. Burns
injuries can also occur from waste disposal in unsafe
manner. The untreated released chemical mercury
are highly toxic and exposure can lead death and
diseases. Waste from laboratory can cause serious
health problems when mix with the municipal waste
and can expose people with chemicals hazards.The
solid laboratory waste are also responsible for
producing diseases and due to dumping in a water
body can also contaminate the water and the
accumulation toxic substances in the food chain
through the plant and animals that feed it. The
laboratories waste broken glass, syringes benefits,
therma meter can be collected in perches registrant
containers. Students who work in chemical
laboratories are exposed to many kinds of hazards.
Although many kinds of workplaces, laboratories
have a variety of hazards as chemicals in which some
hazards are seldom encountered elsewhere. The
laboratories in which chemicals are used must be
prepared to deal with hazardous substances In
chemical manufacturing plants, laboratories usually
handle only small amounts of materials, a Exposure
to a particular material seldom extends over a
protracted time.Students and the environment are
subjected to minimal harm by the  substances used
or produced in the college laboratory. Both students
& teachers should know and use acceptable disposal
methods for various chemicals.

Methodology :

The samples of laboratory, chemical waste and there
waste now from towards water reservoirs were
collected and preserved as per prescribed procedure
of APHA, and BIS.

Prior to this a general survey was conducted to know
about other outlets and minor streams leading to
probable pollution sources. Preservation of sample
and pre-treatment methods were apphed was for
analysis recommended by APHA and BIS. Sample will

be kept for long duration may suffer change in
composition because of various interactions. The
optimum sample aging time range from immediate
for analysis pH and temperature and DO 7 days for
metals, it is therefore must be compulsory to
preservation techniques for the sample, because
these are essential for retarding the biological action
hydrolysis and precipitation of chemical compounds
and complex, and reduction of volatility of
constituents available in the sample. In order to get
approtoxiate results the DO was analyzed at the time
of sample collection. With in 4 hours and 24 hours for
others, from the time of collection.

Results and Discussions:

During the tenure of the study at sampling station
MVM college Bhopal pH maximum at pre mansoon
and minimum at post mansoon .Total Hardness
maximum at pre mansoon and minimum at post
mansoon.Ele. conductivity maximum at post
mansoon and minimum at mansoon.Total solid
maximum at pre mansoon and minimum at mansoon.
Turbidity maximum at pre mansoon and minimum at
mansoon .Amonical nitrogen maximum at post
mansoon and minimum at mansoon. Nitrate
maximum at post mansoon and minimum at
mansoon . Phosphate maximum at post mansoon
minimum at premansoon .Chloride maximum at post
mansoon and minimum at pre mansoon .Sulphate
maximum at post mansoon and minimum at pre
mansoon .BOD maximum at pre mansoon and
minimum at mansoon .COD maximum at pre
mansoon and minimum at post mansoon .Amount of
Cu maximum at pre mansoon and minimum at
mansoon .Amount of Pb same at pre mansoon,
mansoon and post mansoon .Amount of Fe same at
mansoon and pre mansoon minimum at pre
mansoon . amount of Cr maximum at post mansoon
and minimum at pre mansoon.
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Table 1.1 Chemicopotential study of Laboratory Liquid Waste at Sampling Outlet of Govt. MVM College Laboratory, Bhopal

S.No. Parameter Unit Pre Monsoon Monsoon Post Monsoon
1 pH 10.9 10.8 10.7
2 Total hardness mg/I 131 113 125
3 Ele. Conductivity umhos/cm 284 275 316
4 Total Solid mg/I 381 363 369
5 Turbidity NTU 13.9 10.3 13.2
6 Ammonical

Nitrogen mg/I 641 559 737
7 Nitrate mg/I 51 44 64
8 Phosphate mg/I 0.2 0.3 0.4
9 Chloride mg/| 220 260 276
10 Sulphate mg/I 641 699 681
11 |BOD mg/| 2.5 2.1 2.3
12 COD mg/| 12.8 10.7 8.6
13 Copper mg/I 0.04 0.02 0.03
14 Lead mg/I 0.02 0.02 0.02
15 Iron mg/| 0.4 0.6 0.6
16 Chromium mg/I 0.06 0.08 0.10
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Figurel.1: Chemicopotential study of Laboratory Liquid Waste at Sampling Outlet of Govt. MVM College Laboratory, Bhopal

Conclusions & Results :

limits of BIS and APHA Rules . So it is Clear that
water quality is not suitable for various
porposes in the environment.Studies carried
out in present investigation revealed that one of
the most important causes of water pollution is
disposal of wuntreated chemical effluents
without adequate attention to suitable
management of toxican Hence it is concluded
that maximum parameter are found in excess
than permissible.
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Effects of various Seasonal fluctuation in different Parameters Contents of Domestic
Wastes Effluents at Shahpura area Bhopal.

Pallavi Gupta
Chemistry Department
MANIT Bhopal(M.P)

(M.P.) - India

Gulfishan Firdose Ahmed

Neelu Jain
Chemistry Department
RIST Bhopal(M.P)

ABSTRACT

Domestic waste contains inorganic and organic compounds which inflict the deterioration of the water
quality. Domestic effluents endanger the aquatic environment and flora and fauna. Domestic waste
contains toxic and hazardous compounds. When partially treated or untreated effluent discharges into
water reservoir the toxic compounds comes in water sources which are undesirable because these
have poisonous characters and create aesthetic problems.

INTRODUCTION

Domestic waste extremely foul of nature and
consisting sludge discharge materials from house
hold outlets and present in different forms according
to their surrounding which is mainly as waste as
discharge from kitchens, bathroom laboratories,
public area, and water dispensed to the community
the liquid waste of municipalities sewage also
contains imposed burden of human excrement
chemical toxicants and oxygen holding ions Domestic
waste also contains Organic matter and Hazard
pollutants. Domestic wastes also contain solid matter
of organic and inorganic compounds which is derived
from urine, protein, fats, amino acids, soap etc.
Methodology:

Samples were collected on monthly basis the
standard method as prescribed by APHA and BIS, EPA
were followed during collection, preservation and
analysis of samples.

Results and discussion:

During the tenure of the study at sampling station
upper Lake at Bhopal pH maximum at pre Mansoon
and minimum at Mansoon. Conductivity maximum at
Mansoon and minimum at pre Mansoon. Turbidity,
maximum at Mansoon and minimum at pre

Mansoon. Total solids maximum at Mansoon and
minimum at post Mansoon. Total dissolved solids
maximum at Mansoon and minimum at post
Mansoon. Total suspended solid maximum at
Mansoon and minimum at pre Mansoon. Total
nitrogen maximum at post Mansoon and minimum at
pre Mansoon. Sulphate maximum at post
Mansoon and minimum at Mansoon. Chloride
maximum at  post Mansoon and minimum at
Mansoon. Total Hardness maximum at pre Mansoon
and minimum at Mansoon Nitrate maximum at
Mansoon and minimum at Pre Mansoon BOD
maximum at Mansoon and minimum at pre
Mansoon. COD maximum at Mansoon and
minimum at post Mansoon. Amount of Pb same at
pre and mansoon and minimum at post Mansoon.
Amount of Zn maximum at Mansoon and minimum
at Post Mansoon. Amount of Cr maximum at pre
mansoon and minimum at mansoon. Amount of Cu
maximum at mansoon and minimum at premansoon.
Amount of Cd maximum at post mansoon and
minimum at mansoon.
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Table 1.1 : Effects of various Seasonal fluctuation in different Parameters Contents of Domestic Wastes Effluents at
Shahpura area Bhopal.
5. No. [PARAMETER TUNIT PRE MONSOON MONSOON POST
MONSOON
1 pH 111 2.9 9
2 |Conductivity phdhos/Cm 16 2.3% 181
3 Turbidity T 1408 6853 2585
4 [Total Solids mgfl 1355 1483 1364
5 |Total Dissolved Solids mgfl 946 1036 925
&  |Total Suspended Solids mg/fl 409 448 439
7 |Total Nitrogen mgfl 622.2 7648 8%0.2
a Sulphate mg/fl 475.6 4547 979
G Chloride mgfl 1405 1102 217%
10 |Total Hardness mgfl 1785 1486 1704
11 (Mitrate mgfl 45 653 581
12 |BOD mgfl 452 683 52
13 |COD mgfl 438.3 616 392
14 |Lead mgfl 013 013 01
15 |Zinc mgfl 24.1 26.4 236
16 |Chromium mg/fl 014 0.06 0.09
17 |Copper mg/fl 233 2.59% 2.38
13 |Cadmium mgfl 0.107 0.048 2.202
Figure 1.1
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Figure 1.1 : Effects of various Seasonal fluctuation in different Parameters Contents of Domestic Wastes Effluents at

Shahpura area Bhopal.
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Conclusions and Results

: Hence it is concluded that maximum parameters are
found in excess than permissible limits of BIS and
APHA Rules. So it is clear the water quality is not
suitable for various purposes in the environment.

In general the surface water of upper lake
has shown higher values of the parameters Studies
carried out in present investigation revealed that one
of the most important causes of water pollution is
unplanned urban development without adequate
attention to suitable management of sewage and
waste material. It is therefore, recommended that
this water supply from upper lake should be used as
drinking water only treatment.
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Impact of organophosphorus and chlorinated pesticides Malathion and Endrin some
Physio-biological and haematological parameters of Notopterus notopterus (Pallas, 1769)
exposed to mixture of 0.1 ppm

Manoj Kumar Ahirwar
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Govt. N.M.V. College,
Hoshangabad, M.P., India

Seema Bhola
Department of Zoology,
Govt. . P.G. College,
Maihar, M.P., India

ABSTRACT

During the present experiment, Notopterus notopterus were exposed to lethal concentration (0.1 ppm) of
malathion and parathion for a period of 60 min in triplicates. A marked reduction in the opercular beat
frequency (90.5 to 39.0) and tail beat frequency (7.2 to 3.2) was observed at the end of 60 min. exposure time.
The results on the haematological aspect of the experiment (5 replicas) revealed significant (P < 0.05) increase
in WBC (6.06 to 7.8), and decrease in Hb, RBC, MCH, MCHC and other non-specific defence cells. The increase in
the WBC count is due to the non-specific immune response of the fish.

INTRODUCTION

The application of various pollutants such as
pesticides, heavy metals and other chemicals etc. In
the aquatic environment and their deposition in the
biotic system is known to cause several structural
and functional changes in the biota. On the other
hands, role of pesticides in promoting our health
and economy are closely related. Pesticides have
brought tremendous benefits to mankind by
increasing food production and controlling the
vectors of man and animal discuss.

Today, water quality management faces greater
problems than at any time in its history. In addition
to natural pollutants, varied contaminants exist in
surface waters including multiple chemical
compounds and different products of industrial and
agricultural revolution. The insecticides constitute
one group of these pollutants, both synthetic and
natural, which contribute to the environmental
problems. At present, it seems that the problem is
more conspicuous in developing countries, (Begum,
2005; Ogueji et al., 2007; Saravanan et al., 2011).
Recently the wvarious pesticides, herbicides,
weedicides, insecticides, organophosphate pesticide
used in the agriculture field for prevention of the

insect pest. Unfortunately, application of these
synthetic derivatives of pyrethrins is highly toxic to a
number of non-targets organisms such as bees,
freshwater fish and other aquatic organism even at
very low concentration

Indiscriminate discharge of these pesticides from
agriculture runoff and in aquaculture operation may
be washed into nearby water bodies and affects
non-target organism such as fish and prawn which
are of economics importance to humans (Adhikari
et al.,, 2004). Among the aquatic animals fish are
highly sensitive to the pyrethroids pesticides due to
their neurotoxic effects and the pesticides are lethal
to fish at minimum concentration. The use of
haematological technique in fish culture is growing
in  importance for  toxicological research,
environmental monitoring and fish  health
conditions. Many works has been conducted on
haematological changes of pesticides in the fish such
as Das and Mukherjee (2000), Adebayo (et al.,
2005), Patnaik and Patra (2006) Sampath (et al.,
1993) noted that there is a possibility that studies on
fish blood might reveal conditions within the body
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of the fish long before there is any outward
manifestation of disease or disorder.

Materials and methods:

Original healthy Notopterus notopterus
(Pallas) fish weighting 150-170 gm with a mean body
length of 24-26cm were acclimatized for two weeks
prior to experimentation. The fishes were fed with
balanced diet/pelleted feed with 35 % crude protein
diet at 2 % biomass. Malathion) and Endrin both are
manufactured by Shivalic Agro Chemical Industries.
The lethal concentration (0.1 ppm) of the pesticide
was prepared by dissolving 1 ml of original
concentration of pesticide individually in 10 liter of
chlorine free water. 30 L of the diluent water was
used as control.

Opercular beat frequency (OBF) was calculated by
observing the opercular beats before and after the
exposure to assess the impact of pesticides on the
physiological requirement of oxygen. The The blood
samples from the challenged fishes were taken after
every 20, 40 and 60 min. in fishes exposed to mixed
solution of the pesticides. Blood samples were
collected from the caudal tail vessels with 21 or 23
gauge needles and 1 or 3 cc syringes before
ventilator.

Results:

The RBC count expressed in (x103/uL) was
2.61+0.06. The lowest RBC was recorded after 60
min. of exposure, ranging from 1.75-1.95 with a
meanzSD of 1.85+0.02. The WBC (White Blood
Corpuscles) expressed in (x103/uL) was 6.06+0.24.
The WBC further showed an increase after 60 min.
of exposure, ranging from 7.4-8.2 with a meanzSD
of 7.840.98. The meantSD value of haemoglobin
(Hb) expressed in (g/dL) was 8.3%0.23. The lowest
haemoglobin was recorded after 60 min. of
exposure, ranging from 5.65-5.95 with a mean+SD of
5.8+0.36. The MCH (Mean Corpuscular
Haemoglobin) expressed in (pg) was 31.84£0.92. The
MCH further showed a decrease after 60 min. of
exposure, ranging from 30.2-32.5 with a meanSD of
31.3524.25 pg. The MCHC (Mean Corpuscular

Haemoglobin Concentration) expressed in (g/dL)
was 33.221.37. The MCHC further showed a
decrease after 60 min. of exposure, ranging from
37.12-40.2 with a meanSD of 38.66+5.21.

The large lymphocyte expressed in (x103/uL) was
1.5£0.02. The large lymphocytes further showed an
increase after 60 min. of exposure, ranging from 2.0-
2.4 with a meantSD of 2.240.03. The small
lymphocyte expressed in (x103/uL) was 25.3+0.02.
The small lymphocytes further showed an increase
after 60 min. of exposure, ranging from 34.0-38.0
with a meantSD of 36.610.36. The effect of 0.1 ppm
“M+E” on small lymphocytes. The monocyte
expressed in (x103/uL) was 1.65%0.02. The
monocytes further showed an increase after 60 min.
of exposure, ranging from 1.8-2.4 with a meanSD
of 2.1+0.01 x103/pL. The effect of 0.1 ppm “M+E”
on monocytes of N. notopterus. The neutrophils
expressed in (x103/uL) was 1.9+0.014. The
neutrophils further showed an increase after 60
min. of exposure, ranging from 2.4-3.2 with a
mean#SD of 2.840.05 x103/uL. The effect of 0.1 ppm
“M+E” on neutrophils of N. notopterus (Table 1;
and See table 2)

Discussion:

The observed increase in OBF and TBF during
the exposure to various pesticides either solitary or
in combinations had been reported earlier by
Omoregie(1995) . The initial increases in OBF and
TBF may be associated with the sudden response to
shock. In addition, the behavioral response to
pesticides with marked deviation in the rate of OBF
and TBF from reference sample (control) imputes an
adjustment in physical fithess as a result of the
stress condition (Edwards and Fusher(1991) , Leight
and Van Dolah(1999)) . Grillitsch et al. (1999)
reported that organisms exhibit behavioral
responses to chemical stress both at acute and sub
lethal toxicity. This elicits the potency and sensitivity
of the fish N. notopterus to the test chemical. The
ecological importance of this is that the damage to
non-target species in the environment and such
attribute of the organism could be effectively used
as toxicity biosensor of chemical stress.
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During the present experiment the haematological
parameters of N. notopterus were greatly
disturbed on exposure to 0.1 ppm of
“M+E”(Malathion and Endrin). The significant
(P<0.5) Haemoglobin(g/dL) showed a decrease from
8.3+0.23 to 5.8+0.36; RBC from (x106/uL) 2.61+0.6
to 1.85+0.06; MCH from (pg)31.8+0.92 to
31.35%4.25; The other parameters like WBC from
(x103/uL) 6.06%0.24 to 7.8+0.98; small lymphocyte
from (x103/uL) 25.3+0.02to 36.0+0.36; nutrophils
from (x103/ulL) 1.9+0.014 to 2.8+0.05; monocyte
from (x103/uL) 1.65+0.02 to 2.1+0.0 and eosinophils

from (x103/uL) 0.5+0.20 to 1.9+ 0.01 showed
significant are increase from the normal values but
thrombocyte are decrease. (Table no 2) The increase
in WBC count can be correlated with an increase in
antibody production which help in survival and
recovery of the fish exposed to landane and
malathion (Joshi et al., 2002). The investigators
potential synergistic or protective effects of
common environmental pollutants on malathion
toxicity, and concluded that the pesticides or more
harmful, whereas the used in combinations.

Table 1: Summary of OBF and TBF values of N. notopterus exposed to 0.1 ppm of M+P (malathion and Endrin)
pesticides.

Pesticides Control Exposure
00 min 20 min
90.5+2.5 65.2+2.6
00 min 20 min
7.2£1.2 5.2+1.3

Duration

40 min 60 min
45.3+0.9 39.0+1.5
40 min 60 min
4.310.9 3.2+0.5

The fishes (n=30, take six fishes each group for treatment) were exposed to pesticides individually as well as in
combinations. The values were enumerated by simple physical examination of the individual fish. The results are

expressed as meanSE of five replicas for each treatment.
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Table 2: Mean haematological parameters of N. notopterus (Pallas) exposed to five trial of mixture of 0.1 ppm
Malathion and Endrin

60 minutes

Parameter Control 20 minutes 40 minutes

MeantSE MeantSE MeantSE

RBC (X 10°/uL) 2.61+0.06 2.15 225 2.2+0.02% 1.7 2.1 1.9+0.01% 1.75  1.95 1.85+0.02°
WBC (X 10°/pL) 6.06:0.24 5.3 55  5.4%0.65° 6.8 7.6 7.2¢1.2° 7.4 8.2 7.840.98"
Hemoglobin (g/dL) 83+023 7.0 80 7.5+0.56° 68 7.6  7.240.08° 565  5.95 5.8+0.36°

ab

MCH (pg) 31.8#0.92 32.98 352 34.09+3.21° 37.33 3845 37.89+9.25° 302 325 31.35+4.25%
MCHC (g/dL) 33.241.37 365 385 37.54521° 4112 4358 4235+6.52° 37.12  40.2 38.66+5.21%
1o oieleiibe 1,540,020 112 128 1.2#0.05° 1.8 20  1.9#035° 2.0 2.4 2.240.03°
10°/uL)

Suclli s e 2534002 21.0  23.0 2240.35° 280 320 30#2.6™ 340 380 36+0.36
10°/uL)

Vool i= bR AB | 1.65¢0.02 155 1.63 1.59+0.08° 1.85 1.95 1.9+0.04° 1.8 2.4 2.1+0.01°
N S e [ 1.940.014 1.58  1.82 1.7+0.05° 221 239 23+0.02% 2.4 3.2 2.840.05%
SOl e [0 0,540,020 048 072 0.6%0.01° 07 09  08+0.01° 0.8 1.0 0.940.01°

Note: Values are meanzSD of five replications (d.f. 5, 30). Means in the same row having different
superscripts are significantly different (P < 0.05) and values in the same row with same superscript are
not significantly different (P > 0.05). * The values of the MCH and MCHC are calculated by the formulae,
corresponding to the appropriate values of RBC, WBC, Hb .

Conclusions:

The present investigation revealed a marked
reduction in the opercular beat frequency (90.5 to
39.0 ) and tail beat frequency (7.2 to 3.2) in N.
Notopterus exposed to malathion and parathion at
the end of 60 min. exposure time. The results on the
haematological aspect of the experiment (5 replicas)
revealed that significant (P < 0.05) increase in WBC

(6.06 to 7.8), and decrease in Hb, RBC, MCH, MCHC
and other non-specific defence cells.
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