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About Organizers:

Nanasaheb Yashvantrao Narayanrao Chavan Arts, Science and Commerce College,
Chalisgaon, Dist. Jalgaon (M.S.), India:

Nanasaheb Yashvantrao Narayanrao Chavan Arts, Science and Commerce College,
Chalisgaon, Dist. Jalgaon (M.S.) is a branch of the huge tree of the Rashtriya Sahakari
Shikshan Prasarak Mandal Limited, Chalisgaon established in 1984, under the tenure of
Shikshan Maharshi Shri. Nanasaheb Yashwantrao Narayanrao Chavan with his noble mission
“Saa Vidya Ya Vimuktaye”. The College runs 20 departments of the U.G. courses along
with post-graduation in the subjects of Zoology, Computer science, Botany, and Geography.
The college also runs effectively the courses viz. BCA, BBM, MCM and 21 COP courses viz.
Certificate, Diploma and Advanced Diploma. Research facilities are also available in the
department of Zoology, Geography, English and Chemistry respectively. The department of
Zoology of the college has rich heritage of Dr. B. M. Murhar pioneering contribution towards

research in Helminthology.

Nanasaheb Yahvantrao Narayanrao Chavan Arts, Science and Commerce College is
affiliated to Kavayitri Bahinabai Chaudhari North Maharashtra University, Jalgaon, (M.S.),
India and is recognized under section 2(f) & 12 (b) of the UGC Act 1956. National
Assessment and Accreditation Council (NAAC), Bangalore has re-accredited the college in
II" Cycle with A grade (CGPA 3.10) in 2014 and in III" Cycle with B** grade (CGPA 2.77)
in 2019. The college is the recipient of Best College Awardee of KBCNMU, Jalgaon.

Glocal Environment and Social Association (GESA), New Delhi:

In order to serve a bit, the Nature and Society for better future, the Glocal
Environment & Social Association (GESA) is constituted. Its headquarter is located in New
Delhi. Its main aim is to develop and promote 'global thought and local action' ideology to
save the nature. It organizes the seminars; workshops etc. to aware and educate the people on
blazing environmental and social issues. The GESA felicitates the persons and organizations
for their outstanding services rendered in various fields of agriculture, arts, biodiversity
conservation, commerce, culture, education, environment, healthcare, humanities, literature,
mass communication, music, patriotism, peace and harmony, science, sports, technological

innovations and other social services.
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About Conference:

The COVID-19 outbreak is a global financial and public health crisis. Economic

growth has shown a steep drop and is predicted to continue the same considerably in the near
future to a great extent on a long term basis. COVID-19 has raised the alarm and given us the
warning signal that scientific cooperation is an important key when dealing with global
public health issues.
The Theme- “New Vistas in Aquatic & Terrestrial Biology and Environment during
Current Pandemic (ATBE-2021)” is appropriate in the present scenario as the world’s
population is growing fast and natural resources are becoming limited. With a projected
increase in global population by 2050, food production must double. Innovation in biological
sciences will play an important role in the future success of animal agriculture, aquaculture,
biodiversity, food safety and rural economy.

The research in biological sciences is necessary in order to continue providing safe
and abundant food supplies for the growing global community with sustainable approach so
as to protect our natural resources.

Aquaculture is the fastest-growing food sector worldwide. Aquaculture refers to
raising and breeding aquatic animals (fish, shrimp, crab, shellfish, etc.) for economic purpose
by the use of ponds, reservoirs, lakes, rivers and other inland waterways which play an
important role. With an increasing global population and improving perception of fish food
in diet, aquaculture must ensure that production yields are optimized.

The main aim of the present International conference is to bring together leading
academic scientists, researchers, academicians and research scholars to exchange and share
their experiences and research results on all aspects of biological sciences, aquaculture and
environmental issues across the world. It will also provide a premier interdisciplinary
platform for researchers, participants and educators to present and discuss the most recent
advances/innovations, trends and concerns in the various fields.

Conference Committee:

Chief Patrons:

Hon. Dr. Murlidhar Bhivrav Patil

Chairman, Rashtriya Sahakari Shikshan Prasarak Mandals, Limited, Chalisgaon
Hon. Shri Vrukshamitra Arun Bhimrav Nikam

Secretary, Rashtriya Sahakari Shikshan Prasarak Mandals, Limited, Chalisgaon

ATBE-2021 Available online on - WWW.UJIRMF.COM Page 5



Patrtons:

Prof. S. N. Labh, Tribhuvan University, Kathmandu, Nepal and Founder President of Nepal
Aquaculture Society, Kathmandu, Nepal

Dr. A. K. Verma, Head, Department of Zoology, Govt. PG College Saidabad-Prayagraj

(U.P.), India and Editor in Chief, International Journal of Biological Innovations (IJBI)

Organizers:

Dr. S. R. Jadhav,

Principal, Nanasaheb Y. N. Chavan Arts, Science and Commerce College, Chalisgaon, Dist.
Jalgaon, India

Chief Organizer, ATBE-2021

Prof. A.T. Kalse,

Head, PG Department of Zoology, Nanasaheb Y. N. Chavan Arts, Science and Commerce
College, Chalisgaon, Dist. Jalgaon, India

Convenor, ATBE-2021

Mrs. A.L.Kulkarni,

PG Department of Zoology, Nanasaheb Y. N. Chavan Arts, Science and Commerce College,
Chalisgaon, Dist. Jalgaon, India

Dr. V. R. Lakwal,

PG Department of Zoology, Nanasaheb Y. N. Chavan Arts, Science and Commerce College,
Chalisgaon, Dist. Jalgaon, India

Co-convenor, ATBE-2021

Dr. Y. M. Bhosale,

PG Department of Zoology, Nanasaheb Y. N. Chavan Arts, Science and Commerce College,
Chalisgaon, Dist. Jalgaon, India

Organizing Secretary, ATBE-2021

Dr. S. J. Wagh

Technical Coordinator

Organizing Committee Members:

Dr. S. D. Mahajan (VP), Dr. Miss U. R. Magar (VP), Dr. G. D. Deshmukh (VP), Prof. P. J.
Parmar, Dr. R. T. Pawar, Dr. S. D. Gulbhile, Mr. A. M. Patil, Dr. Mrs. S. V. Sakhala, Dr. K.
B. Bendre, Mr. N. U. Chavan, Mrs. S. K. More, Mrs. Swati Mahajan, Mrs. Sarojini Ghadge,
Miss. Kanchan Karda, Miss. Anam Shaikh, Mr. A. B. Suryawanshi (OS)
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Eminent Resource Persons:
Prof. Shyam Narayan Labh,

(Gold Medalist) Fulbright Research Scholar (University of Idaho, USA) Ph.D., D. Sc.,
FNAS, FZSI, FLS (London) Professor & Head (CRC), Amrit Campus, IOST, Tribhuvan
University, Kathmandu, Nepal.

Dr. Umapati Sahay, Former University Professor and Head, PG Department of Zoology,
Ranchi University, Ranchi, Jharkhand, India

Prof. Kauresh D. Vachhrajani, Department of Zoology, Faculty of Science, Maharaja

Sayajirao University of Baroda, Vadodara, India

Prof. Sharique A. Ali, Editor-in-Chief, C-52, Housing Board Colony, Kohe-Fiza, Bhopal,
Prof. P. Nagaraja Rao, Department of Zoology, Osmania University, Hydrabad, A.P., India
Prof. S. P. Zambre, Ex. Director, BCUD, Dr. B. A. M. University, Aurangabad, M.S., India
Prof. B. B. Waykar, Dean, Faculty of Science, Dr. B. A. M. University, Aurangabad, M.S.
Prof. C. J. Hiware, Department of Zoology, Dr. B. A. M. University, Aurangabad, M.S.
Prof. R. J. Chavan, Department of Zoology, Dr. B. A. M. University, Aurangabad, M.S.
Dr. Mrs. Hemlata P. Nandurkar, Head, PGDZ, S.G.B. A. University, Amravati, M.S.

Dr. Prasenjit Hazra, Principal Sri Sri Academy, Nabinagar, Aurangabad, Bihar, India

Dr. Ashwini Kumar Dixit, Guru Ghasidas Vishwavidyalaya, Koni, Bilaspur, India

Dr. D. Shroff, CCS Haryana Agricultural University, Hisar, India

Prof. P. S. Lohar, Chairman, BOS in Zoology, KBCNMU, Jalgaon, M.S., India
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Prof. E. Vayunandan
ACTG. VICE-CHANCELLOR

MESSAGE

| am happy to know that R.5.5.P. Mandal's Nanasaheb
Yashvantrao Narayanrao Chavan ASC College, Chalisgaon s
organizing A Two Day International (Web) Conference on
“New Vistas in Aquatic & Terrestrial Biology and Environment
during Current Pandemic (ATBE-2021)" on 26" & 27" March, 2021.
This conference fs providing a common platform to the
researchers to share views on the problems of common interests in
Aquatic & Terrestrial Biology and Environment during Pandemic.
The deliberations in this conference will definitely play an important
role in providing information related to the recent advances during
current pandemic. | am sure that this conference will facilitate
interaction between researchers and encourage them to pursue
their research effectively.

%)

I wish the International (Web) confere

ATBE-2021
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MESSAGE

From Chairman’s Desk

It i1s my privilege to extend a very warm welcome to the inaugurator Prof.
Vayunandan, the Honourable Vice-Chancellor of Kavayitri Bahinabai Chaudhari North
Maharashtra University, Jalgaon, all the eminent Resource Persons, invited speakers and the
delegates on the occasion of this International Web Conference on “New Vistas in Aquatic &
Terrestrial Biology and Environment During Current Pandemic” organized by the
Department of Zoology on 26 and 27 March 2021. Nanasaheb Y. N. Chavan Arts, Science
and Commerce College is one of the best colleges in our University area and has completed
the third cycle of Assessment and Accreditation with B + + Grade awarded by NAAC. The

college is currently running Twenty U. G. and Four Post-Graduate courses.

All the sections of life and all the countries in the world have been adversely affected by the
Corona-19 Pandemic. This Conference is of a great relevance as it will shed light on the
consequences of Corona virus and will also point out the prospects of sustainable
development and applied aspects of Biology and Environment sciences. The scholarly
deliberations and presentations by eminent researchers and participants will show innovative

ideas or solutions for overcoming this chaotic situation.

Once again I warmly welcome you all to this International Web Conference on behalf of

Rashtriya Sahakari Shikshan Prasarak Mandal Ltd, Chalisgaon Dist. Jalgaon (M. S.).

Bapusaheb Dr. Shri. M. B. Patil
Chairman
R. S. S. P. Mandal Ltd. Chalisgaon
M. S.)
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MESSAGE

From Secretary’s Desk

It gives me a great pleasure to note that Nanasaheb Y. N. Chavan Arts, Science and
Commerce College run by our Sanstha R.S.S. P. Mandal Ltd. Chalisgaon Dist. Jalgaon
(Maharashtra) is organizing an International Web Conference on “New Vistas in Aquatic and

Terrestrial Biology and Environment During Current Pandemic” on 26 and 27 March 2021.

The theme of the Conference is globally relevant. The Conference will promote
studious interactions and presentations by the genuine researchers, eminent Resource Persons
and the delegates. The deliberations will throw light on the fundamental and applied aspects
of Biology and Environment sciences and pinpoint their significance in the current COVID-
19 Pandemic. The Conference will reveal the hidden potentials in Biology and Environment
sciences for sustainable development and for successfully overcoming the Pandemic
situation. The deliberations and presentations will surely open up new avenues unexplored in

these areas.

I heartily welcome the learned Professors, the eminent Resource Persons, the
researchers and the participants from abroad and from India and wish this Conference a grand

success !!

Bapusaheb Vrukshmitra Shri. Arun B. Nikam
Secretary
R. S. S. P. Mandal Ltd., Chalisgaon
Dist. Jalgaon (Maharashtra)
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MESSAGE

From Vice Chairman’s Desk

I am very delighted to state that Nanasaheb Y. N. Chavan Arts, Science and
Commerce College, Chalisgaon, run by our Sanstha R. S. S. P. Mandal Ltd. Chalisgaon is
organizing a Two-Day International Web Conference on “New Vistas in Aquatic and
Terrestrial Biology and Environment During Current Pandemic”. The theme of Conference
will bring a rich fund of knowledge on the new avenues in Aquatic and Terrestrial Biology

and Environment and the new applied aspects in these sciences.

The participation of learned and eminent Resource Persons, researchers and delegates
will bring to light the potentials and prospects of Biology and Environment for sustainable
development. This has a great and unique importance in the current Pandemic situation of
COVID-19. I hope that the Conference will show the world the positive signs for overcoming

this Pandemic.

My best wishes for the success of this Conference!!

Dadasaheb Dr. Shri. Sanjay Gopalrao Deshmukh
Vice-Chairman
R. S. S. P. Mandal Ltd., Chalisgaon
Dist. Jalgaon (Maharashtra)
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MESSAGE

From Joint Secretary’s Desk

An International Web Conference is being organized on 26 and 27 March 2021 by
Nanasaheb Y. N. Chavan Arts, Science and Commerce College, Chalisgaon Dist. Jalgaon.
The selection of the theme “New Vistas in Aquatic and Terrestrial Biology and Environment
During the Current Pandemic” is very thoughtfully done. The world has been experiencing
the adverse effects of COVID-19 Pandemic. It is in the fitness of things that there are serious
deliberations and interactions among the learned scholars and researchers about these
sciences to tackle this Pandemic and to promote sustainable development for the present and
future generations. Congratulations to the Department of Zoology for selecting the relevant
theme for this Conference.

The Conference will add a feather to the crown of the college and the Sanstha-Rashtriya
Sahakari Shikshan Prasarak Mandal Ltd. Chalisgaon Dist. Jalgaon (M.S.) Best wishes for the

success of the Conference !...

Abasaheb Shri. Sanjay Ratansing Patil
Joint Secretary
R. S. S. P. Mandal Ltd., Chalisgaon
Dist. Jalgaon (Maharashtra)
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MESSAGE

From Principal’s Desk

We are privileged to organize a Two-Day International Web Conference on “New
Vistas in Aquatic and Terrestrial Biology and Environment Sciences During Current
Pandemic” on 26 and 27 March 2021.0ur college is run by R. S. S. P. Mandal Ltd.
Chalisgaon Dist. Jalgaon. Our Sanstha was founded by a visionary Late Shri. Nanasaheb Y.
N. Chavan in 1953. At the present the Sanstha has 37 branches including a Senior college,
High Schools, Junior Colleges, Kanyashala, Ashramshala and a school for Blind students.
The college was established in 1984 and functions strictly in consonance with the vision and
mission of spreading higher education in rural area in Social Sciences, Humanities,
Commerce and Management and Basic and Applied Sciences with humanitarian, national and
international outlook. The college runs courses like B. A., B. Com., B. Sc., B. C. A,, B. M. S,
M. M. S. and M. Sc. (Botany, Zoology, Computer and Geography). The strength of the
college is 2300 and 60% students are female. In addition, there are 23 COP Courses. The
college has been awarded A Grade in the 2™ cycle and B + + Grade in 3" cycle. The college
is the recipient of The Best College Award by KBC North Maharashtra University, Jalgaon
and has been the Best College in Sports consistently.

The whole world has been adversely affected by the COVID-19 Pandemic. This
Conference is of a great significance because it will shed light on the new avenues in Biology
and Environment Science and also their basic and applied aspects. The learned and eminent
Resource Persons, speakers and researchers from Nepal and India have been invited for the
Conference. The presentations and deliberations in this Conference will show hope for

survival and sustainable development of humanity during COVID-19 Pandemic and in future.

DR. S. R. JADHAV
Principal
Nanasaheb Y. N. Chavan Arts, Science and
Commerce College, Chalisgaon, (M. S.) India
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MESSAGE

From the Desk of Convenor

It’s my immense pleasure to welcome all the dignitaries, scientists, delegates and
researchers on behalf of Organizing Committee of the Two Day International (Web)
Conference On New Vistas in Aquatic & Terrestrial Biology and Environment During
Current Pandemic (ATBE-2021) organized by Department of Zoology on 26" and 27%
March, 2021. It’s a great honour bestowed upon me by Hon. Principal of our College, Dr. S.
R. Jadhav for giving me this opportunity to be the Convener of this International Conference.
His advice and guidance have enabled me to overcome the difficulties during the course of
this event.

The theme of the Conference has a wide scope and great relevance in the context of
the current scenario of basic and applied biological and environmental science. The
researchers in this field are reaching to the great heights. As it is multidisciplinary and
dynamic, it will definitely provide us some good results in the field of sustainable
development of global diversity and wildlife conservation, pollution and waste management,
bio reclamation and bioremediation.

This Conference is the need of new era. During this conference there will be one
keynote address, fourteen plenary lectures and three technical sessions. I hope the Conference
will be fruitful by scientific deliberations on fundamental and applied aspects on biological
and environmental science.

On behalf of Organizing Committee, I am grateful to our patrons, the Managing
Board of R. S. S. P. Mandal who have directly or indirectly helped us for making this
conference a successful event.

We are thankful to all eminent Resource Persons, participants and well-wishers for
their moral support and cooperation for this Conference.

Prof. Ajit T. Kalse
Convener ATBE-2021
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MESSAGE

From the Desk of Organizing Secretary

Dear colleagues

On behalf of the PG Department of Zoology, Nanasaheb Yashwantrao Narayanrao
Chavan Arts, Science and Commerce College, Chalisgaon, Dist. Jalgaon, affiliated to
KBCNMU Jalgaon, M. S., India and Organizing Committee, it’s my great honor and pleasure
to invite you to participate in the A Two Day International (Web) Conference on New
Vistas in Aquatic and Terrestrial Biology and Environment during Current Pandemic
(ATBE-2021) to be held on March 26-27, 2021. This Conference is a global platform to
discuss and learn about Life sciences, Aquaculture, Terrestrial biodiversity, Animal
biodiversity, perspectives in Forensic science, Integrated pest management, Environment
issues etc. Our main objective is to generate new findings and collaborations among
scientists, researchers, students and learned Professors from various parts of the world,
which will provide dynamic platform to exchange the ideas, knowledge and to increase the
network. In this International Conference more than 15 plenary lectures will be delivered by
experts from different branches of sciences, fields of knowledge and subjects. So we hope
that this International Conference will be productive and fruitful. So we invite you and
welcome all delegates and participants to join the web conference. Let’s be a part of this

memorable event.

Dr. Y. M. Bhosale
Organizing Secretary
ATBE-2021
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(Abstract: Sewage water is wastewater from people living in a community. It is the water released from households
after use for various purposes like washing dishes, laundry, and flushing the toilet, thus the name wastewater.
The used water moves from the houses through pipes installed during plumbing. The sewage water then moves
into sewers, either constructed by the house owner, or into a sewer facility set up by the municipality. Increasing
industrialization and population cause increase in living of standard which results decrease in the quality of
water. Due to generation of maximum sewage, it flows in open drainage and some percolate in soil. The sewage
from Hingoli city is flows and mixed up into Kayadhu River. For the study of physicochemical parameters two
points were selected. One where actual flow is discharged and another is one km away from this point in between
these points many weeds were present. Monitoring of water from these two points were done after regular
intervals. Sewage analyzed for various physicochemical parameters such as pH, temperature hardness, chloride,
total dissolved solids, total suspended solids, total alkalinity, BOD, COD, sodium, potassium, etc. The result from
these study shows that various physicochemical parameters were reduces at second point. It indicates that the
weeds were accumulating the various constituents from the sewage and were helping for reduction of water
pollution. There is a dire need for sewers to be emptied owing to the increasing use of water by people. Therefore,
treatment is essential. It ensures the water released into the local water ways such as rivers is safe and clean with
an aim of ensuring it does not cause harm to the people or the aquatic life. To ensure the waste water is clean and
safe, there are various steps involved in the treatment process.

Key words: Sewage water, physicochemical parameters, weed, treatment.

J

1. INTRODUCTION:

Comprising over 70% of Earth s surfaces, water is undoubtedly the most precious natural resource that exists
on our planet. Without the seemingly invaluable compound comprised of hydrogen and oxygen, life on earth would
have been nonexistent. It is essential for the growth, development and prosperity of living organisms on our planet.
Although we as human recognize this fact, we disregard it by polluting our rivers, lakes, ponds, reservoirs and oceans.
Subsequently, it has been slowly but surely harming our planet to the point where the organisms are facing or will have
to face unmanageable consequences. Our drinking water has been greatly affected due to our ability to use water for
recreational purposes. In order to combat water pollution, we must understand the problem and become part of the
solution (Chauhan, 2014).

There are three major categories of pollutants that cause pollution in water. The first category includes disease-
causing agents such as viruses, protozoa, parasitic worms, and bacteria, which enter sewage systems and untreated
waste. Because of the abundance of these microbes, wastewater acts as the common source of transmission for diseases
such as dysentery, cholera, and typhoid. The second category of water pollutants includes oxygen-demanding waste,
which includes the biodegradable matter such as plant residues and animal manure, which are added to the water
naturally or by human beings. In natural process, this biological waste uses oxygen present in the sewage water and
thereby results in oxygen depletion. Once all the oxygen has been depleted, bacteria are able to take control of the
sewage, by making the water polluted. The third category of water pollutants includes water-soluble inorganic pollutants
such as caustics, salts, acids, and toxic metals. Another kind of water pollutants includes ammonium salts, nitrates,
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phosphates, and so on. The pollutants such as nitrates and phosphates are the important nutrients, and these favor the
growth of algae and thereby results in eutrophication (Barko and Smart, 1986, Benit and Roslin, 2015).

These wastewater eutrophicates the water bodies, causing the mortality of aquatic biological resources. Hence,
the role of treatment plants is in the sustainable use of wastewater as they make the water usable for various purposes
(Dixon et. al., 1999). The major objective of the present study was to characterize the sewage water discharged from
different sites in Hingoli city. A study of this kind will improve our knowledge on the quality of wastewater being
discarded into the environment due to various anthropogenic activities.

2. MATERIAL AND METHODS:

The sewage from Hingoli city (Latitude 19.43 N and Longitude is 77.11 E) flows and mixed up into Kayadhu
River. For the study of physicochemical parameters two points were selected. One where actual flow is discharged Site
A and Site B is one km away from this point in between these points many weeds were present. Monitoring of water
from these two points were done after regular intervals. Sewage analyzed for various physicochemical parameters such
as pH, temperature hardness, chloride, total dissolved solids, total suspended solids, total alkalinity, BOD, COD, sodium,
potassium, etc.

The collected samples were brought to the laboratory in an icebox. The DO was estimated by Wrinkler’s
method, and the pH was determined using a pH meter. Nitrate, sulfate, sodium, and potassium were estimated by
standard methods of American Public Health Association (APHA, 1998). The other parameters of the wastewater
samples analyzed in triplicate by adapting standard procedures from the manual of (APHA,1992, ISI, 1968)

3. RESULTS AND DISCUSSION:

The values of the physicochemical parameters observed in the present study may serve as an indicator of the
fertility or pollution level of the study area. The experimental data on physicochemical properties of water samples
collected from different sites of Hingoli city are shown in Table 1.

TABLE 1 Physicochemical parameters of sewage water from Hingoli city.

Parameters Site A (mg/lit)* Site B (mg/lit)*
pH 7.4 8.2
Conductivity 3.2 0.24
Temperature 30°C 28°C
Suspended solids 2050 1050
Dissolved Solids 3500 1000
Total Solids 5500 2000
BOD 60 100
DO 0.078 0.072
Hardness 300 280
Chloride 225.2 175.5
Total Alkalinity 2750 1750
Sulphate 10 5.4
Phosphate 0.32 0.12
Magnesium 27.1 32.2
Potassium 12 12
Sodium 50 50

* Units for the parameters except pH, conductivity and temperature.

Various parameters introduced into drainage water are due to human activity because water flowing in drainage
was coming from domestic use. The change in the water temperature may be due to change in atmospheric condition.
All the parameters of Site B have lesser values than Site A. The decrease in physic-chemical parameters was due to
accumulation of various constituents by the weeds and also due to sedimentation of some metals. Higher values of BOD
and lower values of DO indicate more amount of organic matter present in sewage. More amount of alkalinity indicates
the presence of hydroxide, carbonates and bicarbonates. Such types of studies were carried out by various authors (Wagh
et.al., 2005; Chauhan, 2014;, Paula et. al, 2012; Benit and Roslin, 2015)

All categories of sewage are likely to carry pathogenic organisms that can transmit disease to humans and
animals. Sewage also contains organic matter that can cause odor and attract flies. Sewage contains nutrients that may
cause eutrophication of receiving water bodies; and can lead to ecotoxicity. There is urgent need of treatment of sewage
water. Sewage treatment is the process of removing the contaminants from sewage to produce liquid and solid (sludge)
suitable for discharge to the environment or for reuse. It is a form of waste management. A septic tank or other on-site
wastewater treatment system such as biofilters or constructed wetlands can be used to treat sewage close to where it is
created.

Sewage treatment results in sewage sludge which requires sewage sludge treatment before safe disposal or reuse.
Under certain circumstances, the treated sewage sludge might be termed "biosolids" and can be used as a fertilizer. In
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recent years, however, more stress has been placed on improving means of disposal of the solid residues from the
municipal treatment process. In treatment plants the waste water is treated to reduce its strength so that it can be made
safe for satisfactory disposal. In practice the treatment plants act as unloading stations where all the undesirable and
nuisance causing substances in the waste water are removed and the character of waste water is altered (Chauhan, 2014)
and it is acceptable to disposal agencies for safe disposal.

The overall conclusion is that sewage water with a high domestic load has the highest negative impact on water

quality. The present study shows that the treatment of untreated sewage disposal is necessary otherwise the entry of this
polluted water in ground water shall be highly harmful to the flora and fauna of the region.
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Abstract: Phytoplankton which are present were in natural water bodies of Bhivapur lake were studied.
Phytoplankton such as Chlorophyceae, Cynophyceae, Basillariophyceae , were studied during year 2019-20. In
present investigation, above phytoplankton were the indicators of waer pollution.
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1. INTRODUCTION:

Phytoplanktons were studied from Bhivapur lake ,Taq.-Tiwasa, Dist- Amravati, this is small lake and having
different types of phytoplanktons . Because of presence of phytoplanktons, there are changes of ecological status of
lake Bhivapur. Some phytoplanktons like, Chlorella, Nitzschia, Synedra which are the parts of Palmers list of sixty more
pollution tolerant genera in the world (Palmer, 1969). Most of the worker studied the periodicity and the distribution of
algae in Indian fresh water bodies. Important contribution are Khan (1992), Singh et al; (1998),Walawalkar et al (1999),
Pullae (2000), More and Nandan (2000) and Angadi (2003). Present study of Phytoplankton species of Bhivapur lake
were studied to find out water pollution of Bhivapur lake.

2. MATERIAL AND METHODS:

For phytoplankton analysis, samples were collected a period of one year from June- 2019 to May 2020.
Planktons were collected from water samples in two liter plastic can and some crystals of iodine after 24 hours, 10 ml
sedimented water samples were taken for phytoplanktons analysis by adding 4% formalin for preservatioin and
identification of phytoplanktons carried out under microscope.

Table 1- Monthly observation of phytoplankton during 2019-20 in Bhivapur lake.

Phytoplankton June July | Aug Sept Oct | Nov | Dec |Jan | Feb | Mar | Apr | May
A)Chlorophyceae

Chlorella sp. + + + + + - - - - - - _
Cosmarium sp. + + + + + + + + + + - -
Oedogonium sp. + + + + + + + + + + - -
Spirogyra sp. + + + + + + + + + + + +
Ulothrix sp. + + + + + + - - - + + +
Ziygnema sp. + + + + + + + + + + + +
Chara sp. - - - + + + + + [+ + + +
Nitrella sp. + + + + + + + + + + + +
B)Cyanophyceae

Anabaena sp. + + + - + + + + + + + -
Nostoc sp. - + + + + + + + + - - +
Oscillatori sp. + + + + + + - - + + + +
Microcystis sp. + + + + + + + + - - - +
C)Bacillariophyceae

Diatom sp. + + + + + + + + + + + +

3. RESULT AND DISCUSSION:

In present investigation, phytoplanktons were study from Bhivapur lake water because of presence of
Phytoplankton changes ecological status of the lake Bhivapur. Different group of classes Chlorophyceae,
Cyanophyceae, Bacillariophyceae, were studied from which Cosmarrium, Oedogonium, Spirogyra, Ulothrix, Zygnema,
Chara, and Nitrella were observed throught the year. The Chlorella, Oedogonium, Ulothrix and Nitrella, were observed
during Monsoon season.Hydrodictyon species were observed in month of June. The most important factor in controlling
the population of Former (Lin,1972).

In present study, Bacillariophyceae species such as Diatom occurs throught the year. The occurrence of
Diatom is responsible ofvarious enviromental changes (Patil, 1982).

Some species of Cyanophyceae were observed that was Anabena, Nostoc, Oscillatoria were studied throught
the year. Microcystis observed in monsoon season. The presence of microcystis was the indicators of toxic substances
producing algal species.
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4. CONCLUSION:

From the above observation, phytoplanktons are the indicators of pollutions. So on the basis of this study,

there is need to conservation of Bhivapur Lake.
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ﬁbstract: The paper deals with Species Richness and Distribution of Ostracoda of Sonala Dam, Sonala, Dish
Washim (M.S.) India. Sonala dam is an earthen dam, constructed by irrigation department of Maharashtra Govt.

The dam is presently used for irrigation and drinking for regional rural areas. Ostracods are bivalved micro
crustaceans found almost in all types of water bodies and are one of the most diverse groups of living
crustaceans. The population density of ostracod of Sonala Dam, Sonala was monitored for one year. Samples
were collected using plankton net of bolting silk cloth No.25 (56 mesh size and analysed with standard keys.
Quantitative estimation was done by drop count method of Lackey. A total of 4 species from the dam water were
identified. Results indicate that the population of Ostracoda was maximum during the summer season and
minimum during the winter season. Distribution of Ostracoda was influenced by environmental factors like
temperature, DO, salinity and sediment decomposition. Conservation of this water body is essential, as this
habitat may reveal interesting ostracod fauna present there. There is no report of study on the species richness
and distribution of ostracods in this reservoir and that is the reason the present study was planned.

wy Words: Sonala dam, Diversity, Ostracods, Zooplanktons /

1. INTRODUCTION:

Dams are the most important water resources. Unfortunately, large quantities of pollutants are accumulated in
the reservoir due to indiscriminate disposal of sewage and wastes from anthropogenic activities (Shinde et al., 2011).
Studies on freshwater bodies, natural or manmade have recently gained much importance, mainly because of their
multiple uses. Aquatic ecosystems are known to support work to range of organism. Ostracods are one of the most
diverse groups of living crustaceans. They are bivalved micro crustaceans found almost in all types of water bodies.
Although ostracods are abundant and widely distributed but they have received much less attention than Cladocera and
Copepoda (Pennak, 1978). They are a vital component of an ecosystem and form an essential link in the food chain and
energy transfer at secondary level in aquatic food web between autotrophs and heterotrophs (Dievanni et. al, 2004).
Ostracods are extremely sensitive to environmental variations. Their abundance and species diversity can provide
important indication of environmental changes. The result will contribute to the understanding of the present status of
the ostracods fauna in Indian freshwater lakes. There is no report of study on the species richness and distribution of
ostracods in this reservoir and that is the reason the present study was planned.

2. MATERIALS AND METHODS:
2.1 STUDY AREA:

Sonala dam is an earthen dam constructed on River Adan, a tributary of River Godavari. It lays between 77°,
12¢, 30” E Longitude and Latitude of 20° 19¢, 00” N in Sonala village of Washim district in Maharashtra (India).
Maximum height is 19.20 meter and 446.90 hectares of submergence with 132.50 square kilometre of catchment area.
The reservoir is mainly used for drinking water supply to nearby villages and for irrigation. The selection of six sampling
station was made based on human and other domestic activities.

2.2 COLLECTION OF SAMPLES:

The acquisition of meaningful data demands correct sampling and preservation procedures. Water samples were
collected from six sampling stations every month in the forenoon (between 7:00 am to 9:00 am.) for one year. 50 litres
of water sample were filtered through standard plankton net of bolting silk cloth No.25 (56 mesh size). The sample was
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taken in 125 ml plastic bottle and labelled mentioning the time, date and place of sampling. The samples were preserved
by adding 2ml of 4% formalin. Quantitative analysis was done by Drop Count Method. Detailed taxonomic
identification was carried out with Pennak (1989), Koradkar (1992) and Dhanpati (2000).

3. OBSERVATION AND RESULTS:

In the present study, Ostracoda represented by 4 species in dam water namely Centro cypris, Cypris species,
Hetero cypris, Stenocypris malcomsonii. Seasonally, Ostracoda showed dominance in summer season, showed
maximum 190 £ 3.08 ind/l in summer season and minimum 45 + 4.5 ind/l in winter season. The yearly mean average
of Ostracoda during the study was 77.5 £ 2.9 ind/l. In summer growth of algal blooms and macrophytes is high due to
anthropogenic activities and contamination of brick factories. Hence, the abundance of ostracods, especially those of
cosmopolitans, could be the indicator of pollution (Padmnabha, 2008; Sontakke et al, 2010). During the study period
Cypris species 33.5+2.0  ind/l showed dominance at all stations followed by Centro cypris 28.2+1.2 ind/l. Less
appearance was shown by Hetero cypris 17.8+1.5 ind/l and Stenocypris malcomsonii 17.9+1.8. Stationwise abundance
of Ostracoda was in the order.

Station S3» Station S; > Station S¢ > Station Ss> Station S, > Station S

TABLE NO. 1. Station wise Average values of Ostracoda

Sr. No. Ostracoda S1 S2 S3 S4 S5 S6 Average
1 Centro cypris | 43.3£2.9 | 19.2+1.6 | 45.0£2.1 | 15.8+1.9 | 20.8+1.6 | 25.0+1.3 | 28.2+1.2
2 Cypris species | 51.7£3.4 | 22.5+1.0 | 55.0+3.3 | 16.7+1.3 | 27.5+1.7 | 27.5+1.0 | 33.5+£2.0
3 Hetero cypris | 26.7+1.1 | 11.7£1.0 | 29.2+#1.5 | 13.3£1.3 | 10.8+£1.7 | 15.0+1.3 | 17.8+1.5
Stenocypris
4 malcomsonii | 31.7+2.9 | 10.0+6.6 | 31.7£2.3 | 13.3+1.1 | 9.245.5 | 11.7£1.2 | 17.9+1.8
4. DISCUSSION:

Data harvested during the study period, the population of Ostracoda was maximum during the summer season
and minimum the winter. Distribution of Ostracoda was influenced by environmental factors like temperature, DO,
salinity and sediment decomposition. There abundance is also dependent upon the availability of food as opined by
Swain (1995) and Clark (1977). Four different species of Ostracoda were identified from this group. The population
abundance of Ostracoda was observed at all the sampling stations but found in lesser number at station S4. The Ostracoda
population was abundant and dominated at stations Si, Sz, Se. It forms a good food chain and hence more fish catches
have been recorded at station Ss;. Seasonal variations in abundance of Ostracoda fauna was in order
summer>winter>Monsoon. During the monsoon, Ostracoda population was found meagre at almost all stations except
stations S; and S, which indicated productive nature of water.

S. CONCLUSION:

Sonala dam is nutrient rich and contain diversified Ostracoda fauna. They are bivalved micro crustaceans found
almost in all types of water bodies, which have often been used to indicate the tropic status of a water body. They are
a vital component of an ecosystem and form an essential link in the food chain and energy transfer at secondary level in
aquatic food web between autotrophs and heterotrophs. They were most abundant during summer season and showed
least abundance during winter season. They utilize the nutrients as well as phytoplankton more rapidly to build up their
population and due to their enormous reproductive potential; they play a significant role in aquatic ecosystem to maintain
the ecological balance.
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Gstract: Various environmental factors influence molluscs species distribution and physiological processes\
Considering the habitat-specific variations, in the metabolic responses such as rate of oxygen consumption, rate

of ammonia excretion, and O: N (oxygen: nitrogen) ratio of freshwater mussels, Lamellidens marginalis in
collected two different habitats (i.e. lentic and lotic) from Nathsagar reservoir, at Paithan, during monsoon
(August and September Month) were studied. The mussels from the lentic habitat showed a high rate of oxygen
consumption and a low rate of ammonia excretion in September. But in animals from the lotic habitat in August,
the rate of oxygen consumption slightly increased and the rate of ammonia excretion and O: N ratio gradually
decreased. The study supports help in understanding the interaction of habitat on the metabolic activity of the
animal.

\Keywords: Mussels, Lamellidens marginalis, habitat, ammonia excretion, oxygen consumption, O: N ratio. J

1. INTRODUCTION:

Freshwater mussels play an important role in freshwater (lentic and lotic) ecosystems. The Lamellidens
marginalis mussels economically used as food and production of pearls in India (Rao and Dey, 1989). Aquaculture of
this mussel has been developing in India. Hence it’s commercial value; physiological activities of this species were
understudied. Studying the habitat-specific metabolic rates of this species is important for increasing production.

In the study of energy processes, the parameter of oxygen uptake: nitrogen excretion (O: N ratio) is a good
indicator of metabolic shift and the amount of energy available, which helps us understand the diverse demands of an
organism under different environmental conditions and contaminants. Biological literature records many values of the
measurement of oxygen consumption in the aquatic invertebrates is a valid method to evaluate the effect of
environmental factors such as temperature, turbidity, salinity, pH, carbon dioxide, exposition to pollutants, light
intensity, and dissolved oxygen because it allows the determination of energetic cost associated with the physiological
stress that these combinations impose on the organisms (Villarreal and Rivera, 1993; Brown and Terwilliger, 1999;
Lemos et. al., 2001; Altinok and Grizzle, 2003). The rate of respiration in molluscs is also influenced by activity, body
size, stage in the life cycle, time of day, as well as by previous oxygen experience and genetic background (Prosser,
1973).

An excellent description of the metabolic pathway, their evolution and relationship to the oxygen availability
can be found in the details given by (Hochachka and Somero, 1973). (Davis, 1975) reviewed minimum dissolved oxygen
requirement of aquatic life. Bodies of freshwater bivalves often show large variations in the dissolved oxygen, both
seasonally and geographically. The respiration rates could be used to evaluate mussels stress and the overall fitness of
animal for survival and reproduction. In this respect, many workers have emphasized the relation between physiological
responses of bivalves to changes in the environment are extremely variable (Navarro et. al., 1994). According to (Mallet
et.al.,, 1987), ‘ecological memory’ of the specimens with regards to their original habitat when they are placed in a
different environment, to this effect made it possible to affect metabolism. (Bayne and Newell, 1983) stated that the
physiological ecology of bivalves can give an insight into the adaptation of animals to function in their particular
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environment. Oxygen consumption can be considered for undertaking the physiological adaptation of the species in a
given habitat.

This study analyzes the metabolic rates of oxygen consumption and ammonia excretion in mussels from the
lentic and lotic habitat of Nathsagar reservoir, at Paithan and evaluates their physiological behavior in terms of habitat-
specific endogenous and environmental factors.

2. MATERIALS AND METHODS:

During monsoon (August- September) freshwater Mussels Lamellidens marginalis with specific size were
collected in two different habitats (i.e. lentic and lotic) from Nathsagar reservoir, at Paithan. The animals with different
shell length i.e. lentic animals size (73-75 mm shell length) and lotic animals size (76-79 mm shell length) were selected.
After collection, mussels were brought to the laboratory immediately. To remove the algal biomass, mud and other
waste materials, the shells of the animals were brushed and washed with freshwater. The cleaned animals were divided
into two group's viz. lentic animals (73-75 mm) and lotic animals (76- 79 mm). Each group comprises 10 animals. The
length and weight of each mussel were measured. Then, they were allowed to defecation and depuration for 12-13 hrs.
in laboratory conditions, under constant aeration.
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PLATEI1:- Satellite map showing collections sites of Nathsagar reservoir (Latitude 190 29’
8.7” N, Longitude 750 22’ 12°° E) at Paithani

The Physico-chemical parameters of water i.e. Temperature, pH, hardness and dissolved oxygen contents were
also measured. The rate of oxygen consumption of individual animal was determined according to Wrinkler's modified
method (Golterman et.al., 1978) for determination of oxygen consumption of individual mussels, four closed respiratory
jars one-liter capacity each with an inlet and outlet were used. They were kept in a continuous circulation of water inside
the chamber to open their valves. After opening their valves, the flow of water was cut off. A sample of water from it
was drawn for the determination of oxygen consumption and ammonia excretion. After one hour, 50 ml of sample water
from the chamber was drawn to find out the oxygen content. At the same time, 10 ml of the sample water from the
chamber was also drawn and processed for analysis of ammonia according to the phenol-hypochlorite method suggested
by (Solorzano, 1969). To integrate the data on oxygen consumption and ammonia excretion and O:N ratios were
calculated for each mussel used in this experiments, by dividing its oxygen consumption rate in moles O and by its
ammonia excretion rate in moles N (Widdows, 1978; Bayne and Newell, 1983). The mean values of four individual
mussels from each group were used for statistical analysis. Rate of oxygen consumption of individual mussels
represented mg O2/1/hr/g body weight and rate of ammonia excreted expressed in mg NH4-N/I/hr body weight.

3. RESULTS:

The results of the experiments were shown in Table.1. The Physico-chemical characteristics of the lentic habitat
water were temperature 27.3°C - 28.5°C on August and 25.8°C - 27.7°C on September, pH 7.2 — 7.8 on August and 7.3
- 8.0 on September. The hardness of water is 153.87— 164.79 ppm on August and 145.35 — 157.88 ppm on September
and dissolved oxygen 5.691 - 7.022 ml /I/h on August and 5.93 - 6.116 ml /I/h on September. On the other hand, the
Physico-chemical characteristics of the lotic habitat water were temperature 26.3°C - 27.3°C on August and 25.4°C -
27.2°C on September, pH 7.5 — 8.2 on August and 7.5 - 8.1 on September. The hardness of water is 138.76— 144.95 ppm
on August and 133.81 — 143.22 ppm on September and dissolved oxygen 5.365 - 7.001 ml /I/h on August and 6.746 -
6.857 ml /1/h on September during the monsoon season.
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Table 1: Habitat specific changes in the rate of oxygen consumption, rate of ammonia excretion and
O: N ratio of freshwater mussels, Lamellidens marginalis upon lentic and lotic water from
Nathsagar reservoir, at Paithan, during monsoon season

Colle | Anim | Anim | Weight of | Oxygen Oxygen | Ammoni | Ammoni | Atomic Atomic O: N
ction | al No. | al Size | the consumptio | consum | a a equivalen | equivalen | Ratio
site of (mm) | animal n ption excretio | excretio |t of |t of | (a/b)
anim (gm) (ml/gm/lith | (mg/gm/ | n mg- | n pg- | Oxygen Nitrogen
als r) lit/hr) NHs- NHs- (a) (b)
NAit/hr | N/it/hr
I 73 11.810 0.1792 0.2559 0.00224 | 2.24 0.0160 0.0001 160
Lenti | I 74 11.678 0.2085 0.2977 0.00182 | 1.82 0.0186 0.0001 186
C 111 74 11.922 0.2456 0.3507 0.00322 | 3.22 0.0219 0.0002 109.5
wate | IV 75 12.448 0.1958 0.2796 0.0028 2.8 0.0175 0.0002 87.5
r 0.2960 2.52 135.75
+0.0403 +0.6156 +
45.204
I 76 14.012 0.1916 0.2736 0.0056 5.6 0.0171 0.0004 42.75
1T 78 14.196 0.2458 0.3510 0.0046 4.6 0.0219 0.0003 73.00
Lotic | III 78 15.389 0.2113 0.3017 0.00322 | 3.22 0.0188 0.0002 94.00
wate | [V 79 15.447 0.2261 0.3229 0.00504 | 5.02 0.0202 0.0003 67.33
r 0.3123 4.61 69.27
+ +1.0133 +
0.0328 21.076
I 73 11.810 0.3647 0.5208 0.00322 | 3.22 0.0325 0.00023 141.30
Lenti | II 74 12.448 0.2805 0.4005 0.00224 | 2.24 0.0250 0.00016 156.25
c 111 73 11.922 0.3817 0.5451 0.00504 | 5.04 0.0341 0.00036 94.72
wate | IV 75 12.678 0.2947 0.4208 0.00364 | 3.64 0.0263 0.00026 101.15
r 0.4718 3.535 123.35
+ +1.1622 +
0.0718 30.095
I 78 16.742 0.1604 0.2290 0.00798 | 7.98 0.0143 0.00057 25.09
II 79 17.112 0.1708 0.2439 0.00742 | 7.42 0.0152 0.00053 28.68
Lotic | III 77 17.392 0.1684 0.2405 0.00602 | 6.02 0.0150 0.00043 34.88
wate | [V 79 18.116 0.1480 0.2113 0.0056 5.6 0.0132 0.0004 33.00
r 0.2318 6.755 3041
+ +1.1280 +
0.0274 4.3964

The rate of oxygen consumption during September was found maximum in lentic habitat mussels as compared
to lotic habitat mussels. It was found to be (0.2960 + 0.0403 mg/gm/lit/hr) on August and on September it was (0.4718
+ 0.0718 mg/gm/lit/hr) mussels collected from lentic water habitat. While in lotic habitat mussels oxygen consumption
was found to be (0.3123 £ 0.0328 mg/gm/lit/hr) on August and on September it was (0.2318 + 0.0274 mg/gm/lit/hr).

The rate of ammonia excretion of individual mussels ranged from 1.82-3.22 ug-NH4-N/lit/hr (on August) and
2.24-5.04 ng-NH4-N/lit/hr (on September) in mussels collected from lentic habitat and 3.22-5.6 pg-NH4-N/lit/hr(on
August) and 5.6-7.98 pg-NH4-N/lit/hr (on September) in mussels collected from lotic habitat, during monsoon season.

The calculations of the O: N ratio (the ratio of oxygen consumption to nitrogen excretion) after determining the
atomic equivalent of oxygen and nitrogen were ranged from 123.35-135.75 in lentic mussels on the other hand in lotic
mussels range 30.41- 69.27.The O: N ratio revealed high values in August as a compared month of September, during
monsoon in both habitat.

4. DISCUSSION:

In the present study on Lamellidens marginalis inhabit a lentic and lotic environment at Nathsagar reservoir.
In lentic animals, the rate of oxygen consumption gradually increased during September but gradually decreased during
August. While in lotic animals, the rate of oxygen uptake gradually increased in August as compared to September,
during monsoon. The metabolic rate is strongly dependent on nutritive stress and body conditions; instead, the reduction
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in oxygen uptake clearly shows that degradation in nutritional status and a shift to a conservative metabolic strategy.
(Baker and Hornbach, 1997) Stated that the oxygen sensitivity and oxygen uptake rate of many freshwater organisms
appear to reflect the habitat in which they live. (Vidal et al., 2002) revealed that, the oxygen consumption rate is
dependent on oxygen concentration at nearly all levels of dissolved oxygen, he shows that, Corbicula fluminea, which
inhabits only well-oxygenated habitats. The present study on Lamellidens marginalis from two different habitats (i.e.
lentic and lotic) revealed that the rate of oxygen consumption found more in bivalve collected from lentic water habitat
in September, during monsoon season, which possibly showed reliance of mussels on carbohydrate and protein
metabolism. In the effect of habitat dependent variations, the rate of oxygen uptake increase in bivalves collected from
lentic water habitat due to high temperature and small size,(73-75mm) because small individuals with relatively small
glycogen reserves, increase considerably their protein catabolism, whereas large ones to a great extent on their relatively
large glycogen storage (Bayne, 1973).

The numbers authors have noted that ammonia is the major excretory product of protein catabolism in aquatic
animals (Clarke et al., 1994; Brockington, 2001) the rate of excretion of nitrogenous waste products can show strong
seasonal fluctuations that relate to an environmental variable (e.g. water temperature; food concentrations) and the
reproductive and nutritional state of the animal. Increased protein catabolism is indicated by a high level of ammonia
and decline in Oxygen: Nitrogen ratio (Bayne, 1973) and thus changes in the rate of nitrogen excretion are best
understood in the contents of physiological energetic and nitrogen balance, when related to overall metabolic rate
utilizing the Oxygen: Nitrogen ratio (Suja, 2007). The O: N ratio is an index of protein utilization in energy metabolism
(Yu Zhen et al., 2010). In the present study on the Lamellidens marginalis values of rate of ammonia excretion shown
an increase in animals which collected from lotic water, Increase in the rate of ammonia excretion might be due to
starvation, because during starvation there are more protein catabolism, hence ammonia excretion rate increases.
Increases ammonia excretion indicated increased protein catabolism during starvation (Bhagade and Mane, 2005).
Higher values of the O: N ratio in lentic habitat indicates increased catabolism of carbohydrates or lipids, and low
values of O: N ratio in lotic habitat indicates protein catabolism. (Vedpathak et al., 2011) stated that, O: N ratio varied
considerably with habitat and complex interactions with exogenous environmental factors (temperature, pH, hardness,
Dissolve Oxygen etc.).

The increase or decrease of oxygen consumption, ammonia excretion and O: N ratio in mussels on different
habitats, noticed that the individual group belong to a specific habitat which showed the possible effects of habitat and
environmental condition (Temperature, pH, hardness, Dissolve Oxygen etc.) on level of metabolic activity and overall
physiological fitness of the mussels. Further study needed to evaluate habitat-specific variation in the metabolic
activities correlation with reproductive index among the freshwater mussels Lamellidens marginalis.
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Abstract: Present study discovered the incident of 38 phytoplanktonic species during two years. Amid these 17
species of Chlorophyceae, 9 species of Bacillariophyceae, 9 species of Cyanophyceae and 3 species of
Euglenophyceae were observed. The total density of phytoplanktons were recorded as (8152/1) and (7656/1)
with significantly significant seasonal variation in year 2014-15 and 2015-16 respectively. Total density was
decreased in next year as compare to first. Maximum density of phytoplankton found in summer season,
moderate in winter and in monsoon it was least in condition. Spirogyra spp, Fragillaria capulina, Lungbya and
Euglena pisciformis, were showed dominant position from each phytoplanktonic group. Total 6 diversity indices
were estimated among them Shannon-Weiner Index (363.5157) and (344.3082), Simpson’s Dominant Index
were (0.0775) and (0.0429). Physico-chemical parameters like pH, Turb, TDS, EC and O; were positively

correlated however Temp, Free CO2, TH, Ca** and Mg** were negatively correlated with phytoplanktons.

Key words: Chlorophyceae, Euglena pisciformis, Simpson’s Dominance Index /
1. INTRODUCTION:

Phytoplanktons are drifting or floating organisms that live in all aquatic habitats i.e. fresh, Marine as well as
estuarine water., (Sharma, 2010). Few are having capability of self-regulation as compare with who those are float with
water. First tropic level starts from phytoplankton because they are autotrophs and form the basic link in the food chain
of all aquatic animals. They are expansively detained that predominantly significant to the food web of aquatic
ecosystem. Phytoplanktonic diversity plays a key role in aquatic habitat, (Devi et al. (2016). No systemic analysis has

been carried out regarding seasonal fluctuations and diversity and dominance analyzes by diversity indices of
phytoplanktons from Nakana Lake. In sort to fill up this lacuna, present investigation had commenced.

2. MATERIAL AND METHODS:

The study area Nakana Lake was visited at monthly intervals during couple of year study between 7.00am to
9.00am, map of study area mention in fig.-1. By using 25mm mesh size plankton net 100 liters of surface water were
sieve, net was washed with water by inverting it to collect the phytoplanktons attached to the net. Filtrate was taken in
another sterilized bottle, labeled and for preservation 4% formalin was added. For further analysis sample were brought
to the laboratory. 10 ml of sample was concentrated by centrifuging at 2000 RMP for 5 to 10 minutes. Quantitative
analysis completed with the help of “Sedgwick—Rafter counting cell”. The systemic identification of phytoplanktons
was made by using standard keys of Edmondson (1959),Tonapi (1980)and Dhanpathi (2000) Determination of plankton
density the average of 5 to10 counts was made and the result was expressed as number of organisms per liter (org/l) of
sample water.

During study tenure i.e. Feb., 2014 to Jan., 2016, collected data were pooled for four months and three seasons
and estimated for seasonal changes. After this, the Mean and standard Error of Mean (SEM) was calculated for each
season and One Way ANOV A with various physico-chemical parameters were performed. The Pearson correlation was
calculated by keeping plankton as dependant variable and other abiotic and biotic factors as independent variables with
the help of SPSS 7.5 for windows.

3. DATA ANALYSIS OF DIVERSITY INDICES

Diversity Indices were estimated by Shannon and Wiener (1963); Simpson (1949); Margalef (1958) and Pielou
(1966) methods.
Shannon — Weiner Index (H): H= -} Pi (In Pi),
Simpson’s Dominance Index (D): D= ) n(n-1)/N(N-1),
Simpson’s Index of Diversity = 1-D,
Simpson’s reciprocal Index = 1/D,
Margalef's Index (R): R=S-1/Ln (n)
Pielou’s evenness Index (J): J = H/Ln*S

SNk L=
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Where, S = Number of species
N = Total number of individual of all species.
Pi = A/T where A is number of each species in the sample,
T = Total number of individual of all species in the sample.
n = Total number of individuals of particular species.

TOTAL PHYTOPLANKTONS:

Diversity of Phytoplanktons was recorded with 38 species, mention in Table-1. They belong to four groups:
Chlorophycae, Bacillariophyceae, Cynophyceae and Euglinophyceae. Species wise percentage includes Chlorophyceae
(44%), Cynophyceae, (24%), Bacillariophyceae (24%) and Euglenophyceae (8%), shown in fig.-1. Seasonal variation
in density of Phytoplanktons was shown in Table- 2. Phytoplanktons as biotic parameters correlated with abiotic
parameters i.e. physico-chemical status of water. Estimated values were shown positive and negative correlation with
each other, publicized in Table- 3.

The total density of phytoplanktons recorded (8152 /1) (F 244 12.94) (p< 0.01) in year 2014-15 and (7656/1) (F
244 20.69) (p< 0.01) in 2015-16. Seasonal variation ranges in between (2536/1) in year 2014-15 and in year 2015-16
shown (3039/1). The population of phytoplanktons estimated significant seasonal variation, in winter it was minimum
(634.00 £ 25.59) (591.25 £ 23.26), moderate in monsoon (646.25 + 2.52) (586.75 £ 11.43) and maximum in summer
(759.75 £21.27) (736 £ 19.31) at 2014-15 and 2015-16 respectively.

Total phytoplankton density was positively correlated with pH, Turb, TDS, EC and TA at 0.01 (Two tailed)
while free CO; at 0.05 (One tailed) and negative correlation shown with Temp, free CO, and Mg at 0.01 (Two tailed)
TH and Ca** at 0.05 (One tailed) in year 2014-15, same again in year 2015-16 it was positively correlated with Turb,
TDS, EC and TA at 0.01 (Two tailed) while pH and DO at 0.05 (One tailed) whereas negative correlation at Temp., DO,
TH, Ca** and Mg**, among these DO and Ca*™ at 0.05 ( One tailed), Borics et al. (2021)

CHLOROPHYCEAE:

Total 17 species of were identified from group Chlorophyceae. It was found in dominant quantitative
composition at both years: (3062/1) (2921/1). The richness of the group Chlorophyceae ranges in between (208/1) to
(326/1) observed in month of July and Nov. respectively in year 2014-15 while in year 2015-16 it was (202/1) month of
Mar. and (329/1) in Nov. Recorded values express species dominance by species spirogyra spp. (94/1) and (96/1) in
summer season 2014-15 and 2015-16 respectively on the other hand least count reported by species Ankistrodesmis
falcatus (30/1) in summer at year 2014-15 and Zygnema was (22/1) in winter 2015-16.

The population of Chlorophyceae was recorded in minimum in monsoon (234.0 = 7.51), moderate in winter
(248.25 £ 19.51) and maximum in summer (285.25 + 17.90). It shown non-significant seasonal variation (F244 2.77)
(P> 0.05) at year 2014-15 while it was in 2015-16 estimated minimum in monsoon (209.50 + 8.88), moderate in winter
(225.50 £ 16.45) and maximum in summer (295.25 + 16.12), it shown significantly significant seasonal variation (F2 44
10.29) (P< 0.01).

When group Chlorophyceae correlated with all water parameters, the observed values given away, pH and CO,
(One tailed) whereas Turb, TDS, EC, TA, TH and Ca™ (Two tailed) were positively correlated as well as Temp, DO
and Mg** was negatively correlated (One tailed) at year 2014-15. However pH and CO; (One tailed) in addition to
Turb, TDS, EC and TA (Two tailed) was positively correlated while Temp (Two tailed) and TH, DO, Ca* and Mg**
were negatively correlated (One tailed), Jain et al. (2018).

BACILLARIOPHYCEAE:

Total 9 species were recorded during couple of year and pull off second position on level of dominancy. Species
richness of this group was (2451/1) and (2288/1) in year 2014-15 and 2015-16 respectively. Range of richness of group
Bacillariophyceae in between (174/1) (230/1) in the month of June and Dec. respectively in year 2014-15 whereas (161/1)
in month July and Nov. it was (219/1) in year 2015-16. Species dominance from observed values was highest Fragillaria
capurina (120/1) in summer season and lowest Synedra affinis (56/1) in Monsoon season in year 2014-15 even as Diatom
vuloare highest (125/1) in winter season and lowest (56/1) in monsoon season.

Composition of this group was shown significantly significant seasonal variation (F2 44 24.13) (P< 0.01) at year
2014-15 while it was (F244 5.94) (P<0.01) in year 2015-16. Recorded values displayed different seasons like, in summer
it was maximum (231.75 + 3.75), moderate in monsoon (190.75 + 3.19) and minimum in winter (190.25 + 6.79) at year
2014-15 then again in summer it was maximum (209.50 £ 5.69), moderate in winter (183.25 £ 9.02) and minimum in
monsoon (179.25 +4.75) at year 2015-16.

Group Bacillariophyceae was shown positive and negative correlations as follows, pH and CO, (One tailed) and
Turb, TDS, EC and TA (Two tailed) whereas Temp, DO, TH, Ca** and Mg** (Two tailed) in addition to pH, Turb,
TDS, EC, DO, CO,, TA (Two tailed) while Temp, TH, Ca*™, Mg** (One tailed) at 2014-15 and 2015-16 respectively,
Rawat and Trivedi (2018).

Available online on - WWW.IJIRMF.COM Page 36



INTERNATIONAL JOURNAL FOR INNOVATIVE RESEARCH IN MIULTIDISCIPLINARY FIELD ISSN: 2455-0620 Special Issue : 23, March- 2021
Monthly, Peer-Reviewed, Refereed, Indexed Journal with IC Value: 86.87 Impact Factor: 6.719 Publication Date: 31/03/2021

CYNOPHYCEAE:

Total 9 species were reported during tenure of research and it held on third position on level on ascendancy.
Richness of species revealed difference in values, like (2087/1) (1943/1) in year 2014-15 and 2015-16. Group
Cyanophyceae publicized variable values as reference to richness, highest population in month of January (201/1) and
lowest at month of Aug. (149/1) in year 2014-15 whereas in year 2015-16 it was reported highest (189/1) in two months
of Jan. as well as Mar. while lowest in month of July (136/1). Species dominance shown by Nostoc spp. (123/1) and least
count by species Oscillatoria chlorine (15/1).

The population of group Cyanophyceae estimated significant seasonal variation (F244 19.92) (P<0.01) in year
2014-15 at the same time it was (F244 12.24) (P< 0.01) in year 2015-16. Seasonal variation ranges maximum in summer
(193.25 + 3.00), moderate in monsoon (166.50 £ 3.79) and minimum in winter (162.00 £ 4.41) in year 2014-15 even as
it was maximum in summer (184.75 + 3.32), moderate in winter (152.25 + 5.76) and minimum in monsoon (148.75 +
7.12) n year 2015-16.

Cyanophyceaen members positively correlated with pH, Turb, CO,, TA (One tailed) and TDS, EC, TH (Two
tailed) at year 2014-15 as well as pH (One tailed) and Turb, TDS, EC, CO,, TA (Two tailed) at year 2015-16. Negative
correlation shown with parameters Temp, DO, Ca**, Mg** (One tailed) at year 2014-15 and Temp, DO, TH, Ca**, Mg**
(One tailed) in year 2015-16. More abundance of Cyanophyceae group in summer season was recorded by Sivalingam
(2018).

EUGLENOPHYCEAE:

Total 3 species were identified and detained on last position on level of supremacy. In the present investigation
the seasonal numerical density of Euglenophyceae ranges from (552/1) and (504/1) in year 2014-15 and 2015-16
respectively. Richness of group Euglenophyceae given away up and downs in recorded values. Pick population observed
in the month of Jan. (59/1) and it occurs least in the month of Nov. (26/1) in the year 2014-15. Just as in year 2015-16 it
was pick in the month of July (58/1) and record buck in the month of Nov. (26/1). Species governance made known by
species Euglena pisciformis was in June (106/1) and lowest in Oct. by Euglena stellata (27/1). Scarcity of population of
this group was reported by Kathar et al. (2015).

In year 2014-15 the inhabitants of Euglenophyceae group exposed significant seasonal variation (F244 12.4) (P<
0.01). It was lower in monsoon (33.50 + 3.52), moderate in winter (49.50 £ 3.77) and higher in summer (55.60 + 1.87)
even as in year 2015-16 it was revealed significant seasonal variation (F»44 13.92) (P< 0.01). It was minimum in winter
(30.25 £ 2.17), moderate in monsoon (46.50 + 2.66) and maximum in summer (49.25 + 3.30).

Correlation of Eulenophyceae with pH, Turb TDS, EC, CO,, TA (one tailed) positive at year 2014-15 while
same year they were Temp, DO, TH, Mg** (One tailed) and Ca** (Two tailed) were negative. Positively correlated
parameters with Euglenophyceae were Turb, TDS, EC and pH CO,, TA, TH (One tailed) Mg** (Two tailed) even as
Temp, Ca** (One tailed) were negatively correlated at year 2015-16 respectively, Suresh (2015).

In both years, present study sequencing of the phytoplanktons on the basis of density in 4 groups like this,
Chlorophyceae > Basillariophyceae > Cynophyceae > Euglenophyceae. The diversity and density point of view, group
Chlorophyceae established abundantly.  Basillariophyceae and Cynophyceae group were found modestly.
Euglenophyceae observed was adequately. The density of phytoplanktons observed minimum in monsoon season due
to raining, surface and agricultural runoff causing soil erosion is occurred and to end with turbidity increases, Komala
et al. (2013). Nakana lake located at subtropical region so maximum sunlight penetrated in summer hence shows higher
density in this season. Rest of season winter displayed moderate density because of minimum sunlight and temperature.

Species diversity of Euglenophyceae reported lesser but they found abundantly as compare to other groups.
According to (Ghosh et al., 2015) members of Euglenophyceae good biological indicators of organic pollution hence
low pollution indicated by them. In present studies five organic pollution tolerant genera were listed out viz.,
Oscillatoria, Chlorella, Nitzschia, Navicula and Euglena. But all density of phytoplanktons was decreased at next year
than earlier. So many studies have been carried out on the seasonal variations of phytoplanktons (Lokhande and
Shembhekar (2009); Dalal and Nisal (2012); Sebastian and Thomas (2016).

DIVERSITY INDICES

No equal abundance and richness in every habitat, they are diverging in their relative occurrence. In particular
area different kinds of organisms counting as their richness although resemblance of population of each species
comprises evenness. When these above things are increases, automatically diversity increases. Diversity indices were
calculated and obtained values were mention in Table- 4.

Species richness of phytoplanktons of Nakana lake was 38 at two year study period and abundance (8152) and
(7656) in year 2014-15 and 2015-16 respectively. Shannon- Weiner Index was estimated in year 2014-15 (363.5157)
and in year 2015-16 was (344.3082). Simpson’s Dominance Index (0.0775) and (0.0429) while Simpson’s Index of
Diversity (0.9225) and (0.9571) ranges in between O to 1 in couple of year indicated that Nakana lake has richer in
diversity and density of phytoplanktons. Simpson’s Reciprocal Index were (12.9032) and (32.3100) whereas Margalef’s
Richness Index (4.1083) and (4.1372) in addition to Pielou’s Evenness Index (99.9332) and (94.6529) in year 2014-15
and 2015-16 respectively. But point to noted at year 2015-16 all indices were declined except Simpson’s Index of
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Diversity and Pielou’s Evenness Index. Some studies agree with our work Kawade and Pandharkar (2016); Singh e al.
(2016)

4. CONCLUSION:

In wrapping up, Nakana lake wires excellent diversity and density of planktons because the lake is manmade
and built on Panzara River which was originated from hills. It is eternally afar from drainage of city, garbage and
industrial effluents. But anthropogenic activities increased day by day hence physico-chemical parameters exposed
seasonal fluctuations. Phytoplanktons are good indicators of these changes. They strongly affected and respond rapidly
against water pollution. If care is not taken Nakana lake almost immediately suffer and develops into deteriorated
habitation.
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FIG.-1. Map of the Study area, Nakana lake.
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Phytoplanktons from Nakana lake

o Lake
Lant
L\

Group wise % of diversity of
Phytoplanktons

& Chlorophyceae
H Bacillariopyceae
i Cyanophyceae

4 Euglenophyceae

TABLE- 1. Percentage Of Diversity With Density Of Groups Of Phytoplankton.
Sr. No. Name of Species 2014-15 2015-16
Chlorophyceae (17)
1 Ankistrodesmus falcatus 4.4 3.8
2 Chara spp 6.8 6.6
3 Chlamydomonas conferta 5.2 4.8
4 Chlorella conglamerata 6.7 6.7
5 Chlorella valgoris 54 4.9
6 Cladophora spp 6.3 5.6
7 Closterium limneticum 5.9 5.5
8 Hydrodictyon spp 4.7 4.9
9 Micrasterias spp 5.1 4.4
10 Nitrela spp 6.9 6
11 Oedogonium patulu 7.9 7.3
12 Pediastrum duplex 6.5 6.9
13 Pediastrum simplex 6.3 6.6
14 Spirogyra spp 7.3 7.8
15 Ulothrix zonata 6.1 6.4
16 Volvox spp 4.7 6
17 Zygnema spp 3.1 4.8
Bacillariopyceae (9)
18 Bacillaria paradox 10.1 10.8
19 Diatom vuloare 12.9 12.5
20 Diatom spp 13.5 134
21 Fragillaria capurina 13.7 13.9
22 Navicula gracilis 11.1 10.6
23 Navicula viridula 10.1 10.4
24 Nitzschia subtilis 10.5 10.2
25 Pinnularia species 9.7 9.7
26 Synedra affinis 8.1 8.1
Cyanophyceae (9)

27 Anabaena constrict 11.5 11.6
28 Anacysitis spp 11.5 11.4
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29 Lyngbya spp 12.8 12.6
30 Merismopedia punctata 13.2 124
31 Microcystis aerugenose 11.8 11.2
32 Nostoc spp 12.8 15
33 Oscillatoria chlorine 4.7 3.6
34 Oscillatoria limosa 10.6 11.1
35 Phormidium muciola 10.5 10.7
Euglenophyceae (3)
36 Euglena pisciformis 49 49.8
37 Euglena viridis 32.8 33.5
38 Euglena stellata 18.1 16.6
TABLE-2. Seasonal Variations in density (Mean + SEM) of different groups of Phytoplankton (org /1) at
Nakana Lake during Feb. 2014 to Jan. 2016.
Season wise value (Mean + SEM)
Sr. G Study F P
No roups tenure Summer Monsoon Winter Value | Value
2014-15 759.75+21.27 646.2542.52 634.00+£25.59 | 12.94 ok
1 Total Phyto.
2015-16 736.00£19.31 586.75+11.43 591.25+£23.26 | 20.69 *
. 2014-15 285.25+17.90 234.00+7.51 248.25+19.51 | 2.77 NS
oro.
2015-16 295.25+16 209.50+8.88 225.50+16.45 | 10.29 ok
2014-15 231.75£3.75 190.75+£3.19 190.25+6.79 | 24.13 Hk
3 Bacillario.
2015-16 209.50+5.69 179.25+4.75 183.25+9.02 | 5.94 *
4 e 2014-15 193.25+3.00 166.50+3.79 162.00+4.41 | 19.92 ol
ano.
y 2015-16 184.7543.32 148.75+7.12 152.2545.76 | 12.44 ol
2014-15 55.60+1.87 33.50+3.52 49.50+3.77 124 ok
5 Eugleno.
2015-16 49.25+3.30 46.50+2.66 30.25+2.17 13.92 ol
TABLE -3. Pearson Correlations: Phytoplankton density with abiotic parameter in Nakana lake during
Feb, 2014 to Jan, 2016.
Sr. | Para. T. Phyto. Chloro. Bacillario. Cyano. Eugleno.
No
2014-15 2015-16 2014-15 2015-16 | 2014-15 2015-16 2014-15 2015-16 2014-15 | 2015-16
1 Temp -0.29%* -0.244* -0.255*% | -0.274%* | -0.089** -0.244 -0.453 -0.199 -0.124 -0.42
2 pH 0.701*%* 0.622%* 0.650* 0.604* 0.654* 0.692%%* 0.643* 0.602%* 0.545%* 0.251%*
3 Turb 0.804%** 0.746** 0.746** 0.721%%* 0.892%* 0.732%%* 0.651* 0.735%%* 0.507* 0.239
4 TDS 0.935%* 0.787%* 0.905%* 0.780%* 0.858%* 0.826%* 0.881%* 0.702%%* 0.551* 0.366
5 EC 0.870%** 0.790%** 0.849%%* 0.779%* 0.893*%* 0.815%%* 0.732%%* 0.690%** 0.517* 0.426
6 DO -0.600* -0.580* -0.581* -0.564* | -0.697** | 0.659%** -0.465 -0.445 -0.411 0.665
7 CO; 0.646* 0.636* 0.578* 0.559* 0.544* 0.791** 0.636* 0.678%*%* 0.643* 0.187*
8 TA 0.711%* 0.735%* 0.698%** 0.697*%* 0.723%* 0.686** 0.612%* 0.680%* 0.363 0.375*
9 TH -0.951%* -0.373 0.954%%* -0.407 -0.871%* -0.393 0.892%%* -0.441 -0.512* 0.82%*
10 Ca** -0.824*%* -0.520% 0.819%%* -0.523* -0.877** -0.560* -0.633* -0.515%* -0.681** -0.024
11 Mg+ -0.534* -0.376 -0.498* -0.361 -0.688** -0.415 -0.32 -0.416 -0.491 0.142%*

The P value for ANOVA is Non-significant if P > 0.05 (ns), significant if P < 0.05 (*), significantly significant (**) if P < 0.01 and
highly significant if P < 0.001(***). At () Correlation is significant at the 0.01 level (two-tailed), whereas at () correlation is

significant at 0.05 level (two-tailed).
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TABLE-4, phytoplankton species richness, abundance, diversity and dominance
indices of Nakana lake.

Sr. No. | Index 2014-15 2015-16
1 Species Richness 38 38
2 Species abundance 8152 7656
3 Shannon-Weiner Index 363.5157 344.3082
4 Simpson’s Dominance Index 0.0775 0.0429
S Simpson’s Index of Diversity 0.9225 0.9571
6 Simpson’s Reciprocal Index 12.9032 32.3100
7 Margalef's Richness Index 4.1083 4.1372
8 Pielou’s Evenness Index 99.9332 94.6529
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Abstract: The intertidal marine sponge, Haliclona permollis was assessed for the antimicrobial effect of various crude extracts,

against pathogenic microbes by agar well diffusion method as well as to determined preliminary biochemical screening. The
methanol and acetone depicted strong positive antimicrobial activity. It may be due to the presence of alkaloids, glycosides,
tannins, flavonoids, proteins and amino acids, steroids, carbohydrate, fats and fixed oil. The hexane and chloroform showed
weak positive antimicrobial activity because presence of biologically active compounds in small quantity. The investigation
indicated that Haliclona permollis remain an interesting source for antimicrobial activity and also suggest that could be a
good source of the secondary metabolite. However it required further investigation for isolation of pure compound.

Keywords: Antimicrobial activity, Haliclona permollis, Biochemical profile, Intertidal, Pathogens.
. J

1. INTRODUCTION:

The marine sponges are the oldest metazoan group and characterized as sessile active filter feeders [1]. Sponges
are simple, multicellular, sessile animals with no true tissue layers or organs [2]. This rocky shore area directly exposed
to sea and it inhabited by diverse flora and fauna. Sponges are the most primitive multicellular animals that have existed
for more than 800 million years. The sponges (Porifera), being evolutionarily ancient inhabit every type of marine
benthic environment [3]. Sponges are primitive marine invertebrate’s presence of high number natural products than
any other marine phylum. The marine sponges are broadly distributed from intertidal zones to thousands of meters deep
in the ocean [4].

The sponges are one of the richest sources of biologically active secondary metabolites and chemical diversity
(5) (6). Until now, more than 5000 different compounds have been isolated and identified from about 500 species of
sponges (7) with nearly 800 of them exhibiting antibiotic activity (8). These natural products belonged to different class
of compounds like terpenoids, alkaloids, macrolides, polyether’s, nucleoside derivatives and peptides. In recent time
attention has been directed to the search of bioactive peptides from sponges, being actually a well-established sector in
the research of marine natural product. Antitumor studies were conducted with 19 marine natural products in a number
of experimental and clinical models proved that sponges act as an excellent source for bioactive compounds (9).

Marine sponges are a rich source of structurally novel and biologically active secondary metabolites [10]. Over
60% of potentially useful bioactive compounds discovered from living organisms have been obtained from marine
fauna, 70% of which detected from sponges [11]. The sponge class Demospongiae is known for producing the largest
number and diversity of secondary metabolites isolated from marine invertebrates [12]. Many sponge or sponge
symbiont—derived metabolites are potent antibacterial, antifungal, anti-feeding and antifouling compounds [13]; a
number of bacteria associated with sponges were found to be the sources of antibiotics and other bioactive compounds
in the marine environment [14].

However, the bioactive potential of compounds from Indian sponges has been little studied, especially west
coast of India. Therefore, In the present investigation report the antimicrobial and biochemical potential of marine
intertidal sponge, Haliclona permollis collected from Ratnagiri coast (16°55°N73°16°E).
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2. MATERIALS AND METHODS:
Collection of sample & preparation of crude extract-

The marine sponge, Haliclona permollis were collected from the low intertidal rocky pools of Ratnagiri coast
(16°55°N 73°16’E), Maharashtra, India. The sponge was collected by an eco-friendly. Identified sponge tissues samples
were washed with sea water, air dried and chopped into small size and extracted with 1000 ml (1:10) methanol, acetone,
chloroform and hexane for about 7 days. Then extract was filtered through Whatmann paper No. 1 and solvent was
processed by rotary vacuum evaporator (Buchi type-Superfit, Bangalore) under reduced pressure to get the crude extract
of sponge. The concentrated extract was used for further study.

Antibacterial activity of Haliclona permollis

The assays were performed by agar well diffusion method is widely used to evaluate the antibacterial activity
of crude extracts [15]. The four pathogenic bacterial strains were used as test organisms such as Escherichia coli,
Salmonella typhi, (Gram negative bacteria) Bacillus subtilis, Staphylococcus aureus (Gram positive bacteria). All
bacteria were stored at -20°C until use. Cells were grown at 3°C in Muller Hinton broth to an OD 420 = 1.9 (approx. 105
CFU/mL), and were transfer to Muller Hinton agar. The broth cultures swabbed onto agar medium so as to achieve a
lawn of confluent bacterial growth separately for each strain. The sterile stainless steel borer (6 mm) was used to make
well in the agar medium. Five wells were bored in each plate. The sponge crude extract (100ug /mL) was loaded in to
the well and to find out the inhibitory potential. Triplicate plates were maintained for each test. Discs of Streptomycin
(25pg/ml) were used as positive control. The bacterial assay plates were incubated at 37°C for 24 hrs. Growth of bacteria
around each well was observed carefully and the diameter of the zone of inhibition around each agar well was measured
using a Hi-media zone reader.

Antifungal activity of Haliclona permollis

The assays were performed by agar well diffusion method is widely used to evaluate the antifungal activity of
crude extracts [15]. Assays were performed by agar well diffusion method. The crude extract was tested against
Aspergillus spp., Penicillium spp., Alternaria spp. and Fusarium spp. The fungal cultures were maintained in 0.2%
Sabouraud dextrose broth; each fungal inoculum was applied on plate and evenly spread on Sabouraud dextrose agar
using a sterile cotton swab. The Fluconazole discs were used as the positive control. The sponge crude extract (100pg
/mL) was loaded in to the well and to find out the inhibitory potential. The fungal assay plates were incubated at 28°C
for 48 hrs.

Preliminary biochemical screening of Haliclona permollis
The preliminary biochemical analysis was carried out using following methods [17, 18]. The sponge crude extracts
were qualitatively analyzed for the presence of various biologically active compounds.
1. Detection of alkaloids
i.  Mayer’s Test: Extracts were treated with Mayer’s reagent (potassium mercuric iodide). The formation of a
yellow coloured precipitate indicates the presence of alkaloids in the extract.
ii.  Wagner’s Test: Extracts were treated with Wagner’s reagent (Iodine in Potassium lodide). The formation of a
brown/reddish precipitate indicates the presence of alkaloids in the extract.
ili.  Dragendroff’s Test: Extracts were treated with Dragendroff’s reagent (solution of Potassium Bismuth Iodide).
The formation of a red precipitate indicates the presence of alkaloids in the extract.
iv.  Hager’s Test: Extracts were treated with Hager’s reagent (saturated picric acid solution). The formation of
yellow coloured precipitate confirmed the Presence of alkaloids.
2. Detection of glycosides
Legal’s Test: The extracts were treated with sodium nitropruside in pyridine and sodium hydroxide. The pink

to blood red colour indicates the presence of cardiac glycosides in the extract.

3. Detection of tannins
i.  Gelatin Test: To the extract, 1% gelatin solution containing sodium chloride was added. The formation of a
white precipitate indicates the presence of tannins in the extract.
ii.  Ferric Chloride Test: With 1% ferric chloride solution the extract gives blue, green, or brownish green colour
indicating the presence of tannins.
4. Detection of flavonoids
i.  Alkaline Reagent Test: Extracts were treated with few drops of sodium hydroxide solution. The formation of
intense yellow colour, it becomes colourless on addition of dilute acid indicates the presence of flavonoids in
the extract.
ii. Lead acetate Test: Extracts were treated with few drops of lead acetate solution. The formation of a yellow
coloured precipitate indicates the presence of flavonoids in the extract.
ili.  Shinoda Test: Take 2-3 ml of extract, a piece of magnesium ribbon and 1 ml of conc. hydrochloric acid was
added. The Pink or red coloration of the solution indicates the presence of flavonoids in the extract.
iv.  Zinc Hydrochloride Test: To the test solution, add a mixture of zinc dust and conc. Hydrochloric acid. It gives
red colour after few minutes.
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5. Detection of proteins and amino acids
i.  Xanthoproteic Test: The crude extracts were treated with few drops of concentrated nitric acid. The formation

of a yellow colour indicates the presence of proteins.
ii.  Ninhydrin Test: To the extract, 0.25% w/v ninhydrin reagent was added and boiled for few minutes. The
formation of a blue colour indicates the presence of amino acid.
6. Detection of saponins
Foam Test: Take the 0.5 gm of extract was shaken with 2 ml of water and Then formation of foam persistently
for ten minutes it indicates the presence of saponins in the extract.

7. Detection of sterols and terpenoids
Salkowski’s Test: Extracts were treated with few drops of concentrated sulphuric acid, red colour at the lower

layer indicates presence of steroids and formation of yellow colour at the lower layer indicates the presence of

terpenoids in the extract.

8. Detection of carbohydrates
i.  Molisch’s Test: Filtrates were treated with 2 drops of alcoholic a-naphthol solution in a test tube. The violet
ring at the junction indicates the presence of Carbohydrates in the extract.

ii.  Benedict’s Test: Filtrates were treated with Benedict’s reagent and heated gently. The orange red precipitate
indicates the presence of reducing sugars in the extract.

ili.  Fehling’s Test: Filtrates were hydrolysed with diluted HCI, neutralized with alkali and heated with Fehling’s
A & B solutions. The formation of a red precipitate indicates the presence of reducing sugars in the extract.

iv.  Selwanoffs Test: Take 1 ml of a sample solution of extract is placed in a test tube. The 2 ml of selwinoffs
reagent (a solution of resorcinol and HCL) is added. The solution is heated in a boiling water bath for two
minutes. The formation of red product indicates the presence of carbohydrates.

v.  Camnelisation Test: 1 ml crude extract were treated with strong sulphuric acid, it gives a burning sugar smell.
This indicates the presence of carbohydrates in the extract.

9. Fats and Fixed Oils
Stain Test: The small amount of extract was pressed between two filter papers. The oily stain on filter paper

indicates the presence of fixed oil in the extract.

3. RESULTS:

The Haliclona permollis crude extracts methanol, acetone, chloroform and hexane were used to investigate the
antimicrobial activity against four human pathogenic bacteria as well as four plant pathogenic fungal species; and the
preliminary biochemical screening. Figure 1 shows result of in vitro testing of sponge extracts against pathogenic
bacteria. Inhibition zones of sponge crude extracts against the specific test organisms were measured in mm. The crude
extract restricted the growth of pathogens strains on the media around wells. The maximum inhibition zone (5-7 mm)
was observed in methanol and acetone crude extract against Escherichia coli, Salmonella typhi, Bacillus subtilis,
Staphylococcus aureus. The minimum inhibition zone (2-4 mm) was noticed in chloroform and hexane extract against
all four pathogenic bacterial strains.

The figure 2 shows results of sponge crude extract against plant pathogenic fungal species. The maximum
inhibition zone (5-7 mm) was observed in methanol crude extract against Aspergillus spp., Penicillium spp., Alternaria
spp. and Fusarium spp. and acetone extract shows (4-5) inhibition against Aspergillus spp., Penicillium spp., Alternaria
spp. and Fusarium spp.. The minimum inhibition zone (1-3.5 mm) was noticed in chloroform and hexane extract against
all four pathogenic fungal strains.

The figure 3 to figure 10 depicted the various biochemical present in different extracts of sponge Haliclona
permollis; the methanol and acetone crude extract contains alkaloids, tannins, flavonoids and proteins and amino acids,
steroids, carbohydrates, fats and fixed oils strongly in high quantity; as well as chloroform and hexane extract contains
presence of secondary metabolites in small quantity.

4. DISCUSSION:

In the present study the crude methanol, acetone, chloroform and hexane extracts of Haliclona permollis showed
antimicrobial action against the bacteria and fungi. The crude extract of methanol shows maximum antimicrobial activity
against all test microorganisms. The sponges shows wide spectrum of antibacterial efficacy and exhibited the growth of
all the test bacteria. The reports on antibacterial activity of sponges revealed their activity on gram positive bacteria.
Various studies have confirmed the predominance of gram negative producers in the marine environment [19]. Marine
sponge Aplysina cavernicola produces the aeroplysinin, aerthionin derivatives, with some antibiotic activity against
Bacillus subtilis and Proteus vulgaris [20].

Various studies have been done on anti—microbial properties of the bacteria associated with the sponges. The
antibiotics produce by these bacteria ranged from broad spectral to species specific [21]. The discovery of new classes
of antibiotics is necessary due to the increased incidence of multiple resistances among pathogenic microorganisms to
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drugs that are currently in clinical use [22]. The Sponges of Demospongiae class are known to produce the largest
number of secondary metabolitesss, most of them with medically relevant biological activities and important ecological
roles [23].

Sponges are primitive marine invertebrate’s present high number of natural products than any other marine
phylum. Many of their products have strong bioactivities including anticancer, antimicrobial, larvicidal, hemolytic and
anti-inflammatory activities and are often applicable for medical use [24]. The anti-tumour activity of cell free extracts
from sponge associate actinomycetes might be due to the presence of the biologically active compounds alkaloids and
guninine [25]. Hence, the present results profounded the promising antimicrobial activity of Haliclona permollis against
eight active pathogenic strains. The study shows that Haliclona permollis possessed excellent source of antimicrobial
properties and secondary metabolites.

5. CONCLUSION:

The present investigation reveals that the marine sponges Haliclona permollis shows the potential source for
the antimicrobial and biochemical properties. The methanol and acetone depicted strong positive antimicrobial activity.
It may be due to the presence of alkaloids, glycosides, tannins, flavonoids, proteins and amino acids, steroids,
carbohydrate, fats and fixed oil. The hexane and chloroform showed weak positive antimicrobial activity because
presence of biologically active compounds in small quantity. The investigation indicated that Haliclona permollis
remain an interesting source for antimicrobial activity and also suggest that could be a good source of the secondary
metabolite. Probably is the first report on the antimicrobial activity and biochemical profiling of Haliclona permollis
from Ratnagiri coast, Maharashtra, India, to the best of our knowledge. However it required further investigation for
isolation of pure compound.
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Figure 1: Antibacterial activity of crude extract of Haliclona permollis.
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Figure 2: Antifungal activity of crude extract of Haliclona permollis.
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Figure 3: Alkaloid content in crude extracts of Haliclona permollis.
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Figure 4: Glycoside content in crude extracts of Haliclona permollis.
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Figure 5: Tannin content in crude extracts of Haliclona permollis.
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Figure 6: Flavonoid content in crude extracts of Haliclona permollis.
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Figure 7: Proteins and amino acid content in crude extracts of Haliclona permollis.
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Figure 8: Sterols and terpenoid content in crude extracts of Haliclona permollis.
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Figure 9: Carbohydrate content in crude extracts of Haliclona permollis.
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Figure 10: Fats and fatty acid content in crude extracts of Haliclona permollis.
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Abstract: Freshwaters are one of the ecosystems most heavily affected by human activity. Major impacts on
biodiversity include pollution, habitat loss and degradation, draining wetlands, river fragmentation and poor
land-management. Biodiversity of fish can and does serve as indicators of ecosystem health. Freshwater
biodiversity is threatened and has declined in many areas as a result of these impacts. Aquatic ecosystems
(inland and marine) represent the most biodiversity sources of food consumed by humans. This includes
vascular plants and algae, and animals such as crustaceans, mollusks, reptiles, amphibians and finfish.
Freshwater ecosystems cover only about 1 percent of the earth’s surface, but provide habitat for over 45
percent (13,500) of the world’s freshwater fish species. Another 2,100 species of fish can also live in brackish
water. The geotropically regions contain the highest amounts of fish biodiversity and the tropical and
subtropical floodplain rivers and wetlands are the with the highest levels of biodiversity. Rice fields are an
important source of biodiversity and include over 200 species of fish, insects, crustaceans, mollusks, reptiles,
amphibians and plants (in addition to rice) that are used by local communities. Many freshwater species are
important to the aquaculture industry as sources of bloodstock for spawning and early life history stages (e.g.
eggs, larvae) for on growing. Non-native aquatic species can contribute significantly to the production and
value in inland fisheries and aquaculture

Kevwords: Fisheries, Livestock, Aquatic Ecosystem. Biodiversity.

1. INTRODUCTION:

Many freshwater species are important to the aquaculture industry as sources of bloodstock for spawning and
early life history stages (e.g. eggs, larvae) for on growing. Non-native aquatic species can contribute significantly to the
production and value in inland fisheries and aquaculture. Aquatic biodiversity in both freshwater and marine
environments are under continuous decline because of overexploitation of species, introduced exotic plant or animal,
pollution sources from cities, industries and agricultural zones, loss and changes in ecological niche. Their conservation
and management in the form of bio reserve points and bioregional management and worldwide monitoring are needed
for the protection of the aquatic biodiversity. This review is presenting information on biodiversity in aquatic habitats
and their resources, in marine and fresh water ecosystems. . Aquatic biodiversity in both freshwater and marine
environments are under continuous decline because of overexploitation of species, introduced exotic plant or animal,
pollution sources from cities, industries and agricultural zones, loss and changes in ecological niche. Their conservation
and management in the form of bio reserve points and bioregional management and worldwide monitoring are needed
for the protection of the aquatic biodiversity. This review is presenting information on biodiversity in aquatic habitats
and their resources, in marine and fresh water ecosystems. Complete information about the total species diversity in the
freshwater resources is incomplete especially among invertebrates and microbes and in the tropical zones of the world
that serves as a dwelling spot of dissimilar species of the world. From amphibian’s phylum, total of 5760 species has
been identified since last 9 years [1]. Documentation about invertebrate animal’s diversity in tropical freshwaters are
not available. However, great endemism and species richness at local habitat do exist in the groups of crustaceans,
mollusks and aquatic arthropods [2] [3] [4]. Compassion of the biodiversity in fresh water resources is more than any
other global ecosystems [5]. The susceptibility of the freshwater habitat is because irregular numbers of plant and animal
communities are growing in the water regime. As predictable by Lundberg et al. [6] freshwater bodies are enrich with
more than 10,000 fish species, which comprise approximately 41% of global fish community and one fourth of varied
vertebrate population at global scale. Combining countless number of amphibians, aquatic reptiles and mammalian
populations to the total quantity of freshwater-fish clearly depicts the freshwater habitat as the only favorite biological
spot of all vertebrates. Complete information about the total species diversity in the freshwater resources is incomplete
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especially among invertebrates and microbes and in the tropical zones of the world that serves as a dwelling spot of
different species of the world. From amphibian’s phylum, total of 5708 species has been identified since last 11 years
[1]. Mekong drainage in Cambodia has been identified as one of the global “hotspots” for regional river fish biodiversity;
Basin has variety of species richness making it globally recognized. Recent research estimation has revealed fish wealth
of about 1710 species [7]. It has been noticed that freshwater biological regions are given less interests than terrestrial
zones [8]. Large aquatic bodies in the tropics have more species diversity than those in temperate regions; in addition
species richness increases rapidly in lower latitudes than higher ones [9]. Flow regimes of running aquatic bodies are
important. It adds to the sustaining capability of Rivers and their associated flood plain. Any alteration of flowing stream
often claims to be the serious and threatens wetlands and their species diversity. Similarly seedling survival and plant
growth rates are affected by changes in rates of water level fluctuation and disturbance frequency and intensity [10]. In
this review information on biodiversity in aquatic habitats and their resources, in marine and fresh water ecosystems.
The Great Barrier Reef in Australian continent is the largest coral reef ecosystem in the world, habitat of over 700
varieties of coral, and also giving shelter to diverse varieties of fish and mollusks species. Coral reefs are the systems
with extreme biodiversity of marine animals. One studies from the Red Sea region of Gulf of Agaba, has revealed that
egg releasing phase of aquatic animals are different throughout the year.

2. THE ROLE OF DIVERSITY IN ECOSYSTEM FUNCTIONING:-

The diversity of functional types in soils is strongly linked to productivity. Many experiments have shown
significant enhancements of planet production owing to the presence of soil animals, and specifically their
diversity in the case of earthworms (Lavelle et al. 2006). The enhancement of primary production might be the
result of increased release of nutrients from decomposition, enhancement of micro-organisms protection against
diseases, and effects on soil physical structure. However, experimentally removing key taxonomic groups from soil
food webs may have little impact on rates of processes such as soil respiration and net ecosystem production (Ingham
et al. 1985; Liiri et al. 2002; Wertz et al. 2006), possibly because the exceptional diversity of soil organisms and the
relatively low degree of specialization in many groups means that many different species can perform similar processes
(Bradford et al. 2002; Fitter et al. 2005 In intensively managed and disturbed ecosystems, maximum productivity is
typically achieved in systems of very low diversity, for example heavily fertilized monocultures. However, these
systems require large inputs of resources, including fertilizers, biocides and water, which generally are not
environmentally or economically sustainable (Wright 2008). Sustained high production without anthropogenic resource
augmentation is normally associated with high levels of biodiversity in mature ecosystems. In an eight-year study,
Bullock et al. (2007) reported positive effects of increased species richness on ecosystem productivity in restored
grasslands on a range of soil types across southern England. Similarly, Potvin and Gotelli (2008) reported higher
productivity in biologically diverse tree plantations in the tropics, suggesting that increasing diversity in timber
plantations.

3. SPECIES DIVERSITY IN PRODUCTIVITY - FISHERIES AND FOOD.

Biodiversity is also associated with enhanced productivity in marine systems different components of biodiversity
influence the performance of macro algal assemblages in natural communities. They found positive relationships for
biomass and species richness with productivity but also relationships of spatial aggregation and species evenness with
some of the productivity-related variables analyzed. In a meta-analysis of published experimental data it was found that
increased biodiversity of both primary producers and consumers enhanced the ecosystem processes examined; the
restoration of marine ecosystems has also been shown to increase productivity substantially. Overfishing together with
climate change and other pressures are producing impacts of unprecedented intensity and frequency on marine
ecosystems, causing changes in biodiversity, structure and organization of marine assemblages directly and
indirectly .Numbers and diversity of large pelagic predators have been sharply reduced and the impacts of this loss can
cascade through marine communities (Heithause et al. 2008). Predictions about how communities will respond to
marine predator declines have to consider the risk effects and behaviorally mediated indirect interactions. In the case
of vertebrate predators and long-lived prey species in particular, a sole focus on direct predation might greatly
underestimate the community effects of predator loss.

4. AQUATIC ECOSYSTEM:

Ecosystem support a wide range of organisms, including microorganisms, invertebrates, insects, plants, and
fish. Some hydrologists work in understanding the tropic systems within aquatic ecosystems and their health as a
function of environmental conditions such as water temperature and turbidity. Aquatic biodiversity is a major concern
in water conservation and restoration projects, as well as water resource management. Concern regarding the biological
health of wetlands, rivers, and lakes has led to the idea of ‘ecosystem services’ as a means to quantify or assess the value
provided to society by different natural environments, including aquatic environments. While this lens seems biased to
the larger species that are of commercial value (i.e. fish), it is understood that healthy waters require the full spectrum
of organisms as part of an aquatic ecosystem. The section on aquatic biology provides considerable detail on many of
these species.
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5. DECOMPOSITION AND MINERALIZATION:

Aquatic ecosystems comprise the largest portion of the biosphere and include both freshwater and marine
ecosystems. The sources of organic matter in these systems can be both internal (autochthonous) and external. In general,
the autochthonous material has higher available N concentration and is structurally easier to decompose than the plant
residues. Decomposition in aquatic ecosystems follows similar patterns as in terrestrial environments (i.e., it involves
leaching, fragmentation, and chemical alteration), though with some major differences due to the aquatic environment.
A major form of organic matter in aquatic ecosystems is the particulate organic matter (POM). POM can come from
both autochthonous. The sources include terrestrial leaves and small twigs, which are usually colonized by fungi and
fragmented by shredders, leading to the formation of POM. Autochthonous POM is derived from the fragmentation of
dead organisms and other organic material. POM is partly ingested, digested, and mineralized by organisms
and microorganisms before settling on the bottom. The remaining organic matter that reaches the bottom is further
broken down by bacteria both through aerobic and anaerobic processes. Another important component of organic matter
in aquatic ecosystems is the dissolved organic matter by microalgae, phytoplankton, and zooplankton and (2) autolysis
— the remains of phytoplankton and zooplankton. DOM is taken up by bacteria and converted into bacterial biomass
without undergoing any breakdown into inorganic compounds. This bacterial biomass is later consumed by the
zooplankton, which in turn, excretes nutrients in the form of exudates, contributing to a significant portion of the
suspended material in the water column. Bacteria then take these exudates (even at very low concentration) to obtain
both carbon and nutrients, and a new cycle starts. Thus, in contrast to terrestrial ecosystems, bacteria in aquatic systems
act as converters rather than as decomposers, whereas phytoplankton and zooplankton play major roles in the release of
available nutrients.
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Abstract: Sand dune, dry hot air, low rainfall and scanty fresh water reservoir are characteristic features in
desert area like Bikaner. It is situated in western part of the Rajasthan with peculiar desert fauna and flora.
Sagar village pond is situated 7 km east of the Bikaner city, surounded by eastern and southern side and collects
water from north-west sides. In rainy season it receives planty of rain water which get store in 2000 sq m area;
the water also carry several nutrients that flourishes the fauna and flora of aquatic ecosystem. After rainy
season, day by day the water column of sagar village pond slowly lower down and in winter or before onset
of next summer it becomes dry. But each and every year flora and fauna get develops, like molluscs (Lymnaea,
Indoplanorbis, Digoniostoma, Thiara, Gabbia), zooplankton, phytoplankton, nekton, neuston, benthos etc.
Several human activities like lifting of water by bullock cart, bricks formation, bathing, durga puja evey thing
disturb the aquatic flora and faunal diversity and density. Every year after drynes and then after rainy season
the aquatic ecosystem of sagar village pond again get restored and fully flourishes.

wy Words: - Desert, aquatic ecosystem, fauna, flora . /

1. INTRODUCTION:

Any aquatic ecosystem inhabited several living being, aquatic flora and aquatic fauna which includes-
invertebrates, vertebrates, neckton, neuston, benthos, periphyton, zooplankton, phytoplankton, weeds etc., these all
living beings directly or indirectly depends on the presence or absence or availability of water and nutrients of any
aquatic system. Ponds or lakes or any water body have different water level depends on rainfall, catchment area, locality
and so many other factors like slopes etc. Desert region has very specific harsh, dry, peculiar hot condition, low rainfall
and also very scattered situated (natural and manmade) ponds (water body). Such condition also reflects in aquatic
ecosystem of this area and so the living being also. Almost every year low rainfall in this area affects the aquatic
ecosystem as at a peak of hot summer the water level rapidly go down and ultimately it become dry, clay get break up
and aquatic living being get vanish. 3-4 months passed in such a way and any living activity not notices in dry clay. But
in monsoon season few amount of rain water comes in dry pond and the aquatic living being again get appear and grown
up in density and diversity and flourishes the aquatic ecosystem.

2. STUDY AREA

The State of Rajasthan, having an area of 3, 42,274 km? constitutes the largest State of the Indian republic. It
extends between 23°3'N and 30012°N latitudes, and 69°30'E and 78°17'E longitudes (Fig.1). The Aravalli range, running
from Sirohi in the SW to Khetari in the NE, bisects the state into two unequal parts. The north-western region constitutes
the major part of the Indian desert while the south-eastern region is a combination of semiarid and fertile lands. Bikaner,
where the study has been carried out, occupies a central position in the former region (28°N and 73°17'E, MSL 228 m).
India, in general, has a tropical monsoon climate, but the area under investigation, being a hot desert, shows a typical
arid climate.

Sagar Village Pond is situated about 7 km east of Bikaner city. The maximum depth of the pond is 5.5 m and
the surface water spread is about 2000 m?. It has stone and brick walls on the eastern and southern banks. The former
banks support buildings of Scout - Guide Training Centre and a temple. The north-west part of the pond is open and
the surrounding plains act as catchments for the pond. The maximum depth is available in the north-east of the pond
while the banks in the south-west are shallow littorals. Clay from the latter end is lifted for brick making and other
purposes. The south-east end is relatively secluded and less disturbed. Common rooted vegetation also found in the
pond. Nekton fauna freely swim or move and not controlled by water waves, includes fishes and frog.
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Fig 1:- Location Of Bikaner In Rajasthan Map

Fig 2 :- Sagar Village Pond

3. METHODOLOGY:
Collection of water sample

Water samples were collected from a depth of 0.5m at monthly intervals. Since the water was shallow, no
samples could be collected from greater depths. The sampling was carried out during morning hours between 06.00-
11.30 Hrs. The samples were collected with the help of a plastic bucket of 15 litre capacity, and were transferred to well
rinsed polyethylene bottles for the analysis of physical and chemical parameters.

Collection of sediment and fauna-

The mud sample from each station was collected with the help of a quadrate of known dimensions (i.e., 500
cm?), as the water was shallow. The mud from this quadrate was taken out with the help of a shovel and transferred to
plastic bucket. The volume of mud was measured and it was transferred to duly labelled polythene bags. The samples
were transported to the laboratory for examination of physical-chemical variables and for benthic populations.

For collection of benthic forms, the mud was transferred to plastic bucket and some water was added to prepare a
suspension. This was filtered through a sieve of 2mm mesh size. The residue was transferred to an enamel tray and
benthic forms were picked up mechanically. These were preserved in spirit.

Analytical methods -

Some parameters were monitored on the spot while for other estimates the sample bottles were brought to the
laboratory on ice. The samples were kept in deep freeze until they get analysed. Abiotic parameters monitored included
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Water temperature, Transparency, pH, Electrical conductance (EC), Total dissolved solids (TDS), Dissolved oxygen
(DO) and Total alkalinity. Transparency, temperature, pH, EC, TDS, DO and alkalinity were measured on the spot.
Parameters like temperature, pH, EC and TDS were analysed with the aid of a portable water analyser kit (Century: CK
710). Transparency was recorded with the help of a standard Secchi disc. For the analysis of various chemical variables,
the methods as prescribed by Strickland & Parson (1972), Golterman et. al. (1978), and APHA-AWWA-WPCF (1981)
were followed. Dissolved oxygen and alkalinity were determined by volumetric methods.
Assessment of population-

Benthic fauna collected by sieving method was studied under stereoscopic binocular microscope and bull lens.
The forms were identified and counted. Identifications were made following Subba Rao (1989). The results were
expressed in terms of No./m?.

4. RESULTS:

Although being shallow and small body of water, village pond constitutes almost only the wetland ecosystem
in far and wide stretches of barren sandy plains of the Indian desert. Being physically isolated from each other, they
vary in their biodiversity which is ofcourse adapted to ecological challenges like extremes of temperature, high
evaporation rate of water influencing depth and concentration of electrolytes in the medium, dry spells, particularly
during drought years, besides other environmental extremities.

THE BIOTOPES-

The physical-chemical limnology of water and sediment revealed that:

i. The annual average of water temperature was around about 26°C.

ii. The transparency of water was poor in this shallow water, not exceeding 1 m.

iii. In terms of total alkalinity, the water of sagar pond was mostly alkaline.

iv. The alkaline water have the pH ranging between 7.5 to 8.8. The pH was lowest during monsoon and greatest
during summer, obviously because of greater decomposition activity during monsoon and high salt concentration
during summer.

v. EC and TDS were ranging in safe guideline.

vi. Although the water was well oxygenated, the least DO value was noted during winter coupled with high free CO,.
High DO noticed during rainy season and it lower down as get used by the organisms.

THE FAUNA AND FLORA:

Availability of water and nutrients determines the density, diversity, distribution and adaptiveness of all living
being. In dry summer, by desiccation, rupturing of clay, vanish the all living being (aquatic fauna and flora) of sagar
village pond. After first shower, the rain water slowly comes in pond through the catchment area and it get stored. Soon
the biota of pond grows and enrich the pond. Several flora like hydrilla, vallisneria, and phytoplanktons algae,
cyanobacteria, diatoms, dinoflagellates was noticed. Cyclops, daphnia, euglena, paramecium, vorticella, water spider,
etc also noticed as fauna.

Among different nearby biotopes investigated, sagar pond was harboured by four species (Lymnaea acuminata,
Indoplanorbis exustus, Gabbia orcula Digoniostoma pulchella while Thiara tuberculata was not present in this waters.
Thus it was evident that the gastropod diversity was not uniformly distributed among the water bodies studied.

The discontinuous distribution of the gastropod species among these desert waters does not seem to be controlled
by local ecology since almost same kind of biotopic conditions are offered by these waters. It mostly seems to have
been dependent upon occasional introduction and subsequent survival success and propagation of the species in a given
body of water. Within a body of water, littorals with hard stony substrates and rich macrophytes growth were found to
be better populated by gastropod species.

5. CONCLUSION:

Among gastropod species, pulmonate /. exustus and prosobranch G. orcula were found to be the most widely
distributed, indicating their wider range of tolerance to given conditions.
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ﬁbstract: Submerged biofilters are used in recirculating aquaculture systems for treatment of wastewath
generated from fish ponds due to presence of uneaten food material, fish faecal matter, growth of algae and
other microorganisms. These types of biofilters presume that enough amount of dissolved oxygen is present in
wastewater to be treated for providing it to biofilm. Submerged biofilters can be packed, expanded or
expandable. Packed bed submerged biofilters includes submerged rock, plastic packed bed and shell filter.
Expanded bed submerged biofilters includes fluidized sand filter, moving bed bioreactor and downflow
microbead. Expandable submerged biofilters can be floating bead bioclarifier, upflow sand filter and foam
filters. This paper reviews submerged biofilters for treatment of wastewater in recirculating aquaculture
systems.

\Keywords: Aquaculture, submerged biofilter, dissolved nutrients, fish production, pond, wastewater treatment./

1. INTRODUCTION:
Submerged biofilters used for treatment of wastewater from fish ponds in recirculating aquaculture systems.
They are easy to build, operate and maintain. Media is submerged under the water surface (Areerachakul,2018).They
provide a high specific surface area for increasing nitrification. In case of submerged biofilters, it is assumed that it
contains dissolved O in wastewater to be treated, as wastewater moves through submerged filters (Kir, 2009).
TABLE 1: Submerged biofilters

Packed bed It consists of a fixed packed bed of media. Biofilm is formed on the surface of
media.

Expanded  bed submerged | It consists of media which expand continuously. Biofilm is formed on the

biofilters surface of media. As media is continuously moving, biofilm is abraded

continuously. Media with high specific surface area is used (e.g. fine sand,
tiny plastic beads). They don’t remove solid particles.

Expandable bed submerged | It consists of a packed bed of media. Biofilm grown on the surface of media.
biofilters Excess biofilm is removed by expanding media by abrasion against each other
with the help of compressed air, water flow or using agitator. Packed bed is
settled and wastewater is sent for treatment. They act as mechanical filters for
solids removal, biofilters for ammonia removal.

TABLE 2: Types of submerged biofilters

Submerged biofilters Packed bed Submerged rock biofilters,
Plastic packed beds
Shell filters
Expanded  bed submerged | Fluidized-sand beds,
biofilters Microbead filters

Moving bed bioreactors
Expandable bed submerged | Upflow sand filters
biofilters Floating bead bioclarifiers
Foam filters
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2. DIFFERENT TYPES OF SUBMERGED BIOFILERS
They are of three different types mainly packed bed, expanded bed submerged biofilters and expandable bed
submerged biofilters (Table 1). These three basic types of submerged biofilters can be subdivided as shown in Table 2.
Table 3 shows strategies used for designing biofilters to consider oxygen supply and biofilm management of submerged
biofilters (Malone and Pfeiffer, 2006).
TABLE 3: Strategies used in the design of biofilters (oxygen supply and biofilm management)
for various types of submerged biofilters

Filter Oxygen transfer | Biofilm management | Specific surface area
mechanism

Submerged rock filter Flow transport None Low
Submerged shell filter Flow transport None Low
Submerged packed bed | Flow transport None Low
Upflow sand filter Flow transport Backwashing High
Floating bead ioclarifier | Flow transport Backwashing High
Sponge filter Flow transport Backwashing High
Fluidized sand bed Flow transport Continual abrasion Very high
Microbead Flow transport Continual abrasion Very high
Moving bed reactor Direct aeration Continual abrasion Moderate

2.1 PACKED BED SUBMERGED BIOFILTERS-

In packed beds submerged biofilters, packing material is placed to form a fixed bed of media. On the surface of
the media, biofilm is formed. In this biofilter, wastewater to be treated flows either from the bottom to top (upflow) or
from the top to bottom (downflow). Thus, the residence time of wastewater can be controlled by adjusting the flow rate.
To prevent clogging of the biofilter, the size of packing material is comparatively large. Different types of packing can
be used. In this type of biofilter, it is difficult to control biofilm thickness, solid removal rates and surface area for
contact of wastewater with biofilm. Few difficulties include low dissolved oxygen concentration, solid accumulation,
back flushing, operation COST, BIOFOULING (EBELING, 2006)

2.1.1 SUBMERGED ROCK BIOFILTERS:

This type of biofilters contains bed of crushed rocks having diameter more than 5 cm so as to provide void spaces for
preventing clogging of biofilter. Five centimeter crushed rock gives specific surface area of around 75 m*m® and
porosity of 0.4 to 0.5 (Ebeling, 2006).

2.1.2 PLASTIC PACKED BEDS:

In this type of biofilter, plastic media of size more than 2.5 cm diameter is used. If random packings are used,
they provides a specific surface area of around 100-200 m*/m*® with void fraction 0.95. (Ebeling, 2006).

2.1.3 SHELL FILTERS:

Raw mussel shells are used as packing material for this type of biofilter. Advantages of shell packing material
includes i) Control of pH and alkalinity. These shells would slowly dissolve (which is a source of alkalinity) changing
pH. ii) By crushing or grinding process, the surface can be controlled. iii) Used mussel shells can be managed as organic
waste, making this type of packing material as environmentally friendly (Soula, 2020).

2.2 EXPANDED BED SUBMERGED BIOFILTERS:

In this type of biofilters, solid media is in moving state or continuous expansion. Biofilm is formed on the
surface of solid media. As the media is continuously moving, biofilm is continuously abraded. Fine sand or small plastic
beads can be used as media. Fluidized-sand beds, microbead filters, and moving bed bioreactors are few expanded bed
submerged biofilters. Expanded bed filters keeps media in the state of continuous expansion by using fine sand or small
plastic beads and called as fluidized sand bed if fine sand is used, microbead filter if small beads are used and moving
bed bioreactors which is a attached growth biological treatment process continuously working with low head loss,
providing high surface area and non-clogging biofilm (Szyper et al., 2005 ).

2.2.1 FLUIDIZED-SAND BEDS:

These types of biofilters provides large surface area. The size of biofilter is comparatively small and uses fine
sand, activated carbon, granite, anthracite etc. as media and also wide range of media diameters for adjusting abrasion.
They are continuously expanded by hydraulic means and therefore requires pump for continuous movement of
wastewater flow. Wastewater entering fluidized-sand beds submerged biofilters needs to be preoxidized before entering
bioreactor.

2.2.2 MICROBEAD FILTERS:

These types of filters use small floating polystyrene beads ( density 16 kg/m?, 1 to 3 mm diameter size ) in a
down flow mode, thereby having advantage of high specific area of the media. They can be considered as a low cost
alternative to fluidized sand filters. Operation cost of microbead filters is approximately 50% of conventional fluidized
sand bed biofilters as they require high volume pumps with low heads (Edling, 2006).
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2.2.3 MOVING BED BIOREACTORS:

Moving bed biological reactors (MBBR’s) are continuous flow, non plugging biofilm biofilters, with low head
loss, high biofilm surface area, without backwash need. This can be operated under both aerobic (for nitrification) as
well as under anoxic conditions (during denitrification). During nitrification compressed air is circulated in biofilter for
aeration and submerged mixer is used for anoxic conditions. This type of biofilter media bed is continually expanded
via hydraulic, mechanical, or pneumatic motion (Greensword, 2017). Advantage of this type of bioreactor is low
maintenance cost as compared to conventional trickling bed and rotating biological contactors. (Ebeling, 2006). Moving
bed biological reactors (MBBR’s) removes nitrogen at high loadings, and used for intensive applications.

2.2 EXPANDABLE BED SUBMERGED BIOFILTERS:

These types of biofilters consist of fixed bed of media which can be expanded intermittently by making use of
air, water or mechanical mixers. Expansion of bed helps in removing extra biofilm thickness because of abrasion. They
act as mechanical filters for solid removal as well as biofilters for treating wastewater. Smaller size media used as
compared to packed bed biofilter. These filters are subdivided as an upflow sand filter, floating bead bioclarifier and
foam filters.

2.2.1 UPFLOW SAND FILTERS:

Upflow sand filters removes solids present in wastewater using mechanical filtration and biological wastewater
treatment. Difficulties in the functioning of biofilters includes high flow rates, slow growth rate of biofilm and high rate
of backwashing. They are rarely used due to high water losses in the process of backwashing.

2.2.2 FLOATING BEAD BIOCLARIFIERS:

These type of biofilter carry out function of bioclarifier (both biofiltration and clarification in single unit) as
observed in conventional sand filters. They provide large surface area for biofilm formation. Solid particles are removed
by four different mechanisms depending on the size. Particles greater than 100 micron size are removed by straining.
Particles in the range of 50 to 100 micron size removed by settling. Particles in the range of 50 to 100 micron size
removed by interception (process caused by collisions between particles and media surface). particles having size less
than 20 microns are removed through bioabsorption on the surface of biofilm (Ebling,2006). Floating bead filters
(FBF’s) uses spherical or oblong plastic media that remains stationary except for intermittent expansion for backwash
and biofilm management (Greensword, 2017). These type of biofilters are hardly face chances of biofouling and requires
less water for backwashing. Beads (diameter 3 to 5 mm, density 910 kg/m?) are used. Advantages of these biofilters
includes compact design, easy installation and operation.

2.2.3 FOAM FILTERS:

These types of biofilters consist of pieces of sponge as a media material. Biofilm grows over the surface of
sponge as they remove solid particles by absorption on its surface; Water pump pulls the water through a sponge filter.
They are used for small aquariums and specially for breeding. Backwashing of this type of filters is done by manual
compression of media.

3. CONCLUSIONS:

Submerged biofilters can be used for treating wastewater from recirculating aquaculture systems. In this type
of biofilter, the media is submerged below the water surface. These types of biofilers are easy to build, operate and
maintain and provide sufficient specific surface area for nitrification. For submerged biofilters wastewater needs to be
aerated before sending it to the biofilter. Submerged biofilters can be used for treating wastewater includes packed bed,
expanded bed submerged biofilters and expandable bed submerged biofilters. Packed bed biofilters and expanded bed
biofilters can be used to act as mechanical filters for removing solid particles along with biological treatment of
wastewater, whereas expanded bed biofilters carry out only biological treatment of wastewater.
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Cbstract: Pyrethroids insecticides, including cypermethrin are widely used for the control of insect pests all ovh
the world to increase the production of food grain and other agricultural products. The intake of insecticides
affects the biochemical composition of fishes. The effect of cypermethrin on glycogen in liver and intestine of
Ophiocephalus orientalis exhibited notable alterations. Liver and intestine being the main site of metabolic
activity in body was selected for the study purpose. Dns(Di nitro salicyclic acid) Sadasivam and Manickam
(1992) method was adapted for estimation of glycogen in tissues of freshwater fish Ophiocephalus punctatus and
measured in The sub lethal concentration of cypermethrin treated with Ophiocephalus orientalis at different time
interval and in the treated liver and intestine, glycogen content showed declined trend.
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1. INTRODUCTION:

Pyrethroids insecticides, including cypermethrin are widely used for the control of insect pests all over the world
to increase the production of food grain and other agricultural products.It may also be used in public health applications
to control insects such as cockroaches, mosquitoes, ticks and flies which may act as a disease vector. Pyrethroids are
several orders of magnitude more toxic to fish than organophosphate pesticides they are replacing in many agricultural,
commercial and residential applications (Oros et al., 2005). The intake of insecticides affects the biochemical
composition of fishes (Jebakumar et al., 1990; Sultatos, 1998; Kumble and Muley, 2000; Prasad et al., 2002). It has
been shown by many scientists that insecticides mainly affects liver of fishes (Murty and Devi, 1982; Anthony et al.,
1986; Bhushan et al., 2002). This is because of its relatively slow blood flow as compared to cardiac out put
(Gingerich,1982)as well as the much closer association of hepatocytes to biliary system than is found in mammals
(Hinton and Lauren, 1990). Pesticide due to their potential toxicity produce biochemical changes in the tissues and
organs of exposed animals, (Sastry and Sharma, 1979). The pesticides thus reaching the aquatic ecosystem get enriched
in the aquatic food chain through bio-accumulation, bio-concentration and bio-magnification process (Murty, 1986).
Energy for maintenance and activity comes from catabolism of food. In fish, protein is one of the main sources of energy
which plays an important role in maintenance of blood glucose level. Exposure to chemical pollutants elicits many
molecular and biochemical changes in fish which preside cellular and systemic dysfunction so that if appropriate
parameters are monitored early warning signs of distress may be detected. To encounter stress metabolic excess involved
in the interchange of organic constituents, that are responsible for production of energy, undergo change on
carbohydrate and lipid constituents particularly such labile metabolites as glycogen. The present investigation is aimed
to understand the alterations in glycogen levels at different time intervals in tissues like liver and intestine of freshwater
fish, Ophiocephalus orientalis exposed to cypermethrin toxicity.

2. MATERIALS AND METHODS:

The fish were obtained from Wadali Lake in Amravati region. The fish having 12-30 cm length, 13-25g weight
were selected for experiment. After the normal process of acclimatization and washing a group of six fishes were
transferred to another aquarium containing sublethal concentration 0.0007 p/L of cypermethrin for predetermined
exposure at 24, 48, 72 and 96hr. The fishes were scarified and fresh tissue was isolated. Biochemical study Dns(Di nitro
salicyclic acid) Sadasivam and Manickam (1992) method was adapted for estimation of glycogen in tissues of freshwater
fish Ophiocephalus orientalis and measured in mg/L.
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3. RESULTS:

The impact of sub lethal concentration of cypermethrin on glycogen level in the liver and intestine tissues of
Ophiocephalus orientalis observed at different time intervals
Fig. 1 Effect of cypermenthrin on glycogen of the fresh water fish Ophiocephalus orientalis at different time
intervals (mg/L).
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There was observed a gradual decline in the glycogen level from the control value with an increase in the time
period of treatment up to 96 hr. In intestine, there was fluctuation inglycogen value as compared to control value. These
decreased values of glycogen showed disturbed carbohydrate metabolism due to toxic stress.

4. DISCUSSION:

Biochemical alteration indicates functional impairment of the organs. As shown in result the glycogen level of
fish showed decreased trend similar to be observed by Reddy et al., (1986) in prawn. In Laellidens marginalis, exposed
to malathion, decreased in the glycogen content reported by Ahemad et al., (1978). Grant and Mehral (1973) observed
that endrin inhibit the hydrolysis of glucose -6 phosphate by the inhibition of glucose 6- phosphatase. Mamata Kumari
(2007) observed that there was fluctuation in glycogen level exposed to pesticide abate. Usually during toxic stress
conditions there occurs a demand for excess energy, (Chandravathy and Reddy, 1994). It has been reported that
catecholamine may deplete the glycogen reserve, as suggested by Pickering (1981). Several reports are available on the
effect of muscular exercise on liver glycogen energy reserves in fish, which get depleted, (Black et al., 1962; Nath and
Kumar, 1987; Singh and Singh, 2002). Above study clearly indicate that the toxic nature of the cypermethrin affect the
glycogen content of liver and intestine of fish Ophiocephalus punctatus.
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Abstract: Present study deals with the effect of pesticide-Phosalone on carbohydrates. Proteins, and lipids level
in Cirrhin mrigala. For find out the level of carbohydrates, proteins and lipids biochemical estimation of different
organs of fish such as gills, liver, intestine and kidneys were used. The level of different food constitution in all
organs were decreased with increasing concentration of pesticide- phosalone in 2, 4, 6 and 8" days.
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1. INTRODUCTION:

Different types of pollution are burning issues in front of the world today. One of them is water pollution because
of man-made activities. Particularly agriculture activities by which various types of pesticides, herbicides, insecticides
and chemical fertilizers are spreading in the larger quantities for better growth, and high yielding of crops, grains and
fruits. The different types of pesticides liberated and mixed into any aquatic ecosystems that results very dangerous
effects on the aquatic flora and fauna, one of them is pesticide-Phosalone which is widely used for plant protection from
pest. Generally carbohydrates proteins and lipids play vital role in bodybuilding, body construction and energy
metabolism in animal. The effect of pesticide-Phosalone on the carbohydrates proteins and lipids. Present study was
done to observe and understand the effects of biochemical variations induced by pesticide-Phosalone in Indian major
Cirrhina mrigala.

2. MATERIALS AND METHODS:

The Indian major carp Cirrhina mrigala fingerlings were brought in plastic containers without any mechanical
injury and kept in the aquarium for a week to get acclimatized in laboratory condition. Water in aquarium change every
day for maintenance and supply sufficient oxygen level. The fingerlings were fed with rice bran and groundnut oil cake
once in a day at morning. For study fingerlings were randomly divided into two groups, experimental-A and control-B.

For toxicity study, the concentration of pesticide-Phosalone taken in the form of 0.001, 0.002, 0.003, 0.004 ppm.
and applied to experimental-A group for estimation of median lethal toxicity (Lc50) for 24hours. Simultaneously the
control-B group were maintained without applied pesticide-Phosalone. After 24 hours the rate of survival and mortality
of fingerlings were noted of both groups. The Ls50 value of pesticide-Phosalone was determined.

For biological study 10 fingerlings were kept in the aquarium of 20lit.capacity water. The fingerlings were
exposed to the sub lethal concentration (0.002, 0.003 and 0.004 ppm) for 2, 4 and 6 days. The control-B group observed
simultaneously. Fishes were sacrificed after completing the experiment and tissue of gills, liver, intestine and kidney
were taken to estimation of carbohydrates, proteins and lipids.

3. RESULTS AND DISCUSSION:

In present study the biochemical estimation was carried out of gills, liver, intestine and kidney. The variation of
biochemical in the level of carbohydrates proteins and lipids at higher and lower concentrations of pesticide-Phosalone
stress were mentioned in tabular form (Table No.1).

Carbohydrates level decreased significantly in various concentrations. Carbohydrate one of the cheapest source
of energy in animal food. It also play significant role in the metabolism. It is used as principle and instant source of
energy precursor in fish under the stress conditions. Similar observation noted by various workers (Umminger,1970,
Jagatheeswari,2005).

Protein level was significantly depleted in the subacute period were observed in various tissues in the
experimental-A fingerlings. When fishes were under more stress condition, they utilised more Protein for maintenance
energy demand. Many workers reported depletion of tissue Protein in fishes when exposed to various toxins (Macleay
and Brown,1974; Sakaguchi and Hamaguchi,1975; Jagatheeswari J,2005).
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Lipids level also significantly decreased in various concentrations. The decrease level of lipids might be because
of the utilisation of lipids for additional energy required under stress condition of pesticide-Phosalone in fishes. Similar
observation noted by other workers (Roe and Rao, 1981, Jagatheeswari, 2005). The liver and kidneys are principle
organs of detoxification in vertebrate animals (Bhattacharya and Mukherjee, 1976).

TABLE: 1 Biochemical changes induced by Phosalone in Cirrhina mrigala at different concentrations

Parame | Tissues Second Day Fourth Day Sixth Day
ters Control | Concentration Cont | Concentration Cont | Concentration
(nm/1it0 (ppm) rol (ppm) rol | (ppm)
0.002 | 0.003 0.004 0.002 | 0.003 | 0.004 0.002 | 0.003 | 0.004
Carboh | Gills 0.33 0.30 0.26 0.20 0.31 0.28 0.25 0.18 0.29 | 0.25 0.20 0.15
ydrates | Liver 0.45 0.42 0.38 0.32 0.42 0.38 0.32 0.27 0.40 | 0.30 0.23 0.20
Intestin | 0.25 0.22 0.18 0.15 0.20 0.15 0.12 0.08 0.17 | 0.14 0.10 0.07
e
Kidney | 0.32 0.30 0.26 0.22 0.27 0.22 0.18 0.12 0.23 | 0.20 0.12 0.08
Proteins | Gills 52.30 51.20 | 50.00 47.25 | 51.30 | 50.25 | 48.20 | 45.25 | 50.2 | 47.50 | 46.25 | 45.40
5
Liver 42.53 41.52 | 40.25 39.20 | 41.45 | 40.60 | 39.90 | 38.70 | 40.2 | 38.75 | 37.50 | 35.90
0
Intestin | 44.60 4390 | 42.50 41.30 | 43.55 | 42.70 | 41.85 | 40.90 | 42.1 | 40.90 | 40.00 | 38.75
e 0
Kidney | 54.43 53.75 52.90 51.35 | 52.80 | 51.50 | 50.80 | 50.25 |51.3 | 50.25 | 49.75 | 48.90
5
Lipids Gills 252 245 225 215 242 235 228 220 235 215 200 180
Liver 560 542 515 485 550 523 520 505 530 500 450 405
Intestin | 470 462 437 425 445 435 415 400 425 400 365 325
e
Kidney | 312 303 292 265 305 300 285 250 290 250 225 200
4. CONCLUSION:

During the present study after observation and estimation of different organs tissues of experimental-A fishes,
it was concluded that, presence of pesticide-Phosalone in a small quantity in the aquatic ecosystems may lead to
synergistic effect and physiological variations on the vital organs Also create the dangerous effects of water pollution
in the life of aquatic fauna in aquatic ecosystems.
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G?ST RACT: Reproduction is the utmost important process for every organism on the earth. Continuity of lifx
depends on it. Human female however cannot discuss the problems related to reproductive cycle/menstruation
openly. Bhiwandi is a small town in Thane district. PCOS or polycystic ovarian syndrome is the condition seen
to be increased in the last decade. Many of the reproductive aged women are unaware of the conditions like
this. In this paper baseline information is collected from developing Google form questionnaire to record their
age, knowledge about PCOS, health history like diabetes mellitus, hypertension, stress disorder, Anaemia,
Hypothyroidism. Information is also noted for use of oral contraceptive, any other medical disorder, Infertility,
skin disorders like acne, medical treatment, Anorexia, obesity, status of menstrual cycle. This study aims to find
out the status of female having PCOS in small town Bhiwandi and may throw some light on root causes of it.

QEYWORDS: PCOS, Infertility, Menstruation Bhiwandi. J

1. INTRODUCTION:

Today the most common endocrine disorder faced by women is Polycystic Ovarian Syndrome (PCOS). This
multifaceted disorder requires multidisciplinary approach to find the solution of it. According to National Institute of
Health and Rotterdam criteria it is hormonal disorder in which at least one ovary shows presence of multiple cysts. It is
also associated with ovulatory dysfunction and excessive release of androgens. Globally about 6-8 % of women are
affecting by this syndrome. PCOS is seen to be started at an early age when female is maturing to young adult. During
pubertal age transition of many features may be in evolution, hence many findings may be transitory. In order to prevent
early and late sequel of the syndrome its knowledge is necessary for every prepubertal female. Certain characters like
Acne, Hair Growth, Heavy bleeding, darkening of the skin, weight gain, headache are consider to be normal happening
and released to hormonal changes taking place at prepubertal age. Gainie and Kalra pointed out the fact about health
budget of India is likely to meet the costs posed for tackling the multiple consequences of PCOS. It is need of time to
recognize this disease as an important non communicable disease. Wide spread and liberal screening of female of
reproductive age is cost effective approach for early diagnosis and prevention of sequel of syndrome. Since this
syndrome increases the risk of various metabolic, dermatologic, reproductive and psychological aberration; early
diagnosis is the right approach to tackle this syndrome. Although the patients show high risk of developing said disorder;
unless and until she encounters with hirsutism, androgenic acne, alopecia, obesity and infertility PCOS may not be
diagnosed. Recognition of physical manifestations is prerequisite in diagnosis of PCOS. Imperative nature of women
made it difficult in early diagnosis of the syndrome hence study of detailed history of determinants become necessity
with this background in mind study of PCOS in small town, Bhiwandi is undertaken. Bhiwandi is a city in Thane district
of Maharashtra, Kokan. It is located 20 kilometres northeast of Mumbai and 15 km northeast of the city Thane.

2. MATERIALS AND METHODS:
Data were collected from women of age group of 14 to 45 years using self-administered questionnaire. 200
females responded. After their approval the information is used for this study.
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OBSERVATION TABLE:
SR QUESTION ASKED IN OPTIONS RESPONSES IN FIG NO.
NO. QUESTIONNAIRE PERCENTAGE (%)
14-24 years 106
25-34 years 52
1 AGE 35-45 years 42 Fig No. 1
HAVE YOU EVER Yes 16
SUFFERED POLYCYSTIC No 67
2 OVARIAN SYNDROME May be 17 Fig No. 2
Yes 4
3 DIABETES MELLITUS No 96 Fig No. 3
Yes 11
No 76
4 HYPERTENSION (BP) Maybe 13 Fig No. 4
ANXIETY OR STRESS Yes 29
5 DISORDER No 71 Fig No. 5
Yes 13
6 ANEMIA No 87 Fig No. 6
HYPOTHYROIDISM
(DEFICIENCY OF Yes 9
7 THYROID) No 91 Fig No. 7
USE OF ORAL Yes 14
8 CONTRACEPTIVES No 86 Fig No. 8
Yes 84
9 ANY MEDICAL DISORDER | No 16 Fig No. 9
Yes 94
10 | INFERTILITY No 6 Fig No. 10
Yes 56
11 | HAS ACNE AS AN ADULT | No 44 Fig No. 11
ANY MEDICAL Yes 21
12 | TREATMENTS FOR ACNE | No 79 Fig No. 12
DYSLIPIDEMIA Yes 8
13 | (CHOLESTEROL) No 92 Fig No. 13
ANOREXIA (EATING Yes 20
14 | DISORDER) No 80 Fig No. 14
OBESE (OVER WEIGHT) Yes 31
15 | BETWEEN AGES 14-45 No 69 Fig No. 15
BETWEEN THE AGES OF
14-45 HAVE YOU EVER
NOTICED A MILKY
DISCHARGE FROM YOUR
NIPPLES (NOT
INCLUDING DURING Yes 10
PREGNANCY OR RECENT | No 82
16 | CHILD BIRTH) Maybe 8 Fig No. 16
HAS ACNE IN THE AGE Yes 44
17 14-45 No 56 Fig No. 17
1-2 months 9
AVERAGE NUMBER OF 2-3 months 6
MONTHS OF ORAL 3-4 months 1
18 | CONTRACEPTIVE USE None 82 Fig No. 18
53
OLIGOMENORRHEA Variable or Long Menstrual Cycle
(IREGULAR MENTRUAL < 9 menses annually 21
19 BLOOD FLOW) Irregular menses with weight gain 26 Fig No. 19
BETWEEN THE AGE OF
14-45 ABOUT HOW LONG
WAS YOUR AVERAGE < 25 days 36
MENSTRUAL CYCLE 25-34 days 45
(TIME FOR FIRST DAY OF | 35-60 days 8
20 | THE NEST PERIOD) Totally variable 11 Fig No. 20
Previously pregnant 15
21 PREGNANCY Previously attempted 2 Fig No. 21
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Fig No.1

Previously attempted without success 1
for > or = 1 year
None 80
NIPPLE DISCHARGE
EXCLUSIVE OF
PREGNANCY OR Yes 12
22 | BREASTFEEDING No 88 Fig No. 22
Upper Lip 18
Chin 7
DURING YOUR Breasts 6
MENSTRUATING YEARS Chest between the breast 6
(NOT INCLUDING Back 9
PREGNANCY) DID YOU Belly 6
HAVE A TENDENCY TO Upper arms 2
GROW DARK COARSE Upper thigh 15
23 | HAIR ON. None 66 Fig No. 23
At one or more sites 49
At 2 or more sites 7
At 3 or more sites 8
Troubled by Hair Growth 16
Treatment for Hair Growth 6
Increased Hair Growth with Weight
24 | COARSE HAIR GROWTH Gain 14 Fig No. 24
Diabetes 44
Acne 26
Eating Disorder 10
Hypothyroidism 6
Hypertension 33
Liver Disease 3
Blood Clotting Disorder 2
PCOG 1
Cancer 11
Obesity 13
Kidney Disorder 4
Anemia 5
25 | FAMILY HISTORY Urinary Tract Infection 15 Fig No. 25
W 14-24 years
W 25-34 years 16% H Yes
W 35-45 years m No
H Maybe

Fig No.2
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13%  11%

HYes
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H No
H No
= Maybe
Fig No.3 Fig No.4
HYes
H No
Fig No.5
mYes M Yes
H No H No
Fig No.6 Fig No.7
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mYes
H No
YES NO
m Use of Oral Contraceptives
Fig No.8 Fig No.9
6 |
m No ™ Yes2
Fig No.10
B Yes B Yes
H No H No
Fig No.11 Fig No.12
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100 M Variable or long
menstrual cycle
80
60 B <9 Menses
annually
40
M Irregular
20 menses with
weight gain
0

B 1-2 months M 2-3 months M 3-4 months B None

Fig No.18 Fig No.19

m<25days m25-34days w35-60days m Totallyvariable

Fig No.20
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m No
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3. DISCUSSION AND COLCLUSION:

A survey was conducted on the topic of (PCOS) polycystic ovarian syndrome between the age group of 14-45
and total 200 responses are collected. The response received from the different age group of 14-24 is 53%, age group
25-34 is 26% and the age group of 35-45 is 21% . For the history of diabetes mellitus 96% no diabetes and 4 % have
diabetes. 67% have respond they don’t suffer polycystic ovarian syndrome (PCOS) ever. But 16% has given response
positive for this and 17% of respondent ambivalent about it. For the history of Blood pressure (hypertension) 11%
respondent have blood pressure where as 76% of respondent does not have blood pressure and 13% of respondent are
ambivalent about it. History of anxiety or stress disorder 29% of respondent suffer from it where as 71% of respondent
does not suffer, 87% of respondent does not suffer from Anemia where as 13% of respondent have suffered. Only 9%
have hyperthyroidism where as 91% have no deficiency of thyroid. Out of 200 responses only 14% of respondent use
oral contraceptives. 6% of respondent have other medical disorder and 6% of respondent have infertility issue. 44% of
respondent have acne problem in which only 21% are medically treated their acne. 8% have cholesterol (Dyslipidemia).
20% of respondent have eating disorder (Anorexia). 31% of respondent have (over weight) obese. 10% of respondent
have noticed milky discharge from their nipples where as 8% of respondent have ambivalent from it.

According to this study 16% of women suffered from polycystic ovarian syndrome (Fig.2). In other Indian
studies it was 15% among university student. In this study 53% females of age group 14-24 years. Many of them are
students. Our observation is similar to the observation made by Beena Joshi et al (2014). 17% of the women were not
aware about the PCOs since they responded they may be or may not be suffering from PCOS. 53% of females show
oligomenorrhea (irregular menstrual flow) supports the observation made by us (Fig.2 and Fig.19). However during
adolescence transitory appearance of symptoms and signs of PCOS may not be sufficient enough to labelled them as
having PCOS. To confirm diagnosis three signs: cyst in the ovaries, high level of male hormone and irregular or skipped
periods are necessary to confirm.
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Since our study is not supported by finding out the hormonal level and sonography. It is to early to say that 16%
among age group 14-45 are suffering from PCOS. It may be associated with obesity since 31% of them are obese
(Fig.15). 44% of them have problem of acne (Fig.17). 45% of female have 25-34 days gap between the menstrual cycle
(Fig.20). Similar observation was made by Franks, White PM (1993).

According to our survey it may be concluded that 16% women suffered from PCOS and 67% are not suffered
from it while 17% are ambivalent. In diverse socio-cultural and economical background this study emphasize the need
of education among youth regarding PCOS to minimize further complication which are resulted due to PCOS. This sort
of survey is need of time since worldwide, obesity associated PCOS become common problem. Life style modification
and psychological help is needed by the patient to manage with this kind of endocrine disorder.
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Abstract: Nutrients deficiency in women of reproductive age in town of Bhiwandi has resulted in ill-effects
on health. The main reason behind the survey was to know the nutritional status & dietary intake pattern
among the women, as a woman plays an important role in family planning & her health is priority in every
house. The Survey was carried out through google form questionnaire to record their age, weight, profession,
education, nutritional knowledge, meals per day, consumption of fast food, dietary intake, health issues, daily
water intake, consumption of alcohol or tobacco, functioning of menstrual cycle, pre menstrual tension,
exercise & meditation, nutrients deficiency, complications during pregnancy, age of menopause, health
problem related to menopause. Random sampling of 250 women was done. Findings show that 50% were
student still their knowledge about nutrition was moderate, 33% were housewife, 17% were working women.
24% were having poor nutritional knowledge. Among the dietary intake pattern 42% women consumed fast
food on weekly basis & 12% women consumed on daily basis. About 61% women do not include milk in their
daily meals & only 9% women drink fruit juice on daily basis. 21% women take Vitamins as a dietary
supplements & 10% women take protein as a dietary supplement. The women who were having 4 meals per
day were obese it shows they were not considering doing exercise and meditation. 35.3 % women were having
vitamins as nutrients deficiency. Women who were underweight faced complications during pregnancy.
27.3% women faced problems associated with menopause such as weight gain. The conclusion came out that
the dietary intake pattern is not according to healthy food habits. Women'’s nutritional status show that there
must be changes in their diet to avoid any ill-effects on health.

Key Words: Dietary knowledge, women’s, nutritional status, reproductive age, Bhiwandi.

1. INTRODUCTION:

Nutritional status of women is directly related with her well being especially during pregnancy & lactation. In
India women’s has been given less priority when it comes to there healthcare & due to this their nutritional status has
been low for many decades reproductive age group of women improper nutrition affects her overall growth & her future
children’s life. In modern world where education is given such an importance still women’s in India are not aware of
nutrition & proper dietary intake. Tradition & customs related to daily food intake do not include proper nutrition. In
the time of fast food & growth of fast food consumptions, women’s who are economically stable prefer feat food & they
face obesity as a major health problem. Whereas women’s who are financially weak face problem such as malnutrition
& underweight. Indian women health card has been poor since ancient times due to tradition and customs that result in
poor nutritional status of women in reproductive age. Nutrients deficiency leads to various health disorders in long run
such as obesity, anemia, osteoporosis, underweight, impaired menstrual cycle and emotional health issues. There are
many causes that affect the nutritional status of women, some of the factors include poverty, illiteracy, gender
discrimination, marriage in small age, early child bearing, quality of education &traditional stigmas related to women
in reproductive age. According to a report of UNICEF India on nutrition, a quarter of women of reproductive age in
India are under nourished with a body mass index (BMI) of less than 18.5kg/m. Anemia is highest among lactating &
pregnant women, this shows women of reproductive age are vulnerable to poor nutrition. During pregnancy unawareness
on healthcare results in negative outcomes for both the mother & the child. Various Studies have proven that a healthy
woman are more likely to give birth to a baby with high cognitive intelligence. Women who include vegetables & animal
food in their diet have good nutritional status but women who are vegetarian lack protein as a major nutrient in their
diet. To overcome this issue a proper diet plan & including all essential nutrients will avoid any kind of nutritional
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deficiency. Tracking calorie count on daily basis will help to keep track of nutritional status of a particular women. A
well- nourished women will be better equipped to the growth & development of her own well-being, her family & the
environment in which she lives. The main reason behind this study was to know the dietary intake pattern & nutritional
status of reproductive age of women in Bhiwandi. As nutrition plays an important factor in determination of women

health & associated health problems.
2. MATERIALS AND METHODS:

The study area for assessment was town of Bhiwandi. About 250 women were assessed through Google form

questionnaire & the data was collected in pie diagram & chart.

2.1 OBSERVATION TABLE:
SR Question asked in Responses in
NO. Questionnaire Options Percentage (%) Fig no.
a. 14-24 years 54%
b. 25-34 years 24%
1 Age c. 35-45 years 22% Fig No. 1
35-50 Kg 229,
50-65 Kg 459
65-80 Kg 19%
2 Weight 85-95 Kg 14% Fig No. 2
50%
Student 17%
Working Women
3 Profession House Wife 33% Fig No. 3
Literate 86%
4 Education Illiterate 14% Fig No. 4
Knowledge about Yes 80%
5 nutrition No 20% Fig No. 5
Poor 249,
How do you rate your Moderate 44%
6 | nutritional knowledge? Excellent 32% Fig No. 6
Vegetarian 38%
Non-Vegetarian 249
7 Diet Flexitarian 38% Fig No. 7
2 52%
3 41%
8 Meals per day 4 7% Fig No. 8
Daily 12%
Weekly 42%
Monthly 18%
9 Consumption of fast food | Rarely 28% Fig No. 9
Dally 27%
Sometimes 61%
Rarely 5%
10 | Do you drink milk? Never 7% Fig No.10
Dally 26%
Sometimes 60%
Do you include salad in Rarely 7%
11 | your meal? Never 7% Fig No.11
Dally 99
Sometimes 69%
Rarely 17%
12 | Do you drink fruit juice? Never 5% Fig No.12
Yes 13%
No 73%
13 | Have you been obese? Still Obese 14% Fig No.13
Do you consume alcohol 00%
14 | or tobacco? Daily 3% Fig No.14
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Sometimes 7%
Rarely 90%
Never
Less than 1 litre 8.2%
1-2 litre 3.2%
2-3 litre 55.9%
15 | Daily water intake 4-5 litre 1.2% Fig No.15
Yes 15%
16 | Following any diet plan No 85% Fig No.16
Vitamins 21%
Minerals 20
Intake of dietary Proteins 10%
17 | supplements None 67% Fig No.17
Normal 93%
18 | Menstrual cycle Abnormal 7% Fig No.18
Always 1.9%
Do you Face pre- Sometimes 37.3%
19 | menstrual tension? Never 60.8% Fig No.19
Anger
Anxiety 10%
Stress 3%
. 16%
Loneliness 2%
Depression 1%
Sadness 3%
Hypertension 4%
20 | Do you face None 61% Fig No.20
Daily 14.7%
Sometimes 46.1%
Do you exercise or Rarely 11.8%
21 | meditate? Never 27.5% Fig No.21
Vitamins 35.3%
Minerals 6.9%
Proteins 14.7%
22 | Nutrients deficiency None 43.1% Fig No.22
22.5%
Overweight & Obesity 139
. 0
Underweight
High Blood pressure 3.6%
High Cholestrol 1%
Osteoporosis 6%
23 | Health issues None 53.9% Fig No.23
Do you faced any
complications during
pregnancy or at time of Yes 59%
24 | giving birth? No 41% Fig No.24
14-24 16%
25-34 249
25 | Age of Menopause 35-44 60% Fig No.25
Do you see any weight Yes 27.3%
26 | gain after Menopause? No 72.7% Fig No.26
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OBSERVATION CHART:

Age

Weight

m 35-50 Kg
W 14-24 years
50-65 Kg
W 25-34 years
65-80 Kg
W 35-45 years
W 80-95 Kg
Fig no. 1 Fig no.2
Profession Education
B Student
M Literate
B Working women
M |lliterate
M Housewife

Fig no.3

Fig No. 4

Knowledge about
Nutrition

M Yes

mNO

Fig no. 5
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How do you rate your
nutritional knowledge?

M Poor
B Moderate

M Excellent

Fig No. 6
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Meals per Day Diet

m2 B Vegetarian
m3 B Non-Vegetarian
m4 ™ Flexitarian
Fig no. 7 Fig No. 8
Consumption of fast Do you drink milk?
food
5% 7%
H Daily
H Daily .
M Sometimes
H Weekly
m Rarely
= Monthly
B Never
M Rarely
Fig no. 9 Fig No. 10
Do you include salad in Do you drink fruit juice?
your meal?
5% 9%
7% 7% M Daily
M Daily .
B Sometimes
B sometimes
M Rarely
W rarely
B Never
W Never
Fig no. 11 Fig No. 12
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Have you been obese Do you consume
Alcohol or Tobacco?

0% 3% 7%

HYes m Daily
H No B Sometimes
m Still Obese I Rarely
M Never
Fig no. 13 Fig No. 14
Daily Water Intake following any diet plan

M Less than 1 litre

m1-2 Liters H Yes
W 2-3 Liters H No
W 4-5 Liters
Fig no. 15 Fig No. 16
Intake of dietary Menstrual Cycle
supplements %

M Vitamins
2% B Normal

M Minerals

B Abnormal

10% M Proteins

B None

Fig no. 17 Fig No. 18
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Do you Face
10% 3% W Anger
B Anxiety
W Stress
2%
M Loneliness

1%
4% 39 M Depression

m Sadness

W Hypertension

Fig no. 19

Fig No. 20

Do you Exercise or
meditate?

H Daily
B Sometimes

m Rarely

B Never

Nutrients deficiency

M Vitamins

B Minerals

W protein

H None
6.9

Fig no. 21

Fig No. 22

Health issues

B Overweight &
Obesity

B Underweight

Do you faced any
complications during
pregnancy or at time of...

41%
® High Blood HYes
. 1 3.6 pressure = No
M High Cholestrol
Fig no. 23 Fig No. 24

Age of Menopause

m14-24
W 25-34
m35-44

Do you see any weight
gain after menopause?

M Yes

H No

Fig no. 25
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3. RESULT AND DISCUSSION:

About 250 women were assessed about their dietary intake pattern and nutritional status. From the given responses 50%
were student, 17% were working women and 33% were housewife. About 80% women were aware of nutrition but about 44% rated
their nutritional knowledge moderate & 24% rated their knowledge poor. It shows women are aware of nutrition, still they are not
fully educated about its role in their growth & development. 38% women responded they are flexitarian & prefer vegetables &
animal food in their diet. 41% were having 3 meals per day and most of them were obese. Consumption of fast food was preferred
by about 42% women on weekly basis. A milk an important dietary food was not consumed on daily basis as about 61% women
response was they prefer drinking occasionally rather on daily basis. Salad provides our body with vitamins & minerals but as the
milk, salad too was considered in the dietary intake on daily basis only 26% women had salad on daily basis. 60% were not having
salad on daily basis as they prefer occasionally, only 26% women were consuming salad on daily basis. The obesity was seen around
27% of women. Around 90% women to response on alcohol & tobacco consumption was negative. The daily water intake in average
women was between 2-3 litres. Diet plan was not followed by 85% of women & it directly reveal women are not aware about its
healthy effects on body. When it comes to taking dietary supplements about 21% women were taking help of vitamins as a dietary
supplements. The menstrual cycle of about 7% was abnormal, pre menstrual tension was found in 37.3% women. In the survey,
women also faced emotional health problem such as anger was faced by 10% women, 16% faced stress, 3% faced sadness, 1% were
in depression. Exercise & meditation was done occasionally by 46.1% but only 14.7% prefer it doing on daily basis. Exercise &
meditation reveals a healthy Lifestyle but women were more involved in their family & work they don’t get enough time but there
are women who are used to such life where they don’t prefer doing so. Nutrients deficiency of vitamins was about 35.3% was seen
& 14.7% were proteins deficient, 6.9% were minerals deficient. Health issues such as overweight & obesity, underweight, high
blood pressure, high cholesterol, osteoporosis & digestive problems was found in surveyed women’s. 59% married women faced
complication during their labor. 16 % women had menopause at the age of between the age of 14 to 24 & 24% had between the age
of 25 to 34. 27.3% women responses they faced weight gain after menopause. From this survey it is clear that women who are
educated & know about nutrition still they are not fully aware about diet& diet plan to follow to improve their health & nutritional
status. Women who are uneducated follow traditional method as they are not aware of nutrition. Tradition & customs related to
daily food in Indian house ultimately affect the overall health of the women & their future’s kid’s. Many women are obese still they
do not prefer exercise & meditation to improve their lifestyle. The dietary intake of the women’s consume on daily basis is sufficient
to fulfill their nutrition deficiency. Awareness of nutrition & it’s health benefits to the women’s can help to improve their dietary
intake pattern & nutritional status. Including milk, vegetables, proteins rich food in diet & track on calorie intake will improve the
overall health of women in reproductive age.
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(Abstract: Lucilia sericata (Diptera: Calliphoridae) species were collected on the decaying meat in the\
Aurangabad region. The development is holometabolous and the life cycle includes egg, three instars, pre-
pupa, pupa and adult stages. Changes in the life cycle of Lucilia sericata species was studied after exposure to
alprazolam. The alprazolam treated food cause the effect on growth of the larvae. As the concentration of
alprazolam increases in the food the larval development slows down and the pupal development was also
delayed. The flies emerged first from control then from 0.4 ppm, while in higher concentrations of alprazolam,
the pupation was delayed.

\Key words: Calliphoridae, Lucilia sericata, alprazolam, life cycle. )

1. INTRODUCTION:

Forensic science is the application of a broad spectrum of sciences to answer questions in relation to a crime
or a civil action. The main areas used in forensic science are biology, chemistry and medicine, although it also includes
the use of computer science, physics, geology and psychology. Forensic scientists study objects, substances, chemicals,
tissue traces and impressions left at the crime scene. It fulfills the growing demand for expertise in investigatory,
enforcement and monitoring work, including incident scene investigation, physical evidence collection and laboratory
analysis of evidence and defense of testimony (Lincoln, 2010).

Forensic entomology is mainly associated with death investigations however it may also be used to detect
poisons and drugs, determine the location of an incident and the presence and time of the infliction of wounds. Forensic
entomology is the broad field where arthropod science and the judicial system interact. It has been subdivided into three
principal areas focused on those issues are most often litigated (Lord and Stevenson, 1986).

Blowflies are usually the first organisms to arrive at a corpse, sometimes within minutes of death and they are
also the species of greatest forensic importance (Goff, 2000; Byrd and Castner, 2001; Arnaldos et. al., 2005). A blow
fly belongs to the family Calliphoridae and are commonly called greenbottles or bluebottles. Lucilia sericata is the most
well-known green bottle fly species found in most areas of the world and Lucilia sericata begin their life cycle by laying
a mass of eggs in a wounded area, corpse or in necrotic or decaying tissue.

Sedatives at higher doses may result in slurred speech, staggering gaint, poor judgment and slow, uncertain
reflexes. All sedatives when taken regularly over a period of time can cause physiological and psychological
dependence, even at therapeutic doses (Yi et al., 2007; Ebert et al., 2006 and Sarrecchia et al., 1998). Dependent users
may shows symptoms ranging from restlessness and insomnia to convulsions and death. When users become
psychologically dependent, they feel as if they need the drug to function.

Alprazolam has a relatively high potential for recreational use and is the most commonly misused
benzodiazepine. It is primarily used to treat moderate to severe anxiety disorders, panic attacks, moderate depression.
Overdoses of alprazolam can be mild to severe depending on how much of the drug is taken. Alprazolam is significantly
more toxic in overdose having higher rates of fatalities compared to other benzodiazepines. Combined overdose with
tricyclic antidepressants, opiates or alcohol or overdoses of alprazolam in the elderly significantly increases the
possibility for severe toxicity and fatality.

Forensic entomology is a recognized method of estimation postmortem interval, but comparatively little
research has carried out in the use of larvae in forensic entomology in India. Forensic entomology-toxicology includes
the study of effects of toxins and drugs on development rate of carrion-feeding insects. Analysis of living material, such
as larvae offers a number of technical advantages for detection of drug in putrefied human remains. The presence of the
sedative drugs in the dead tissue can also affect on the longevity of the life cycle stages of the insects of forensic
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importance and hence it is essential to study the effect of the sedative drug alprazolam on the periods of the
developmental stages of blow flies.

2. MATERIALS AND METHODS:

The Lucilia sericata (Calliphoridae) flies were used as the biomaterials. The flies do not need the flesh of
specific animal and hence those which occurs on the dead human body, also occurs on the flesh of any animal and hence
for the study goat or other available flesh in the market was used. After one day of putrification, the liver and other meat
was placed in open air for collection of flies. After sometime the flies gathered on the rotten liver. The flies of
calliphoridae family were collected by means of insect collecting net after identification they were released in insect
rearing cages.

TREATMENT OF ALPRAZOLAM:

The flesh was finely chopped in the mixer and was mixed with the alprazolam so as to make the concentration
as 0.4 ppm, 0.8 ppm, 1.2 ppm and 1.6 ppm. The concentrations were decided as per the doses given to the human with
respect to the effective doses. The first instar maggots were released on the 50 gms each of the diazepam mixed flesh in
separate culture chambers, one with only flesh was maintained as control. Fresh chopped meat was provided twice a
day as food. Honey soaked in cotton was also provided as the source of sugar and glucose. Wet cloth piece was
maintained on one side of the cage to maintain the humidity. The feed was changed on each day and the mortality was
recorded.

The developing stages were collected on each day, were narcotized in menthol water and were stored in vials
containing AGA solution (alcohol, glycerol and acetic acid). Narcotization inactivates the maggots at relaxed condition
and thus after preservation there is no contraction of the maggots. The vial was labeled as the stage collected, date and
time. The stages were photographed and weighed on the electronic balance. Measurements of these stages were made
by means of the microscope whose least count is 0.001. At the same time the temperature and humidity were recorded.
Measurements of five maggots were done at each time and their average with the standard deviation. Difference among
the mean values of control and treated were analyzed by Student’s t-test. Difference were considered statistically
significant when, p < 0.05. The data obtained is tabulated in the tables for different groups.

3. RESULTS AND DISCUSSION:

The flies belonging to the family calliphoridae of the order diptera found on the decaying flesh in Aurangabad
region were Lucilia sericata. For the treatment of alprazolam eggs of Lucilia sericata were collected on first day. Then
thirty eggs were placed separately on 0.0 ppm (Control), 0.4 ppm, 0.8 ppm, 1.2 ppm, 1.6 ppm alprazolam containing
chopped flesh. The observations were made each day with respect to the dose of concentrations and are given in the
table 1.

The results showed that alprazolam treated food cause the effect on growth of the larvae. As the quantity of
alprazolam increases in the food the larval development slows down and the pupal development was also delayed. The
flies emerged first from control then from 0.4 ppm, while in higher concentrations, the pupation was delayed as per the
dose of alprazolam as given in table 1. The temperature variations and the humidity variations in the room conditions at
the time of experiment are also mentioned in the table.

TABLE 1. Effect of alprazolam on the Morphometric parameters of life cycle stages of Lucilia sericata.

PMI | Stages | Conc of Length Width Weight Temperature °C Humidity %
Days Alprazol (mm) (mm) (mg) Max |Min. | Reco Ma | Min. [Record
am rded X ed

I* Instar Control 3.540.018 0.8+0.0.01 04+0.18
I*Instar 0.4 ppm | 3.5M+0.019 | 0.8 +0.01 | 04™ +0.19
I*Instar 0.8 ppm | 3.4M£0.017 | 0.7M £0.009 | 03™ +0.14
Ptlnstar | 1.2ppm | 3.3 £0.017 | 0.6™ £0.008 | 02*20.10 38

1 I* Instar 1.6 ppm | 3.2*40.016 | 0.5%+0.009 | 02*+0.11 382 |30 | 343 15 27
11" Instar | Control | 7.1£0.034 1.5+0.04 14+0.76
11" Instar | 0.4 ppm | 7.1 £0.031 | 1.4M +0.04 | 14M£0.78
11" Instar | 0.8 ppm | 7.0 £0.034 | 1.4 +0.03 | 13¥ +0.74
1" Instar | 1.2 ppm | 6.985£0.032 | 1.3¥+0.03 | 12*20.71 29 40

2 11" Instar | 1.6 ppm | 6.7%+0.030 1.2*#+0.021 11*+0.70 36.4 33.3 16 29
I Instar | Control 9.1+0.63 2.3+40.035 29+1.15
M Instar | 0.4 ppm | 9.0 £0.61 | 2.3¥0.034 | 29N +1.18
I Instar | 0.8 ppm | 8.9 +0.58 | 2.2 +0.028 | 28 £1.13
I Instar | 1.2 ppm | 8.7*%+0.55 2,18 10.027 | 27*#£1.11 31

3 1™ Instar | 1.6 ppm | 8.6%+0.54 2.0*+0.025 26*+1.08 352 | 28 31.8 42 17
Pre-pupa | Control 8.8+0.61 2.5+40.038 40+1.75

4 Pre-pupa | 0.4ppm | 8.7 +0.62 | 24N +0.034 | 39 +1.69 | 35.4 | 29 31.2 17 32
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I Instar | 0.8 ppm | 9.0N5 £0.67 | 2.4N520.033 | 37*£1.62 43
I Instar | 1.2 ppm | 8.8N5+0.65 | 2.3N50.031 | 35%£1.54
I Instar | 1.6 ppm | 8.7N5+0.63 | 2.2*+0.030 | 34*+1.51
Pre-pupa | Control 8.7£0.59 2.5+0.038 41+1.83
Pre-pupa | 0.4 ppm | 8.6™ +0.51 | 2.5N50.037 | 40™ £1.65
Pre-pupa | 0.8 ppm | 8.6™+0.52 | 2.4N5+0.035 | 39*£1.58
Pre-pupa | 1.2ppm | 85N 0.53 | 2.3N510.034 | 38*+1.47
5 | Prepupa | 1.6 ppm | 8472050 | 2.2%+0.032 | 37%+137 |373 |29 |326 |39 |16 |28
Pupa Control 8.4+0.55 2.840.041 40+1.57
Pupa 0.4 ppm | 835+048 | 2.7 +0.040 | 39" +1.42
Pre-pupa | 0.8 ppm | 8.5N+0.58 | 2.6N520.39 | 39N +1.41
Pre-pupa | 1.2ppm | 84N 0.53 | 2.5*+0.037 | 39N +1.47
6 Pre-pupa | 1.6 ppm | 83N 049 | 2.4*+0.033 | 38*+1.38 | 354 |28 | 316 41 17 30
Pupa Control 8.0£0.51 3.0+£0.04 39+1.87
Pupa 0.4ppm | 7.8N520.45 | 3.0N£0.038 | 38NS +1.85
Pupa 0.8 ppm | 8.0NS+0.53 | 2.9N5+0.034 | 38N5 +1.83
Pupa 1.2ppm | 7.8 +0.50 | 2.8N5+0.035 | 37*£1.68 26
7 Pupa 1.6 ppm | 7.7%+0.49 2.6%+0.038 37*%+1.61 38.2 | 29.3 | 34.7 40 15
Adult Control 8.1+0.55 4.0+£0.048 46+1.93
Adult 0.4ppm | 8.0N+0.53 | 40N 20.051 | 45N5 £1.89
Pupa 0.8 ppm | 7.9N8 +0.51 3.0N5+0.044 | 37%+1.64
Pupa 1.2 ppm | 7.7%£0.45 3.0N5+0.041 | 36%+1.53 28.5
8 Pupa 1.6 ppm | 7.7%+£0.47 2.9*%+0.038 36*+1.54 36.6 32.9 38 14 27
Adult 0.8 ppm | 7.9+0.48 4.0+£0.048 44+1.93
Pupa 12ppm | 7.8 041 | 3.0™ +0.041 | 36*+1.61
9 Pupa 1.6 ppm | 7.6* £0.43 2.8%+0.037 34%+1.23 33.7 | 28.1 | 31.8 43 19 32
Adult 1.2 ppm | 7.9+0.44 4.0+£0.042 43+1.91
10 | No Adult | 1.6 ppm | Dead pupa - - 33.5 | 27.5 | 31.3 44 19 33

Where, *p<0.05 (Significant t test), NS- Not significant

Identifying species found in association with a corpse is one of the first steps a forensic entomologist performs
to estimate the post-mortem interval (PMI) (Watanabe et al., 2002). Blowflies feed on decaying organic matter and may
show how much time has passed between a death and the time of discovery of the corpse (Merrit et al., 2000). The
blowfly eggs of many genera are of forensic importance and have been studied in many parts of the world (Kitching,
1976; Greenberg and Szyska, 1984; Erzinclioglu, 1989; Liu and Greenberg, 1989; Greenberg and Singh, 1995;
Greenberg and Kunich, 2002).

The most valuable use for entomological data is the estimation of the postmortem interval (PMI), or the time
elapsed since death (Hall, 2001). Developmental data for primary blow flies provide the most accurate means of
estimating the PMI using arthropod information (Greenberg, 1991). It is presumed that the first individuals that arrives
at corpse and lay eggs a within hours after death (Catts and Goff, 1992).

Important area of entomotoxicology is the investigation of the effects of drugs and toxins on arthropod
development (Goff and Lord, 1994). The use of drugs prior to death can result in an inaccurate estimation of PMI based
on insect development (Goff et. al., 1991). For example, Bourel et. al., (1999) found that morphine can cause an
underestimation of the PMI in Lucilia sericata by 24 hours. Tabor 2004 observed effects of ethanol on development
rates of 3" instar P. regina maggots feeding on meat from treated pigs were significantly different from development
rates of maggots feeding on meat from untreated pigs.

Studies show that use of various drugs and toxins can affect maggot development rates, resulting in inaccurate
estimations of postmortem intervals (PMI) based on insect development (Goff et al., 1992, Bourel et al., 1999). Goff et
al., (1989) studied the effects of cocaine on development of the sarcophagid fly, Boettcherisca peregrine.

Several times the victims suicide or murdered by giving the sedative drugs and under such conditions the body
tissue has large amount of the sedative drug. This drug can affect the duration of the life cycle stages and hence in such
condition it is important to find the correct Post Mortem Interval (PMI). The standard data related to effect of some
sedative drugs on the duration of the life cycle stages and the impact on their morphometric measurement is essential.
The commonly used sedative drug, alprazolam were used in the present study and their effect on different stages of life
cycle of the Lucilia sericata and their morphometric parameter helps in crime investigations.
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ﬁctract: Hamiltonia suaveolens, Sphaeranthus indicus and Ziziphus jujuba Mill are one of the nm
important traditional medicinal plants. The primary indigenous use of these plants appears to be of the leaves,
flowers and root as a topical treatment for wound healing. The Methanol extract of leaves, flower and root of
these plants were used to evaluate the wound-healing activity in rats, using excision wound model. Animals
were randomly divided into six groups of six for each model. Test group animals in each model were treated
with the Methanol extract of H. suaveolens, S. indicus and Z. jujuba topically in the form of ointment and the
control group animals were maintained with no application. Healing was assessed by the rate of wound
contraction, time until complete epithelialization. On 16" day, the extract-treated animals exhibited 100%
reduction in the wound area when compared with controls which exhibited 63%. Conclusively, increase in
percentage of fibrin followed by granulation and decrease in percentage of necrosis results into the admirable
process of healing. Thus, in the present study H. suavolens and S. indicus have high percentage of necrosis
as compared with Z. jujuba. Thus, this plant demonstrated outstanding activity as compared to placebo and
standard group of animals.

Keywords: Excision wound model, Image analysis, Hamiltonia suaveolens, Sphaeranthus indicus 49

Ziziphus jujube.

1. INTRODUCTION:

The Indian traditional system of medicine is based on pragmatic facts of the observations and the experience
over millennia. More than 1200 diseases are mentioned in different classical texts. Traditional medicine, being a
significant element in the cultural patrimony, still remains the main choice for a large majority of people for treating
various diseases and ailments. Management in various forms of diseases like Diabetes, Cardiovascular disorders,
hepatoprotective, antibacterial, antifungal and the wound healing etc. are made with more than 1000 medicinal plants
(89.93%); 58 minerals, metals, or ores (5.24%) and 54 animal and marine products (4.86%) (Sharma, 2003). Modern
medicine has been certain essential polypeptides of the low concentration present in animal serum, called Growth
Factors (Robert et al., 2007), controls the cell proliferation. However, a recent study reveals that some of these growth
factors may have serious and untoward effects such as carcinogenesis (Ellis, 1998). Classical management of wounds
follows various therapeutic steps, starting with an aseptic dressing and ending with the rehabilitation of the normal
structure and function (Biswas and Mukharjee, 2003). These therapeutic measures are aimed not only to accelerate the
healing process but also to maintain the quality and aesthetics of the healing. As described in literature, 70% of the
wound healing drugs are of plant origin, 20% of mineral origin, and the remaining 10% are of animal products (Biswas
and Mukharjee, 2003). These drugs are stated to be effective in different circumstances such as wounds, ulcers, sinuses,
abscess, syphilitic ulcers, and maggots in wounds, septic wounds, and inflammatory changes of wounds, cellulitis,
purulative ulcer, diabetic carbuncle, and fistula-in-ano. Scientific investigations have been carried out to access the
wound healing properties of some plants (Jaiswal et al., 2004; Biswas and Mukharjee, 2003 and Muthu et al., 2003).
Here an attempt has been made to evaluate three medicinal plants for their wound healing activity.

2. MATERIALS AND METHODS:

The plant materials were collected from North Maharashtra Region except H. suavolens was collected from
Chikhaldara forest, District Amaravati, Maharashtra state, India. The plant materials were shade dried. After complete
drying the plant material was crushed and grinded to form coarse powder. One kg of dried powdered plant material was
exhaustively extracted in soxhlet apparatus with successive solvents. Methanol extract was selected for further detailed
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study, on the basis of results obtained from screening of nine selected plants in the laboratory. The solvent extract so
obtained was then filtered to remove any suspended impurities. Each extract was separately concentrated under reduced
pressure and controlled temperature (55°C to 60°C). All the extracts of plants were preserved in a desiccator. Thus
MeOHXx of each plants obtained were screened for their wound healing activity in simple ointment form in rat model.
PROCESSING

Formulation was prepared by IP method. Ointment was prepared by taking 0.3% preservatives (methyl paraben,
propyl paraben), 30% humectants (petroleum jelly) and 19.5% emulsifying wax in 500 ml of distilled water and 1.5%
emulsifying agent (cetyl alcohol) and 15% glycerin in 45% liquid paraffin. Both oily and aqueous phases were mixed
at 70°C and then 10% methanolic extract of each plant was added separately. Resultant mixture was homogenized by
hand homogenizer at 3000 rpm into a creamy form and stored in tight plastic container.

ANIMAL USED

The adult Wistar strain rat (Ratus norvegicus) of either sex, weighing between 180-200gm procured from Yash
pharm, Pune were used for the study. Animal handling and experimental protocol was approved from the IAEC and the
number is JAEC/11/CPCSEA/MJ/12-13.

EXCISION WOUND MODEL:

Screening for the wound healing activity was performed by excision wound model as described by Chopda
(2015).

THE WOUND HEALING EVALUATION:

The animals were divided into nine groups of six animals in each. Group-1: untreated, as the control; Group-2:
ointment base, as the placebo; Group-3: 1%w/w Framycetine sulphate, as the standard ; Group- 4 and 5: 2.5% and 5%
MeOHXx of H. suavolens; Group-6 and 7: 2.5% and 5% MeOHx of S. indicus; Group-8 and 9: 2.5% and 5% MeOHx of
Z. jujuba

All the test samples in the form of ointment were applied topically. The percentage of wound contraction was

calculated as a percentage of the corresponding 0 days (first day) wound area in mm?.

. Healed
Per cent of wound contraction = ———— 22 ¥ 100

Total wound area
WOUND ANALYSIS BY IMAGE PROCESSING:

Wound tissue analysis is required for the assessment of the healing of skin wounds. In the present study
percentage of changes in the granulation tissue, fibrin and necrosis in the wound, during healing was evaluated by using
WITA software. The image was then processed using WITA software. Image then processed by thresholding, is one of
the algorithms and helps to select the area of interest from the background and selected the pixel property. This analysis
is very simple. Just click analysis, wound analyzed and results displayed over screen in the form of percentages of
granulation, fibrin and necrosis (Fig. 3 — A and B) respectively. Images formed from control group were compared with
images from experimental group of animals.

3. STATISTICAL ANALYSIS

An additional advantage of the computer system is the easy statistical processing of primary data. The data are
expressed as mean + SD using analysis of variance (one way ANOV A) followed by Bonferroni's Multiple Comparison
Test by using software. Significance is calculated by comparison between test groups versus control group. The value
of p<0.05 were considered significant.

4. RESULTS AND DISCUSSION:

Results obtained for the wound healing are shown in fig. 1, wound contraction progressed faster when MeOHx
was applied on the wound compared to untreated wounds. In the first two days after wounding, fluid was oozing from
the untreated wound (control) and to some extent from standard drug framycetin sulphate ointment treated wounds also.
However, in the case of H. suavolens leaves extract and Z. jujuba root extract treated wounds; the drug adhered on the
wound and prevented the discharge from the wound within a few hours after the application.

TABLE 1 Percentage of yields of successive MeOHx of three promising plants

Sr. no. Name of plants Parts used Yield (%)
1. 01 Hamiltonia suavolens Roxb Leaves 1.80
2. 02 Sphaeranthus indicus Linn Flower 4.50
3. 03 Ziziphus jujuba Mill Root 5.49

In the H. suavolens treated group of rats, wounds were completely healed in less than 21 days where as in the
control group of animals required more than 23 days (Fig.2). The surface area of the 2.5 and 5% S. indicus treated wound
was reduced by 94 and 98% on the day 16" as compared to control (89%) was found to be significant (P<0.05). Fig. 2
reveals that the percentage wound contraction was nearly 100% for MeOHx of Z. jujuba in 16 days while for the control
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group of animals it was 23 days (p<0.001). The wound healing activity may be due to presence either of flavonoids
/glycoside/tannin or steroidal alkaloid agents present in the root of Z. jujuba.

S. WOUND IMAGE ANALYSIS:

Here results are reported on three plants for 8" and 12 day of post wounding. Three processes viz granulation,
fibrinogenesis and necrosis are involved in wound healing, these are considered for wound image analysis. Healing
process started from inflammation stage and ends with remodeling phase. Since inflammatory phase required 2-5 days
and proliferative phase 3 weeks. Therefore, in present study we have selected 8™ and 12" post wounding day for wound
image analysis. Analysis of H. suavolens showed granulation on 8" post wounding day and this was significantly
increased by 15.37% (p<0.001) as seen from Fig.3-A, while fibrin content was not significant, 0.44% (p>0.05).

120

E[I
E H 1th day
g
= H 8th day
s
S i 12th day
=
= H 16th day
5
% i 20th day
A

Control
Placebo
Standard

H suavolens I
H suavolens IT
S indicus I

S indicus IT
Z jujubal

Z. jujuball

Three promising plants (dose I=2.5% and II= 5%)

FIG. 1 Effect of successive MeOHXx of three promising plants on wound contraction in
percentage at different days in excision wound rat model
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S indicus 1

S indicus IT

Z. jujubal
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FIG. 2 Effect of successive MeOHx of three promising plants on period
of epithelisation in days in excision wound rat model
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The necrosis process was significant 84.17% (p<0.001) at a 5% dose when compared with control group of
animals (granulation 0.63%, fibrin 8.12% and necrosis 91.24%) illustrated in table 2-3. However, at a 10% dose the
granulation (18.65%) was significantly (p<0.05) increased. It is pertinent to note that no appreciable progress seen in
the fibrin content and necrosis process (p>0.05) and the effect was 17.36% and 67.37% respectively. On the other hand,
on 12" day of post wounding, same results were found in case of a 5% dose. At a dose of 10%, the outcomes were
significantly (p<0.001) increased in the granulation 49.83% and fibrin content 5.62%. Necrosis was noted on the 12
day and no change was observed as compared to control group of animals (Table 2-3). Findings on S. indicus on 8" day
exhibit formation of granulation 28.37% and 32.14% were significantly (p<0.001) increased (Fig.3-A) but fibrin
formation was negligible and 11.34% at 5% and 10% concentrations respectively (Fig.3-B). However, it is evident from
the table 7 that, slightly necrosis was decreased (p<0.05) 56.52% and 71.62% (p<0.001) at both doses as compared to
control group of animals. On 12" day of post wounding granulation was increased significant (p<0.001) 82.38% and
99.56% (Fig.3-A). However, less than 1% fibrin content was noted in both doses. Less percentage of necrosis i.e. 17.61%
and 0% was a good sign of healing process at both doses as compared with control group of animals (Table 2-3).

a
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FIG 3 Wound Image Analysis of (A) 8" and (B) 12" day

In Z.jujuba, granulation formation was found very poor 1.30% what is significant is to note that fibrin formation
was excellent 32.47% (p<0.001) as compared to control group of animals (Table 2-3). Necrosis was 46.22%, which was
decreased significantly as compared with H. suavolens and S. indicus at a dose 5% on 8" day of post wounding (Table
2-3). An Interesting results were found at 10% concentration, the granulation (81.32%) and the necrosis (0%) significant
(p<0.001), whereas, the fibrin content (18.50%) was not significant (p>0.05) as compared with control group of animals
on 8" day, it is evidenced from Fig.3-A, 3-B. Increased in granulation percentage 96.13% and 88.85% was found
significant (p<0.001), while fibrin formation was 3.86% and 11.14% at both doses respectively on the 12" day at both
doses respectively. It is evident from table 2-3 that at both concentrations of root extract of Z. jujuba no necrosis was
observed.

The collagen composed of amino acid (hydroxyproline) is the major component of extracellular tissue, which
gives strength and support. Breakdown of collagen liberates free hydroxyproline could be used as an index for collagen
turnover (Shukla et al., 1999). The progress of the wound healing induced by ointment containing extract of H.
suavolens, S. indicus, Z. jujuba, framycetin sulphate, placebo and control on rats are shown in table 6. Time for wound
closure as well as for falling of eschar by ointment, placebo and control are comparable and all resulted effective healing
percentage (89-99%) after 15 days of treatment. About 20 members of family Asteraceae followed by 9 members of
family Rubiaceae are reported to have wound healing activity in animals (Udupa et al., 1991; Chopra et al., 1986).
Seven members occurred in Khandesh region i.e. North Maharashtra Region of the family Rhamnaceae. Out of these 3
members are native of this place. No report on any member of Rhamnaceae family appeared in literature on wound
healing agent in experimental animals (Chopda and Mahajan, 2009). The results obtained from present study of the
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flowers of S. indicus confirms the finding of Sadaf et al., (2006), indicating that the active principles are distributed
throughout the aerial parts and secondly the activity is not animal specific.

6. CONCLUSION:

Conclusively, increase in percentage of fibrin followed by granulation and decrease in percentage of necrosis
results into the admirable process of healing. Thus, in the present study H. suavolens and S. indicus have high percentage
of necrosis as compared with Z. jujuba. Thus, this plant demonstrated outstanding activity as compared to placebo and

standard group of animals.
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TABLE 2 Percentage of healing on the basis of image based analysis by using WITA software

Day
T 8
Steps — Granulation Fibrin Necrosis
Control 0.63 £0.36 8.12 +4.04 91.24 +3.95
Placebo 22.24 +£5.49 12.77 + 1.69 64.99 + 5.87
Standard 46.64 +3.01 0.70 +1.09 52.65 +3.03
Hsl1 1537 +7.36 4 0.44+1.08° 84.17+8.28 B
Hs 1l 18.65 £8.00 € 17.36 +3.92P 67.31£11.87°
Sil 32.14+£ 6434 11.34+£3.58 P 56.52 +6.374
Sill 28.37+7.354 0.00 £ 0.00P 71.62 +7.35¢
Zjl 1.30+2.577P 32.47+£23.284 4622 £22.57 4
Zjl 81.32+£3214 18.50 +3.00 P 0.00 +0.00 A
TABLE 3 Percentage of healing on the basis of image based analysis by using WITA software
Day
Gr 12
Steps — Granulation Fibrin Necrosis
Control 9.13+1.44 48.36 +9.39 42.50 + 8.06
Placebo 93.45+1.89 2.31+£2.80 422 +1.02
Standard 73.88 +3.68 0.13£0.11 26.15 +£3.63
Hs1 18.70 £ 14.89 P 2.04+£2384 79.26 £ 15954
Hs 1l 49.83+£8.204 5.62+1.804 44.53 £7.55P
Sil 82.38 £1.224 0.00 £ 0.00 A 17.61£1.224
Sill 99.56+0.70 A 0.44+£0.704 0.00 £ 0.00 A
Zjl 96.13+4.56 4 3.86 £4.59 A 0.00 £ 0.00 A
Zjl 88.85+7.70 A 11.14+7.70 A 0.00 £ 0.00 A

Mean £ S.D., n= 6.%p<0.001, test vs control, I = 5% and II = 10% dose,
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Abstract: The cerebral neurosecretory cells in the central nervous system and retrocerebral endocrine complex
(corpora cardiaca and corpora allata) were studied in spotted water beetle. In whole mount of brain there are
two group of cells situated anterior side of the pars intercerebralis each group having 12 ‘A’ cells. ‘A’ cell of
brain is dark purple in colour with Aldehyde Fuchsin stain, which are rounded or pear shaped. Whole mount
of suboesophageal ganglia shows the presence of 2 ‘A’ type neurosecretory cells situated anteroventrally in
the suboesophageal ganglia. The neurosecretory cells in the brain are classified according to the variation in
their morphology and stainability ‘A’ type of cells stain dark purple with Paraldehyde Fuchsin. They contain
large number of granules which filled up most of the perikaryon. These cells are pear or sometime irregular in
shape. B’ type of cells is intensively stained green with Halmi’s mixture. The secretion is evenly distributed in
the cytoplasm. Usually, these cells are almost less in number and smaller in size. There are ‘A’ and ‘B’ type of
cells in males. Female insects do not show any differences in number of neurosecretory cells.

@7 words: Neurosecretion, Paraldehyde Fuchsin, Halmi’s mixture, Spotted Water Beetle. /

1. INTRODUCTION:

The neuroendocrine system refers to the neurosecretory cells in the central nervous system and retrocerebral
endocrine glands Such as corpora cardiaca and corpora allata of insects. The term neurosecretion was introduced by the
Scharrer in the early 1930’s. A great deal of work has been done on the distribution, morphology and physiology of
neurosecretory cells in different insect order’s (Vander Kloot, 1960, Novak, 1966). The distribution of neurosecretory
cells is numerically and topographically variable in different insect orders. The nerve cells synthesize, transport and
secrete chemical substances, which control the various functions of the various systems organ etc. is broadly the
defination of neurosecretion.

All neurosecretory cells secrete acidophilic products. On permanganate oxidation acidophilic products of some
of the neurosecretory cells become, basophilic. Neurosecretory cells generally resemble typical bipolar nerve cells but
are characterized by showing cytological evidence of secretion. The secretions are granular. The granules are
synthesized in the cells bodies and pass down the axon.

Several types of cells can be differentiated by their reaction, but these types are not always comparable. The
different types may represent successive stages in a cyclic secretion of a cell (Delphin, 1965). Gomori’s classic staining
methods or their modifications are used for the observation of the histological structure of neurosecretory cells (Bern
and Knowles, 1966)

Different types of neurodsecretory cells are classified by using the stain, paraldehyde fuchsin, Halmi’s mixture;
Chromealum haemotoxylin, phloxing and paraldehyde thionin, phloxin. Johansson (1958, b) distinguish 4 different
types of neurosecretory cells in Oncopellus faciatus. Fletcher (1969) described thirteen different types of neurosecretory
cells on stainability, which were further divisible into subtypes on size. Dogra and Tandon (1964) have established in
situ demonstration of ‘A’ type of cells in whole brain by Victoria blue, Paraldehyde Fuchsin, Paraldehyde Thionin. The
above studies indicate that they exist a great variability in the types of neurosecretory cells present in the brain of the
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insect. ‘A’ type with granules greater than 1000 A° in diameter and ‘B’ types with granules less than 1000 A° diameter
(Knowles,1965). Neurosecretory cells are present most of the ganglia of the central nervous system.

2. MATERIALS AND METHODS:

Spotted water beetles were collected from a small stream (nala) nearby Pratap college, Amalner. For the whole
mount dissect the spotted beetle in insect ringer under dissecting binocular. fixed in Bouins fluid for 12 to 24 hours.
Wash the brain with 70% alcohol and removed picric acid, oxidized in performic acid for 15 minutes. Rinsed in distilled
water. Bleached in 4% solution of potassium metabisulfite under the microscope until the tissue become completely
white, washed in distilled water for 5Sto 10 minutes, passe through 30% to 70% alcohol for 10 to 15 minutes in each.
Then stained in Paraldehyde Fuchsin (PF) for 30 minutes. If there are some stained precipitates on the surface of the
brain wash it in 70% alcohol. Removed neurolemma, cleared in cidar wood oil for 2 hours. Washed the oil with xylene
and mounted in DPX or Canada balsum.

For the permanent slide the neurosecretory cells in central nervous system were studied histologically by
Paraldehyde Fuchsin, Halmi’s mixture.

1)  The entire nervous system with neuroendocrine organs were fixed in aqueous Bouin’s fluid for 24 hours.

2)  The material was washed thoroughly in 70% alcohol and then stained in alcoholic eosin, dehydrated and
embedded in paraffin wax.

3) 6 to 8 mm of frontal, transverse and sagittal section was cut.

4)  Sections were dewaxed, hydrated and oxidized in freshly prepared mixture of equal volume of 0.6 % Kmnoy
and 0.6 5 HxSo4 for 1 minute at 20°C to 22°C.

5)  Rinsed in distilled water.

6)  Bleached in 2.5% sodium metabisulfite for 20 to 4 seconds.

7)  Washed in running tap water for 5 minutes.

8)  Passed through distilled water, 30% to 70% alcohol.

9) Stained in PF for 2 minutes.

10) Washed in 2 or 3 changes of 96% alcohol.

11) Passed through 70% to 30% to distilled water.

12) Immersed 10 minutes in the mixture containing 4% phosphotungstic acid and 1% phosphomolybdic acid.

13) Rinsed briefly in distilled water and stained in Halmi’s mixture for 1 hours.

14) Rinsed in 95% alcohol containing 0.2% acetic acid.

15) Dehydrated in absolute alcohol, cleared in xylene and mounted in DPX.

3. OBSERVATION AND DISCUSSION:

Whole mount of brain shows two groups of cells situated anterior of the intercerebralis each group having 12
‘A’ cells. ‘A’ cell of the brain is dark purple in colour with Aldehyde Fuchsin stain, which are rounded or pear shaped
(plate-1, figl,2). The processes from the ‘A’ cells groups as they emerge from the brain form a pair of nerves the nervi
corporis cardiac (NCC I) which extended and innervate to the corporacardiaca.

Whole mount of suboesophageal ganglia shows the presence of 2 ‘A’ type neurosecretory cells situated
anteroventrally in the suboesophageal ganglia. These cells laying side by side or some time one anterior and another
slightly posterior to the first (Plate-I fig.3). The axon of these cells run towards the dorsal face of the ganglion. These
‘A type cells are pear shaped or some time irregular in size and stained darker than the brain ‘A’ cells. The secretions
from these cells can pass along the interganglionic connectives in either directions and also out words along peripheral
nerves. The neurosecretory cells are absent in the thoracic ganglia.

In whole mount of axon pathway neurosecretion is transported from the site of synthesis to the areas of release
through nerves. The axons of these neurosecretory cells run forward for a very short distance decussate with their
counterparts (Plate-I, fig.4) Then sink downwards and backward to emerge from the tritocerebrum as first nervi corporis
cardiac. The most direct route out of the axon would be the passage of the intact granule across the membrane into the
circulatory medium.

The neurosecretory system in the Central Nervous System-

The neurosecretory cells are classified according to the variation in their morphology and stainability ‘A’ type
of cells stain dark purple with Paraldehyde Fuchsin. They contain large number of granules which filled up most of the
perikaryon. These cells are pear shaped or some time irregular. ‘B’ type of cells is intensively stained green with Halmi’s
mixture. The secretion is evenly distributed in the cytoplasm. These cells are usually smaller in size and almost fewer
in number than the ‘A’ cells. These cells are oval or irregular in shape. Axon from these cells run a much simpler and
more direct interganglionic course from the perikaryon to the point of exit. Their forming the paired nervi corporis
cardiac II (NCC II) which are lateral to exit of the NCC L.

T.S. of Brain—

The neurosecretory cells of water beetles are classified into two types by using the stain Paraldehyde Fuchsin,

Halmi’s mixture. There are ‘A’ and ‘B’ type of cells the males. Female insects do not show any marked differences in
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number of neurosecretory cells or in the distribution of neurosecretory cells. These are stimulated in the pars
intercerebralis. The pars intercerebralis medialis contains two groups, one group containing 12 ‘A’ type of cells (Plate-
II, Fig.-5,6,7). They are immediately beneath the neurilemma. The ‘B’ type of cells lies in the pars intercerebralis and
lateralis. They are stimulated in between the neurilemma and the medullary mass of the protocerebral lobes. In section
they are round or oval in shape with green colour.

In Hydrous triangularis Say., Govardhan et al. (1978) described paired dorso-median and dorso-lateral NSC
groups. In both dorso-median groups, 20-30 NSCs were observed and sun-divided into Al-, A2- and B-cells. There
were 5-6 NSCs in each dorso-lateral group. In Hydrophilus olivaceus Fabr., Gundevia and Ramamurty (1972) described
also paired NSC groups in the median and lateral portions of the brain in total, about 30 NSCs in each lateral group.
According to tinctorial properties of their NSMs, the median and lateral NSCs were subdivided into A and B cells whose
number, however, was not announced.

In hydrous piceus, De Lerma (1956) described paired NSC groups in the pars intercerebralis and in lateral
protocerebrum near the calyx of the corpus pedunculatum. About 40 large (30-35micer m in diameter) NSCs were found
in the whole pars intercerebralis and 5-6 large NSCs in each lateral group. The median NSCs were filled with a NSM
stained positively with PF and gomoris chrome alam haematoxylin.

4. CONCLUSION:

Present study indicates that the different orders and different families of order seem to have distribution of
neurosecretory cells in different ways in the brain. In the water spotted beetle there are 24 ‘A’ type cell in the brain and
less number ‘B’ type cells present.

Neurosecretory cells are absent in thoracic ganglia of the water beetle. ‘A’ type of neurosecretory cells in
suboesophageal ganglia is constant in many insect species studied but number of neurosecretory cells in other ganglia
of central nerve cord seem to be species specific.
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Plate — I

Fig.1-Whole mount of Brain (X 500) Fig.2-Whole mount of Brain (X 1125)

Fig.3- Whole mount of Suboesophageal Ganglia (X 400) Fig.4- Whole mount of Axon Pathway (X 1125)

Plate — 11

Fig.5 Transverse section of Brain showing Fig.6- Transverse section of Brain (X 500)

A type cell and B type cell (X 1125)

Fig.7 Sagittal section of Brain (X 500)
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Abstract: Due to the climatic changes or changing the life style of the human being the various microbes have
been evolved that cause the different infectious diseases. So that the uses of antibiotics have been increased
in order to get relief from the microbial infection. The microbes infect the living things by various vectors,
vehicles, etc. However indiscriminate uses of antibiotics as well as chemotherapeutic drugs lead to health
issues like nephrontoxicity like glomerulonephritis, inflammation of renal tubules, etc. Pithecellobium dulce
Benth is an important medicinal plant. This study focused on the evaluation of protective effect of
Pithecellobium dulce Benth against chloramphenicol induce renal changes like kidney damage in the form of
dialated tubules with regressed blood vessels and vacuolated glomeruli. On the basis of above mentioned
literature one has to study the leaf extract of Pithecellobium dulce (L.E. of PD). It was evaluated for its
protective role against chloramphenicol induced renal-toxicity in mice. The activities of renal function
parameters like blood urea nitrogen (BUN) was increased and creatinine decreased in toxin group. Whereas
these levels were recovered in prophylactic groups. The level of glutathione (GSH) and catalase (CAT) were
elevated whereas superoxide dismutase (SOD) and lipid peroxidation (LPO) levels were declined in toxin
group. While these values were recovered in the prophylactic group.lIt is concluded that the antioxidants in
the LE of PD like Dienestrol, Quercetin, Fisetin (flavonoid) etc are useful to share the electron with free
radicals in order to stop the role of free radicals to damage the kidney.

Keywords: Pithecellobium dulce, chloramphenicol, renal-protection, leaf extract, phytocompounds.

1. INTRODUCTION:

Chloramphenicol was discovered after being isolated from Streptomyces venezulae in 1947 (Pongs, O. 1979)
It is an antibiotic which is useful for the treatment of various bacterial infections like eye ointment to treat conjuctivitis,
used to treat meningitis, plague, cholera, thyphoid fever, etc. However it is used in undeveloped as well as some
developing nations due to its side effects includes bone marrow suppression, nausea, diarrhea, gray baby syndrome in
young children etc.

One must take the antibiotics for complete relief against bacterial infections, but these side effects can be
minimised by some medicinal plants. Medicinal plants play the most important role in the traditional medicines in
various developing countries. Most of the flora remain virtually of the medicinal utilizing through traditional eastern
system of medicines strongly upholds the use of elements for curing many diseases (Kaneez Fatima et al., 2010). It is
evident that the plant has great potentials in treating a number of ailments where the free radicals have been reported to
be the major factors contributing to the disorders (Aruoma, 1998).

Pithecellobium dulce Benth Seeds are particularly rich in proteins and peptides and having potential to combat
protein malnutrition. The decoction is also given as excellent treatment for anemia. The constituents of Pithecellobium
dulce fruits have been isolated and characterized (Nigam et al., 1997). The anti-inflammatory activity due to saponin
fraction of Pithecellobium dulce fruits (Bhargvakrishna et al., 1970) was also studied.

2. MATERIALS AND METHODS:
I Plant material and authentication
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The flowers of plants collected from local region of Mumbai and the plant is authenticated by BLATTER
HERBARIUM, ST. Xavier’s college, Mumbai-400001, India.
II Preparation of plant extract
The powdered form of leaves of Pithecollobium duice extracted with methanol as the reagent (95 % v/v) for about 18
hours by using soxhlet apparatus. The extract was filtered and the filtrate was concentrated under reduced pressure using
rotary evaporator to obtain the extract as solid as resid ues. The extraction value (% w/w) of methanol was 18 (M.
Sugumaran, et. al., 2008).
IIT Animals- mice

The animals used for the studies of toxicity and for efficacy were healthy Albino Swiss mice (Mus musculus),
weighing between 30-35 gm obtained from Haffkins Institute, Parel (E), Mumbai- 400012. Under the Animal
Maintenance permit Registration Number Invochem Laboratory, 226, “Gauri” Commercial Complex, Station Road,
Vasai Road (E), Dist. Thane-401210; CPCSEA Registration No. 851/C/04/CPCSEA, from the ministry of Social Justice
and Empowerment, Government of India. After procurement, the male and female mice were kept in same cage. The
cages were provided with rice husk bedding and were cleaned daily. The house was maintained at 28+2° ¢ and exposed
to 10-12 hours of day light and a relative humidity of 30-70 %. The animals were provided with drinking water ad
libitum and fed on commercially available feed supplied by AMRUT FEED.
IV Drug- chloramphenicol

Chloramphenicol was procured from Mehta Pharmaceutical Limited, 315, Janki Centre, Plot No. 29, Shah
Industrial Estate, Off Veera Desai Road, Andheri (W), mumbai, India. It is kept in below room temperature.
Chloramphenicol is beneficial to control the growth of gram positive and gram negative bacteria, however
chloromycetin at high concentrations results in renal-toxicity (Saba et al., 2000). Therefore, to study an extent of toxicity
of chloramphenicol, there should be low, medium and high dose of drug given to the mice. It can be determined by LDso
of chloramphenicol such as Y4 th of LDso was the low dose, Y2 of LDs, was medium dose and % th of LDso was the high
dose of chloramphenicol that was given to mice for the study. LDso of chloramphenicol is 2300 mg/kg body weight of
mouse according to Pfizer material safety data sheet, 2007.
V Experimental protocol

Group I (6 mice) were used as controls. Group II (6 mice) received low dose of chloramphenicol i.e. 500 mg/kg.
Group III (6 mice) received 200 mg of leaf extract of Pithecellobium dulce (L E of P D). Group IV (6 mice) received
low dose of chloramphenicol i.e. 500 mg/kg and 200 mg/kg of flower extract of Pithecellobium dulce.
VI Blood sample collection and analysis

Blood sample was collected by puncture of retro- orbital vein and put the blood in EDTA vial for all renal
analysis like blood urea nitrogen (BUN), creatinine, other biomarkers are glutathione (GSH), superoxide dismutase
(SOD), catalase (CAT) and lipid peroxidation (LPO).
VII Histopathological studies

The animals were sacrified to remove the kidney. The kidney was fixed in Bouin’s solution for 12 hrs and then
embedded in paraffin’s wax using conventional methods (Galighor A. E., et al., 1976), cut into 5 um thick sections and
stained haematoxylin — eosin dye. The sections were then observed for histopathological changes.
Statistical analysis

The results of antirenaltoxicity activity were presented as the mean + SE of 6 mice each group. Results were
analyzed statistically using analysis of variance (ANOVA) two ways without replication followed by ‘f* test. Values of
P <0.05 were considered significant.

3. RESULTS:
Biochemical analysis

Table 1 shows the effect of leaf extract of Pithecollobium duice on renal parameters of mice like BUN,
creatinine, others are GSH, SOD, CAT and LPO. All values like BUN & LPO were increased in drug administration.
Whereas the other values i.e. GSH, SOD and CAT were decreased at chloramphenicol given to mice. However, all the
values were significantly get recovered due to administration of leaf extract of Pithecollobium duice.

Table — 1: Renal Observations After Treatment & Recovery with The Help Of Leaf Extract Of Pithecollobium
Dulce Benth In Mus Musculus.

Groups BUN mg/dl Creat. Mg/dl | SOD U/mg CAT OD/mg | GSH pg/mg | LPO n moles/gm
Control 17.23+1.5 0.53+0.094 35.6+£7.23 3.8+0.44 4.78+0.77 117.3£2.7
Chloramphenicol | 27.58+7 0.48+0.09 30.2+£7.92 2.2240.3 2.28+0.43 263+54.6

LE of PD 16.53+1.8 0.47+0.14 33.148.32 3.8+0.5 4.33+0.55 97.8+17.1
Chloramphenicol | 16.9+1.3 0.52+0.07 24.4+6.6 2.69+0.6 2.7+0.46 188+25.2

+LE of PD
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P values < 0.05 by ‘f” test. The values are expressed as Mean +SE from 6 mice in each groups. LE of PD means leaf
extract of Pithecollobium dulce.

100% -
90%
80%
70% - B Chloramphenicol + LE of
60% - PD
50% - u LE of PD
40% -
30% -
20% - B Chloramphenicol
10% -
0% T T T T T f H Control

Fig. 1 — Effect Of LE OF PD On Kidney Function Markers Of Mice With Chloramphenicol
Induced Renal Changes (Values Are Mean +SE From 6 Mice/Group. P Values < 0.05
Comapared Control Group With Others).

HISTOPATHALOGICAL ANALYSIS:

Nephroprotective Effect Of LE Of PD With Chloramphenicol As A Toxicant.
A-Normal Structure Of Kidney,
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B- Highly Regressed Glomeruli & Dialated Tubules In Chloramphenicol Group,
C- Slight Regression Of Glomeruli And Tubules In LE Of PD Group.
D- Very Little Regressed Glomeruli And Dialation Of Tubules

4. DISCUSSION:

The phytochemicals present in leaf extract of Pithecollobium dulce have great role to recover the damaging
effect caused by chloramphenicol like nephro-toxicity in the mice. The kidney was damaged due to releasing of free
radicals. According to Khan et al., 2013. Fisetin is able to scavenge free radicals as a result of its electron donating
capacity, which is due to the presence of two hydroxyl groups on one ring and a hydroxyl group on another ring. It is
the polyphenol the type of flavonoids that used to protect the kidney as well as other body organs also against the free
radicals”.

The elevated levels of blood urea nitrogenin toxin group of mice was marked reduced by the dose of leaf extract
of Pithecollobium dulce in both prophylactic group as well as group of leaf extract of Pithecollobium dulce.

According to Bennett (1980) “Elevation in BUN and serum creatinine and significant fall in creatinine
clearance has been reported with the toxic use of gentamicin which was in agreement with the current findings for
gentamicin treated animals. The protective role of C. famala extract can easily be concluded from current results”.

The slightly decreased level of creatinine in toxin group was remained similar in even dosing of leaf extract of
Pithecollobium dulce to the mice, whereas the level of creatinine in prophylactic group of mice administered with leaf
extract of Pithecollobium dulce was recovered to the normal control group of mice.

It is studied by Boroushaki et al., 2013, that “pomegranate seed oil is evaluated for its nephron protective
activity the findings clearly showed attenuation of Diazinon—induced nephrotoxicity via; a) improving kidney function
by reducing urinary glucose; b) reducing serum urea and creatinine; and c¢) decreasing MDA concentration.”

SOD, CAT and GSH values are decreased in toxic group whereas the LPO level is increased in the toxic group.
These values are recovered in leaf extract as well as prophylactic groups. It indicated as the phytochemicals are present
in the L E of P D that recovered the kidney against the free radicals formed due to the toxic activity of chloramphenicol.

Kanbur and coworkers have reported LPO contents to increase in the liver tissues of PCM-induced liver
damage in mice. According to Viswanadha et al., 2012, “Administration of Lindane induced histopathological
alterations and increased levels of serum hepatic and renal markers and malondialdehyde (MDA) with a significant
decrease in GSH content and CAT, SOD, GPx and GST activities. Co-treatment of quercetin along with lindane
significantly decreased the lindane induced alteration in histology, serum hepatic and renal markers and MDA and also
improved the cellular antioxidant status”.

5. CONCLUSION:

The biochemical analysis shows that the treatment of leaf extract of Pithecollobium dulce protected the mice
moderately as slight dialation of renal tubules as well as slight regression in glomeruli too. The phytocompounds in the
leaf extract of Pithecollobium dulcehave active antioxidants to protect the kidney from LPO. The further studies should
be conducted to know the benefits of phytocompounds to protect the other organs too.
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ﬁvtract: Milk is an excellent source of vitamins and minerals. It provides Potassium, B12, Calcium m
vitamin D. It is also a good source of vitamin A, Magnesium, Zinc and Thiamin. Many infants and children are
feed nutritional milk. Studies suggested that the goat milk resembles human milk, is homogenous, less allergic.
Goat milk has an excellent medicinal property; it is better digested and absorbed than the cow milk. The aim
of the present study is to find out the nutritional and medicinal property goat and cow milk. Physiochemical
analysis is the important tool to monitor the quality of milk and other dairy products. Food energy, Total solid,
Total Protein, Fat Content, Conductivity, pH, Ash content, Specific gravity, Lactose, Minerals all these
Physicochemical properties are studied in this paper. The nutritive value of goat milk and cow milk was not
significantly different but the size of fat globule was smaller in goat milk, therefore it is easy to digest and more
nutritive. The basic composition (macronutrients) of goat milk is similar to that of cow milk in regards to total
solid, casein, whey proteins, fat, vitamins, minerals, lactose. Goat milk comes out on top for protein and
cholesterol, but cow milks fat content is ever so slightly lower. Goat milk has more calcium, potassium and vit
A than cow milk, but cow milk has more vit B12, selenium and folic acid.

Key Words: Cow milk, Composition, Goat milk, Nutritive, Physicochemical. J

1. INTRODUCTION:

Milk is consumed directly by all the humans. It is a vital and most common source in human diet; it supports
the development of neonate in the first six months of life till they can digest the other source of food. Many feed formulae
for infants are made from the cow milk. Milk provides a complete source of proteins, lipids and carbohydrates. Although
there are about more than 450 breeds of goats are present only 5 to 6 are useful for milk purpose. They live from desert
region to the region of higher attitude. Use of Goat and Cow milk is done from the ancient time for consumption from
infants to adults. This is due to their nutritional value for human. Cow milk is use from the long time due to its better
nutritional value, along this the goat milk stands as one of the best option or alternatives to cow milk due to its nutritional
value and medicinal property, therefore it is superior to cow milk. Some people can do long fasting after consumption
of goat milk. “Goat milk is a complete food according to the Journal of American Medicine” It contains enzymes,
proteins, vitamins, fatty acids, electrolytes, minerals, that are used by our body perfectly that is why it takes only 20 to
30 minutes to digest goat milk while cow milk takes up to 3 hours. About one cup of goat milk supplies 33% of calcium,
19% of daily need of B2. Biochemically goat milk has greater concentrations of essential fatty acids such as linoleic and
arachidonic acid, vitamin B3, B6, Vitamin A and Potassium (K) than cow milk.

VITAMINS:

Cow milk contains more Thiamine (B1) than goat milk. Caprine milk lacks the precursor carotenoid pigment,
which is the characteristic of bovine milk, therefore causes the goat milk to be more whitish in color than cow milk as
it contains the casein. Goat milk is having deficiency of B12, D, C , Folic Acid, Pyridoxine (Park, 1994) . Goat milk
mainly supplies the Calcium and Phosphate. Goat milk contains 1.3 g of calcium 1g Phosphate per liter, these are similar
to that of cow milk (Jennes,1980) According to experts Goat milk is made up of very small fat particles which form a
softer, smaller curd in stomach. These small particles are easy to break by enzymes so goat milk is easy to digest. Goat
milk has higher amount of fatty acid chain.

LACTOSE:

Carbohydrate that is identified in the goat milk is the lactose. Lactose concentration is usually found to be lesser
amount than in cow milk. Lactose is the main carbohydrate in dairy products, but it is present in low amount in goat
milk than cow milk. Therefore, goat milk is good option to consume to those people who don’t like cow milk. Analyzing
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methods of the lactose are in non-hydrated form or in mono-hydrated form. Thus, water of hydration may affect about
five percent variation in reported concentration of the same actual amount
MINERAL SALT:

Minerals present in the goat milk are Fe, Cu, Co, Se, Mn, Zn, K, P, Mg, Na, Ca. Milk contains minerals which
have many health benefits. The chloride content of goat milk was significantly higher (p>0.05) than that of the buffalo
milk as well as cow milk. The calcium content determined in five replications ranged between 114.78 and 138.48 mg/100
ml with a mean value of 125.11 mg/100 ml in goat milk. In cow milk, range of calcium was 110.99-122.67 mg/100 ml
with a mean value of 120.24 mg/100 ml. Goat milk contains about 134% more K elements. Calcium content of buffalo
milk was significantly higher (p>0.05) than that of the goat milk as well as cow milk. The magnesium content was
determined between 18.48 and 21.16 mg/100 ml with a mean value of 19.94 mg/100 ml in goat milk.

ALKALINITY:

Goat milk contains high amount of Potassium whereas cow milk has little less amount of potassium. High level
of potassium in goat milk reacts in an alkaline way with our body as compare to cow milk which reacts in an acidic way
due to minor amount of potassium. Many food leads to the health hazards. Goat milk has superb buffering action inside
the human body. Cow milk, Goat milk, Antacids, Soy milk all have their buffering capacity, according to the Journal of
Dairy Science. Here goat milk exceeds the buffering capacity of other three. Journal of Nutrition found that
oligosaccharides from goat milk plays a major role in repair and protection of intestine as they act as prebiotic and have
anti — infective property. Other milk products increase the blood pH as they do not contain the L-glutamine an
alkalinizing amino acid, which is only present in higher amount in the goat milk. Goat milk smooths the digestive tract
so it is use in the treatment of Ulcers.

DETERMINATION OF PH

Inside the mammals, carbon dioxide is present in the dissolved form in milk which makes it acidic. But when
the milk is taken out, the carbon dioxide is released from it which makes it alkaline. pH should be taken after some time,
so that to gases inside will pass out. In the preparation of cheese, the pH is determining so that to make sure that lactic
acid is produce or not at desired rate by added microbes. pH deceases as increase in temperature. The pH of colostrums
can be low as 5.8 and that of mastitis and end of lactation milk is as high as 7.5. High pH is due to increase in Na and
ClL
ENZYMES:

Peroxidase activity in cow and goat milk is similar. Xanthine oxidase level is lower in the milk of goat. Higher
activity is observed in both ribonuclease and lysozymes. Enzymes heat susceptibility is same.

SPECIFIC GRAVITY:

Lactometer is used to measure the specific gravity. Temperature derivation of milk is taken into consideration
and correction is applied the lactometer is called Correct lactometer reading (CLR) Fat is present in milk, which
increases the specific gravity of milk than that of water. If milk composition is changed the specific gravity also changes.
Specific gravity is increase as the fat is removed as the weight of fat is much lower than the water. Milk nutritive content
is increase as the fat content is increase, while the specific gravity decreases.

SOLID NON- FAT (SNF):

Solid Non- Fat is the important thing in the milk. SNF includes the nitrogenous substance, mineral related
matter, milk sugar. Minimum SNF is about 8.5 percent in whole milk. Lactometer is used to measure the SNF of milk
at 40 degree Celsius. Increases in energy level and concentration of dairy cattle rations have usually resulted in increased
SNF and protein in milk, presumedly through alteration of the YFA produced in the rumen. The usual pattern is an
increase in the propionate content and a decrease in the acetate to-propionate ratio. It has been suggested that the
increased propionate indirectly influences the synthesis of milk protein through control of amino acid metabolism in the
liver. This may be due to the relatively large change in blood glucose required to influence milk lactose. Pelleting the
hay portion of the ration has often resulted in higher milk SNF.

TABLE: 1 Fat, SNF, Protein values in Goat versus Cow

ANIMAL FAT SNF PROTEIN
GOAT 6.3 8.96 4.35
COwW 4.21 8.21 2.73
FAT CONTENT:

Fat occurs as the suspended globules. Fat present in milk is called as butterfat. It is seen via microscope. Fats present in all
the ruminant species is nearly similar, but goat milk has more fat than the cow milk. There are some breeds having different
composition of fat. The percentage of goat milk fat depends on the genetics, stages of lactation, and the quantity and quality of the
feed

PROTEIN CONTENT:
Proteins are the major component essential for the body. The milk protein is nearly similar to the egg protein except for
the amount of methionine and cystines are less. The limiting factors are the sulfur amino acids Protein content is an important feature
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of milk. Milk contains of Lactoglobulin, Casein, Lactoglobulins. Casein is about 80 percent of the protein and remaining are the
Whey proteins. Casein binds with the calcium and forms the Calcium- Casein ate complex. Rennet, alcohol and heat can precipitate
this complex

ASH CONTENT:

Ash is inorganic residue. It mainly measures the mineral amount in food. It is the waste remain after organic matter and
water are removed by heating in the presence of oxidizing agent. Minerals are distinguished from the other food contents and on the
basis of analytical techniques one can find out total mineral content. Mineral are not been destroyed by heating and are less volatile
as compare to other food component

TABLE: 2. Goat milk versus Cow milk. The Basic Composition of Goat and Cow Milk

Constituents Goat Cow
Lactose (g/ 100 g ) 4.2 4.8
Minerals (g/ 100 g) 0.7 0.6
Total Proteins g/ 100 g ) 3.5 33
Food energy (Kcal) 69 61
Fat (g/ 100 g) 4.2 3.6
Ash content (g/ 100 g ) 0.82 0.72
Total solids (g/ 100 g ) 12.61 13.2

CONDUCTIVITY:

Fat content is the important factor for the conductivity of milk. Decrease in E.C of cream and fresh milk with
increase in fat. Electrical conductivity (E.C) is a measure of material’s ability to carry an electrical current. E.C of
normal whole milk is 0.466 Sm-1. Salt in the milk determines the E.C of milk. Decrease in the pH results in the release
of calcium ions from casein micelles. Colloidal calcium phosphate dissolve and equilibria of milk buffer system to
change which causes in saturation of E.C due to decrease in pH. The protein hinderance is the main effect which
depresses the E.C of milk.

MEDICINAL PROPERTY OF GOAT MILK:

Goat milk is referred as bio-organic Sodium animals. It is useful in keeping the joints mobile and tender. Goat
milk also contains the trace mineral selenium, which keeps immune system strong. It is having antioxidant property too.
GOAT MILK IS LESS ALLERGIC:

Cow milk is more allergic. Cow milk contains 20 allergen proteins and these are not been recognized by the
immune system so causes vomiting, abdominal cramps, skin rashes, diarrhoea, runny nose, etc. Alpha sl casein is the
main allergen present in cows milk. Goat milk contains less amount of Alphas] than cows’ milk, and has higher amount
of Alpha s2, which is non allergic. Goat milk can improve the gastrointestinal tract allergies. Goat milk do not produce
mucus as it contains smaller fat globules as a result it there are not immune response against it, while cow milk has
bigger fat globules which causes the mucous forming and so gut irritation Due to shifting to goat milk from cow milk
can cure the chronic enteropathy. Goat milk when used as a first source of protein after breastfeeding, was less allergic
than cows milk.

GOAT MILK IS NATURALLY HOMOGENIZED:

When goat and cow milk are freshly refrigerated overnight, we can see that cow milk get separated into two
phase with cream on top layer and skim milk at the bottom level which occurs naturally by a compound called agglutinin.
To make or to keep the cow milk homogenous i.e to keep cream and skim milk together, the fat globule cells are
destroyed by mechanical homogenization techniques. Released of superoxide (free radical) take place in Mechanical
Homogenization, which causes lots of problems and even mutations. In case of goat milk, it remains as same as the
original fresh milk. Goat milk have smaller fat globules, and due to absence of agglutinin it remains homogenous and
also eliminates the drawbacks associated to the mechanical homogenization.

MILK IS RAPIDLY DIGESTED AND ABSORBED: GOAT

Goat milk contains the taurine 20-35 times than cow. Taurine plays the bile salt formation, osmoregulation,
calcium transport and antioxidation. Medium chain and long chain fatty acids are more in goat milk as compare to cows
milk. These chains having larger surface to volume ratio and are easily digested and absorbed quickly than long chain
fatty acids chain. Goat milk contains taurine glycine and glutamic acid as free amino acid. Short and medium chain fatty
acids such as caproic, caprylic, capric and lauric acids are higher in goat milk than cow. The number of fat globules
measuring 4 um is 84 percent in goat milk as compared to cow milk that is having 62 percent. Goat milk contains higher
amount of energy rich substate adenosine triphosphate (ATP) than cow.

2. CONCLUSION:

The size of fat globule is bigger in cow milk and smaller in goat milk, which increases the digestibility and
nutritive importance of goat milk to monitor the quality of dairy products and milk physico- chemical analysis. The
basic composition (macronutrients) of goat milk is similar to that of cow milk in regards to total solid, casein, whey
proteins, fat, vitamins, minerals, lactose. Goat milk comes out on top for protein and cholesterol, but cow milks fat
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content is ever so slightly lower. Goat milk has more calcium, potassium and vit A than cow milk, but cow milk has
more vit B12, selenium and folic acid.
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ABSTRACT: Ammonia is the nitrogenous waste released by aquatic animals like fishes which is found naturally
in water. Increase in ammonia concentrations in aquatic habitat is due to several sources like industrial wastes,
coal, gasification, liquefaction conversion process and agriculture discharges, which enter natural water system
and affect the fishes and other aquatic organism. The physicochemical factors such as total hardness affect the
toxicity of chemicals to fishes. So the static renewal bioassays were done to study the influence of total hardness
as CaCOs mg/l on the lethal toxicity of ammonia to the freshwater fish Lepidocephalichthys guntea. The studies
shows that as the total hardness of water increased the toxicity of un-ionised NH3 to Lepidoceephalichthys
guntea increased, And as total hardness increased the toxicity of NH;3-N increased their toxicity to the said fish.
The 24, 48, 72 and 96 hours LCsovalues were found to be 1.011, 0.999, 0.974 and 0.962 mg/l at 30 mg/l total
hardness as CaCOs and at 100 mg/l as total hardness CaCOj3 the 24, 48, 72 and 96 hours LC sy values were
0.789, 0.764, 0.746 and 0.715 mg/l respectively for the said fish exposed to Un-ionised ammonia respectively
and for NH3-N the 24.48. 72 and 96 hours LC50 values for 24, 48, 72 and 96 hours were 65.6, 64.8, 63.2 and
62.4 at 30 mg/l total hardness CaCO3s and 24, 48,72 and 96 hours LCsy values were 51.2, 49.6, 48.4 and 46.4
mg/l respectively for the said fish, this indicates that as the total hardness increases the toxicity of un-ionised
ammonia increases and as the total hardness increases the toxicity of NHs-N increases.

KEY WORDS: Lepidocephalichthys guntea, Un-ionised Ammonia, NHs-N, Toxicity, Total Hardness as mg/l
CaCOs.

1. INTRODUCTION:

Ammonium salts are used as fertilizers in fish rearing ponds and also for aquatic weed control (Alabaster and
Lloyd., 1982) Ammonia act as stimulants to fish and affects gills and other organs of the body (Metelev et..al.,
1983).Ammonia has several sources including industrial wastes, coal, gasification , liquefaction conversion process and
agriculture discharges, which enter natural water system and affect the fish and other aquatic organisms (Thurston et.
Al 1981, Broderius et.al., 1985) Temperature, pH and total hardness affect the toxicity of chemicals to freshwater fish
(Thurston et.al., 1981).A considerable amount of toxicity testing with ammonia to fish has been conducted but still the
data are inadequate as there is meagre information on influence of total hardness on ammonia toxicity to fish, So the
study was taken to study ammonia toxicity on freshwater fish Lepidocephalichthys guntea by conducting static renewal
bioassays.

2. MATERIALS AND METHODS:

Lepidocephalichthys guntea used for the study were collected from unpolluted freshwater and acclimated to
laboratory conditions for ten days in glass aquarium and fed daily with commercial fish food the size of the fish was
3.5+0.5cm long and 1.5+0.5g in weight. Test were conducted in triplicate with control, Group of ten fish were exposed
to each concentration of ammonia. Stock solutions were prepared from chemical grade reagent of BDH make of
ammonia with de-ionised water and required quantity of the stock solutions were used to have appropriate concentrations
and were delivered to each glass aquarium. Feeding was stopped one day prior to the commencement of the experiment
and they were not fed during the test experiment till the end of 96 hours. The chlorine free tap water was used as the
medium having the temperature of 26.5- 27.°C., Dissolved oxygen 6.9-7.1 mg/l and pH of 6.5-7.2 (APHA.,1985).The
test solution was renewed for every 24 hours for a period of 4 days for the two different total hardness of 30 and 100
mg/l as CaCOs3, The LCsy values and 95% confidence limits were calculated statistically by obtaining dose- mortality
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rate on Log- Probit graph (Litchfield Wilcoxon., 1949).In this study ammonia concentrations are expressed as un-ionised
ammonia , and NHs-N, since it is generally proposed that it is the molecular form of ammonia that is primarily
responsible for the adverse effect on the fish and aquatic life ,Ammonia nitrogen was measured by Nesslerization method
and un-ionised ammonia concentration was calculated (Emerson et al 1975, Thurston et al 1979).

3. RESULTS AND DISCUSSION:

Lepidocephalichthys guntea were exposed to un-ionised ammonia and NH3-N at two different total hardness
30 mg/l and 100mg/1 as CaCOs , The LCso values at 24, 48,72 and 96 hours exposure period the said fish are given in
Table 1 and 2 , When the fish came in contact with toxicant it started showing abnormal swimming behaviour with
excitation and fast movement later it became hypoactive and started staying at the surface for longer time and gulping
of atmospheric oxygen and avoided toxicant medium the abnormal movement and damage to the gills were observed ,
the fish slowed down the movement and died at the bottom of the aquaria. The reported 96h LCso values for Three
spined stickle back were 0.88 and 0.60 mg/l of un-ionised NH3-N at p H 7.25 and pH 7.10 (Daniel et al., 1982). For
Golden trout were 23.3 mg/1 of un-ionised NH3-N at pH 8.02 and 8.06 (Thurston and Russo 1981).

The fish Lepidocephalichthys guntea is susceptible to un-ionised NH3 and —NH3-N at different concentrations
of toxicants at various exposure of total hardness. The 24,48,72 and 96 hours LCsp values were found to be 1.011, 0.999,
0.974 and 0.962 mg/1 at 30 mg/1 total hardness as CaCOj3 and at 100 mg/1 as total hardness CaCOs the 24, 48,72 and 96
hours LC 5o values were 0.789, 0.764, 0.746 and 0.715 mg/1 respectively for the said fish exposed to Un-ionised ammonia
respectively and for NH3-N the 24.48. 72 and 96 hours LCsg values for 24, 48, 72 and 96 hours were 65.6,,64.8, 63.2,and
62.4 at 30 mg/] total hardness CaCOs and 24, 48,72 and 96 hours LCsy values were 51.2, 49.6, 48.4 and 46.4 mg/l
respectively for the said fish, This indicates that as the total hardness increases the toxicity of un-ionised ammonia
increases and as the total hardness increases the toxicity of NH3-N increases to Lepidocephalichthys guntea respectively.

TABLE 1: LC 50 Values and 95 percent confidence limit for the fish Lepidocephalichthys guntea

exposed to Un-Ionised Ammonia at two different Total Hardness as CaCQs.

Total Hardness
as CaCOs (mg/l) 24 hours 48 hours 72 hours 96 hours
1.011 0.999 0.974 0.962
30 (0.985-1.037) (0.979-1.018) (0.957-0.990) (0.947-0.974)
0.789 0.764 0.746 0.715
100 (0.755-0.823) (0.743-0.785) (0.725-0.766) (0.696-0.734)

TABLE 2: LL.C 50 Values and 95 percent confidence limit for the fish Lepidocephalichthys guntea
exposed to NH3-N at two different Total Hardness as CaCO3

Total Hardness as
CaCOs (mg/l) 24 hours 48 hours 72 hours 96 hours
65.6 64.8 63.2 62.4
30 (63.93-67.30) (63.52-66.09) (62.14-64.27) (61.59-63.21)
51.2 49.6 48.4 46.4
100 (49.04-53.45) (48.24-50.98) (47.08-49.75) (45.18-47.65)
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(Abstract: The present investigation deals with systematic observation of the cestode parasites Moniezia Blanchar \
1891, that is, Moniezia mehdii Sp. Nov. collected from the intestine of domestic goat Capra hircus Linnaeus, 1758
at Ghansavangi, District Jalna. The present worm comes closer to all the known species of the genus Moniezia in
general topography of organ but differs due to having the scolex small squarish, mature proglottids nearly two times
broader than long, testes small, oval to rounded in shape, 130-140 in numbers, cirrus pouch large cylindrical, ovary
horse-shoe shaped, vitelline gland post ovarian, inter proglottidal glands 15-16 in numbers.
Keywords: Anoplocephalidae, Capra hircus, Jalna, Moniezia

\§ J

1. INTRODUCTION:
The genus Moniezia was established by Blanchard, 1891. Skrjabin and Schulz (1937) divided this genus in to three
subgenera as follows:

1) Inter proglottidal glands grouped in rosettes---------------------- Moniezia.

2) Inter proglottidal glands arranged lineally Blancharia.
(Some time absent)

3) Inter proglottidal glands absent Baeriezia.

The present worm agrees in all characters with subgenus Blancharizia. Skrjabin and Schulz, 1937 includes
having two species M. (B.) benedeni (Moniez, 1879), Skrjabin and Schulz, 1937 and M. (B.) pallida, Monnig, 1926. In
India Shinde et.al., 1985 added two species of the genus i.e. M. (B.) aurangabadensis and M. (B.) bharalae from Ovis
bharal in Aurangabad district, (M.S.), India. Later on Patil, et.al., 1997 described M. (B.) warnanagarensis from Capra
hircus (L.). In 1999 Nanware, et.al. erected M. (B.) kalawati and Kalse, et.al. erected M.(B.) murhari from Capra hircus
(L.). In 2004, Pawar et.al. added M. (B.) Shindei and Tat and Jadhav B. V. added M. (B.) hircusae from Capra hircus
(L.). Pokle, et.al. added M. (B.) caprai from Capra hircus (L.). Borde, et.al., 2007 erected new species i.e. M. (B.)
rajalaensis from Capra hircus (L.). M. (B.) caprae is added by Nanware S. S. 2010. Padwal, et.al. 2011 added M. (B.)
govindae from Capra hircus (L.). Later Humbe, et. al., erected four more species i.e. M (B.) babai, 2011, M. (B.) ovisae,
2011, M (B.) osmanabadensis, 2012 and M (B.) devraoi, 2013. Later on Barote, et.al. added two more species i.e. M.
(B.) shegaonesis, 2013 and M. (B.) shivajiraovae, 2014. Ravi Solunke, 2015 erected M.(B.) sureshi and Amol Thosar,
et.al., 2015 erected M (B.) jadhavii from Capra hircus (L.). Later on Moniezia (B) marathwadensis is added by Shaikh
Kalim 2015, Moniezia (B) bhalchandrai is added by Kalse A. T. et. al., 2016, Sunita Borde, et. al., 2017 erected M. (B.)
bordeae from Ovis bharal (L.) and Jadhav V.M. et. al. 2018 erected Moniezia (B.) madhavae from Capra hircus (L.).
Recently Amol Thosar, et. al., 2020 Moniezia (B) shilae, added to this genus from Capra hircus (L.).

The present communication, deals with the description of a new species, Moniezia mehdii Sp. Nov. collected from the
Capra hircus Linnaeus, 1758 at Ghansavangi, District Jalna.

2. MATERIALS AND METHODS:

Cestode parasites were collected from the intestine of Capra hircus (L.) from Ghansavangi, District Jalna (M.S.)
India. These cestodes were preserved in 4% formalin and stained with Acetocarmine or Harris Haematoxylin, passed
through various alcoholic grades, cleared in xyline, mounted in D.P.X. and drawings are made with the aid of Camera
Lucida. All measurements are given in millimeters. The identification is made with the help of Systema Helminthum.
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3. DESCRIPTION:

The cestodes are long consisting scolex, neck and proglottids. Proglottids are immature and mature. The scolex
is small in size, squarish in shape and measures, 1.567 (1.485-1.650) in length and 1.435 (1.386-1.485) in width. The
suckers are large, oval in shape, four in numbers, arranged in two pairs, obliquely placed and measures, 0.429 in
diameter. The neck is long and measures, 5.362 (5.280-5.445) in length and 0.957 (0.924-0.990) in width. Mature
proglottids are large in size, rectangular, almost two time broader than long, each proglottids with a double set of
reproductive organs and measures, 3.663 (3.630-3.696) in length and 7.837(7.425-8.25) in width. The testes are small,
oval to rounded in shape, 130-140 in numbers, scattered in the posterior half of the segment in between two longitudinal
excretory canals and measures, 0.049 (0.033-0.066) in diameter. The vas-deference is long, thin coiled tube and
measures, 0.940 in length and 0.033 in width. The cirrus pouch is large, cylindrical, situated in middle margin of the
segments and measures, 0.445 (0.396-0.495) in length and 0.297 (0.264-0.330) in width. The cirrus is thin tube,
cylindrical, inside the cirrus pouch and measures, 0.445 in length and 0.297 in width. The ovary large, horse shoe shaped,
compact with acinia, two in numbers and measures, 1.419 (1.353-1.485) in length and 1.320 (1.320 -1.320) in width.
The ootype is small, elongated, anterior to the ovary and measures, 0.099 in diameter. The vagina posterior to cirrus
pouch, long tube reaches to the ootype and measures, 0.858 in length and 0.049 in width. The genital pores medium in
size, oval in shape, bilateral, middle in position and measures, 0.198 (0.165-0.231) in length and 0.066 (0.066-0.066) in
width. The vitelline gland small, oval in shape, compact, post-ovarian and measures, 0.247 (0.231-0.264) in diameter.
The Inter-proglottidal glands present in between two proglottids, oval to rounded, 15-16 in numbers, arranged in a single
row in between two longitudinal excretory canals, and measures, 0.379 (0.330-0.429) in diameter. The longitudinal
excretory canals are thin, present on both lateral sides of segments along the body length and measures, 0.082 (0.066-
0.099) in width.

Moniezia (B.) mehdii, Sp. Nov. Moniezia (B.) mehdii, Sp. Nov.

B¢

Scolex

1mm

a. Scolex, b. Mature proglottid

Fig. 1 Microphotograph And Camera Lucida Of
a) Scolex; B) Mature Proglottid
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4. RESULTS AND DISCUSSION:

The genus Moniezia was erected by Blanchard in 1891. The worm under discussion is having the scolex small squarish,
mature proglottids nearly two times broader than long, testes small, oval to rounded in shape, 130-140 in numbers, cirrus pouch
large cylindrical, ovary horse-shoe shaped, vitelline gland post ovarian, inter proglottidal glands 15-16 in numbers.

e The present worm differs from Moniezia (B) benedeni, Moniez, 1879, Skrjabin and Schulz, 1937, which is having
numerous proglottids broader than long, posterior proglottids fleshy, testes 500 in numbers, arranged in two groups,
cirrus pouch short and wide, vas deferens with 2-3 coils, ovary compact, in the center of the segments, eggs well
developed, inter proglottidal glands liner and close to the posterior margin of the segments, arranged transversely and
reported from the Calves and Lambs.

e The present cestode differs from Moniezia (B) pallida, Monnig, 1926, which is having the uterus external, dorsal and
ventrally over excretory canals, the inter-proglottidal glands varying in size and reported from the host horse in South
Africa.

e The present parasite differs from Moniezia (B) aurangabadensis, Shinde, et al. 1985, which is having the scolex
quadrangular, testes small, 1100-1200 in numbers, vas deferens coiled, cirrus pouch cylindrical, oval with some
rounded acini, gravid proglottids broader than long, uterus reticulate, inter proglottidal glands 12-15 in numbers and
reported from Ovis bharal (L.).

e The present tapeworm differs from Moniezia (B) bharalae, Shinde, et al, 1985, which is having testes rounded, 190-
200 in numbers, vas deferens short, elongated, fusiform, genital pores bilateral, sub marginal, ovary compact, inter
proglottidal glands arranged in two rows, small in size, 38-44 in numbers and reported from Ovis bharal (L.).

e The present form differs from Moniezia (B) warananagarensis, Patil, et al. 1997, which is having scolex large,
globular, testes 300-320 in numbers, distributed throughout the proglottids, in single field, ovary indistinctly lobed
with 13-15 short, blunt acini, transversely elongated, inter proglottidal glands, 56 in numbers, oval, medium in size,
cirrus pouch medium, oval, transversely elongated, slightly obliquely placed and extend beyond longitudinal excretory
canal.

¢ The present cestode differs from Moniezia (B) kalawati, Nanware, et al. 1999. Which is having squarish scolex, oval
shaped cirrus pouch, testes small, oval, distributed throughout the segment, 172 in numbers, ovary medium, short,
blunt acini, and 54 inter proglottidal glands in the inter segmental region, medium, oval either single or paired,
irregularly arranged in the central width of the segments and leaving space on each lateral side.

e The present tapeworm differs from Moniezia (B) murhari, Kalse, et al, 1999, in having the scolex squarish, testes
405-415 in numbers, cirrus pouch elongated in the anterior region of the segments, ovary inverted horse shoe shaped,
indistinctly bilobed each with numerous short, blunt, round, acini and inter proglottidal glands 63 in numbers.

e The present parasites differs from Moniezia (B) caprai, Pokale, et al, 2004, which is having the scolex is medium,
squarish, with large four suckers, without rostellum, testes oval in shape, 255-260 in numbers, cirrus pouch is medium
in size and ovary medium in size, kidney shaped.

e The present worm differs from Moniezia (B) shindei, Pawar, et al., 2004 in having scolex large, mature segments
craspedote, testes 190-200 (195) in numbers, scattered all over segment and ovary a single mass, large, oval, cirrus
pouch oval, elongated, in center of the segment and vitelline gland large, oval, internal to ovary.

e The present cestode differs from Moniezia (B) hircusae, Tat and Jadhav B. V., 2004 which is having scolex large,
globular, mature segments big, craspedote, testes 168 in numbers, small, scattered in a single field, ovary large, oval,
a single mass, in anterior half of the segment, inter proglottidal glands 14-15 in numbers, large, oval and cirrus pouch
in anterior 1/3" region of the segment.

e The present cestode differs from Moniezia (B) rajalaensis, Borde, et al. 2007, in having scolex large, globular, mature
proglottids squarish, broader than long, testes 250-260 in numbers, medium, scattered throughout proglottids, ovary
large, horse shoe shaped, inter proglottidal glands 31-32 in numbers, large, oval and cirrus pouch oval.

e The present cestode differs from Moniezia (B) caprae, Nanware S.S., 2010 in having scolex large, mature segment
big, almost three and a half times broader than long, testes 84-85 in numbers, medium in size, oval in shape, ovary
large, bilobed, inter proglottidal glands 40 in numbers, oval, rounded and cirrus pouch on each side.

e The present cestode differs from Moniezia (B) govindae, Padwal, et al., 2011 in having scolex large, globular, mature
proglottids big, broader than long, testes 100-140 in numbers, medium, scattered throughout proglottids, ovary large,
compact, nut shaped, inter proglottidal glands 40-42 in numbers, large, oval and cirrus pouch elongated.

e The present cestode differs from Moniezia (B) babai, Humbe, et al., 2011 in having scolex globular, mature segment
four times broader than long, testes 190-220 in numbers, small in size, rounded in shape, ovary large, rounded, inter
proglottidal glands 18-20 in numbers, oval, rounded and cirrus pouch on each side.

e The present cestode differs from Moniezia (B) ovisae, Humbe, et al., 2011 in having scolex broad anteriorly and
narrow towards neck, mature segment two times broader than long, testes 155-165 in numbers, small in size, rounded
in shape, ovary large, bilobed, inter proglottidal glands 32-35 in numbers, oval, rounded and cirrus pouch on each
side.
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e The present cestode differs from Moniezia (B) osmanabadensis, Humbe, et al.,2012 in having scolex globular, mature
segment five times broader than long, craspedote, testes 170-200 in numbers, small in size, rounded in shape, ovary
large, bilobed, inter proglottidal glands 38-40 in numbers, oval, rounded and cirrus pouch on each side.

e The present cestode differs from Moniezia (B) devraoi, Humbe, et al., 2013 in having scolex quadrangular, mature
segment four times broader than long, testes 160-180 in numbers, small in size, rounded in shape, ovary large, bilobed,
inter proglottidal glands 40-45 in numbers, oval, rounded and cirrus pouch on each side.

e The present cestode differs from Moniezia (B) shegaonensis, Barote, et al., 2013 in having scolex globular, mature
segment four to five times broader than long, testes 190-220 in numbers, small in size, rounded in shape, ovary
compact, inter proglottidal glands 20-25 in number, oval, rounded and cirrus pouch on each side.

e The present cestode differs from Moniezia (B) shivajiraovae, Barote, et al, 2014 in having scolex squarish, large in
size, mature segment six to eight times broader than long, testes 84-95 in numbers, small in size, rounded in shape,
ovary horse-shoe shaped, inter proglottidal glands 40-42 in numbers, oval, rounded and cirrus pouch on each side.

e The present cestode differs from Moniezia (B) sureshi, Ravi Solunke,.2015 in having scolex oval, quadrangular,
mature segment four to five times broader than long, testes 180-185 in numbers, single field, unevenly distributed,
ovary medium, horse-shoe shaped, in appearance having numerous short, blunt acini, inter proglottidal glands 18-19
in numbers, oval and cirrus pouch on each side.

e The present cestode differs from Moniezia (B) jadhavii, Amol Thosar, et. al., 2015 in having scolex squarish, mature
segment craspedote, five times broader than long, testes 210-220 in numbers, small, oval to round, ovary horse-shoe
shaped, compact, inter proglottidal glands 46-52 in numbers, arranged lineally in one or two rows, cirrus pouch small
oval.

e The present cestode differs from Moniezia (B) marathwadensis, Shaikh Kalim, 2015 in having scolex quadrangular,
mature segment five times broader than long, testes 125-130 in numbers, small, oval in shape, ovary compact with
numerous blunt acini, inter proglottidal glands 50-52 in numbers, arranged lineally in one or two rows, cirrus pouch
large, elongated, oval.

e The present cestode differs from Moniezia (B) bhalchandrai, Kalse A.T. et. al., 2016 in having scolex quadrangular,
mature segment rectangular in shape, almost four and half times broader than long, testes 196-200 in numbers, oval
in shape, ovary medium in size, inverted cup shaped, inter proglottidal glands 13-14 in numbers, oval in shape, highly
muscular, single regularly and lineally arranged, cirrus pouch large, oval in shape.

e The present worm differs from Moniezia (B.) bordeae, Sunita Borde et. al., 2017 in having scolex quadrangular,
mature segment nearly four to five times broader than long, testes 130-170 in numbers, spread in the medulla in
between the longitudinal excretory canals, ovary bean shaped, small, forms concavity posteriorly, inter proglottidal
glands 5-9 in numbers, arranged single row, cirrus pouch on each side and reported from Ovis bharal (L.).

e The present cestode differs from Moniezia (B) madhavae, Jadhav V.M. et. al., 2018 in having scolex quadrangular,
mature segment near five times broader than long, testes 45-60 in numbers, medium in size, oval in shape, ovary
distinctly bilobed, inter proglottidal glands 40-42 in numbers, oval in shape, cirrus pouch small in shape, curved.

e The present cestode differs from Moniezia (B) shilae, Amol Thosar et. al., 2020 in having the scolex quadrangular,
mature proglottids nearly four times broader than long, craspedote in shape, testes small in size, oval to rounded, 180-
210 in numbers, cirrus pouch oval, ovary large, compact, horse-shoe shaped, vitelline gland post ovarian, inter
proglottidal glands 26-30 in numbers.

The above differentiating characters are valid enough to erect a new species for these cestodes and hence the name Moniezia (B)
mehdii Sp. Nov is proposed, in honour of late Prof. Syed Mehdi Ali, well known Helminthologist in India and Ex-head and professor,
Department of Zoology, Dr. Babasaheb Ambedkar University, Aurangabad-431004.
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CBST RACT: The genus Stilesia was erected by Ralliet in 1893 with its type species Stilesia globipunctata\
(Revolta 1874) from Ovis aries. The present communication deals with a new species Stilesia bhadgaonensis is
collected from Goat Capra hircus at Bhadgaon, M.S., India.

The present form differs from all known species, having characters as scolex dome shaped with four
suckers; neck medium; mature segments are wider than long; genital pore irregularly alternate; testes 3-4 in
number, unevenly distributed; cirrus pouch medium, oval; cirrus thin, unarmed; vas deference long, coiled;
ovary small, single mass, near posterior margin, with acini; vagina posterior to cirrus pouch.

\KE YWORDS: Stilesia bhadgaonensis, Bhadgaon, Capra hircus. J

1. INTRODUCTION:

The genus Stylesia was erected from Ovis aries in Europe, Africa and Asia as stylesia globipunctata (Rivolta,
1874) by Railliet in 1893.Latter on stylesia hepatica was added to this genus by Woffhugel (1903) from sheep and goat
in east Africa. Stylesia vittate was reported by Railliet in 1896 from camelus dromedaries from Africa and India. Stylesia
okapi was erected as a new species of this geneus by Leiper (1936) from Okapi in Africa. It is regarded by Baer(1950)
as a variety of Stylesia globipunctata. The present article deals with description of Stylesia Bhadgaonensis n.sp. collected
from intestine of goat Capra hircus from Bhadgaon (M.S.) India.

2. MATERIALS AND METHOD:

The goat, Capra hircus intestines were collected, dissected and parasites- cestodes were obtained. Twenty
specimens of tapeworm were collected at Bhadgaon, Dist: Jalgaon (M.S.) All cestodes were flattened and preserved in
4% Formalin, stained in Harris hematoxylin passed through various alcoholic grades, cleared in xylol, mounted DPX.
Drawings are made with the help of camera lucida and microphotographs were taken with Olympus camera. All
measurements are in millimeters.

3. DESCRIPTION:

The scolex is small dome shape broad anteriorly and narrow posteriorly, distinctly marked off from the strobila
and measures 0.607 to 0.650 in length and 0.514 to 0.557 in breadth. The scolex bears 4 suckers, unarmed, medium in
size, oval to spherical in shape, arranged in two pairs, one pair in each half of the scolex, touching to lateral margin of
the scolex, overlapping on each other in each pair and measure 0.300 to 0.342 in length and 0.214 to 0.235 in breadth.
The rostellum is absent.

The neck is medium in size, broad anteriorly and narrows posteriorly and measures 0.335 to 0.371 in length and
0.178 to 0.250 in breadth.

The mature proglottids are medium in size, thin, only one set of reproductive organs in each segment, broader
than long, almost 13 times broader than long, with distinct segmentation and convex lateral margins, the segments are
free at the corners and measure 0.013 to 0.016 in length and 0.183 to 0.186 in breadth.

The testes are 3 to 4 in number on each lateral side, in each segment, medium in size, round in shape, unevenly
distributed, outside the longitudinal excretory canals, lateral to the ovary and measure 0.010 to 0.016 in diameter.

The cirrus pouch is medium in size, elongated oval in shape, slightly obliquely or transversally placed, present
in anterior half of the segment, open marginally and measures 0.023 to 0.030 in length and 0.016 to 0.020 in breadth.
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The cirrus is unarmed, wavy, thin, contained within the cirrus pouch and measures 0.020 to 0.026 in length and
0.003 to 0.006 in breadth.

The vas deferens is thin, long coiled, run transversally and measures 0.050 to 0.053 in length and 0.003 to 0.006
in breadth.

The ovary is small in size, single mass, oval to spherical in shape, placed near posterior margin of the segment
and measures 0.023 to 0.026 in length and 0.030 to 0.033 in breadth.

The vagina is thin, straight tube, posterior to the cirrus pouch, arise from the genital pore, run transversally and
measures 0.150 to 0.153 in length and 0.003 to 0.006 in breadth.

The genital pores are small in size, open marginally, irregularly alternate, placed at anterior region of the
segment and measure 0.003 to 0.006 in breadth.

The vitelline gland is absent.

The excretory canals are longitudinal and narrow and measure 0.032 in breadth.

S. 5 mMmm

B B
Fig: 1- Camera Lucida And Microphotograph Of Stilesia Bhadgaonensis N.Sp.
A- Scolex; B- Mature Segments
4. DISCUSSION:

The worm under discussion having scolex small, dome shaped and suckers 4 in number, oval to spherical, neck

is medium, broad anteriorly and narrow posteriorly. The mature segments, almost 13 times broader than long, genital
pore unilateral, irregularly alternate, near anterior margin of the segments. Testis 3-4 in number, on each side, round in
shape, cirrus pouch medium, oval shape, cirrus thin, vas deference thin, coiled; ovary spherical with numerous acini,
vagina posterior to cirrus pouch.
1)  The present tapeworm, differs from S. globipunctata which is having the scolex round, testis 4-7 in number, in
two groups, on each side, vas deference not closely coiled and present in between cirrus pouch and excretory canal,
cirrus pouch small, pyriform, ventral to the vagina, ovary globular, vagina dorsal to cirrus pouch and found in Ovis
aries.
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2)  The present forms, differs from S. vittata which is having testes in two groups, 5-9 on each side, cirrus pouch
elongated, cylindrical, cirrus armed and found in Camelus dromedarius.

3)  The worm under discussion, differ from S. hepatica which is having the testes in two groups, 6-7 on each side,
preovarian, in the anterior half of the segments, ovary small, compact and oval, vagina anterior to cirrus pouch and
found in the Buffelus caffer and Bos taurus.

4)  The present tapeworms, differs from S. leiperi which is having, circular scolex, testes in two groups, 5-6 on each
side, vas deference not closely coiled, cirrus pouch elongated, cylindrical and found in Ovis bharal.

5)  The cestode under discussion differs from S. caballeroi in having testes 1-11 on each side and vas deference form
a less dense bundle of convolutions, anterior to the testes.

6)  The present parasite, differs from S. southwelli in having scolex, quadrangular in shape, mature segment 5 time
broader than long, testes only 4 in each group, cirrus pouch large, sac like and ovary medium, round, compact without
acini.

7)  The present cestode, differs from S. aurangabadensis in having the large scolex, spherical, testes in two lateral
groups, 5 on each lateral side, vas deference straight, reaches up to longitudinal excretory canal, cirrus pouch elongated,
cylindrical, cirrus coiled, vagina posteriodorsal to the cirrus pouch and found in Ovis bharal.

8)  The worm under discussion differs from S. garhwalensis in having the oval to spherical testes, 0-9 in number on
each lateral side.

9)  The present forms, differs from S. kotdwarensis in having the testes 1-12 in number and found in Ovis aries.

10) The present parasites, differs from S. marathwadaensis in having scolex circular, testes 5-7 in number, in two
groups, the vas deference straight, runs up to longitudinal excretory canal and ovary medium, compact, oval, in anterior
half of the segment.

11) The present cestodes, differs from S. yawalensis in having the scolex quadrangular, testes 2-3 on each side, lateral
to ovary, ovary medium, globular, and vagina anterior to cirrus pouch.

12) The present forms, differs from S. jadhavae in having the scolex globular, mature segment 8 times broader than
long, testes 5-7 in number, vagina anterior to the cirrus pouch and reported from Ovis bharal.

13) The present tapeworm, differs from S. alli in having the scolex oval, broad in middle, narrow at both the ends,
mature segments squarish, testes medium, 11 in number (5+6 or 6+5), unevenly distributed and genital pore regularly
alternate.

14) The present parasites, differs from S. dhondagae in having the scolex quadrangular, testes 8-10 in number,
arranged in two rows, ovary distinctly bilobed, elongated with 8-9 acini in each lobe and par uterine organs simple.

15) The present cestode, differs from S. caprai in having the scolex globular, mature segment squarish, testes 8-9 in
number, arranged in two lateral fields, vas deference long, slightly curved and ovary medium, oval, with irregular
margin.

16) The worm under discussion, differs from S. pandeyi having scolex large, globular, testes 20 in number, arranged
in two lateral fields, vas deference curve and ovary oval, near anterior margin of the segment.

17) The present tapeworm, differs from S. daulatabadensis in having the scolex globular, mature segment squarish,
testes small, 11 in number, 7 on poral and 4 on aporal side and vas deference medium slightly curved.

18) The present form, differs from S. indapurensis in having the scolex quadrangular, mature segment squarish, testes
medium, 8-9 in number, cirrus pouch large, elongated and ovary medium in size, oval in shape.

19) The present cestode, differs from S. jadhavi in having scolex large, the testes 14 in number, scattered on dorsal,
lateral and ventral sides of the ovary and ovary bilobed with several acini, near posterior part of segment.

20) The present worms, differs from S. hircusi in having the scolex circular, testes 10-12 in number, ovary medium,
globular and uterus bilobed sac.

21) The present cestodes, differs from S. kapadnaensis in having scolex globular, mature segment 8 time broader than
long, testes 4-6 in number and vagina dorsal to cirrus pouch.

22) The present form, differs from S. shrigondaensis in having the scolex round, mature segment 9-10 times broader
than long, testes 10-12 in number, in two lateral fields.

23) The present parasites, differs from S. songirensis in having scolex globular, mature segments are acraspidote,
testes 7-8 in number and ovary oval.

24)  The present worms, differs from S. kanegaonensis in having the scolex oval, testes 17-19 in number, in two lateral
groups, ovary medium, oval, divided in two pairs, genital pore regularly alternate and reported from Ovis bharal.

25) The present cestodes, differs from S. intestinalis in having scolex rectangular, mature segment 8§ time broader than
long, testes 4 in number, on each side, vagina anterior to cirrus pouch, genital pore regularly alternate and reported from
Ovis bharal.

26) The present parasite, differs from S. alii (minor) in having scolex quadrangular, mature segment 12 to 13 time
broader than long, testes 9 to 10 in number on each side and genital pore regularly alternate.

27) The present parasites, differs from S. indiana in having scolex globular, testes 4-5 in number, vas deference curved
and ovary compact, U shaped.
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28) The present form, differs from S. gangakhedensis in having the scolex quadrangular, mature segment broader than
long, testes 9 in number, four on poral and five on aporal side and with two big paruterine organs.
29) The present tapeworms, differs from S. abhimanyui in having the scolex circular, mature segments 20-30 times,
broader than long, testes 11-12 in number, cirrus pouch pyriform and vagina anterior to cirrus pouch.
30) The present worms, differs from S.ganeshraoji in having testes 14 in number, in two lateral fields, ovary medium,
bilobed, paruterine organs two in number with eggs and genital pore regularly alternate.
31) The present cestodes, differs from S. gangadharraoi in having scolex globular, testes 8-10 in number, in two
lateral fields, par uterine organs one on each lateral side and genital pore regularly alternate.
32) The present worms, differs from S. jadhavae (minor) in having scolex quadrangular, testes 24 in number, in two
lateral fields and ovary medium, bilobed.

Additional differentiating characters with all the species are given in the comparative chart at the end.

The above noted characters are valid enough to accommodate these worms into a new species and hence the
name S. bhadgaonensis n. sp. is proposed after the locality.

Type of species : Stilesia bhadgaonensis n.sp.

Host . Capra hircus (Linnaeus, 1758).

Habitat : Intestine

Locality : At. Bhadgaon, Dist. Jalgaon, (MS), India.

Date of collection : 07" January, 2017.
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ABSTRACT: During the present study ten species of Eimeria are found in sheep, eight species are redescribed
and two are new species.
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1. INTRODUCTION:

Coccidiosis is a parasitic disease affecting a variety of animals, especially mammals and birds. The causative
organism is a microscopic, spore — forming, single — cell protozoa called coccidia. Coccidia are from the same class of
organisms (sporozoa) that cause malaria. Coccidia are sub-classified in to many genera.

In sheep and goats, coccidiosis is caused by the genus Eimeria. Within this genus, there are more than ten
species of coccidia that are known to infect sheep and goats. Not all of the species are pathogenic or have the same level
of pathogenicity. In fact, only a few are usually responsible for disease outbreaks.

2. MATERIAL AND METHODS:

The material for the study of coccidia of goats and sheep was obtained from various slaughter houses as well as
from different fields in and around Beed (M.S.). Different parts of the intestine of slaughtered goats were examined and
processed within 4-5 hours after collection.

The faecal contents were diluted with distilled water and sieved to remove the large faecal debris. After repeated
washing the oocysts were concentrated by centrifugation at 3000 rpm for 10 minutes. The oocysts were then spread out
in shallow petri dishes and covered with 2.5% solution of potassium dichromate for sporulation.

3. OBSERVATION AND RESULTS:

During the study ten species of Eimeria are found in sheep, eight species are redescribed and two are new
species. Eimeria crandallis was the most frequent, being found in 108 out of 594 positive samples (18.18%) or 4.38%
of the total samples. Eimeria parva was the second common species found in 90 out of 594 positive samples,
representing 15.15% of the positive samples and 3.65% of the total samples examined. Eimeria weybridgensis was the
third species found in 82 out of 594 positive samples, representing 13.80% of the positive samples and 3.33% of the
total samples examined. Eimeria ninakohlyakimovae was the fourth found in 750ut of 594 positive samples, representing
12.62% of the positive samples and 3.04% of the total samples examined. Eimeria intricata was the fifth found in 61out
of 594 positive samples, representing 10.26% of the positive samples and 2.47% of the total samples examined. Eimeria
ahsata was the sixth species found in 55 out of 594 positive samples, representing 9.25% of the positive samples and
2.23% of the total samples examined. Eimeria ovina was the seventh species found in 41 out of 594 positive samples,
representing 6.90% of the positive samples and 1.66% of the total samples examined.

4. DESCRIPTION OF THE OOCYST OF EIMERIA OVINA:

The oocysts are elongated with micropyle and micropylar cap. The anterior end is slightly tapering and
somewhat flattened at micropylar end. Micropylar cap is saucer shaped. The oocysts are covered with two layered wall
which is 2.5um thick. The outer layer is yellowish in colour, 1.2um thick while inner layer is dark brown in colour and
1.1um thick. The micropyle is 6 to 12um wide. Polar granule may or may not be present. Oocystic residuum is absent.

The unsporulated oocyst shows spherical sporoblast which is vacuolated and measures 16 to 20um in diameter.
The sporocysts are elongate, ovoid and slightly tapering without stieda body. The sporozoites are elongated comma
shaped and lie head to tail longitudinally. Each sporozoite carries two refractile bodies, large one at the broader end, and
small one at the narrower end. Sporocystic residuum is in the form of a small group of granules near the middle of the
sporocyst.

Available online on - WWW.IJIRMF.COM Page 115



INTERNATIONAL JOURNAL FOR INNOVATIVE RESEARCH IN MULTIDISCIPLINARY FIELD ~ ISSN: 2455-0620 Special Issue : 23, March— 2021
Monthly, Peer-Reviewed, Refereed, Indexed Journal with IC Value: 86.87 Impact Factor: 6.719 Publication Date: 31/03/2021

Table 1: The Dimensions Of The Sporulated Oocysts Of Eimeria Ovina From Sheep Are As Follows
(All measurements are in microns)

Particulars Qocyst from sheep
Length of the oocyst 35.5-50.2 (49.57)
Width of the oocyst 30.2 -42.4 (36.3)
Length width ratio of the oocyst 1.3-1.3(1.37)
Length of the sporocyst 10.5 - 20.8 (14.8)
Width of the sporocyst 6.5-13.4(9.82)
Length width ratio of the sporocyst 1.5 -1.6 (1.50)

The frequency distribution of the lengths and widths of the oocysts of Eimeria ovina from sheep shown in fig.1
Sporulation time:
The sporulation time of the oocysts was 72 to 84 hours.
Prevalence:
The species was found in 1.66% of the 2462 sheep examined from Beed district.

Elimera eving

-l i

Sporulated oocyst of Eimeria ovina from sheep
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Fig.1.Showing The Frequency Distribution Of The Lengths And Widths Of Oocysts Of

Eimeria Ovina From Sheep.

Table. 2 Showing the comparative dimensions of oocysts of Eimeria ovina from sheep
(Based on various authors) (All measurements are in microns)

Sr.no. Author Length of the Width of the Average
oocyst oocyst
Levine and Ivens
1 (1970) 23.0-36.0 16.0 —24.0 27.0 x 20.0
2 Norton et.al (1974) 25.0-36.0 15.0-24.0 31.0 x20.0
3 Bawazir (1980) 31.62 -47.94 18.36 —26.52 37.46 x 20.87
4 Present author 40.2 -55.2 30.2-424 49.57x 36.3
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5. COMMENTS:

This species was first described by Levine and Ivens (1970) to resemble the Eimeria arloingi type of oocyst
described from sheep. The authors suggested that oocysts described as E. arloingi by earlier workers from sheep and
goats differed from one another. This species was described in detailed by Norton et.al (1974) and later on by various
workers like Bawazir (1980), Varghese and Yayabu (1985), OCallaghan et.al. (1987), Dasilva et.al. (1991), Amarante
and Barbosa (1992), Maingi and Munyua (1994), Arsalan et.al. (1999), Galip Kaya (2004), Gul A (2007), Karl
Skirnisson (2007), Fawzia H. Toulah (2007), Yakhchali and Zarei (2008), Yakhchali and Egbal Golami (2008) and
Gauly (2008). A comparison of the oocysts from sheep of present author with the previous worker is given in Table 1.
After the observation of the previous workers it has seen that the oocyst described herewith those described by Levine
and Ivens (1970), Norton et. al. (1974) and Bawazir (1980) show interesting variation. The oocyst wall is thinner in the
forms described by Norton et.al. (1974) compared to the other three while the thickness of the wall of the present oocysts
is similar to described by Levine and Ivens (1970). The micropylar cap in the present form is slightly larger than the one
described by Levine and Ivens (1970). The body dimensions of the present forms are larger than Levine and Ivens
(1970), Nortan et.al. (1974), and Bawazir (1980). Stieda body was reported by Levine and Ivens (1970) and Bawazir
(1980). There was no stieda body in the oocysts of Norton et. al. (1974). Present species matches with it as the stieda
body is absent here. Inspite of minor differences in morphometrics the species is considered as E. ovina and redescribed
here.

Host - Ovis aries

Habitat- Oocyst found in intestinal content

Locality- Beed, (M.S)
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Cbstract: Coccidial infection is universal and the young one of sheep and goats are more susceptible for coccidih
infection. The phylum Apicomplexa, of subkingdom protozoa, having genus Eimeria showing majority of parasitic
protozoan causing coccidiosis in various vertebrates. Parasitological, gross and microscopic examinations
revealed Eimeria infection was common in goat.

Extensive survey from June 2020 to January 2021 was carried out to record the prevalence of coccidia
in goat in Vaijapur tehsil of Aurangabad district. Material for this investigation was obtained from various
villages and fields around the Vaijapur tehsil. The collected faecal samples are laced in separate plastic pouch
and placed it in the refrigeration until examination. During the period of eight months total 583 samples were
examined, out of which 126 were positive for coccidial infection, the percentage prevalence is 21.61%.

\Key Words: Goat, Coccidia, Vaijapur, prevalence etc. J

1. INTRODUCTION:

Maharashtra has highly uneven distribution of rainfall. For example, while the Konkan region receives as high
as 2500 mm; Marathwada receives lesser than 800 mm of rainfall, annually. Maharashtra and Marathwada facing
possibly the worst droughts in the past 100 years, third drought in the last four years. This is due to lots of factors;
relative dry winter excessive depletion inn ground water level, effect of al-nino etc.

Agricultural economy of Marathwada is mostly dependent on so many small rudiment like sheep and goats,
poultry, fishes and so on. Meat, milk, skin, eggs, manure, wool are the lots of product of these rudiments playing a major
role in poor’s people family. Osmanabadi, Sangamneri and Surti are recognised goat breed of Marathwada called
Deccani breed. Goat is hardy animals, adapted to harsh conditions of Marathwada.

Rearing goat is mainly extensive range management system on community range land, crop residues and forest
land. On goat farming near about Approximately 50 lakh families and on sheep rearing Approximately 1.5 lakh families
are depending throughout Maharashtra. Rearing practices of both carried out in rural population of Maharashtra.
Vaijapur tehsil of Aurangabad comes under low rainfall zone so farmers from this tehsil rear more goats as a subsidiary
business.

Coccidiosis is an economically disease that caused by Eimeria spp. Small and large intestines are target tissues
of this protozoan parasite!!! Several species of coccidia causes extensive pathological damage and mortality in cattle,
poultry, pig, sheep, goat and other animals. The study of coccidia has enhanced this group’s pathological, medical and
veterinary importance. The aim of this study was to determine the prevalence of coccidial infection and pathology of
coccidiosis of goats.

2. MATERIAL AND METHODS:

Extensive survey from April 2020 to March 2021 was carried out to record the prevalence of Coccidia in goat
in Vaijapur tehsil of Aurangabad district. Material for this investigation was obtained from various villages and fields
around the Vaijapur tehsil. The collected faecal samples are laced in separate plastic pouch and placed it in the
refrigeration until examination.

The samples were examined and processed within four to five days after collection. The faecal contents were
diluted with distilled water and sieved to remove the large faecal debris. After repeated washing the oocysts were
concentrated by centrifugation at 3000 r.p.m. for 10 minutes. The oocysts were then spread out in shallow Petridish and
covered with 2.5% solution of potassium dichromate for sporulation. Care was taken to see that they were properly
aerated and also to prevent desiccation. The sporulation was carried in all cases at room temperature (about 28°c — 32°c).
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The oocysts were examined regularly to check up if they are sporulated. The checking was done twice daily in the case
of species with a sporulation time of more than one or two days.

3. RESULTS:
Extensive survey from June 2020 to January 2021 was carried out to record the prevalence of Coccidia in goat

in Vaijapur tehsil of Aurangabad district. Material for this investigation was obtained from various villages and fields
around the Vaijapur tehsil. The collected faecal samples are laced in separate plastic pouch and placed it in the
refrigeration until examination. During the period of eight months total 583 samples were examined, out of which 126
were positive for coccidial infection, the percentage prevalence is 21.61%.

A month wise analysis of the eight months prevalence showed that maximum prevalence was during August
(30.30%), October (28.57%), September (25.71%), June (25%), July (20%). The lowest prevalence was during
December (18.75%), November (17.64%), January (13.68%). The details of the number of samples examined and the
month wise prevalence is shown in following table

TABLE NO. 1. Showing The Month Wise Prevalence Of Coccidia In Goats In Vaijapur
Tehsil During The Period June 2020 To January 2021

Sr.No. Period Number of Number of Percentage
Samples Samples Positive Prevalence
Examined
1 June 20 40 10 25%
2 July 20 60 12 20%
3 August 20 66 20 30.30%
4 September 20 70 18 25.71%
5 October20 70 20 28.57%
6 November 20 102 18 17.64%
7 December 20 80 15 18.75%
8 January 21 95 13 13.68%
Total 583 126 21.61%

FIG. NO. 1 :- Showing the month wise prevalence of Coccidia in goats in Vaijapur

tehsil during the period June 2020 to January 2021
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4. DISCUSSION:

The overall prevalence of coccidial infection in goat in the present study was 21.61% which is comparable to
previously reported prevalence of Aleksandra Balicka-Ramisz In Western Pomerania the highest intensity of excretion
of oocysts was during May-July and the lowest during November-January in West Ukraine Province the peak of oocysts
excretion was in May-July and the lowest in October-December!*. And According to 0. M. Majaro and 0. 0. Dipeolul
(1981) there were relatively few coccidia oocysts between October and March and peaks occurred in August and
September 1,

5. CONCLUSION:
The pattern suggested that the peak is in the mid of monsoon up to the starting of winter. The prevalence
gradually reduces after the mid of winter and onset of summer.
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(Abstract: The present investigation deals with taxonomic observation of new tapeworm of genus Aliezia viz. AlieZl\a
kalsei n. sp., collected at Shirud, Tq. & Dist. Dhule, (M.S.), India. The worms general topography show scolex
medium, quadrangular, with 4 suckers; neck medium; mature proglottids larger; interproglottidal glands small, 8-
12 in number, testes 3-6 in number; cirrus pouch medium; cirrus thin, ovary medium; vagina posterior to cirrus
pouch; ootype and vitelline glands absent; genital pores small, gravid segments broader than long; par uterine show
Oncospheres. Histopathological study show heavy infection of Aliezia kalsei causing damage to intestinal layers
showing deep ulceration.

Q{eywords: Aliezia kalsei, Shirud, histopathology, intestinal layers, Capra hircus. /

1. INTRODUCTION:

The genus Aliezia was erected by Shinde in 1968 with its type species Aliezia indica from a sheep, Ovis bharal
at Aurangabad, M.S., India. He also reported a new species as Aliezia indica minor from the same host. Ali and
Deshpande redescribed the same genotype in 1971 from deer. One more species Aliezia aurangabadensis is added by
Shinde, Jadhav and Kadam in 1979. Later on three species were added viz., Aliezia kaijensis by Lakhe, 2004 from Ovis
bharal, Aliezia shindei by Kalse, 2008 from Capra hircus and Aliezia hircusae by Suryawanshi, 2019 from Capra hircus

The present form deals with the description of new tapeworm, Aliezia kalsei. Cestode lives in a hazardous
environment where the parasitic movement towards gut and passage of food make the possession of an efficient form
of attachment. Taxonomical studies reveal that the hold fast organ namely sucker is stout with heavy musculature
adopted to attach to the mucosa of hosts intestine. Some Penetrative type of scoleces show attachment and invaded into
crypts of Lieberkhun while non - penetrative type superficially attached to mucosal epithelium of intestinal villi (Shinde
and Mitra, 1980). Important contributions were done in this direction by Joshi and Kamalpur (1971); Mitra and Shinde
(1981); Jadhav and Shinde (1981); McDonough and Gleason (1981); Banarjee et al. (2006); Patil and Chaudhari (2010).
Histopathology revealed disseminated erosion at the site of attachment, lymphocyte migration and hyperplasia of
connective tissue in the lamina propria (Ivona, 2006). However, the extent of damage depends upon the depth of
penetration of scolex type and number of cestode parasites where they localize in the body of host (Paperna and Zwerner,
1976).

In the present study of histopathological an attempt has been made to visualize up to what extent the infestation
of cestode parasites Aliezia kalsei caused the damage to the intestine of host Capra hircus.

2. MATERIAL AND METHODS:

The survey of Capra hircus were made at Shirud Tq. & Dist. Dhule, M.S., India for cestode parasites. Twenty
Five worms were collected from the intestine. Few worms were flattened and preserved in 4% formalin, stained with
Harris Haematoxyline, passed through various alcoholic grades, cleared in Xylol and mounted in DPX. Drawings were
made with the help of camera lucida. All measurements are in millimeters.

The infected intestine attached with worms and pieces of uninfected intestine were fixed in Bouin's fluid, later
washed in running water, dehydrated through various alcoholic grades, cleared in Xylene, embedded in paraffin wax at
(58-60°C), blocks were prepared, cut at 7mp and slides stained in Haematoxylin eosin double staining method and
mounted in the DPX. The photomicrographs were taken with the help of camera.
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Aliezia kalsei n. sp.

3. DESCRIPTION (Figs. 1: A, B, C)

Twenty five specimens, of the cestode parasites, were collected, from the intestine of a goat, Capra hircus at
Shirud, Tq. & Dist. Dhule, M.S., India; in the month of June, 2019. The worms were small, having thick musculature,
with scolex, numerous immature, mature and gravid segments.

The scolex is medium in size, quadrangular in shape, with 4 suckers, without rostellum and rostellar hooks and
measures 0.250 to 0.260 in length and 0.253 to 0.300 in breadth. The suckers are large in size, oval in shape, arranged
in two rows, slightly overlapping to each other on each side and measure 0.116 to 0.120 in length and 0.100 to 0.113 in
breadth.

The neck is medium in length, slightly broad anteriorly and narrows posteriorly and measures 0.183 to 0.190 in
length and 0.140 to 0.160 in breadth.

The mature proglottids are large in size, broader than long, almost 12 and half times broader than long, with
concave lateral margin and measure 0.018 to 0.023 in length and 0.285 to 0.294 in breadths.

The interproglottid glands are small in size, oval in shape, distributed on either side of the proglottids, at their
lateral corners in the intersegmental regions, 8 to 12 in number, on each side.

The testes are medium in size, oval in shape, 3-6 in number, unevenly distributed, present at the lateral side of
the segments and measure 0.006 to 0.009 in length and 0.003 — 0.006 in breadth.

The cirrus pouch, one in each segment, medium in size, elongated, oval in shape, situated in the middle of the
segment, transversely placed and measures 0.015 to 0.023 in length and 0.006 to 0.009 in breadth. The cirrus is thin,
curve, within the cirrus pouch and measures 0.018 to 0.024 in length and 0.003 in breadth.

The vas deferens is densely coiled, wavy and measures 0.051 to 0.059 in length and 0.003 in breadth.

The ovary on each side is medium in size, oval in shape, situated in the middle of the segments, a single mass
with unequal width and measures 0.009 to 0.015 in length and 0.009 to 0.011 in breadth.

The vagina is a thin tube, situated posterior to the cirrus pouch, runs transversely, straight, situated in the middle
region of the segment and measures 0.062 to 0.071 in length and 0.003 in breadth.

The ootype and vitelline glands are absent.

The genital pores are small, situated in the middle of the lateral margin and measure 0.003 in width.

The gravid segments are broader than long, almost 7 times broader than long and measure 0.053 to 0.060 in
lengths and 0.400 to 0.413 in breadth.

Oncospheres develop inside the uterus which is internal and enclosed in well-developed par uterine organ.
Oncospheres measures about 0.003 to 0.009 in diameter.

4. DISCUSSION:
1) The present worm, differs from Aliezia indica in the size of Scolex (0.250 - 0.260 x 0.253 - 0.300 as against 1.22 x
0.96), from A. indica minor (0.250 - 0.260 x 0.253 - 0.300 as against 0.95 x 1.22), from A. aurangabadensis (0.250 -
0.260 x 0.253 - 0.300 as against 1.67-1.74 x 1.14 -1.17), from A. kaijensis (0.250 - 0.260 x 0.253 - 0.300 as against
0.011-0.351 x 0.909-1.499), from A. shindei (0.250 - 0.260 x 0.253 - 0.300 as against 0.491 - 0.535 x 0.379 - 0.428) and
from A. hircusae (0.250 - 0.260 x 0.253 - 0.300 as against 0.100 - 0.108 x 0.100 - 0.137).
2) It differs in having a definite number of testes, on each side of proglottids from A. indica (3-6 as against 4-6), from
A. indica minor (3-6 as against 4-5), from A. aurangabadensis (3-6 as against 4), A. kaijensis (3-6 on each side as against
5-8), from A. shindei, (3-6 as against 1-5) and from A. hircusae (3-6 as against 3-5).
3) It differs in the total number of interproglottid glands, at the corners in each segment from A. indica and A. indica
minor (8-12 as against 10-12), from A. aurangabadensis (8-12 as against 16-20), from A. shindei (8-12 as against 16-
28) and from A. hircusae (8-12 as against 13-14).
4) It differs in the width of mature proglottids from A. indica (0.018 -0.023 x 0.285 - 0.294 as against 1.67), from A.
indica minor (0.018 - 0.023 x 0.285 - 0.294 as against 1.61), from A. aurangabadensis (0.018 -0.023 x 0.285 - 0.294 as
against 1.28 -1.30), A. kaijensis (0.018 -0.023 x 0.285 - 0.294 as against 1.101-1.158), from A. shindei (0.018 - 0.023 x
0.285 - 0.294 as against 0.848 - 0.982) and from A. hircusae (0.018 -0.023 x 0.285 - 0.294 as against 0.036 - 0.053 x
0.316 - 0.366).
5) It differs in the position of genital pore from A. indica, (situated in the middle of segment as against in anterior half),
from A. indica minor (situated in the middle of segment as against in anterior half at one fourth level.), from A.
aurangabadensis (situated in the middle of segment as against in anterior or posterior half), from A. kaijensis (situated
in the middle of segment as against anterior or posterior to the middle of segment) and from A. hircusae (situated in the
middle of segment as against in anterior half of segment).
6) It differs in their host from A. indica, A. indica minor and A. kaijensis (Capra hircus as against Ovis bharal).

As above distinguishing characters are enough, to erect a new species for these worms and hence the name
Aliezia kalsei n.sp. is proposed, in the honor of Prof. Dr. A. T. Kalse, Nanasaheb Y. N. Chavan Arts, Science and
Commerce College, Chalisgaon, Dist. Jalgaon, for his constant encouragement.
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Type species : Aliezia kalsei n. sp.
Host : Capra hircus (Linnaeus, 1758)
Habitat : Intestine
Locality : At. Shirud, Tq. & Dist. Dhule, M..S.
Date of collection : 7"June, 2019.

Fig: 1 — Camera Lucida And Microphotograph Of Aliezia kalsei n. sp.

A —Scolex; B — Mature segments; C — Gravid segments
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HISTOPATHOLOGICAL STUDIES:

The study pertains to histopathological observations of Aliezia kalsei intestinal Cestode partasite of host Capra
hircus. On closer observations, the transverse section of healthy host intestine, shows intact histological architecture and
all layers are clearly observed in Fig 2(A), whereas in the transverse section of infected intestine show penetrative type
of scolex, inserted in the intestinal wall of the host. It shows considerable damage to intestinal mucosa and submucosa
layer as shown in the Fig. 2(B).

By damaging the hosts’ intestinal wall, parasite minimizes the absorptive area of digestion, which increases the
loss of nutrients and creating local intestinal ulceration of the host intestine. When the scolex of the cestode reaches up
to the muscularis externa layer, cellular infiltration occurs. The cells present at the site are invaded by leukocyte,
eosinophil and lymphocytes. The parenchymal muscles are broken and appear at damaged region of inner villi of
intestine. These cells are adapted for resisting parasites. Redness of intestine appears because of the firmly attachment
with the suckers.

Fig. 2: (A) T.S. of non- infected intestine of Capra hircus.
(B) T.S. of Infected intestine showing inserted Scolex of Aliezia kalsei
inside the mucosa and submucosal layer.

The worm is not only successful in entering into the intestine, but also forming the ulceration in the intestinal
wall. The parasite may affect host physiology in many ways that induce stress in the host. The parasitic infections in
turn disturb the metabolic pathways (Esch et al., 1977). The present study shows the similar results as previously
reported by (Gopal Krishnan, 1968).

It can be concluded that cestode parasites Aliezia collect the nutritive material from the intestine of hosts Capra
hircus which is essential for their nourishment and growth. It also lowers the nutritional value of the host meat.
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Abstract: Plant resources have made substantial contribution to human welfare. The progress of human
beings has been associated with his use of plant resources especially for the supply of food, fuel, fiber and
medicine. The Indian economy depends greatly on the number of wild plant species. Human beings have
cultivated more than 7000 plant species for food throughout the history. Today only 20 species provide 90%
of the world’s food and just three species mainly wheat, rice and maize supply more than 50% of the world’s
food. The biochemical’s present in the vast majority of the plant species are the great reservoirs of new and
potential drugs. The plant resources are the major sources of the antimicrobial agents. They can be used for
monitoring the environmental changes.

In the present study total phenol content (TPC) of ten medicinal plants and common seed borne fungi
of Bhendi (Abelmoschus esculentus (Linn) Moench.) were determined. Effect of ten wild medicinal plant leaf
extract on the spore germination, dry mycelial weight and sporulation were carried out of selected three seed
borne fungi Alternaria tenuis, Curvularia lunata and Fusarium oxysporum. It is evident from results that Dry
mycelial weight, sporulation and spore germination inhibited by leaf extract of the medicinal plants Solanum
xanthocarpum, Semecarpus anacardium and more Dry mycelial weight, sporulation and spore germination
found in the leaf biomass extract of Vitex negundo, Balanites aegyptiaca and Helicteres isora as compared to
other test medicinal plants.

Key Words: Sporulation, Bhendi, Medicinal plants, Dry mycelial weight, TPC, fungi etc.

1. INTRODUCTION:

Maharashtra state many medicinal plants are very common, dominant and wide spread. They occupy almost all
open spaces. The biochemical’s present in the medicinal plants have great reservoirs of new and potential drugs. The
reports in general on utilization of medicinal plants for vegetable crop Bhendi in relation to the seed borne fungi dry
mycelial weight, seed germination percentage and sporulation was carried out.

It is observed from the results that the waste biomass in the form of leaf extracts of ten selected medicinal plants
were inhibitory for spore germination, mycelial growth and sporulation of some common and predominant seed borne
fungi like Alternaria, Curvularia and Fusarium in more or less degree. For this the common and predominant seed
borne fungi were grown in liquid Glucose Nitrate medium supplemented with biomass powders of medicinal plants.
The spore germination of the seed-borne fungi was studied after twenty four hours of incubation period. The growth in
terms of dry mycelial weight of the test seed borne fungi was studied after seven days of incubation period and important
conclusions were drawn.

It is clear from the results that the leaf biomass of Semecarpus anacardium (2.1mg/ gm) and Solanum
xanthocarpum (2 mg/gm) showed more Total Phenol Content while the leaf biomass of Vitex negundo showed very less
Total Phenol Content (0.5 mg/gm) as compared to the leaf biomass of the other test medicinal plants. Similar study was
carried out by Pandey et al.( 2004), Oboh and Alkindahunsi (2004) studied changes in the total phenol content of leafy
vegetables. It is clear from the results presented in table 2 that leaf extracts of all the test medicinal plants were found
to be more or less inhibitory for the incidence of dry mycelial weight, sporulation and spore germination percentage of
selected seed borne fungi of Bhendi. The leaf extract of Semecarpus anacardium and Solanum xanthocarpum were
found to be more inhibitory and leaf extract of Vitex negundo, Balanites aegyptiaca and Helicteres isora were found to
be very less inhibitory for the dry mycelial weight, sporulation and spore germination percentage of Bhendi as compared
to the leaf extracts of the other test medicinal plants. Neeti et al. (1982) isolated Fusarium moniliforme, Aspergillus
flavus, A. fumigatus A. tereus, A. sulphureus and A. niger from the seeds of Bhendi. Bodke (2001) screened plant extract
of thirty one plants and reported that majority of plant extracts is more or less degree found to be inhibitory for spore
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germination, growth and sporulation of Alternaria tenuis, Curvularia lunata, Drechslera tetramers, Aspergillus flavus
and Fusarium moniliforme.

2. MATERIALS AND METHODS:
Collection of Seed Samples:

Seed samples of the test vegetable Bhendi was collected from field, store houses and market places for further
study. A composite seed sample of test vegetable was prepared by mixing the individual samples together, preserved in
gunny bags at room temperature during the studies (I.S.T.A. 1966).

Studies on total phenol content (TPC):

Total phenol content of the leaf of the selected medicinal plants were carried out by using Folin- Ciocalteu
method which was given by Mahadeven and Sridhar in 1996. For this 1ml of the alcoholic extract of leaf biomass of the
selected medicinal plants were taken in a graduated test tube. In this test tube added with 1ml of Folin—Ciocalteu reagent
and 2ml of sodium carbonate (Na,Cos) solution. The test tube was kept on shaker. After this the test tubes were put in a
water bath for one minute boiling water. The test tube was hold under running tap water for cooling. Solution in the
test tube diluted by adding 25 ml of distilled water. Diluted blue colored solution used for determination of absorbance.
The absorbance of diluted solution was measured at 650nm in a spectrophotometer. Different concentrations of catechol
were prepared from which the unknown were read from a standard curve. All the reagents without alcoholic extract of
leaf biomass of the test medicinal plants was considered as a blank reading. This was used to adjust the absorbance to
ZEeTO0.

Identification of seed borne fungi:

The seed borne fungi were identified by preparing slides observed under microscope. Microscopic observation
of seed borne was carried out. Identification of was done with authentic literature (Mukadam, 1997). Pure culture of the
identified fungi were prepared and maintained on PDA (Potato Dextrose Agar) slants (Subramanian, C.V., 1971).

Preparation of spore suspension:

Spore suspension was prepared by adding 10ml sterile distilled water in to pure culture test tubes. These pure
cultures were preserved and maintained on PDA slants for one week at suitable temperature. Content of slant was filtered
through muslin cloth and filtrates were conserved. The filtrate was used as spore suspension for further study. Similar
study was carried out by Igbal Singh and J.S. Chauhan (1973)

Study of spore germination:

During the present studies, 25ml of GN medium supplemented separately with 2ml of 5% plant extract was
poured in 100ml borosil conical flasks. The flasks were previously sterilized. These sterile flask were inoculated with
2ml spore suspension of the selected seed borne fungi. These selected fungi were preserved on Potato Dextrose Agar
medium slants for one week. The flasks were incubated at favorable environment for twenty four hours. After
inoculation and incubation the spore germination was studied. Spore germination studied by using cavity slides and
observing under the microscope (Jha, D.K. 1993).

With the help of calibrated microscope length of germ tubes were measured. The pure culture flasks with
Glucose Nitrate medium without addition of the 2ml of 5% plant extract served as control (Bodke, S.S., 2001).

Study of Dry Mycelial weight and sporulation of seed borne fungi:

During the present studies some common and dominant seed borne fungi of Bhendi was carried out and
commonly found fungi were selected for further study. The selected fungi were Alternaria tenuis, Curvularia lunata
and Fusarium oxysporum were grown in Glucose Nitrate medium supplemented separately with 2ml of five percent
plant extracts of medicinal plant biomass for seven days at room temperature. After the one week content in the flask
were separated by the filtration. Previously weighed Whatman filter paper number 1 contained mycelial mat. Mycelial
mat oven dried 24 hours at 60°C temperature. The growths of seed borne fungi were measured by subtracting initial
weight of Whatman filter paper number 1 from final weight. Fungi grown without addition of leaf extract were
considered as control reading. Sporulation studied by observed under the microscope.

Table No. 1: Studies On Production And Total Phenol Content (TPC) Of
Leaf Biomass Of The Medicinal Plants.

Sr. | Botanical Name TPC (mg/gm)

No. Leaf Stem Root
01. | Abrus precatorius L. 2.0 0.6 0.8
02. Aegle marmelos (L.) Corr. 1.9 0.8 0.6
03. Balanites aegyptiaca Delile. 1.9 0.9 0.5
04. Datura metel L. 2.0 1.2 0.8
0s5. DIOSCOREA BULBIFERA L. 0.8 0.4 0.2
06. Helicteres isora L. 1.9 1.0 0.6
07. Sapindus laurifolius Vahl. 1.6 0.7 0.9
08. Semecarpus anacardium L. 2.1 1.4 1.2
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09. Solanum xanthocarpum Schra. 2.0 1.8 1.2
10. Vitex negundo L. 0.5 0.4 0.7

3. RESULTS AND DISCUSSION:

During the present studies ten medicinal plants which found very common and easily available were selected.
Fresh leaves of the selected plants were collected. 100gms of fresh leaves were dried. They were weighed separately
after drying. The leaf biomass of the medicinal plants was determined by subtracting weight of the dried leaf from
weight of the fresh leaf. The chemical analysis of the leaves biomass was carried out. The total phenol content was
determined by Folin Ciocaltue method and their results are presented in table - 1.

It is found from table no. 1 that Semecarpus anacardium (2.1 mg/gm) and Solanum xanthocarpum leaf biomass
(2.0 mg/gm) found highest Total Phenol Content and leaf biomass of Vitex negundo (0.5 mg/gm) showed less amount
of Total Phenol Content.

It is evident from result recorded in the table no. 1 that Semecarpus anacardium and Solanum xanthocarpum found
highest (1.2 mg/gm) of TPC as compared to other test medicinal plants. Similar study carried out by Yubedee, A. G.
(1998) and Pathak, D. and M.P. Srivastava (2000).

It is evident from the results presented in table- 2 that three very common seed borne common fungi (Igbal
Singh and J.S. Chauhan, 1973) were selected for further study and effect of ten wild medicinal plant leaf biomass tested
against these three fungi. In this study dry mycelial weight (DMW), spore germination percentage (SGP) and
Sporulation (SPL) were considered for further study.

It is found from table no. 2 that Alternaria tenuis dry mycelial weight more inhibitory in leaf extract of Solanum
xanthocarpum (12 mg) and Semecarpus anacardium (14 mg). More dry mycelial weight found in the leaf biomass of
Balanites aegyptiaca (45 mg) which was near about the control reading. Alternaria tenuis spore germination percentage
inhibited in the leaf biomass of Semecarpus anacardium (25%) and highest found in the leaf biomass of Vitex negundo
(75%) and in control (80%) spore germination was found. Sporulation inhibited by Abrus precatorius, Semecarpus
anacardium and Solanum xanthocarpum as compared to other test medicinal plants. Similar study carried out by
Komaraiah, M. and S.M. Reddy (1985) in methi.

It is found from table no. 2 that Fusarium oxysporum dry mycelial weight more inhibitory in leaf biomass of
Datura metel (22 mg) and Sapindus laurifolius (44 mg) higher dry mycelial weight as compared to other test medicinal
plants. Fusarium oxysporum spore germination percentage inhibited in the leaf biomass of Solanum xanthocarpum
(20%) and higher spore germination percentage found in the leaf biomass of Balanites aegyptiaca (70%) and in control
(80%) spore germination was found. Sporulation inhibited by Abrus precatorius, Semecarpus anacardium and Solanum
xanthocarpum as compared to other test medicinal plants. Similar study carried out in okra (Neeti Sexena, Vijaya
Kumari and D. Karan, 1982)

It is evident from result presented in the table no. 2 that Curvularia lunata dry mycelial weight more inhibitory
in leaf biomass of Solanum xanthocarpum (15 mg) and Balanites aegyptiaca (40 mg) higher dry mycelial weight as
compared to other test medicinal plants. Curvularia lunata spore germination percentage inhibited in the leaf biomass
of Solanum xanthocarpum (20%) and higher spore germination percentage found in the leaf biomass of Balanites
aegyptiaca (66%) and in control (70%) spore germination was found. Sporulation inhibited by Abrus precatorius,
Semecarpus anacardium, Datura metel and Solanum xanthocarpum as compared to other test medicinal plants.

Table No. 2: Effect Of Leaf Biomass Of Selected Medicinal Plants On Growth,
Spore Germination And Sporulation Of A .Tenuis, F. Oxysporum And C. Lunata

Sr. | Extract of leaf biomass Alternaria tenuis Fusarium oxysporum Curvularia lunata
No SGP | DMW | SPL | SGP | DMW | SPL | SGP DMW | SPL
01 | Abrus precatorius L. 40 25 ++ 35 30 ++ 50 35 ++
02 | Aegle marmelos (L.) Corr. 55 35 +++ | 65 38 +++ | 58 40 +++
03 | Balanites aegyptiaca Delile. 74 45 +++ | 70 40 ++++ | 66 42 +++
04 | Datura metel L. 35 20 ++ |40 22 ++ 30 25 ++
05 | DIOSCOREA BULBIFERA L 42 25 ++ |43 24 ++ 40 35 +++
06 | Helicteres isora L. 62 25 +++ | 60 30 ++ 60 38 +++
07 | Sapindus laurifolius Vahl. 32 15 +++ | 36 44 +++ | 34 33 +++
08 | Semecarpus anacardium L. 35 14 ++ 29 25 ++ 33 20 ++
09 | Solanum xanthocarpum Schra. | 29 12 ++ 20 28 ++ 20 15 +
10 | Vitex negundo L. 75 41 +++ | 60 35 +++ |45 20 +++
Control 80 55 +++ | 76 40 +++ |70 55 +++

SGP: Spore germination (%), DMW: Dry mycelium Wt.(mg),
SPL: Sporulation += Low, ++= Medium, +++= High
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Line Graph Showing: Effect Of Leaf Biomass Of Selected Medicinal Plants On Growth, Spore
Germination And Sporulation Of A .Tenuis, F. Oxysporum And C. Lunata
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Abstract: Nilima Kankale (2017) published a new Species of Caryophyllaeid Cestode Lytocestus ambae collected
from the intestine of Clarias batrachus at Wadali dam, Amravati district (M.S). Since the worm collected is mature
the eggs are not reported, and compared with only 08 species irrespective of existing 52 species till 2016. By
observing the diagram in the journal some remedies and validity of ambae is questioned as new species

Key Words : Cestode, Clarias batrachus, Lytocestus, review, status
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1. INTRODUCTION:

A new Lytocestus species reported by Kankale (2017) from the intestine of Clarias batrachus at wadali dam,
Amravati, Maharashtra published in International journal of researches in biosciences, agriculture and technology. The
above species is supposed to have characteristics of the family Lytocestidae Wardle & McLeod (1952) and the
description of the worm has been shown to possess the following features:

(1) The worm long and measured 0.06310 mm in length and 0.165 mm in breadth. The head is spatulate, roughly
triangular, Neck is long wide narrow and broad anteriorly.

(2) The middle part of body measures 0.382 in length and 0.165 in breadth. This part consist maximum number of
testes.

(3) The worm shows medium, rounded testicular follicles 925-1000 in number, are preovarian scattered through the
body.

(4) Cirrus pouch is oval in shape, medium, obliquely placed in anterior margin or near posterior side, & measures
0.4198 in length and 0.191 in breadth.

(5) Ovary is H Shaped, the ovarian lobe is consist of large, rounded with loose, big acini the ovary measures 0.1325
in length and 0.3154 in breadth situated near the posterior region of worm.

(6) The uterus is branched, longer in size and originated from the middle of segment measures 0.495 in length and
0.533 in breadth.

(7) Uterus is consisting of small rounded eggs measures 0.03883 in diameter.

(8) The vitellaria are follicular, arranged in 2-3 layer in anterior and posterior margin of the segment.

The order Caryophyllidea of the tapeworms are all parasitic in the alimentary canal of freshwater fishes almost
worldwide (Mackiewicz, 1972). In India the worms are frequently reported from catfishes mostly from Maharashtra
mainly in Marathwada region. Caryophyllidean is a peculiar nature of cestodes, they lack internal or external
segmentation with a single set of reproductive organs, unlike that of other eucestodes.

Cohn, 1908 erected the genus Lytocestus with its type species L. adhaerens from Clarias fuscus in Hong-Kong.
This genus was first confirmed by Woodland, 1926 that included four more species in addition to the type species. They
are L. filiformis Woodland, 1923 in Mormyrus caschive, Egypt Sudan; L. chalmersius Woodland, 1924; L. cunningtoni
Fuhrmann and Baer, 1925 and L. indicus Moghe, 1925 (Syn. Caryophyllaeces indicus) from Clarias batrachus in India.
Mehra, 1930 recorded the same species from Clarias magur and Ramadevi, 1973 from Clarias batrachus in India.
Hunter, 1927 placed the genus in subfamily Lytocestinae and retained only three species i.e. L. adhaerens, L.filiformis
and L.indicus. He put the species L.cunningtoni and L.chalmersius in the Genus Monobothrioides.

Subsequent workers Yamaguti, 1959, Gupta, 1961 and Murhar, 1963 have adhered to these changes. Wardle
and McLeod, 1952 followed Hunter’s classification but raised the status of Lytocestinae from Sub family to family.
Wardle, McLeod and Radinovsky, 1974 suggested a new system of classification of cestodes, which used the term
Cotyloda as a class and order Caryophyllidea is kept in this class. Mackiewiez, 1972 included the species L. javanicus
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