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PROPOSED MODEL FOR KUMAUN TOURIST INFORMATION
SYSTEM FOR UTTARAKHAND

Parul Saxena”™

ABSTRACT

Travelling is very important part of our life. With the development of technologies the travelling
has become very easier in comparison to earlier days. Today on a single click we may get information
about whole world. Kumaun region of Uttrakhand, India is a worth seen region of the world. The natural
beauty of Himalaya attracts the people very much.

In the present work we have proposed a model for tourist information system for Kumaun region
of Uttarakhand, India. This model facilitates the user to get appropriate information about important
cities, places, sights and the routes to visit these places. The proposed model also provides the interface to
the tourists for the booking of hotels and meal etc and offers the optimum trip by maximizing the facilities
and minimizing the expenses involved.

Keywords: Kumaun Region, Uttarakhand, Tourism, Information System

1. INTRODUCTION

People travel a lot. Most of us have a mobile phone or a navigation device. If they want to make a
successful trip they must prepare for it. At beginning a city which will be visited should be chosen. After
that those places, buildings and monuments which are important and will be seen to be selected to include
in the trip. Very important is also the calculation about the trip cost and the time needed for it. Sometimes
people do not have enough time to prepare themselves or they spend few hours in some city without
planning this before. Another fact is that people do not have enough time for planning. Most of them ask
friends or go for trips organized by tourist companies where a professional guide is involved. It will be
very helpful if a system that provides all information needed to visit a city is available. This system
should gather data that are presented in brochures, tourist guides and on web pages. A search mechanism
and path finding feature are also one of the requirements for this system. It can be difficult for some

persons to find paths that allow visiting particular places, but if these persons have some proposals for trip
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an appropriate system will be very helpful for them. With users having some suggestion is a good base to
start organizing and optimizing trips and it is easier to change something than make it from beginning.

When visiting a city that we do not know, the first place that will be visited is probably tourist
information. We can get maps and obtain information about museums, galleries, tourist attractions, and
probably entrance costs. We must print them to have a hard copy during the journey. Today we have
Global Positioning System receivers and navigation programs which are very useful. If we want to have
trip, we have to know exactly what we want to see, put addresses in GPS receiver or find them on a map
and then find ways to reach them. The question is could we help tourists and give them a tool that is
helpful and functional, easy to use and works on numerous portable devices like cell phones, palmtops,
etc.

Due to the size, strength and impact of the tourism industry on local economies worldwide, the
debate over the positive and negative effects of tourism is little more than a mental exercise. However, a
thoughtful consideration of positive and negative effects is necessary to develop sustainable tourism
policies™™],
1.1 Uttarakhand'": Uttarakhand is a state which is bestowed with aplenty natural beauty. The location of
the state is such that it is bounded by Nepal in the North, Madhya Pradesh in the South, Delhi in West and
Bihar in the East. The most important destinations include Dehradun, Mussoorie, Nainital and Ranikhet.
Apart from these, the state is the source of the holiest river of India i.e. the Ganges. The state holds
trekking training camps and other adventure sports. Uttarakhand is also famous for its Shopping centers
which include Dehradun, Nainital and Mussoorie. The experience of shopping in Dehradun and Nainital
is very different from other places of the country.
1.2 Kumaun Division”': Kumaun is one of the two regions and administrative divisions of Uttarakhand,
a mountainous state of northern India, the other being Garhwal. It includes the districts of Almora,
Bageshwar, Champawat, Nainital, Pithoragarh, and Udham Singh Nagar. It is bounded on the north by
Tibet, on the east by Nepal, on the south by the state of Uttar Pradesh, and on the west by the Garhwal
region. The people of Kumaon are known as Kumaonis and speak the Kumaoni language. It is home to a
famous Indian Army regiment, the Kumaon Regiment. Important towns of Kumaon are Haldwani,
Nainital, Almora, Pithoragarh, Rudrapur, Kashipur, Pantnagar, Mukteshwar and Ranikhet. Nainital is the

administrative centre of Kumaon Division and this is where the Uttarakhand high court is located.

2. REVIEW OF EARLIER DEVELOPMENT

2.1 International Status: At international level the websites are available just to provide the information

in a very splitted manner. The world tour packages are existing but in those cases the people are not free



to make the plan in their own ways. Businesses and public organizations are increasingly interested in the
economic impacts of tourism at national, state, and local levels®. The International Journal of Tourism
Research promotes and enhances research developments in the field of tourism. The journal provides an
international platform for debate and dissemination of research findings whilst also facilitating the
discussion of new research areas and techniques. IJTR represents a vibrant and exciting channel for those
interested in tourism research developments'®. The International Journal of Tourism Research will
promote and enhance research developments in the field of tourism. The journal will provide an
international platform for debate and dissemination of research findings whilst also facilitating the
discussion of new research areas and techniques. IJTR will continue to add a vibrant and exciting channel
for those interested in tourism and hospitality research developments. This function will be further
enhanced by the provision of regular, book, conference and web reviews in addition to research articles'”.
The tour wholesalers in Taiwan'®. The evaluation system consists of three general user criteria: user
interface, variety of information and online reservation. Results show that 50 percent of the total sample
of hotels and tour wholesalers have already established web sites. Among these “user interface” was rated
highest among the three categories. “Variety of information” received the lowest rating. More tourist
hotels provide on-line reservation systems than do tour wholesalers. Results also indicate that the use of
the Internet in Taiwan's tourism/hospitality industry is primarily for advertising, not marketing. In
conclusion, it is suggested that, in regard to Internet marketing, tourist hotels and tour wholesalers work

closely with information industries.

2.3 National Status:At national level also some websites are available just to provide the information in a
very splitted manner.

(a)Centre For Railway Information Systems Indian railways helps us to achieve the to and fro the sources
and the destinations and a well-developed tourist infrastructure .

(b)Tourist information on how to use the subway system to provide the information about Forts and
Palaces of India, Tourist Destinations in India, and other Indian Tourist Places!"”.
(c)India Tourism - Tourism in India - India Travel Guide provides the information about India
tourism/travel guide offering information on cities, states and tourist attractions in India'".

(d) Web GIS based Tourist Information System is there to provide the information about Delhi Transport
Corporation (DTC) 2.

(e)A customized GIS application for Dehradun Tourist Information System !/,

3. METHODOLOGY

The proposed system will fulfil most of those needs, as to provide an information like maps of a

city, parking places, points of interest (museums, art galleries, restaurants, monuments and similar) with



their description, costs of entrance, time needed to visit and photos of these places. The system is also
able to find path using user criteria and to display them. This is only a proposition for users and it can be
used as something for beginning while planning. The user will get few propositions of trips. He can
display the path on map and read about objects which are included in each trip. Every path has calculated
length and time. It is not optimal and probably the user changes something but as it was said it is only a
proposition and some base plan for the trip.This suggested system will give the complete information in a
single package, which is the most important point of this system.

One of the problems encountered in the tourism industry is the quick update and maintenance of
the data. Data concerning geographical beauties, culture heritage, monuments, hotels, amusement parks,
and so on are continuously collected by local tourism authorities. The current procedures for publishing
those data are not on line with the need of a prompt usage of the data themselves. They are in fact made
available through traditional channels like booklets, brochures and so forth. Using Multimedia and GIS in
the tourism oriented application market will make it possible to deliver those data also in electronic
formats using new media like CD-ROM. However, any necessary update of the data requires, today, a
new delivery. This introduces extra costs that can be avoided with the availability of Multimedia database
managed locally and available, through Internet, to the application developers.

Combination of these two technologies will allow the final user of tourist applications:

e to provide new classes of functionalities based on vector data (route optimisation, adjancy, proximity
calculus, etc.) in addition to the multimedia functionalities,

e to provide an authoring system for supporting the automatic generation of a wide spectrum of tourism
applications based on Multimedia and GIS technology, and

e to develop a Multimedia/GIS distributed database.

The combination of these technologies will definitely enable the local tourism authorities to update the

data easily, efficiently and with low cost.

Following methods may be applied for the designing of a robust model.

e Survey to acquire the problems which are place specific.

o Survey to gather various types of geological and geographical information of the places.

e (Case study — map building process, important aspects of creating vector maps, data gathering and

storing.
e Case study — existing algorithms for path-finding, the best will be chosen.
e Design of Algorithm having less complexity.

e Software Engineering to analyse, design, code, test and implement the model.



4. PROPOSED MODEL FOR KUMAUN TOURIST INFORMATION SYSTEM

There are thirteen districts in the state Uttarakhand six in Kumaun region and seven in Garhwal region. In
Kumaun region the six districts are Nainital, Almora, Pithauragarh, Champawat, Bageshwar, and Udham
Singh Nagar as shown in figure 1. These cities may have some basic criteria of interest as worth seen
places, public needs, cultural needs, geographical conditions, transportation and language barriers etc,
these are to be overcome by any user while he or she is planning to visit this city. Figure 2 represents the
further exploration of every criteria. Which are the major attractions of any place. Figure 3 provides the
login information for already registered users and if they are new then they can registered first and then
they can go through login panel. After logging-in they go through the interface as shown in figure 4. First
of all the user chooses the city to visit then it selects the place to visit, hotel, mode of conveyance, fooding
priorities etc. By calculating the difference between the distance of the current location of the user and
the location of the places to be visited the shortest path algorithms are applied to minimize the distance.
Then after getting appropriate inputs from the user the algorithm optimizes facilities using soft computing
techniques.

The interface may be designed using any website development tools like JAVA or PHP etc. First
of all the Graphical User Interface of Kumaun Tourist Information System asks the user for login
information after that it provides a dashboard to the user from where the user can select the city and
related sights to visit then it cab book the hotel in nearest location and can use any payment gateway to
make the payment for online booking. Also it can select whether the user wants to be picked from home

for the destination.

Kumaun Tourist Information Systems ‘
|

Almora Bagseshwar Champawat Nainital Pithoraearh Udham Sineh Naear
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Figure 1: Major Components of KITS
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Kumaun Tourist Information System

Chooss City
Choose Place /| Places to Visit
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Tourist Guide Required / Not IRequired

Choone Fooding Priorities

Figure 4: Tourist Priority Selection Interface
5. CONCLUSION

Tourism in Kumaun is a very big source of income that is why it is having a very great relevance with
economics of the state. Kumaun Tourist Information System (KTIS) benefits the local and regional area.
However, the financial burden shouldered by a community to build and maintain a tourism industry is
also a consideration. It will also open communities to violation by offshore corporations providing
services to prosperous tourists, funneling the biggest profits away from locals. Culture is one of the chief
consumables of tourism, and the experience of unique cultures can be educational for the visitor and
highly profitable for the community. However, tourism is a necessarily invasive process that thrusts
traditional communities into the modern world, threatening their distinct lifestyles and cultural products.
KTIS will bring new streams of income into a community, specially for the unemployed fellow, so that
they can serve their family in a better way. Travel is touted as a means to close gaps between peoples,
cultures and religions, but the extreme differences of wealth and lifestyle between locals and tourists in
some areas can cause apathy or even aggravate the condition of interrelations. Hence we can conclude
that this model provides an optimum tourist information system to the users and adaptable in all sense as

it can be modified very easily on the demand of current scenario.
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HYGIENE EDUCATION IN SCHOOL
Shivam Srivastava*

ABSTRACT:- Hygiene and sanitation are the two integral components of overall
cleanliness. Children are more vulnerable, but highly receptive segment of the
population. Therefore, schools can play an equally important role to that of family
in bringing about behavioral changes and promoting better health with the tool of
knowledge. knowledge regarding hygiene and sanitation practices can help in
promoting better health of the practitioners and also of other people in the
surrounding. The entire period of transition from childhood to adulthood is
considered Profound physiological and psychological changes take place during
this period. This critical period of transition is identified by a range of ages of 10-
15 years (WHO).

KEYWORDS: School Environment, Sanitation, Comparative study, Government
schools.

School hygiene and sanitation refers to a combination of infrastructural and
behavioral components necessary to create a healthy school environment and to
develop and support safe hygiene behaviors (Nansereko, 2010). The
infrastructural components include drinking water, hand-washing and sanitary
facilities in and around the compound of school, The behavioral components are
the knowledge and activities to promote healthy conditions at a school, and
practices of school staff and children that help in preventing water-and
sanitation-related diseases and worm infestations. Although the terms ‘hygiene’
and ‘sanitation’ are interrelated and used interchangeably, these terms are
different.

“Associate Professor Department of Education Kisan PG College, Behraich n



Components Of Hygiene and Sanitation
In the absence of universally accepted definitions, there are six components of
hygiene and sanitation, and addressing these issues in a proper manner is
sufficient to achieve our goal of child and community development. These six
components are as follows.

e Personal hygiene

e Potable water and maintenance of water resources.

e Safe disposal of human excreta.

e Disposal of solid waste.

e School sanitation

e Food Hygiene.

Good health is a prerequisite for national development. In Indian
government quest for the achievement of Sustainable development Goals 2030,
health and education are fundamental. Schools Create a unique opportunity to
improve both the education and health status of learners throughout the nation.
The School Health Programme under AYUSHMAN BHARAT is a joint collaborative
programme between the Ministry of Health and Family Welfare And Ministry of
Human Resource & Development. This initiative is targeting both Education and
Health implementers and is envisaged to facility.

OBJECTIVES:-

To find out the level of knowledge and practices regarding hygiene and sanitation
among selected government and private school students in india.

To observe the selected Government schools and private schools for the facilities
related to hygiene and sanitation.

To find out the relationship between knowledge and practices regarding hygiene
and sanitation of government and private school students.

To find out the relationship between: knowledge/Practices regarding hygiene and
sanitation and occurrence of related diseases.



HYPOTHESES:-

Null Hypothesis, Hygiene and Sanitation
H1: There will not be a significant difference between the knowledge of
government school students and private school students regarding personal
hygiene, water hygiene, food hygiene, disposal of human excreta and cleanliness
level in schools.
H2: There will not be a significant difference between the practices of
government school students and private school students regarding personal
hygiene , water hygiene, food hygiene, disposal of human excreta and cleanliness
level in schools.
H3: There will be no significant level of difference between boys and girls
regarding knowledge of hygiene and sanitation among the school students.
H4: There will be no significant level of difference between boys and girls
regarding practice of hygiene and sanitation the school students.

LIMITATIONS:-

Since the responses were made on the basis of individual perception; hence there
maybe chances of biasness on respondent side.

Not all villages of the district can be covered as only 40 villages selected during
the study period.

METHODS:-

This Cross-sectional study was conducted in Schools of Rural and urban
government schools to collect information of various attributes related to school
environment and sanitation and were compared between rural and urban
schools.

SOME INITIATIVES AND TRENDS:-
Many initiatives have been taken up by the Government of India (GOIl),
individually or in coordination with national or international organizations. Some
of such campaigns are as follows:-



Nirmal Bharat Campaign (India.gov.in,2015)- The Ministry of Drinking Water and
Sanitation has formulated the Rural Sanitation and strategy for the period of
2012-2022. The main purpose of this strategy is to provide a framework to realize
the vision of Nirmal Bharat, an environment that is clean and healthy.

National advocacy and Communication Strategy on Sanitation (UNICEF, 2012)
NSSI- The Goi launched the National Sanitation and Hygiene Advocacy and
communication Strategy developed with UNICEF’s support in September, 2012.
The strategy was announced at the First ever national meeting held by the then
Minister of Drinking Water and Sanitation.

National School Sanitation Initiative (SaciWATERS,2013)- NSSI commenced by
the Central Board of Secondary Education in Collaboration with Ministry of
Human Resource Development, Ministry of Urban Development and GIZ in 2009
The intention of NSSI is to meliorate access to school sanitation, creating
responsiveness and social dialogue among teachers, students and parents, which
will build behavioral change to nurture hygiene and sanitation within the
community thereby giving it utmost importance.

School-Led total Sanitation(SLTS)- This programme is developed and
implemented by UNICEF, SLTS draws from the Total community led sanitation to
create sanitation friendly and hygienlly and hygiene communities, initiated at the
school level and extends to the welfare of community.

its approach towards the children work as a pressure group to catalyze and bridge
the gaps and par with total sanitation in schools, homes and communities for
building toilets and adopting good hygiene behavior.

Sulabh School Sanitation Club-

The Sulabh School Sanitation Club is a child-centered and girl-led global
movement in which children and vyoung people contribute to social
transformation in schools by empowering students through hygiene education. It
operates in schools and communities with girls taking the lead; boys acting as
strategic allies, while the other community people provide the knowledge and
expertise.



Hygiene is an important aspect to be considered in one’s daily life. Be it
children or adults, proper hygiene is the base of a healthy life. Hygiene may be
practiced in terms of personal practices (such as hand-washing, menstruation
cleanliness, etc.), and general practices (food and nutrition, water related, etc.)
There have been lot of studies conducted in the past with respect to only hygiene
related practices and issues.

RESULTS AND CONCLUSIONS:

School environment and sanitation is suboptimal in both rural and urban
government schools. Significantly more urban schools had the infrastructure and
sanitation facilities compared to rural government schools.10 (62.5%) school in
rural area had no benches for students. In rural schools 11(68.75%) garbage was
disposed by open dumping. Toilet and urinal facility was inadequate and was not
separate for boys and girls in some schools. Ventilation was observed to be
adequate but natural lightening was not sufficient.

Environment and sanitation was found to be slightly better in urban govt.
schools than rural government schools.

It was found in the study that cholera occurrence is related with hygiene,
but low knowledge with this respect results in high cholera outbreaks. Amin et
al.(2011) discussed relationship between hygiene and skin disorders among male
primary school children in Al Hassa, Saudi Arabia. Deb et Al.(2010) and Dongre et
al. (2006) portrayed a relationship of personal hygiene with nutrition and
morbidity profile. Shah et al. (2013) also discussed importance of menstrual
hygiene practices.

Thus the objective of the study has been achieved by studying the impact of
knowledge and practice on the health conditions. It is observed that most of the
students suffer from dysentery and stomach pain and the occurrence of diseases
is more in government school students than private school students. Also, it was
tested that whether the knowledge level or practice level affects the health of the
students or not. The results show that there is a weak relationship found between
the knowledge and practices regarding the hygiene and sanitation and the
occurrences of diseases in them.
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A Study of Prospective Student’s Attitude
towards Online Education Program

NITYA SRIVASTAVA®

Abstract: In spite of the trend towards online education, few research examined
students' online learning attitude changes and the factors which could predict their
attitude changes. The dissertation aimed to investigate students' attitude toward
online education especially in present age in relation to their gender and age. The
factors, such as prior attitudes, prior experiences and motivation, were considered
to study the students' attitudes towards online education. The study used a Survey
approach to determine attitudetowards online learning of 80 students of age of 15-
30 years in Lucknow. An online survey in form of questionnaire was used to collect
the data. The predictors for their online education attitude forging were their prior
online learning experiences and limitations in online learning. The findings of the
study conclude that there exists no significant difference in students' prospective
attitude towards online education with respect to age but yes, in gender there exist
difference choice among males and females regarding online education.

Key Words

Computer-based training, Web-based training, Internet based training, Online
training, e-learning (electronic learning), m-learning (mobile learning), computer
aided distance education.

INTRODUCTION

Online Education

Online education isa form of education where students use their home computers
through the internet. For many non-traditional students, among them all those who
want to continue working full time or raising families, online graduations and course
programs, some of which are conducted using digital technologies, are provided via
the online learning portal of the host university. Computer-based training , Internet
based training, online training, e-learning (electronic learning), computer-aided
distance education-online education goes by many names and comes in a variety of
styles, but at its core: “Online education is electronically supported learning that
relies on the Internet for teacher/student interaction and the distribution of class
materials.”

*Associate Professor M.Ed. Department, Institute of Education and Training, Lucknow.



METHODOLOGY OF RESEARCH

Method- plainly means a particular procedure for accomplishing or approaching
something, especially a systematic or established one. thus methodology can be
understood as a set of specific procedures or techniques used to identify, select,
process, and analyze information about a topic. It is the systematic, theoretical
analysis of the methods applied to a field of study. It comprises the theoretical
analysis of the body of methods and principles associated with a branch of
knowledge.

Online Education Programs

100% Online Education- Fully —online degrees are earned from the comfort of your
own home with no required visits to your college or university campus.

Hybrid Education-Hybrid education allows students to pursue a combination of
online Courses-While online courses may be part of a degree program, they can also
be taken ontheir ownin order to master a certain subject or learn a specific skill.
MOOCs-MOOCs, or massive open online, are usually delivered in lecture form to
online “classrooms” with as many as 10,000 people.

With the advancement of online learning technologies, virtual institutions have

enhanced automated processes to deter fraud and /or plagiarism.

Benefits of Online Education

Although online courses maintain the same academic requirements, learners may
feel less challenged. This phenomenon occurs due to the advantages of online
education that includes academic and career flexibility, cost savings, and less stress
when scheduling courses. Another reason that can make online courses feel easier
occurs if the courses' format aligns with students' learning style and academic
support needs, such as virtual tutors and career advising sessions. Satisfying this
personal preference can make for a more enjoyable experience and improve
educational outcomes.

Future Of Online Education

Online teaching is here to stay. Many students prefer the online classroom since it
offers flexibility in their busy schedules. With the proliferation- of information and
knowledge, students must become lifelong learners in today's world and online
education plays an important role in helping individuals access the learner-centered

and self-directed instruction.



Problem For Research : Prospective Students' Attitude towards Online Education

The general objective of this study is to study the forging attitude towards online
Education among, students, to know how audio/video content availability during
online education helps in forming attitude among/ video content availability during
online education helps in forming attitude among students and the number of hours
spent during online education (by the students who prefer it) causes stress and

anxiety up to some extent.

Qualitative methods

Qualitative research is a method that collects data using conversational methods,
usually open-ended questions. The responses collected are essentially non-
numerical. This method helps a researcher understand what participants think and
why they think in a particular way. It enables researchers to collect data on personal
experiences, feelings or behaviors as sell as the reasons behind them. Because of
this, qualitative research is often used in fields such as social science, psychology and
philosophy and other areas where it is useful to know the connection between what
has occurred and why it has occurred.

Types of qualitative methodsinclude:

e One-to-one Interview
e Focus Groups
e Ethnographicstudies
e TextAnalysis

e (aseStudy

[ J
Quantitative methods
Quantitative methods deal with numbers and measurable forms. It uses a systematic
way of investigating events or data. It is a method that collects and analyses
numerical data through statistical analysis. It answers questions to justify
relationships with measurable variables to explain, predict, or controla
phenomenon. As a result, quantitative research is often used in the natural and
physical sciences such as engineering, biology, chemistry, physics, computer science,
finance and medical research etc.
The statistical analysis depends on the objective of the study. The objective of a
survey is to obtain information about the situation of the population study. The first
Statistical task is therefore is to do a descriptive analysis of variables. In this analysis it
student of any age, maximum of them found online education as a burden and gets
more exhausted during the time duration in comparison to offline mode of
education during similar span of hours.



is necessary to present result obtained for each type of variable. After this analysis,
you can access the association between variables and predictive analysis based on
multiple regression models. You can also start looking at the distributions of age,
gender, race and any measures of socio-economic status that you have (income,
education level, and access to medical care). These distributions will help to inform
your analysis in terms of possible age-adjustment, weighting and another analytical
tools available to addressissues of bias and non representative samples.

RESULTS AND DISCUSSION

The research has lead to some of the major findings according to descriptive and
statistical analysis of data-

e Education can be made better with appropriate accumulation of online and
offline education. Mostly the males prefer the online mode of education
rather than females. Hence we can say that preference of offline mode of
educationis gender biased.

e Online education is stressful and causes anxiety as many a times online
education does not us clear vision, is less reliable and accurate. Thus, being
thee Availability of internet is a major source of distraction during online
education which is justified as the maximum irrespective of their age or
gender has supported the statement.

CONCLUSION AND RECOCMMENDATIONS

The present inquiry has assessed the prospective students' attitude towards
onlineeducation. Major finding obtained on the basis of the research have been
enlisted below. Both males and females consider online education is an upgraded
source of education but still has to tied up with offline education for better
understanding. It was also found that the most of the prospective students have
negative attitude towards online education especially females and found internet
availability as a major source of distraction during the online education. It also
helped us to conclude that the use of the trend of online education will help the
learners to build their excellence in knowledge without any restriction to age and
gender.

Educational Implication

e Inmostcases, online education is a major source of flexible mode of education
done according toone's own need the choice.
instructional framework for designing educational discourses on networks.

Paper presented at the 84"Aera Annual Meeting, Chicago, IL.
http://Irs.ed.uiuc.edu/aera/03/communities/aera-03-an-levin-paperfina.htm.



e Student's attitude toward online education is directly related to the
involvement of audio/video technologies involvement in the class rooms by
teachers.

e With internet, a wealth of information, knowledge and latest research
development can be easily done.

e Online education can be made available to remote areas or at times when

geographical regions are the hindrances in the path of education.
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Helicoidal Cholesteric Phase
Kishun Bir”*

Abstract

Using a mean-field theory, a phase transitions in mixtures of chiral and achiral LC molecules in
presence of an external field has been described. In addition to second-order Legendre
polynomial term the chiral interaction potential includes third-order Legendre polynomial term
also. It considers a longitudinal electric field applied parallel to the pitch axis of chiral nematic
phase, and in this case, director leads to an oblique heliconical cholesteric state. The distortion
free energy, order parameter for twist bend nematic and orientational distribution function in
equilibrium state have been calculated. Based on the free energy minimization, we obtain that the
inclusion of third-order Legendre polynomial term in interaction energy makes oblique helicoidal
cholesteric phase in mixtures of chiral and achiral LC molecules more stable.

Keywords:Helicoidal Cholesteric Phase, Cholesteric Phase, Electric field, Distortion Free
Energy

Introduction

2.Free Energy calculation of a binary mixture of LC molecules with Chiral Interaction and
mixtures of a chiral and an achiral LC

Based on the few previous theories [21, 23, 24 ,] and molecular field theory for the N* phase of
Liu-Liu and coworkers [37, 38], we introduce the expression for the low molecular weight liquid
crystals molecules with chiral interactions byincluding the third-order Legendre polynomial term
in the chiral part of interaction potential in addition to second-order Legendre polynomial term.
Consider a binary mixture of liquid crystal molecules A and B.Let Naand Ngbe the number of
LC molecules of length L, and Ly respectively with diameter D. The volume of LC molecule is

L L . . T
VA = a3nA and vg = a3nB where ny = FA and ng = EB are the axial ratio and a3 = ZDgLet(DA =
vaNg vgNp
—— and =
v D5 %

volume of the system.

be the volume fraction of molecules A and B respectivelyand V is the

The free energy of the binary mixtures -
F:Fmix+Fani+Fext (1)

In above mentioned equation the first term descries mixing of binary mixture and it is given by
well-known Flory- Huggins theory for polymer [38].

*Assistant Professor Department of Physics, Kisan PG College Bahraich 271801 m



a3BF'"T“‘ = :—Zln(Z)L + :—iln(bp + x9.9p (2)

In equation (2), y is defined as Flory- Huggins interaction parameter between the liquid crystal

1 )
—:; where T is absolute
kgT

temperature and kg is Boltzmann constant. The second term in equation (1) refers for free

molecule and binary mixtures in an isotropic phase and f =

energy of liquid crystal phases. The configuration of the constituent LC molecules is
characterized by position vector r and orientation unit vector ©Q defined by polar angle between
local director n(r) and solid angle dQ, Where dQ = sinfdfd@ in fixed coordinate frame. Let the
orientational distribution function of the liquid crystal molecule is defined as fi (n(r) Q) for a
constituent molecule i (=A, B).The distribution function depends on only relative angle between
local director and molecular orientation vector.

The anisotropic part of the free energy in the second virial approximation is given by

BFuni=2i=ap pi | fi((r) - Q) In4mf;(n(r) - Q;)dr dQ

J%Zi,j:A,B PiPj ffi(n(ll . ﬂi)f]" (n(rz : Qj) X ﬁUij(rpﬂﬁ 2, Q;)dR(3)

1 . N; . . .
whereff = — and T is absolute temperature, p; = 7‘ is number density of the liquid crystal
B

molecule and kg is Boltzmann constant and
dR = drldrzdﬂldﬂz

The first term in equation (3) represents the change in entropy because of orientational ordering and
Lljjis for orientation dependent intermolecular potential between two LC molecules.

We write the interaction potential for LC phases as an expansion in terms of Legendre
Polynomials as

Ui (ry, Qq512,Q2) = Uy 1(r12)(Qq X Qp - P12)P1(Qq - Q) + Uy 2(ri2) P2 (Q1° Q) +
Uij,3(r12) (Qq X Qp - F12)P3(Q1 - Q2)(4)

Wherel‘lz =TI —r;.

where rj = ry — I, and 15 = 112/|1r12]is a unit vector in a fixed coordinate frame.; P;(x) = x,
Py(x)= (3/2)(x2-1/3) and P3(x) = (1/2)x(5x* — 3). We incorporate the third term involving third-
order Legendre polynomial in the interaction potential (4). The first and third terms
(Uyj 1andU;; 3) show twist interaction between LC molecules and the second Uj; term represents
intermolecular potential that accounts for the formation of nematic phase which has been consider
in Maeir- Saupe and Onsager Model[36].We have considered the interaction potential is short
range (do) of the order of the molecule. We then define ¢;; = — B (U1 + Uyj 3) for chiral
pseudoscalar material parameter and v;; = —BU;; (> 0) for nematic interaction parameter.



Substituting Equation (4) into Equation (3) and we prefer to use tensor order parameter

3
Qup (1) = S G (X (1) = ¥ 8p)
5)

wheren, with @ (= x,y, z) represents the components of the director nand 6,5 kronecker delta

function, respectively. The scalar orientational order parameter S; for the LC molecule i can be
expressed as

Sp = [P,(n(r). Q) f(n(r). Q) dQ (6)
Substituting eq (5) into eq (3) and (4), the anisotropic free energy can be expressed as [27-32] -
Fani:Elem+Fd(7)

where the first term is for nematic free energy and second term is for distortion free energy.

Now for the free energy of a mixture of a chiral cholesteric liquid crystal (A) and an achiral nematic
liquid crystal (B), we consider a longitudinal external field parallel to pitch axis p (z axis) as shown in
figure 2. Then the electric field E is given by

E=(0,0.E) 9)
where E represents the strength of the electric field.

When the dielectric anisotropy is positive the liquid crystal molecules tends to orients towards the
external field. The longitudinal deformations along z axis can orient the director along the pitch axis
p, the directors rotate out perpendicular plane onto the surface of cone angle. The director is
definedas

n (z) = (sinecosw(z),sinesinw(z), cos€)

(10)

The cone angle is constant and does not depend on the position z. The director is uniformly
twisted along z axis with pitch and the azimuthal angle wis given as function of position which

is w=qz.We can also describe N and N* phase when cone angle € = 0 and € = %respectively.
Substituting Equations (5), (9) and (10) in Equations (7) and (8), we obtain
Fic = Fani + Fex = Foem + Fis (11)

In above Equation (11), nematic free energy of Maier- Saupe type []:

=Sicap ot [ fi () - Dindnf(n(r) - D)0 = ;v,03F — vapBaBpSsSs — 5 Vs 0
—(04S4hi + G5Sphi) (12)



In Equation (12), we define v4 = vy, Vg = vgg, h = a3feyAszE?.
1z 7 1z ~
ga(y,Q) = —E(kz—k3)Q2y2 + [(5"3@ - k;Qo) Qy] (14)

9as (¥, Q) = _%(,‘(‘2_1}'3)023,2 + [GI}EQ - Ezax) Qy] (15)

In Equation (15), Qy = f}—A and a, = ;A;B. the negative sign in distortion function shows that total
A AB

free energy is minimized i.e. the phase will be more stabilized in presence of higher order
legendre polynomial in chiral interaction part in interaction potential. The value of Qg (= doqp)
corresponds to the dimensionless wavenumber of the N* phase in pure chiral molecule A. When
y =0, we have Fgis = 0.

In [S4,S51= [ [P2(0)]™exp [T P> (x)]dx(16)
where m=0, 1, 2,....

11(54,5B)
=—"2 (]
10(54,5B) a7

J1(54,5B)
==t 1
B 10(SaSp) (18)

Using distribution function the free energy of the liquid crystal phase can be written as

F
— 3 LC

1
= EVAQ)Ele(l — 94, Q) + v45040554S5(1 — gas (¥, Q)
0282 -2 iy — 28 1y, (19)

2 ny npg

When y =0, Equation (19) results in nematic free energy of a binary mixture of liquid crystal
molecules.
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Mutagenic effects on seed germination and survival percentage in

Brassica cultivars

Gopal Krishna Shukla *

Abstract

Physical and chemical mutagens were widely used in mutation breeding programme in
various crops. In this study, gamma rays and EMS mutagens with different doses were used
to analyze their effect on seed germination and survival percentage in M1 and M2
generations in an experimental field under RBD. It was found that increases in doses of
mutagens showed inhibitory effect on seed germination and survival percentage. Overall a
dose dependent relationship was observed between mutagens ,doses and biological

damage.

Key words: Brassica campestris, EMS, Gamma rays, Germination, Survival

percentage.

Introduction: Mutagenesis is a promising tool for creating variability in various crops.
Among the mutagens, Gamma rays and EMS (Ethyl Methyl Sulphate) are widely used for
inducing diversity in plant in higher frequency in fewer efforts. Brassica campestris is an
economically important vegetable oil producing crop in India and its production is lags
behind due to its susceptibility to several abiotic stress. Therefore it is necessary to develop
stress tolerant cultivars to fulfill our edible oil requirements. Keeping this view in mind,
an experiment was conducted for study of mutagenic effects on seed germination and

survival percentage in two cultivars of Brassica campestris.

*Genetics and Plant Breeding Laboratory,Botany Department, University of Lucknow, Lucknow. m



Material and Methods: For this experimen, eight lots of 100 uniform healthy seeds of each
variety were maintained. Three lots of each variety ,were subjected to 25,35 and 45 Krad doses of
gamma irradiation at room temperature at National Botanical Research Institute,Lucknow .The
source of gamma rays was ®°CO. For chemical mutagenesis, seeds were presoaked for 4 hrs in
distilled water and then treated with different concentrations ( 0.3,0.6 and 0.9%) of E.M.S. solution
prepared in phosphate buffer at pH 7.0 for 6 hrs at 30+£1°C reaction temperature. During the period
of treatment the seeds were regularly stirred by glass rod to maintain homogeneity. After treatment
the seeds were washed thoroughly under running tap water and were used for field experiments.
The treated seeds of both the varieties alongwith their respective control were sown at the
experimental field in Randomized Block Design (RBD) to raise the M| generation in three
replicates. Seeds were hand dibbled approximately an inch deep with the spacing of 10- 12 cm
between them in a well loosened and watered soil. The rows were kept at a distance of about 30
cm with plants at a spacing of 15 cm in each row. The germination was recorded after 15 days of
sowing taking emergence of cotyledonary leaves as a criterion. The germination percentage was
calculated on the basis of total seed sown and germinated. Survival of plants was counted after20
days and survival percentage was determined by counting the total seedling survived out of initial

germination for each treatment. All the necessary care was taken during experiment.

Results and Discussion: The mutagenic treatments reduced seed germination percentage, in
var. T-9, it ranged from 48.33% at 0.6 % EMS to 90% at control in M; and from 52 % at 0.6%
EMS to 89.44 % at control in M, whereas in var. PT303, it ranged from 50 % at 0.6 % EMS to
85 % at control in M and from 50.25 % at 0.6 % to 86.66 % at control in M>. An inverse relation
was found among the various doses of mutagens for percentage of seed germination in both the
varieties. Dose dependent decrease in germination has been also reported by earlier workers such
as Kumar et al., (1998) in Brassica juncea and Waghmare and Mehra (1998) in Linum utitassimum.
Reduction in germination following mutagenic treatment is attributed to the formation of acid upon
hydrolysis which in turn reduces the pH of medium making it toxic. The reduction in mutagenic
treatments had been explained due to delay or inhibition of physiological and biological process
necessary for seed germination which included enzyme activity (Chirspal and Warner 1976),
hormonal balance and inhibition of mitotic process (Ananthswamy, 1971). An increase was noted

at 0.9% in both varieties. The stimulatory effect of EMS on germination was found in both varieties



at 0.9% EMS only, which was in accordance with the report of Kuzin et al.,, (2010) who suggested
that increase in germination percentage at higher doses might be due to their stimulatory effect on
activating RNA or protein synthesis. The inter-varietal sensitivity to mutagen as observed in the
present investigation has been reported in Brassica juncea (Kumar et al., 1998).

Adverse effect of mutagens were also noted for survival percentage which varied from 70 % at
0.9% EMS to 90.5 % at control in M; and from 80 % at 0.9% to 92.5 % at control in M, of var.T-
9 whereas in var. PT303 survival percentage indicates a range of 60 % at 0.9% EMS to 90 % at
control in M; and from 70.66 % at 0.9% EMS to 91% at 25 kR in M generation(Table-1).

Genotypes Germination % Survival %
M M2 M M,
T9 Control 90 89.44 90.5 90
25kR 81 85 80 92.59
35 kR 77.57 80 86 90
45 kR 70.5 72.33 80.25 88
0.3% EMS 65 70 82.2 90
0.6% EMS 48.33 52 75 85
0.9% EMS 58 55 70 80
PT303 Control 85 86.66 90 91
25 kR 65.8 66 85 90
35 kR 57.14 63 76 90
45 kR 54.14 60 69 78
0.3% EMS 75.33 80 82.2 80
0.6% EMS 50 50.25 70 80
0.9% EMS 55 51 60 70.66
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ULYSSES IN DANTE’S INFERNO AND IN TENNYSON’S POEM
ULYSSES A COMPARATIVE STUDY IN CONTEXT TO HOMER’S
ODYSSEUS

Dr. J.P. Tiwari”

The great mythic hero Ulysses is not one character but many. He even goes by
two names: his Homeric one, "Odysseus," and his more familiar Latin version,
"Ulysses." Since his debut in Homer's epic poem The Iliad, the character has gone
through many avatars, being depicted by authors as diverse in time and place as
Virgil, Ovid, Dante, Tasso, Shakespeare, Racine, Goethe, Tennyson, James Joyce
and Kazantzakis, each of whom contributed to the myth of Ulysses and re-
interpreted the character, assimilating the traditional material and recasting it to
reflect, refute, or reinforce contemporary fashions or custom. Although many
other creative artists have alluded to or modified various aspects of Ulysses' life
and character in both visual and literary arts, this paper limits to two of those
mentioned above: Dante, and Tennyson. Each of these writers used the medium
of poetry (although they employed different poetic genres) to develop his
representation of Ulysses. So, the objective of this paper is to bring out the
similarities and difference found in the Homer’s Odysseus, Ulysses of Inferno
and Ulysses of Tennyson.

Keywords: Homer, Odysseus, Dante, Inferno, Ulysses and Tennyson.

As a vehicle to discuss the issue, the broader perspective of the individual’s light
in a variety of complex situations, I have consulted several works in this field
mainly - “Dante’s Ulysses and the Epistle of James” by R Bates, “Ulysses: The
Poet’s Imperfect Reflection” by C DeVito, “Images of Ulysses in Dante, Goethe
and Tennyson” by Hallman B. Bryant etc. The study is going to use the close
reading method and textual analysis in order to find the similarities between the
hero of Dante and Tennyson. Odysseus/Ulysses is a classical figure who
reappears historically in the poetry of numerous writers. Having recurred in the
classic works of at least three poets-Homer's Odyssey, Dante's Inferno, and
Alfred Lord Tennyson's "Ulysses"-he is clearly magnetic in his appeal to
numerous cultures, regardless of the context. However, the contrasts between the
Odysseus of ancient times, Medieval times, and the Victorian era communicate
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changing tensions within the context of the culture. Because Odysseus recurs so
often in western history, it seems that he is a sort of gauge of the beliefs of the
culture.

In this paper I will explore the characteristics most thematic in Odysseus'
character as he returns home in the Odyssey, as he burns in hell in Dante's Inferno,
and as he exemplifies perseverance and courage in Tennyson's "Ulysses’’.

The Odysseus of the Odyssey is portrayed as a hero who yearns to return home
to his family after the Trojan War, but he endures countless struggles in the
process. Dante, rather, coming from the Trojan/Roman side of the Trojan War
portrays Ulysses as guileful and prideful, paralleling even Icarus in needing
excess. And Tennyson, in the age of British colonization, looks at Odysseus as
an adventurous hero with the strength and determination to persevere in the face
of adversity. Regardless of their different angles in seeing Odysseus, each shows
a very human interest in maintaining integrity. It is in their works that you can
see the shift in the definition of virtue and the abstractions that indicate virtue.

Homer uses a number of techniques to characterize. Before making a speech or
in the middle of dialogue, Homer would use a number of adjectives to describe
the character of the person about to speak, as it pertained to their response. As the
author, Homer is closest to Odysseus and thus, when he describes Odysseus as
"crafty Odysseus" or "Odysseus, the great tactician," the impression gained is
more qualified and direct than the interpretations we may have looking from our
own culture at Odysseus' dialogue. The Odysseus of Homer's time was a hero. As
such, the characteristics he embodied had mainly positive connotations.

Homer called Odysseus: "the noble and enduring man" (Homer 26.219), "the
kingly man" (Homer 15.588), "that sly and guileful man" (Homer 14.457), "the
great tactician" (Homer 11.438), and "the strategist" (Homer 5.223). It is clear
from these descriptions that Homer considered Odysseus an admirable man.
Guile, sly, and tact are the qualities most alluded to, and they were obviously
respected. The "craftiness" in Odysseus' response lies in his ability to hide his
intentions and feelings by circumventing the issue. Kalypso wanted to know why
Odysseus would leave his wife unless she were inferior to Penelope. Odysseus,
rather than focusing on a comparison or defending his wife, focuses instead on
his desire to see his home. He intuitively knows what the situation needs, and
uses language to avoid any obstacles that come between him and his goals.

Dante, however, placed the sly, crafty tactician Odysseus in his Inferno. In Canto
26, Dante followed Virgil into the eighth circle to find Odysseus there as a
"counsellor of fraud in war" (Dante Canto 26). Dante foreshadows his look at



Ulysses in saying "I rein in my with more than is my custom, that it may not run
without virtue guiding it" (Dante 26.20-22). It is as if he is saying "I am in the
eighth circle, and I see what is happening, but I won't let it take hold of me and
will remain cautious, unlike Ulysses." Odysseus erred, in Dante's eyes, in intent,
rather than means. Odysseus, in Dante's eyes, used wit to satisfy worldly emotions
like wrath and vengeance. Dante focused on the ethical indifference of Odysseus.

Dante's side thought that he hopes he will use his wit only in pursuit of virtue was
a warning, and an allusion to the faulty way in which Odysseus used wit. This
marks a shift in the meaning of virtue. Odysseus was a hero in his time because
of his ability to execute the needed plan. This, in fact, made him virtuous. Virtue
revolved around protecting homeland and people. Dante's perspective implies
that Odysseus went beyond virtue and verged on pride or greed. However, he did
not put Odysseus in the fourth circle for Avarice. He instead focused on Odysseus
as a counsellor of fraud in war. Dante, then, puts Ulysses in hell for his dishonesty
in time of war, for dishonesty was worse than pride.

In Canto 26, Dante points out Odysseus' guilt and dishonesty toward Achilles. In
the Iliad, Achilles was a heroic figure because he avenged the death of his best
friend, Patroclus. Again, the behaviour of both Achilles and Odysseus highlights
a crisp difference in the appearance of a hero in ancient times and Medieval times.
In a sense, it seems that in order to be virtuous/heroic in Homer's world, a
character must let himself be guided by emotion and, in pursuit of honour (honour
in contrast with the Medieval world) be willing to go to any extreme to sustain
the original goal. It is not that Dante does not show a respect for honour. But his
perception of honour is different from that of the classical figures. Dante's sense
of honour is a Christian honour, whereas Odysseus' quest for honour is
unquestioning pursuit of worldly honour.

Tennyson' angled sight of Ulysses marks a shift back to knowledge gained
through worldly experience. In Tennyson's "Ulysses," Odysseus is a figure
mainly heroic in his ability to continue in the pursuit of knowledge regardless of
the misfortunes that are bestowed upon him. This theme, in fact, closes the poem:

We are not now that strength which in old days

Moved earth and heaven, that which we are, we are;

One equal temper of heroic hearts,



Made weak by time and fate, but strong in will

To strive, to seek, to find, and not to yield.(Tennyson, "Ulysses" lines 67-70)

Again, it is obvious that Tennyson sees Ulysses' quest for adventure as necessary.
In Tennyson's time, under Queen Victoria, Britain had become the world's
leading industrial power (Oxford Encyclopedia of World History 705).
Industrialization is similar to the quests of Odysseus. By its nature-building more
extravagant technology to sustain a non-agrarian economy-it is presumptuously
at odds with the humble nature of Christianity, and Dante's Christianity at that.
As such, the conflict between the very physical sciences and the spirituality of
Christianity were at odds, as they remain in many contexts today. Medieval times
revolved around spirituality and intellectual integrity, as seen with Dante and his
excommunication. The Victorian age, like the times of the original Odysseus,
necessitated experience of the world due to the physical reality that shaped their
context. Virtue, in Tennyson's poetry, again focuses on the pursuit of knowledge.
In gaining knowledge through experience and conflict, Ulysses shifts virtue again
to human experience, marking a shift from the value of a person as measured
externally (for example, by God in Medieval times) to value measured internally,
knowledge as gained through physical experience.

Curiously, Tennyson fails to mention Ulysses' questionable characteristics. In
using Ulysses as narrator, Tennyson attitude toward him is slightly unclear. With
the exception of endurance, the attributes-tact, guile, craftiness, perseverance-that
make Odysseus a hero of the ancient world is mainly absent from "Ulysses."
Ulysses is clearly a positive figure for Tennyson. His virtue is measured by his
persistence in exploring the world, while the world remains unknown. The
motivation behind the behavior of Odysseus in the Odyssey and Ulysses, as
painted by Tennyson in "Ulysses," is different, regardless of the similarity in
context (very physical realities). Whereas Tennyson focuses on the honor in
perseverance, the Odysseus of the Odyssey and the narrator of "Ulysses" want
the honor that comes with conquering other lands and other people. This can be
seen in the way Ulysses views his son in "Ulysses”-

This 1s my son, mine own Telemachus,

To whom I leave the sceptre and the isle,—



Well-loved of me, discerning to fulfil

This labour, by slow prudence to make mild

A rugged people, and thro' soft degrees

Subdue them to the useful and the good.

In each of the texts in which Ulysses/Odysseus appears, whether the
representation of him is negative or positive, the intent behind representing him
that way revolves around human virtue and honour. In the Odyssey, Odysseus is
honorable and virtuous because he has the ability to live through attacks on him
coming even from the gods. The qualities that enable him to do that are thus
judged as positive because they attain a positive outcome. Dante, instead, focuses
on the process and actions Odysseus takes to gain what he wants, contrasted with
what he needs. The wrath thrown upon him by the gods during his life, then by
God in Inferno, was caused by Ulysses' actions, his presumption, and his tactics.
As such, his characteristics were no longer positive, but echoed of disaster.
Interestingly, that Odysseus clashed so brutally with Poseidon shows that he was
perhaps indifferent to satisfying the gods; and he therefore did not measure honor
and virtue with his reflection in the action of God figures. Dante, in contrast,
measured honor in the eyes of the Christian God. The shift to Ulysses appearance
in Tennyson's "Ulysses" marks the shift in virtue back to the pursuit of worldly
knowledge. However, it is Ulysses' perseverance, despite the agony of
antagonism by the gods, that makes him a heroic figure for Tennyson. In
Tennyson, the empathy and emotion that comes out of Christianity appears under
the facade of internal conflict Ulysses portrays between being at home and
experiencing the world. Tennyson's definition of the virtue in Ulysses' character
is not just a celebration of physical experience. It is combined with the idea that
experience overcomes the isolation incurred through the pain of life.
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Abstract

Present communication deals with Monochotmous Generic key of Cyanophycean algeaof
Northeastern region. Sample collected from different aquatics habitats of Bahraich, Gonda, Srawasti
and Balrampur districtNortheastern Uttar Pradesh.

Introduction
Northeastern Uttar Pradesh popularly known as Tarai Region (Foot hills of India).

This region is low land area containing many water bodies in form of River, Lake Ponds Pools and
Puddles.These aquatic habitats harbour rich algal diversity (Misra et al 2000)

Earlier Misra and Srivastava (2005) describe the Morphotaxonomic description of Cyanophycean
taxa of this region. In the present Studies,a generic identification of 15 genera and their taxonomic
key prepared for Biodiversity documentation.

Material and Methods

Random Sampling Techniques have been applied for algal collection in different localities of
Bahraich, Gonda Shrawasti and Balrampur district. Samples collected by Planktonic Mesh net and
bulbous pipette (Williamson, 1999) samples preserve in formalin. Morphotaxonomic features
studied under Nikon Labophot Microscope. Genera identified on the basis of Literature Tiffany and
Britton (1952), Desikachary (1959), Prasad and Srivastava (1992).

Results and Discussion

Monochotmous Generic key made on the basis of single character of a genus which is useful in
identification for Biodiversity conservation.

Key to Genera of Northeastern Cyanophycean Algae

1 Thallus Colonial------------- 2

1 Thallus Filamentous------- 5

2.Colonies flat, cell in row ----Merismopedia

2.Colonies not as above---3

3. Colonies many celled ---4

3.Colonies few celled, gelatinous envelope hyline --Chroococcus
4. Colonies microscopic, not attached-------- Microcystis

4.Colonies Macroscopic, attached------- Aphanocapsa

*Department of Botany,Kisan Post Graduate College, Bahraich E



4.Colonies Macroscopic, cells loosely arranged---Aphanothece
5.Trichome attenuated---6

5.Trichome not attenuated---7

6.Filament Solitary----Calothrix

6.Filament forming Mass--Gloeotrichia

7. Heterocyst absent---8

7.Heterocyst present----10

8.Trichome with Sheath--- Lyngbya

8.Trichome without sheath ---9

9.Thallus spiral ---Arthospira

9. Thanks straight---- Oscillators

10. Trichome with Sheath- 11

10 Trichome without sheath---12

11.Sheath distinct ,Yellow,Brown in Colour----Microchaete
11.Sheathv Hyline ----Nodularia

12. Trichome with True branch ----Camptylonema

12. Trichome without branch ---13

13. Trichome in firm colonial envelope ----- Nostoc
13.Trichome not in envelope---Anabaena

13.Trichome finger like, grow erect---Wollea

The Nitrogen fixing blue green algae of this region easily screen out and applies to Agricultural field
for maintaining the soil fertility witout external application of Chemical fertilizer.
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