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Challenges in Quality Enhancement Teacher Education

O Dr. Precious Sheoran

learning.

B ABSTRACT []

Teacher Quality is critical in honing various skills to make the learners to be
responsible citizens of the nation in order to contribute in its development. The need for
politics and strategies to strengthen teacher preparation is being well recognized issue
and hence, Teacher education, the current trends in Teacher Education and professional
Development have become vital in Teaching Profession. It is a continuing process which
focuses on teacher career development Teacher Education encompasses teaching skills,
sound pedagogical theory and professional skills. Teacher Education generally includes
four elements: improving the general educational background of the trainee teachers;
increasing their knowledge and understanding of the subject they are to teach; pedagogy
and understanding of children and leaning; and the development of practical skills and
competences. The most effective teaching is that which results in the most effective

NEED OF TEACHER EDUCATION AND
PROFESSIONAL DEVELOPMENT

Teacher education is concerned with the aspects
such as, who (Teacher Education), whom (Student
teacher), what (Content), and how (Teaching Strategy).
It empowers the student teachers with the skills
(teaching and soft skills) that would enable them to
carry on the functions in the most effective manner.
Teacher education therefore pays attention to its
content matter. Teacher education has become
necessary for the effective teaching and learning
process.

HERE ARE SOME OF THE ASPECTS
WHICH EXPLAIN THE NEED OF
TEACHER EDUCATION IS:

Complexity of the profession

To improve the quality

Improves efficiency

Makes innovative

Brings changes and up-dates

To meet the changing needs

To address the theory-practice gap
Preparing Teachers for Diverse Learners,

CHALLENGES IN QUALITY
ENHANCEMENT OF TEACHER
EDUCATION

1. Teacher centered teaching to learner
centered teaching: There is very clear change in the
teaching approach. Previously, the classes were
teacher centered. The teacher would be the center of
the class. The active role was played by teacher and
the learners would observe the teacher and follow the
teacher. The modern classes are being more and more
learner centered. Interest in learner centered
approaches is high on many agendas. This includes
attention to learner styles, self direction, self
evaluation, multiple intelligences, affective factors in
learning, etc. the growing interest in learner

*  Assosiate Professor, S.J.J.T. University, Jhunjhunu (Raj.)
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centeredness indicates a new and emerging valuing
of diversity and difference.

2. Theoretical to practical approach: In olden
days classes where more theoretical. Teachers would
read the lesson from the book and explain the contents
in simple and easy language. A persistent issue that
has plagued teacher education is the disconnect
between theory and practice. The theory-practical gap
was identified as a serious concern. Today there is
also evident to teaching candidates as there is a
disparity between the theoretical works they are taught
and their observations of teaching practices in schools.
Moreover supported in applying theories they learn
to practice in meaningful, critical and explicit ways.
The lessons should be designed in such a ways so as
to reduce the theory-practice gap. Clearly research on
teaching could and should inform the content of
teacher education-what gets taught, how and for what
purposes.

3. Book oriented to task and activity oriented
approach: Today activity and task based teaching
approaches are being used more in the classes. Books
are just the supporting material. The theoretical
concept is taken from the book and the teacher makes
tasks and activities on the concept to make is clear
and interactive.

4.Teaching with the help of the book of ICT
based teaching: Developing ICT literacy not only
allows for the access and navigation of information
but also self-directed learning, as it has the potential
to free students from the constraints of time and space.
It includes the ability to search for, manage and retrieve
information rapidly ad to work collaboratively with
others. ICT literacy also includes the ability to
dialogue like the smart board, e-podium, internet .etc
have replaced the book based teaching and learning.

5. Book and pen\pencil to e-books: The use of
electronics and technology is increasing day by day.
The hard copies of text books and notes are now being
replaced with e-books, e-podium and smart boards.
The teachers who till now are accustomed to hard
copies must adapt themselves to this new technological
method of teaching. However, it has reduced the
burden the burden of carrying numbers of books to
the class room. As a teacher you just need to have
your materials in your system and flash memory.

TEACHING PRACTICES FOR THE 21%
CENTURY TEACHER-EDUCATION

1. Maintain good communication skills: A
Successful teacher is one that is able to build a rapped
with his/her students, one that can easily connect with
his learners and feel their needs as individuals. Open
and clear communication is the key to develop a
healthy friendly learning atmosphere inside your class.

2. Getting students engagement: There is
nothing as challenging as getting students engaged.
Today’s students are multitasked and can hardly
maintain a long concentration. They can easily get
bored and therefore disconnected. There are many
ways you can fight off this problem: Use interesting
educational student-centred and try your maximum
to relate what you students immediate environment.

3. Use Humour: Relevant does of humor to
spice up your teaching are highly recommended.
Forget about the authoritative and coercive style of
teaching, for experience proved that it only disheartens
learners and kills their motivation. Use humour at
appropriate times; this can lead to students engagement
and built up their confidence.

4. Act don’t react: Students are very smart and
it is part of their juvenile nature to try to get you.
Sometimes ignoring a disruptive behavior is way better
than reacting to it and in case it becomes repetitive or
serious then make sure to talk it out with the students
involved alone and not in front of the whole class.

5. Be-clear and precise in your instructions:
Remember you are teaching digitally focused students
with short attention span. Several of the problems
some teachers face are due to ambiguous and unclear
instructions. Cut off on the clutter and be to the point.
Show them the red lines and explain to them classroom
ethics and what you can tolerate.

6. Give room to individuals learning: Not all
the students are equal in their comprehensive power.
Students learn in different ways, some students are
slow learners and others are quick, some kinaesthetic
(learn by experience or doing) others are auditory or
visual. Keep these considerations in your mind and
do your best to tend to every kind of learner you might
have in your class.

7. Positive  feedback: “good  job,
excellent,....... ect” are simple words that might not
mean anything to you but they mean they the whole
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world to students Think back to the days when you
were a students and have positive feedback from your
teacher would make both your and your parents whole
day. Publicly praise positive behavior and show your
students that you are celebrating their achievements
as well.

8. Involve students in decision making:
Students tend to do great when they feel they are
trusted and that they are real part in learning/ teaching
operation. Use voting and polling to investigate about
a certain topic or classroom assignment. Try from time
to time to give them the wheel and let them lead.

9. Use peer learning: Peer learning is a form of
‘cooperative learning that enhances the value of the
student-students interaction and results in various
advantageous learning outcomes’.

Love your subject/ job: The best way to get
students interested in your subject is to love it so much
that your passion for the field shows in your attitude.
Students positively respond to authenticity. And as
Abraham Lincoln once said “Love the job you do and
you will never have to work a day”.

PROBLEMS OF TEACHER EDUCATION

social reconstruction and to a great extent it
offers solutions to the problems a society faced with.
These problems may be economic, social, cultural,
political, moral, ecological and educational. Since the
teachers It is universally acknowledged that education
is an effective means for play a major role in education
of children, their own education becomes a matter of
vital concern. Various problems in the way of teacher
education are following:

Duration of Teacher Training Programs
Incompetency of Pupil Teachers

Selection problem

Teacher Education Program have narrow and
Rigid curriculum

Superficial Practice teaching

Problem of supervision of teaching

Deficient in content of the Teaching Subject’s
Knowledge

Methods of Teaching are lacking in innovation
Segregation of Teacher Education Department
Poor Academic Background of Student-Teachers
Deficient in content of the Teaching Subject’s
Academic Background of Student-Teachers

e  Deficient in facilities of pupil-teacher

Lack of Regulations in Demand and Supply
Lack of facilities for Professional Development
Insufficient financial grants

Narrow Scope of Teacher Education

Lack of Culture-Specific Pedagogy

Teacher education must, therefore, create
necessary awareness among teachers about their new
roles and responsibilities. Education of teachers needs
to strengthen and stress upon the main attributes of a
profession, such as, the systematic theory, rigorous
training over a specified duration, authority,
community sanction, ethical code and culture,
generation knowledge through research and
specialization.

It is acknowledged that formal professional
training on continuous basis is necessary for becoming
a good teacher as it caters to the development of one’s
personality and sharpening of communication skills
and commitment to a code of conduct.

Suggestions for Quality Enhancement In
Teacher Education (1) The courses of studies in
theory and practice should be restructured. For this
research should be conducted comprehensively to
realize the goals of teacher education. The result of
these researches should be given due important in
designi and evaluation procedure in the regular
university departments.ng the curriculum of teacher
education.

(2)The method of teaching in the education
should bereorganized according to the changing
demand of education system. Special innovative
programmes like seminar, Workshops, conference,
projects and discussions should be organized regularly
for the improvement of teaching learning process in
various fields.

(3) The admission procedures of B.ED. should
completely restructured so that only those who have
aptitude of teaching are able to take admission in this
course as the increasing number of colleges of B.ED.
has made this course accessible for everybody

(4) Now a days the number of self-financing
colleges are mushrooming like shops and they have
made it as their money making factory which
detrimental for education in future. Therefore for
regular inspection should be done to ensure quality in
teacher education. The affiliating bodies for teacher
education should frame such parameters which can
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enhance the teacher education program in qualitative
aspect rather than quantitative aspect.

(5) In order to remove the myth or misconception
that the training in teacher education department is
superficial and is not incorporated in real situation
the professional attitude should be developed by
organizing various types of facilities like school
assembly, social work, field work, surveys, laboratory
and co-curricular activities

(6) State Education department can have
planning unit which can help in regulating the demand
and supply of teacher at various levels of school. As it
has been observed that there is big gap between
demand and supply in various states. The whole
scenario of education is changing after Right of
Education Act 2009, the demand for teachers at
various level has tremendously increased. Moreover
today is the time for inclusive which leads to demand
of special teacher/education and we all are aware of
the fact that there is scarcity of special educators. So
a balance should to be maintained for better results.

(7) The training or the teaching practice of pupil
teachers held in the school should closely associated
with teaching staff in education collages in planning
the content to be covered and method to be used by
the pupil teachers to have useful implications for
school rather than disturbing their routine schedule.
Moreover the real teaching practice should be
supervised by the teachers in a systematic way so that
it fulfills the objectives of teacher training.

(8) It should be made mandatory that a teacher
education department should have a demonstration
school which should have certain facilities such as
laboratories, libraries and other important audiovisual
equipments. This can be of great help to formulate
the policies, program for refining the education system.

(9) The whole system of education is changing
at a greater speed. The teacher education department
should conduct research on teaching curriculum and
evaluation procedure in the regular university
departments. Extension programs and Exchange
programs with different universities within India and
outside India enrich the teacher education programme
enormously. So such programs should be government
and university so that different academicians from
different disciplines can contribute in the qualitative
aspect of teacher education.

(10) Refresher courses, Orientation programs
seminars, Conferences courses, Orientation programs
seminars, Conferences, Workshop, Symposium should
be encouraged for the professional growth of teacher
educators. All the educationists can be oriented with
new developments, change, innovations in the field
of education.

(11) The reference books, other reading material
are not available in Hindi and other regional languages
so availability for such books should be made for
students and teachers which can make the teaching
learning process more effective

(12) Haryana government has made providing
incentives for pupil teacher who undergoes training
at elementary level, so provisions should be made at
higher level also. Government should provide
financial grant to teacher education institute/
department for opening experimental school.

(13) Rigorous screening and strict admission
procedure should be followed for correspondence
courses for teacher education

(14) Inclusive education should be made an
integral part of teacher curriculum so that the pupil
teachers are sensitized with children with special
Needs.

(15) Teacher Education department! Institute
should be connected with real life situations of
classrooms so that the teacher educators and pupil
teachers both get acquainted with different problems
of classroom situations.

(16) The internships/teaching practice time
period should be increased so that pupil teacher
become more confident and get familiar with
classroom situations.

Conclusion

Since the teacher is the pivot of the entire
educational system and is the main catalytic agent for
in introducing desirable changes in the teaching
learning process, all attempts need be made for
motivating teachers to become innovative and
creative. It goes without saying that a self motivated
and really industrious teacher can utilize his own
resources to keep himself abreast of new knowledge
and skills. Ithas been recognized that teacher education
program should be structured and modified in a way
that enables them to respond dynamically to the new
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problems and challenges in the field of education, then
only teacher can help in national development.

This is the age of technology. Everyone and
everything seems to have something to do with
computers and communications.Our future generation
is already showing signs of becoming totally computer
and technology dependent. It is a fact that over the
years, education has become increasingly complex,
with more and information communicated to the
student. In this environment it is important for students
to have an interesting, interactive and experimental
mode of instruction that will make learning enjoyable
and easy. ICT based education is definitely the
direction towards which the whole world is
progressing However, ICTs should be used currently
in conjunction with well planned classroom teaching.

—3e
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Gaya : Heritages of Heritage

0 Dr. Rajesh Kumar

B ABSTRACT []

Gaya is a historical and holistic place in India. Although Gaya was established by
historical Asur Gaya Ji but at present, Gaya has conserved many heritages which is
related to Hindu, Buddhist, Muslim and Jainism place. It is the place where Rama with
Sita and Laxmana, came to offer pind-daan for their father Dasrath and continue to be a
major Hindu pilgrimage site for the pind-daan ritual. Bodh Gaya, where the Buddha is
said to have reached enlightenment, is one of the four holy sites of Buddhism.

Regional study has a special significance in history. Historical studies have been
done in small quantities from the regional perspective in Bihar. Regional studies
conducted by scholars like S. N. Singh, Yogendra Mishra and A.Q. Ansari has special
significance. Although there are several studies and research on Gaya and Bodh Gaya
but the historical and archaeological heritage of Gaya has its vastness. There are many
such heritages in Gaya that is not yet in the information of India or Bihar Government.
Therefore, it has been attempted by the present study, the remote historical place of

Gaya come in the light of Government and public.
Key Words: Heritages, Asur, Regional study

The historical archaic of old Gaya district which
now forms the geographical area of Magadh division
represents an amalgam of pre-historic and historic
periods. As a part of Magadh, it remained outside the
pale of Aryanism and was associated with the culture
of Vratyas. The Vedas off course don’t mention Gaya
specifically but Nirukt, Ramayana and Mahabharata
have the reference to. As a cosmopolitan centre, it
represents a sacred place carrying in its tradition the
imprints of Asuras, Nagas, Vratyas, Aryans, Buddhists
and Brahmanical cultures.

A sacred place of pilgrimage, a unique centre of
learning and a most ancient seat of adhyatma sadhana
and a recognized school of sakta-tantra for
enlightenment, sublimity, serenity and compassion,

Gaya is a name to conjure within the history of human
thought and culture.

The region has been the centre of cultural
activities since time immemorial. It was the nerve
centre in the history of MAGADH and was also a seat
of asceticism, a remarkable characteristics since the
days of Kassapa brothers or a bit earlier with the
Asura’s occupancy in the region.

It will not be exaggeration if said that once
cultural horizon of the civilizations in the eastern
INDIA was designed here at the bank of the river
Phalgu and spread over the whole region. It was
Phalgu river, the life line of the MAGADH made them
distinguish in the region. That is why perhaps Phalgu
is called “Sumagadha Visruta”.

*  Assistant Professor, Department of Education, Nalanda College, Biharsharif (Nalanda), E-mail:

rajesh.kashi2009@gmail.com
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Physiographically, Magadh is situated in the
territorial zone between the Gangetic plain in the north
and the Chotanagpur plateau in the south. A part of
the ancient kingdom of Magadh, it represented a place
of cultural transition and played an important role in
the evolution and development of Indian culture.

Here we must pay our regard to Alexander
Cunningham, who in 1861 initiated extensive survey
and partial excavation of Gaya and Bodh-Gaya.
Actually, this marked the beginning of archeological
activities in Gaya. The survey done by Francis
Buchannan, Hamilton, major Kittoe and others have
done some preliminary work earlier. But, the work of
Cunningham and his assistants provided a solid basis
for archaeological operations and helped in laying the
foundation of the historical archaeology in Bihar.

But, it is not until 1956 that we notice any effort
being made in this region for under taking excavation
work. We should be grateful to Sir Baldeo Prasad, the
founder of Gaya Miuseum, who had drawn attention
of the government and scholars towards the growing
need of excavation here. He submitted a long list of
archeologically potential sites and insisted for the
excavation at Sonepur.

Archaeological investigations demonstrate that
during the pre-historic period, the region was inhabited
by the stone using people. Paleolithic tools have been
picked up from the Jethian valley. They lived in natural
caves and relied on hunting and food gathering for
their subsistence. Gradually, they developed their tools
and spread in open land and invented various ways to
control the nature. The Paleolithic man was savage
hunter moving in small groups from place to place in
search of food. A significant change in the economy
of the people of Gaya from that of hunting and food
gathering to that of pastoralism or settled agriculture
took place around 1500 B.C. The remains of the
earliest food producing society and settled in the
district have come to light at Sonepur. Besides, being
a food-gatherer, the chalcolithic man of Sonepur was
also food producer. Sonepur people domesticated
cattle and cultivated rice.

It may not be out of place to record here that
Sonepur in Gaya is the first place in eastern India
where one of the earliest evidences of a settled village
life has been discovered. Iron which decisively
contributed to the rise of cities, large scale agriculture

and in the emergency of Magadh as a powerful
unifying force in northern India, was possibly
introduced in this area as in evident from the Sonpur
findings.

Here, it is interesting to know that exploration
and excavation at a number of places both on the
northern and southern flanks of the Ganges have
shown affluence of the chalcolithic culture in Bihar
and Chirand proved to be a very site of the culture in
the post Harappa period. Sonepur and Taradlh in Gaya
district are another perspective sites in the lineage.
The succeeding period was marked by the emergency
of the well known N.B.P.Ware. At Sonpur the richest
yield of the material remains of the period is off course
its pottery. It has been divided into three groups the
red ware, the black ware and the black and red ware.
The entire range is turned on wheel, though hand-made
specimens are also not wanting. The fabric is coarse
and the clay contains a large proportion of sand.

Bane tools have been found in large number
though the types are very limited which include points
and arrow-head (both ranged and socketed varieties).
Besides its hardness and easy workability the use of
bone was probably due to the paucity of copper. Only
a few copper wires, which might have been used for
making rings, have been found.

Iron slags occurred towards the close of the
period in Pre-N.B.P.Ware horizon. Its use gave the
people a new power and a new sense of security.
Besides being played an Important role in large scale
agriculture and rise of cities, it facilitated the rise of
Magadha as a powerful political force. The eariest
level may be dated to 1500B.C. and the period came
to an end in 700B.C. Here I would like to quote Sri
Naseem Aktar who during a discussion has suggested
that the chalcolithic settlement of Sonpur and Chirand
were contemporary.

The another important archeological site is
Bakraur. It is a place on the eastern bank of river
Phalgu at Bodh-Gaya. About one k.m above the
confluence of Niranjana and Mohana is an island of
few villages. Many sacred tests refer this to be
Dharmaranya but Buddhist tests call it Uuruvella.
Skanda Purana in its Dharmaranyakhand refer to it in
detail and mention some five Vapis to be there.
However, the local priests point to three:
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(1) MatangaVapi

(2) Dharma Vapi

(3) Vardhamanvapi.

The Skandapurana tells the order of occupancy
of this region. As to it firstly the Asuras inhabited it
and the place was called Mahakai Vana as it was a
deep forest. Later Nagas advanced to this region and
Asuras either retreated or surrendered. The forest is
said to be named Mahanagavan. The Anand Ramayana
refers that Amurtrayas, son of Kusha (cronoligical
order no:25) king of Kanyakubja, descended from
Purunvas. His son Gaya reigned in Gaya district.

Bakraur was excavated under the auspices of the
archaeological survey of INDIA during the field
season of 1972-73. As a result, three stages of
construction in the Stupa came to light. Several
inscribed plaques, made of plaster, representing Buddh
in bhoomisparsha Mudra, were the most important
discovery. The legend Devapalarajasya Sujatagriha are
in Pala characters. It indicates that the Stupas was
made during the region of Devapala to mark the place
where Sujata, who offered Payasa to Siddhartha, lived.
Here, I find very strong logics to argue for extensive
excavation in the adjacent area where habitational
areas are in strong perspective to come out with wider
flashes on the contemporary history.

This perspect carries strong basis in light of
findings in Taradih and references in Buddhist texts.
Some other references too put stress for an inter-
disciplinary move in this area stratching from
Pragbodhi hill to Bakraur.

Apshad is another most important site. It was
brought to light by Major Kittoe in 1847. Bloch in his
report for the year 1901-02, made a strong
recommendation for the excavation of the site. But
the actual excavation started only during the field
season of 1973-74 by directorate of archaeology and
Meuseums, Bihar. A well planned vaishnavatemle
belonging to the later gupta period has been brought
to light.

Here, I feel it will be injustice with the subject
without the reference of Kurkihar. One of the most
imposing archeological sites of Gaya region was a
scene of some of the miracles of Mahakashyapa as to
the Buddhist traditions.

The main mound of the Buddhist ruins to the
south of the village measures about 600 feet square

and about 25 feet high which, as seen from
Cunningham’s sketch plan, includes ruins of a small
fort with solid brick walls. Kittoe refers to it in his
account of the place the numerous Buddhist nature
but 6 in numbers are strictly Hindu images of Vishnu,
Shiva-parvati, Surya and Balram. The findings and
the geophysical status of the site certainly speakes
more in its silence which need to be broken by further
opening of its womb.

However, this presentation remains incomplete
without taking in account the work done by Dr. (col)
A.K. Prasad of the education corps of the Indian army
who has discovered a number of natural caves with
pre-historic painting s in the south-eastern part of
Nawadah in deep forested hilly regions almost
inaccessible. These rock shelters stretching over more
than 100 k.m. mainly in the south-eastern part of the
Nawadh and jamui district with marginal extension in
the Giridih district are extremely important for the
pre-historic art of not only Bihar but the entire country
caves (Yogia complex ) and could accommodate on
the floor about five thousand people at a time. The
paintings are in different shades of red, ochre, white,
yellow and black colours. Col. Prasad has classified
the discovered sites into five complexes named
Baradauni, Jharauna, Ranigadar, Jigia, Bathana,
Sankarpur of the Gaya district deserve special
attenation.

The paintings on the rock wall are mostly of the
Mesolithic period Mesolithic tools were found on the
floors. These tools ar made of chert, quartz, quartzite
and there is a rare flint — cone , abundant in Europe
but scarce in India. Virtually , a Mesolithic tools
factory in the Jharuva complex with engravings in one
is a rare discovery.

Manda hills are situated not far from the Grand
Truck Road near Buddhists site Bhurha. An ancient
site, with pottery and bricks strewn over a great
distance around the hill, was first noticed by Kittoe in
1847. He states that there have been “Buddha and
Shiva temples on the rocks, of which traces only are
left: under a tree are heaped fragments of idols of ages:
amongst them were two small figures of sows with
seven sucking pigs on their hand legs, one of these
sculptures I have secured for the museum.” It appears
the place was not explored further after Kittoe. The
Bengal List and the District Gazetteer had apparently
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drawn their information from Kittoe’s brief report
mentioned above. At the present, this site is ruined
by publically and naturally but originally of natural
segment is available such as Buddhist sculptures,
mound, fragments of bricks and khapra.

Bhurhha is about 2 miles to the east of Manda
Hillss. It was visited in about 1847 by Major Kittoe
who then noticed “several sites where there have been
Chaitya and large Vihar” Nearby this sites, several
Jharna spread by naturally and several Buddhist
sculptures and mounds appear in locality. Although,
from vedic period, This site was meditated by
Durvasha rishi. At present, Shradh Karm is done in
Bhuraha.

Thus, it has been observed the ‘Gaya’ that
excavation conducted so far in Magadh region, though
exploratory in nature, throw considerable light on the
early history of the area. I believe further excavations
at Sonepur and Jethian, Kurkihar ,Bkraur and Bodh-
Gaya etc. May provided a clear picture if the evolution
and development of civilization in this part of the
country. Before I conclude I must say a word regarding
conservation of excavated sites and monuments. Some
very painful incidents as the theft of Mukeshwar

Mahadev and Dharmeshwar Mahadevlinga from
Dharmayana campus in Bakraur region, a pala image
and hazardous abuse of the excavated site at Tardih
have prompted me to say this. Unless we preserve
our historical heritage it is like one step forward and
two backwards.
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A lichen is a composite organism that
among filaments of multiple fungispecies'

(foliose), flakes that lic on the surface like
appearance (leprose), or other growth forms.

B ABSTRACT []

in a mutualistic relationship.> The combined
lichen has properties different from those of its component organisms. Lichens come in
many colors, sizes, and forms. The properties are sometimes plant-like, but lichens are
not plants. Lichens may have tiny, leafless branches (fruticose), flat leaf-like structures

arises from algae or cyanobacteria living

peeling paint (crustose),3 a powder-like

Introduction

A macrolichen is a lichen that is either bush-like
or leafy; all other lichens are termed microlichens.
Here, “macro” and “micro” do not refer to size, but to
the growth form. [2J Common names for lichens may
contain the word moss (e.g., “reindeer moss”, “Iceland
moss”), and lichens may superficially look like and
grow with mosses, but lichens are not related to mosses
or any plant. Lichens do not have roots that absorb
water and nutrients as plants do,’ but like plants, they
produce their own nutrition by photosynthesis. When
they grow on plants, they do not live as parasites, but
instead use the plants as a substrate.

Lichens occur fromsea levelto high
alpine elevations, in many environmental conditions,
and can grow on almost any surface.® Lichens are
abundant growing on bark, leaves, mosses, on other
lichens, and hanging from branches “living on thin
air” (epiphytes) inrain forests and in temperate
woodland. They grow on rock, walls, gravestones,
roofs, exposed soil surfaces, and in the soil as part of
a biological soil crust. Different kinds of lichens have

*  Researcher, Govt. Adarsh P.G. College, Rewa (M.P.)

[18

adapted to survive in some of the most extreme
environments on Earth: Vindhyan Region of hot
dry mountain, rocky coasts, and toxic slag heaps. They
can even live inside solid rock, growing between the
grains.

It is estimated that 6% of Earth’s land surface is
covered by lichens.” There are about 20,000 known
species of lichens.'% Some lichens have lost the ability
to reproduce sexually, yet continue to speculate.
Lichens can be seen as being relatively self-contained
miniature ecosystems, where the fungi, algae, or
cyanobacteria have the potential to engage with
other microorganisms in a functioning system that may
evolve as an even more complex composite organism.

Lichens may be long-lived, with some
considered to be among the oldest living things. They
are among the first living things to grow on fresh rock
exposed after an event such as a landslide. The long
life-span and slow and regular growth rate of some
lichens can be used to date events (lichenometry).

Many lichens reproduce asexually, either by a
piece breaking off and growing on its own (vegetative

]
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reproduction) or through the dispersal of diaspores
containing a few algal cells surrounded by fungal
cells. Because of the relative lack of differentiation
in the thallus, the line between diaspore formation and
vegetative reproduction is often blurred. Fruticose
lichens can easily fragment, and new lichens can grow
from the fragment (vegetative reproduction). Many
lichens break up into fragments when they dry,
dispersing themselves by wind action, to resume
growth when moisture returns. Soredia (singular:
“soredium”) are small groups of algal cells surrounded
by fungal filaments that form in structures called
soralia, from which the soredia can be dispersed by
wind. Isidia (singular: “isidium”) are branched, spiny,
elongated, outgrowths from the thallus that break off
for mechanical dispersal. Lichen propagules
(diaspores) typically contain cells from both partners,
although the fungal components of so-called “fringe
species” rely instead on algal cells dispersed by the
“core species”.

Sexual reproduction :

Fig. 1 Disc-like apothecia (left) and
thallus(right) on a foliose lichen

Structures involved in reproduction often appear
as discs, bumps, or squiggly lines on the surface of
the thallus. Only the fungal partner in a lichen
reproduces sexually. Many lichen fungi reproduce
sexually like other fungi, producing spores formed
by meiosis and fusion of gametes. Following dispersal,
such fungal spores must meet with a compatible algal
partner before a functional lichen can form. Some
lichen fungi belong to  Basidiomycetes
(basidiolichens)  and  produce mushroom-like
reproductive structures resembling those of their
nonlichenized relatives.

Most lichen fungi belong to Ascomycetes
(ascolichens). Among the ascolichens, spores are
produced in spore-producing structures called
ascomata. The most common types of ascomata are
the apothecium (plural: apothecia) and perithecium
(plural: perithecia).'? Apothecia are usually cups or
plate-like discs located on the top surface of the lichen
thallus. When apothecia are shaped like squiggly line
segments instead of like discs, they are
called lirellae."3 Perithecia are shaped like flasks that
are immersed in the lichen thallus tissue, which has a
small hole for the spores to escape the flask, and appear
like black dots on the lichen surface.

The three most common spore body types are
raised discs called apothecia (singular: apothecium),
bottle-like cups with a small hole at the top
called perithecia (singular:  perithecium),  and
pycnidia (singular: pycnidium), shaped like perithecia
but without asci (an ascus is the structure that contains
and releases the sexual spores in fungi of
the Ascomycota).15

The apothecium has a layer of exposed
spore-producing cells called asci (singular: ascus), and
is usually a different color from the thallus
tissue. When the apothecium has an outer margin, the
margin is called the exciple. When the exciple has a
color similar to colored thallus tissue the apothecium
or lichen is called lecanorine, meaning similar to
members of the genus Lecanora. When the exciple is
blackened like carbon it is called lecideine meaning
similar to members of the genus Lecidea. When the
margin is pale or colorless it is called biatorine.'®

Fig. 2 Crust-like thallus with pseudopodetia
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A “podetium” (plural: podetia) is a lichenized
stalk-like structure of the fruiting body rising from
the thallus, associated with some fungi that produce a
fungal apothecium.17 Since it is part of the
reproductive tissue, podetia are not considered part
of the main body (thallus), but may be visually
prominent. The podetium may be branched, and
sometimes cup-like. They usually bear the
fungal pycnidia or apothecia or both. Many lichens
have apothecia that are visible to the naked eye.

Most lichens produce abundant sexual
structures. '8 Many species appear to disperse only by
sexual  spores. For example, the crustose
lichens Graphis scripta and Ochrolechia parella
produce no symbiotic vegetative propagules. Instead,
the lichen-forming fungi of these species reproduce
sexually by self-fertilization (i.e. they are
homothallic). This breeding system may enable
successful reproduction in harsh environments. !’

Mazaedia (singular: mazaedium) are apothecia
shaped like a dressmaker’s pin in (pin lichen)s, where
the fruiting body is a brown or black mass of loose
ascospores enclosed by a cup-shaped exciple, which
sits on top of a tiny stalk.

Taxonomy and classification

Lichens are classified by the fungal component.
Lichen species are given the same scientific name
(binomial name) as the fungus species in the lichen.
Lichens are being integrated into the classification
schemes for fungi. The alga bears its own scientific
name, which bears no relationship to that of the lichen
or fungus.20 There are about 13,500—17,000 identified
lichen species.[*3] Nearly 20% of known fungal
species are associated with lichens.[*3]

“Lichenized fungus” may refer to the entire
lichen, or to just the fungus. This may cause confusion
without context. A particular fungus species may form
lichens with different algae species, giving rise to what
appear to be different lichen species, but which are
still classified (as of 2014) as the same lichen
species.21

Formerly, some lichen taxonomists placed
lichens in their own division, the Mycophycophyta,
but this practice is no longer accepted because the
components belong to separate lineages. Neither the
ascolichens nor the basidiolichens form monophyletic
lineages in their respective fungal phyla, but they do

form several major solely or primarily lichen-forming
groups within each phylum.22 Even more unusual than
basidiolichens is the fungus Geosiphon pyriforme, a
member of the Glomeromycota that is unique in that
it encloses a cyanobacterial symbiont inside its cells.
Geosiphon is not usually considered to be a lichen,
and its peculiar symbiosis was not recognized for many
years. The genus 1is more closely allied
to endomycorrhizalgenera. Fungi from Verrucariales
also form marine lichens with the brown algae
Petroderma maculzforme,23 and have a symbiotic
relationship  with seaweed like (rockweed) and
Blidingia minima, where the algae are the dominant
components. The fungi is thought to help the
rockweeds to resist desiccation when exposed to air. 24
In addition, lichens can also use yellow-green
algae (Heterococcus) as their symbiotic partner.>
Lichens independently emerged from fungi associating
with algae and cyanobacteria multiple times
throughout history. The following table lists
the orders and families of fungi that include lichen-
forming species.

Photobionts

The photosynthetic partner in a lichen is called
a photobiont. The photobionts in lichens come from
a variety of simple prokaryotic and eukaryotic
organisms. In the majority of lichens the photobiont
is a green alga (Chlorophyta) or a cyanobacterium. In
some lichens both types are present. Algal photobionts
are called phycobionts, while cyanobacterial
photobionts are called cyanobionts.26 According to
one source, about 90% of all known lichens have
phycobionts, and about 10% have cyanobionts, while
another source states that two thirds of lichens have
green algae as phycobiont, and about one third have a
cyanobiont. Approximately 100 species of photosyn-
thetic partners from 40 genera and five distinctclasses
(prokaryotic: Cyanophyceae;eukaryotic: Trebouxio-
phyceae, Phacophyceae, Chlorophyceae) have been
found to associate with the lichen-forming fungi.27

Common algal photobionts are from the genera
Trebouxia, Trentepohlia, Pseudotrebouxia, or
Myrmecia. Trebouxia is the most common genus of
green algae in lichens, occurring in about 40% of all
lichens. “Trebouxioid” means either a photobiont that
is in the genus Trebouxia, or resembles a member of
that genus, and is therefore presumably a member of
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the class Trebouxiophyceae.28 The second most
commonly represented green alga  genus
is Trentepohlia.?® Overall, about 100 species of
eukaryotes are known to occur as photobionts in
lichens. All the algae are probably able to exist
independently in nature as well as in the lichen.

A “cyanolichen” is a lichen with a cyano-
bacterium as its main photosynthetic component
(photobiont).30 Most cyanolichen are also
ascolichens, but a few basidiolichen like
Dictyonema and Acantholichen have cyanobacteria as
their partner,31

The most commonl cyoccurring cyanobacterium
photobionts are from Scyfonema. Many cyanolichens
are small and black, and have limestone as the
substrate. Another cyanolichen group, the jelly
lichensof the genera Collema or Leptogium are
gelatinous and live on moist soils. Another group of
large and foliose species including Peltigera, Lobaria,
and Degelia are grey-blue, especially when dampened
or wet. Many of these characterize the Lobarion
communities of higher rainfall areas in western Britain,
e.g., in the Celtic rain forest. Strains of cyanobacteria
found in various cyanolichens are often closely related
to one another. They differ from the most closely
related free-living strains.

The lichen association is a close symbiosis. It
extends the ecological range of both partners but is
not always obligatory for their growth and
reproduction in natural environments, since many of
the algal symbionts can live independently. A
prominent example is the alga Trentepohlia, which
forms orange-coloured populations on tree trunks and
suitable rock faces. Lichen propagules (diaspores)
typically contain cells from both partners, although
the fungal components of so-called “fringe species”
rely instead on algal cells dispersed by the “core
species”.

The same cyanobiont species can occur in
association with different fungal species as lichen
partners. The same phycobiont species can occur in
association with different fungal species as lichen
partners. More than one phycobiont may be present
in a single thallus.>?

A single lichen may contain several algal
genotypes. These multiple genotypes may better
enable response to adaptation to environmental

changes, and enable the lichen to inhabit a wider range
of environments.[%3

Controversy over classification method and
species names

There are about 20,000 known lichen
species. But what is meant by “species” is different
from what is meant by biological species in plants,
animals, or fungi, where being the same species
implies that there is a common ancestral lineage.[“]
Because lichens are combinations of members of two
or even three different biological kingdoms, these
components must have a different ancestral lineage
from each other. By convention, lichens are still called
“species” anyway, and are classified according to the
species of their fungus, not the species of the algae or
cyanobacteria. Lichens are given the same scientific
name (binomial name) as the fungus in them, which
may cause some confusion. The alga bears its own
scientific name, which has no relationship to the name
of the lichen or fungus.33

Depending on context, “lichenized fungus” may
refer to the entire lichen, or to the fungus when it is in
the lichen, which can be grown in culture in isolation
from the algae or cyanobacteria. Some algae and
cyanobacteria are found naturally living outside of the
lichen. The fungal, algal, or cyanobacterial component
of a lichen can be grown by itself in culture. When
growing by themselves, the fungus, algae, or
cyanobacteria have very different properties than those
of the lichen. Lichen properties such as growth form,
physiology, and biochemistry, are very different from
the combination of the properties of the fungus and
the algae or cyanobacteria.

The same fungus growing in combination with
different algae or cyanobacteria, can produce lichens
that are very different in most properties, meeting non-
DNA criteria for being different “species”.
Historically, these different combinations were
classified as different species. When the fungus is
identified as being the same using modern DNA
methods, these apparently different species get
reclassified as the same species under the current
(2014) convention for classification by fungal
component. This has led to debate about this
classification convention. These apparently different
“species” have their own independent evolutionary
history.
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There is also debate as to the appropriateness of
giving the same binomial name to the fungus, and to
the lichen that combines that fungus with an alga or
cyanobacterium (synecdoche). This is especially the
case when combining the same fungus with different
algae or cyanobacteria produces dramatically different
lichen organisms, which would be considered different
species by any measure other than the DNA of the
fungal component. If the whole lichen produced by
the same fungus growing in association with different
algae or cyanobacteria, were to be classified as
different “species”, the number of “lichen species”
would be greater.

Diversity :

The largest number of lichenized fungi occur in
the Ascomycota, with about 40% of species forming
such an association. Some of these lichenized fungi
occur in orders with nonlichenized fungi that live
as saprotrophs or plant  parasites (for  example,
the Leotiales, Dothideales, and Pezizales). Other
lichen fungi occur in only five orders in which all
members are engaged in this habit (Orders
Graphidales, Gyalectales, Peltigerales, Pertusariales,
and Teloschistales). Overall, about 98% of lichens
have an ascomycetous mycobiont.34 Next to the
Ascomycota, the largest number of lichenized fungi
occur in the unassigned fungi imperfecti, a catch-all
category for fungi whose sexual form of reproduction
has never been observed. Comparatively few
Basidiomycetes are lichenized, but these
include agarics, such as species of Lichenomphalia,
clavarioid fungi, such as species of Multiclavula,
and corticioid fungi, such as species of Dictyonema.

Identification methods

Lichen identification uses growth form and
reactions to chemical tests.

“Pd” refers to the outcome of the Pd test or is
used as an abbreviation for the chemical used in the
test, para-phenylenediamine. If putting a drop on a
lichen turns an area bright yellow to orange, this helps
identify it as belonging to either the genus
Cladonia or Lecanora.

Evolution and paleontology

The fossil record for lichens is poor. The extreme
habitats that lichens dominate, such as tundra,
mountains, and deserts, are not ordinarily conducive

to producing fossils.>> There are fossilized lichens
embedded in amber. The fossilized 4nzia is found in
pieces of amber in northern Europe and dates back
approximately 40 million years. Lichen fragments are
also found in fossil leaf beds, such as Lobaria from
Trinity County in northern California, USA, dating
back to the early to middle Miocene.>%

The oldest fossil lichens in which both symbiotic
partners have been recovered date to the Early
Devonian Rhynie chert, about 400 million years
old. The slightly older fossil Spongiophyton has also
been interpreted as a lichen on morphological and
isotopicgrounds, although the isotopic basis is
decidedly shaky. It has been demonstrated that
Silurian-Devonian fossils Nematothallus
and Prototaxites >’ were lichenized. Thus lichenized
Ascomycota and Basidiomycota were a component
of Early Silurian-Devonianterrestrial ecosystems

The  ancestral  ecological  state  of
both Ascomycota and Basidiomycota was probably
saprobism, and independent lichenization events may
have occurred multiple times. In 1995, Gargas and
colleagues proposed that there were at least five
independent origins of lichenization; three in the
basidiomycetes and at least two in the Ascomycetes.
However, Lutzoni et al. (2001) indicate that
lichenization probably evolved earlier and was
followed by multiple independent losses. Some non-
lichen-forming fungi may have secondarily lost the
ability to form a lichen association. As a result,
lichenization has been viewed as a highly successful
nutritional strategy.3 8

Lichenized Glomeromycota may extend well
back into the Precambrian. Winfrenatia, an early
zygomycetous (Glomeromycota) lichen symbiosis that
may have involved controlled parasitism, is
permineralized in the Rhynie Chert of Scotland, of
early Devonianage. Lichen-like fossils consisting of
coccoid cells (cyanobacteria?) and thin filaments
(mucoromycotinan Glomeromycota?) are permi-
neralized in marine phosphorite of the Doushantuo
Formation in southern China. These fossils are thought
to be 551 to 635 million years old or Ediacaran.
Ediacaran acritarchs also have many similarities
with Glomeromycotan vesicles and spores. It has also
been claimed that Ediacaran fossilsincluding
Dickinsonia, were lichens, although this claim is
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controversial. Endosymbiotic =~ Glomeromycota

comparable with living Geosiphon may extend back
into the Proterozoic in the form of 1500 million year
old Horodyskia and 2200 million year old Diskagma.

Discovery of these fossils suggest that fungi developed
symbiotic partnerships with photoautotrophs long
before the evolution of vascular plants.

Economic Importance of Lichen Food

Fig. 3 Iwatake (Umbilicaria esculenta)
gathering at Kumano in Kishii, by Hiroshige I1

Lichens are eaten by many different cultures
across the world. Although some lichens are only eaten
in times of famine, others are a staple food or even a
delicacy. Two obstacles are often encountered when
eating lichens: lichen polysaccharides are generally
indigestible to humans, and lichens usually contain
mildly toxic secondary compounds that should be
removed before eating. Very few lichens are
poisonous, but those high in vulpinic acid or usnic
acidare toxic.>® Most poisonous lichens are yellow.

In the past, Iceland moss (Cetraria islandica)
was an important source of food for humans in
northern Europe, and was cooked as a bread, porridge,
pudding, soup, or salad. Wila (Bryoria fremontii) was
an important food in parts of North America, where it
was usually pitcooked. Northern peoples in North
America and Siberia traditionally eat the partially
digested reindeer lichen (Cladina spp.) after they
remove it from the rumen of caribou or reindeer that
have been killed. Rock tripe (Umbilicaria spp.
and Lasalia spp.) is a lichen that has frequently been
used as an emergency food in North America, and one
species, Umbilicaria esculenta, is used in a variety of
traditional Korean and Japanese foods.

Lichenometry

Main article: Lichenometry

Lichenometry is a technique used to determine
the age of exposed rock surfaces based on the size of
lichen thalli. Introduced by Beschel in the 1950s, 4°
the technique has found many applications. it is used
in archaeology, palacontology, and geomorphology. It
uses the presumed regular but slow rate of lichen
growth to determine the age of exposed rock. 4
Measuring the diameter (or other size measurement)
of the largest lichen of a species on a rock surface
indicates the length of time since the rock surface was
first exposed. Lichen can be preserved on old rock
faces for up to 10,000 years, providing the maximum
age limit of the technique, though it is most accurate
(within 10% error) when applied to surfaces that have
been exposed for less than 1,000 years.126]
Lichenometry is especially useful for dating surfaces
less than 500 years old, as radiocarbon dating
techniques are less accurate over this period.*? The
lichens most commonly used for lichenometry are
those of the genera Rhizocarpon (e.g. the
species Rhizocarpon geographicum) and Xanthoria.

Biodegradation

Lichens have been shown to degrade polyester
resins, as can be seen in archaeological sites in the
Roman city of Baelo Claudia in Spain.[lzg] Lichens
can accumulate several environmental pollutants such
as lead, copper, and radionuclides.*?

As dyes

Many lichens produce secondary compounds,
including pigments that reduce harmful amounts of
sunlight and powerful toxins that reduce herbivory or
kill bacteria. These compounds are very useful for
lichen identification, and have had economic
importance as dyes such as cudbear or primitive
antibiotics.

The pH indicator (indicated acidic or basic) in
the litmus testis a dye extracted from the
lichen Roccella tinctoria by boiling.

In the Highlands of Scotland, traditional
dyes for Harris tweed!?] and other traditional cloths
were made from lichens including the
orange Xanthoria parietina and the grey foliaceous
Parmelia saxatilis common on rocks known as
“crottle”.
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There are reports dating almost 2000 years old
of lichens being used to make purple and red
dyes.[129] Of great historical and commercial
significance are lichens belonging to the family
Roccellaceae, commonly called orchella weed or
orchil. Orcein and other lichen dyes have largely been
replaced by synthetic versions.

Traditional medicine and research

Historically in traditional medicine of Europe,
Lobaria pulmonaria was collected in large quantities
as “Lungwort”, due to its lung-like appearance
(the doctrine of signatures suggesting that herbs can
treat body parts that they physically resemble).
Similarly, Peltigera leucophlebiawas used as a
supposed cure for thrush, due to the resemblance of
its cephalodia to the appearance of the disease.**

Lichens produce metabolites in research for their
potential therapeutic or diagnostic value.*3 Some
metabolites produced by lichens are structurally and
functionally similar to broad-spectrum antibiotics
while few are associated respectively to antiseptic
similarities. Usnic acid is the most commonly studied
metabolite produced by lichens.*® It is also under
research as an bactericidal agent against Escherichia
coli and Staphylococcus aureus.

Aesthetic appeal

e N
Fig. 4 Pine forest with Cladonia
lichen ground-cover
Colonies of lichens may be spectacular in
appearance, dominating the surface of the visual
landscape as part of the aesthetic appeal to paying
visitors of Yosemite National Park and Sequoia
National Park Orangeand yellow lichens add to the
ambience of desert trees, rock faces, tundras, and
rocky seashores. Intricate webs of lichens hanging
from tree branchesadd a mysterious aspect to forests.

Fruticose lichens are used in model railroading*’ and
other modeling hobbies as a material for making
miniature trees and shrubs.

Result and Discussion

Lichens had been recognized as organisms for
quite some time, it was not until 1867, when Swiss
botanist Simon Schwendener proposed his dual theory
of lichens, that lichens are a combination of fungi with
algae or cyanobacteria, whereby the true nature of the
lichen association began to emerge. Schwendener’s
hypothesis, which at the time lacked experimental
evidence, arose from his extensive analysis of the
anatomy and development in lichens, algae, and fungi
using a light microscope. Many of the leading
lichenologists at the time, such as James Crombie and
Nylander, rejected Schwendener’s hypothesis because
the common consensus was that all living organisms
were autonomous.H36]

Other prominent biologists, such as Heinrich
Anton de Bary, Albert Bernhard Frank, Melchior
Treub and Hermann Hellriegel were not so quick to
reject Schwendener’s ideas and the concept soon
spread into other areas of study, such as microbial,
plant, animal and human pathogens. The complex
relationships between pathogenic microorganisms and
their hosts were finally identified, Schwendener’s
hypothesis began to gain popularity. Further
experimental proof of the dual nature of lichens was
obtained when Eugen Thomas published his results
in 1939 on the first successful re-synthesis experiment.
In the 2010s, a new facet of the fungi-algae partnership
was discovered. Toby Spribille and colleagues found
that many types of lichen that were long thought to
be ascomycete-algae pairs were actually ascomycete-
basidiomycete-algae trios.
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B ABSTRACT []

The Fish diversity is a good indicator of health of aquatic ecosystem. A good
piscine diversity represents the balanced ecosystem. Taking this into consideration the
fish diversity of Garha dam Mauganj is studied during present investigation. In all 22
species of fishes belonging to 16 genera, 9 families and 5 orders were identified from
Garha dam. They are Notopterus nolopterus under Osteoglossiformes, Catla catla,
Cirrhinus mrigala; C. reba, Cyprinus carpio, Labeo bata, L calbasu, L rohita, , Puntius
amphibious, P. ticto, and Nemacheilus botia under Cypriniformes, Mystus cavasius, M.
seenghala, Ompok bimaculatus, Wallago attu, Clarias batrachus; and Heteropneustes
fossllls under Siluriformes, Mastacembelus armatus under Synbranchiformes, Nandus
nandus, .and Channa marulius, C. punctatus and Anabas testudineus under Perciforrnes,
The high production 0f422.62 t (2011-2012) and 308.82 t (2012-2013) were achieved.
In the present study highest productivity of fish in Garha dam was recorded 9.71
Kg./Ha./Year during the year 2012-13; while lowest productivity of fish recorded 2.16
Kg.lHa./Year during the year 2014-2015. Rapid deforestation, sewage: discharge, mining
activities, thermal activities, anthropogenic activities and irrational fishing practices
over the year, this aquatic diversity is on the way of decline. It is necessary to. protect
biodiversity in their natural habitat.

KEY WORDS: Fish Diversity, Population, Conservation Status, Species, Garha
Dam.

INTRODUCTION

In a developing economy context, open water
inland fisheries not only plays an important role for
the diet and health of the population, but also the
livelihood of many people engaged in this activity.
Broadly, the open water inland fisheries can be divided
into five categories, namely, riverine fisheries,
reservoirs, aquaculture water bodies, estuaries, and
flood plain lakes. The fishing practices also vary in

these ecosystems. Usually, riverine fisheries are, based
on capture, activities where regeneration of fish is left
to the nature. The large and medium reservoirs are
generally managed as stocking cum-capture fisheries
resources, whereas, small reservoirs and aquaculture,
water bodies are usually managed through culture
practices. Estuaries are based on capture fisheries and
flood plain lakes have both The components of culture
as well as stocking-cum-capture fisheries.

*  Guest Faculty, Deptt. of Zoology, Govt. S.K.N.P.G. College, Mauganj
** Research Scholar, Govt. S.K.N.P.G. College, Mauganj

[27]
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India is one of the countries in the South Asia
that has a large share of open water with. rich and
complex fisheries. She has around 340 million hectares
of riverine catchments for fisheries; another six million
hectors area is under open water fisheries in different
reservoir, aquaculture in small ponds, estuaries and
flood plain system. Over the last fifty years, the extent
and share of inland fisheries in total fish production
has increased by many folds. Despite the significant
increase ininland fish production, it seems impossible
to meet the projected demand of 14 million tons by
the year 2005, more than twice the amount of current
production (Bhattacharya, 2002). Inland fisheries need
specific attention in the context of India due to the
following reasons. First, fish production through
inland fisheries largely caters the needs of the domestic
consumption as against marine fisheries, which is
primarily produced for export. An estimate of resource
potential by the fisheries division of Ministry of
Agriculture, Government of India, suggests that inland
sector has a potential of 4.5 million tones as against
3.9 million tons of marine sector (fisheries Statistics,
1993). Therefore, an increase in the production of
inland fisheries would bridge the gap between
domestic supply and demand while catering to the
nutritional requirements of the populace. Second,
inland fisheries ‘are an important source of
employment. There are about 2 million people in India
engaged full time in fishing and another 4 million
people as part-time or occasional fisherwomen or men
(Fisheries Statistics, 1993). A third dimension relating
to open water inland fisheries is that the relative
importance of inland capture fisheries is declining with
a corresponding increase in the culture fisheries.
Government: policies are partly responsible for such
trend. Fourth, India has a vast potential of open water
fisheries, which with proper institutional, technical and
financial support could contribute to the fulfillment
of multiple developmental goals. The learning process
of institutional arrangements and requirements for
open water fisheries would provide substantive
understanding on, the management of this sector,
which is for a long time, has been neglected.

The procedure adopted for the fish Fish are the
most species rich of all vertebrates. Valid scientific
description exists for about 24600 living species of
fishes in 482 families (Nelson 1994). One third of the
fish families have at least one member spending at
least part of their life in fresh water. Fresh water fish
diversity is therefore large compared to other system

since fresh water lakes and rivers ‘account for only
0.8% of earth’s surface and less than ,0.01 % of its
water e . Approxitnately 10100 species are fresh water
during their life cyctes (Helfmlill et al., 1997).

The 1996 TUCN Red list of threatened animals
lists 617 freshwater fishes (Including euryhaline
salinity-level tolerant-species), about 7% of known
number of fresh water fish species. Studies that take
into account of fact that the red list has evaluated only
a fraction of fresh water fishes estimate conservatively
that 29% of fresh water fishes ate extinct, endangered
or vulnerable; a more realistic estimate might reach
30-35% (Stiassny, 1996) production study in the
reservoir was in accordance with methodology on
reservoir fisheries investigation in India (Jhingran V.G.
1969) and APHA (1985).

Present study conducted Garha dam. Garha darn
is a major anthropogenic darn in Mauganj. Garha Dam
is an anthropogenic construction on the confluence
of two small nalla has Gama and Atari on the right
hand side of N.H.7 in Mauganj tahsil of Rewa district
at 2439' 30" N and 81%55°30" S.

MATERIALS AND METHODS

The present investigation on fish diversity is
carried out on the Garha Darn Mauganj from Jan 2018
to Dec 2018. The Garha darn is very big water darn.
The fishes from the dam were collected with the help
of local fishermen. The collected fishes were brought
to laboratory, fixed in 5% formalin, cleaned with
rectified spirit and preserved in 10 % formalin. The
fishes were identified by standard keys of Day (1878),
Jayram (1981), Talwar and Jhingaran 1991 and
Jhingaran 2005.

Fig. 1 A Location map of
study site Garha Dam
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RESULTS AND DISCUSSION :

Species composition of Garha Dam

In all 22 Species of fishes belonging to 16 genera
9 families and S orders were identified from Garha
dam. They are Notopterus notopterus under
Osteoglossiformes, Calla catla, Clrrhinus mrigala, C.
reba, Cyprinus carpio, Labeo bata, J. calbasu. L. rohita,
Punuus amphibious. f. ticto, and Nemachellus. botia
under Cyprinlformes, Mystus cavasius, M. seenghala,
Ompok bimaculatus, Wallago atlu,: Clarias balrachus,
and Heteropneustes fossilts tinder Siluriformes,
Mastacembelus armatus under Synbranchiformes,
Nandus nandus, .and Channa marulius, C. punctatus
and Anabas testudineus under Perciformies. A
systematic Jist of fishes observed from the dam hils
been tabulated in Table 1.1.

As far as the genera and families to different
orders are concerned, order Cypriniformes consists
of 6 genera (37.50%) under one families (10%),
Siluriformes of 6 genera (26.09%) under 4 families
(40%),Perciformes of 3 genera (18.75%) under 3:
families (30%), Osteoglossiformes, Synbranchiformes
and Synbranchiformes of single genus (6.25%) Under
single family each (10%) (Table 1.2). Order
Cypriniformes has been found to be a major order
With 10 species and percent contribution ‘of 45.45%.
Siluriformes comes next with 6 species and percent.
contribution of 27.27%, .Perciformes with 4 species
and percent contribution of 18.18% Synbranchiformes
with 2 species and percent contribution of 5.0%,
Osteoglossiformes and Synbranchiformes with 1
species each and percent contribution of 4.55% follow
the order (Tablel.2).

1.3. Fish production in Garha Dan :

The procedure adopted for the fish production
study in the reservoir was in accordance with
methodology on reservoir fisheries investigation, in
India (Jhingran et al, 1969) and APHA (1985). It is
difficult to identify any specific trend associated’ with
specific regimes in Garha reservoir since adequate
information. on stocking, production and distribution
of income over a longer time frame corresponding
different regimes is not available. However, the

available data show a fluctuating trend of production
under MPFDC regime.

The commercial fishing started in 1975-76 by
deploying fisherman. These fishermen were. organized
into a cooperative society, under the state patronage
and provided with nylon yarn and other and other
fishing inputs. Essential marketing infrastructure ‘Was
also created Craft and Gear. The most common fishing
gear in the reservoir is the surface gill net, operated
from a boat. A normal fishing unit comprises 25
gillnets, each measuring 50x6m, a boat and 2 to 4
fishermen. The boat used in the reservoir is a flat-
bottomed country craft, 7.3 m long and. 1.2 m wide.
A single 400 m long multi-meshed giant drag net was
is 6 m wide at the middle and the tapering ends
measure 2 m. The mesh size (bar) varies from 15 to
50 mm. The net is operated by 16 to 17 fishermen
with the help of 2 boats and a single haul lasts more
than two hours. Generally night time collection of fish
is most efficient. Therefore, the counted gill nets were
set in the evening and lifted out in the morning of
next day. Fishes were collected and weight together
sector wise. Total weight in Kg of fish collected from
each sectors separately were divided by total number
of nets used, to get Catch per Uni Effort (CPUE) by
weight. The previous data of stocking; fish yield; nets
used etc were collected from the office of ADF
(Additional fisheries director) of Rewa, District M.P.

For the study offish fauna of the reservoir. Major
carp as well as local major and minor were collected
by small mesh sized gill nets cost nets etc. with the
help of local persons and fisherman, collected
specimens were identified up to species level with the
help of fisheries of India (Day, 1958), fish and fisheries
of India (Jhingran 1985), fishes of eastern Uttar
Pradesh (Shrivastava 1968).

1.3.1 Fish production and fishing efforts :

The data related to total fish catch, in terms of
weight and number of major carps and only weight in
.case of local major carps and local minor and other
fishes were collected for the period of 10 years, from
2009-10 to 2018-19 from the department of fisheries
of Rewa District, the data thus collected was analysed
and tabulated with is present in table No. 1.3.1
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Table No.1.1

Taxonomic account of fish fauna reported of Garha Dam Mauganj
Clas/Sub Taxonomic Local Name IUCN Category
Class/Order/Division / Family | Name CAMP CAFF
/ Sub family (2008) (2016)
Class Actinopterygii Notopterus Patola LR-nt EN

notopterus

Subclass  Neopterygii
Division Teleostei
Order

Osteoglossiformes

Suborder Notopteroidei

Family Notopteridae

2015-16 -

2016-17 4.92

2017-18 3.84

2018-19 2.64

Source : Depertment of Fishires of Rewa district
Table No.1.2
Fish Stokcing Scenario in Garha Dam 2009-10 to 2018-19
Year Proportion of Varieties of Fingerlings
Catla(%) | Rohu (%) Mrigal (%) Total Fingerlings
(In thousands)

2009-10 52.75 18.40 28.85 2675
2010-11 42.90 28.86 28.24 2792
201112 45.73 33.04 21.23 2946
2012-13 41.01 35.23 23.76 3225
2013-14 54.12 26.73 19.15 3115
2014-15 39.25 33.13 27.61 2735
2015-16 - - - -
2016-17 42.98 26.40 30.62 2658
2017-18 40.25 32.25 27.50 2547
2018-19 41.13 33.35 2542 2611

Desai (Op.cit) describes an inverse relationship between the water level and fish yield in the reservoir.
The high production of 422.62 t (2011-2012) and 308,82 t (2012-13) were achieved (Table nol.3.1).Lower
water level. permits effective operation of gill net, especially in areas of the reservoir, where column setting of
gill nets becomes possible.

In the present study highest productivity of fish in Garha dam was recorded 9.71 Kg./Ha./Year during the
year 2012-13 ; while lowest productivity of fish recorded 2.16 Kg./Ha./Y ear during the year 2014-15 Table
no.1.3.2.
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1.4 Fish Stocking Scenario in Garba Dam

Stocking of fingerlings is the most fundamental
factor in determining production. In the absence ‘of
adequate availability of fingerlings in the region, future
production remains unknown. During the new’
institutional regime of Garha dam, dropping of
fingerlings increased in the initial four years after
which it declined marginally . Among the three types
of fingerlings that are dropped in the reservoir, namely,
Katla, Rohu and Mrigal, the first two are considered
as major crops-and the last one as local (major) crop.
Fingerlings of local minor crops are not dropped into
the reservoir. Over the last ten years, the proportion
of each variety of fingerling is changing with Katla
having the largest share (table no. 1.4).

Choudhary (1977) observed 39 species of
Gandhi Sagar reservoir. Singh (1993) observed 84
species from Sardar sarovar dam of Narmada River.
Saxena (1997) reported 42 species from upstream
region and 35 species from downstream region in river
satluj. Solanki et.al, (2010) reported 29 species from
Tapti river of Betul. district Rapid deforestation,
sewage discharge, mining activities, thermal Activities,
anthropogenic activities and irrational fishing practices
over the year, this aquatic diversity is on the way of
decline.

Kharat et al, (2012) had recorded 51 species of
fishes belonging to the 14 families and 35 genera
during their study on Krishna River at Wai (M.S.).
Jayabhaye and Lahane (2013) observed the 21 species
of fishes belonging to 6 families and 13 genera during
their study period on Pimpaldari tank, Dist. Hingoli
(M.S.). Our findings are.corroborating with
observations of Sakhare (200 I), Sarwade and Khillare
(2010), Kharatet al. (2012) and Jayabhaye and ~ahane
(2013).

CONCLUSION :

It is concluded from the present investigation
that the quality of the Garha dam water system is
continuously degrading. The source of water pollution
in this pond, municipal, domestic and agricultural
wastes. Fish population and production in Garha dam
is gradually decreasing due to the heavy pollution load
in dam created by various human and, agricultural
activity around the dam. Heavy silt load and total
solids are the effective agents to decrease the fish
population and production.
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13. | R 40.00 3413 3278 24 44
14. | AR 0.87 0.96 097 1.25
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