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1. Introduction

Green campus is an area of the Organisation or the Organisation as a whole itself
contributing to have an infrastructure or development that is structured and planned to
incur less energy, less water, less or pollution free, less or aer@i€sion (Aparajita,
1995). Green Campus Audit is a tool of the environment management system which is
used methodologically for protection and conservation of environment and sustenance
of the ecosystem. Green campus constitutes the environmental frpradtices and
education combined to promote sustainable andrgmadly practices along with user
friendly technology in the campus. It creates environmental culture, develops
sustainable solutions to environmental problems and provides solutions dasvari
social and economic needs (APHA, 1981). It provides the concépteanbuilding
and oxygenated building which in turn provides a healthy atmosphere to the
stakeholders.

Green Campus Audit ensures the Organi
large diversity of trees, herbs, shrubs, climbers and lawns to reduce the environmental
pollution and soil erosion, also useful for biodiversity conservation, landscape
management, proper water irrigation, natural topography and vegetation (Gowri and
Harikrishnan, 2014). The maintenance of an-&endly campus ensures a neat and
clean environment. For the benefit of stakeholders, solid state management, recycling
of water, disposal of sewage and waste materials including electronic and biomedical
wastes, plstic use, etc. should be followed consistently in the organization campus.

Green Campus Audit procedures includes the definition of green audit,
methodology on how to condu@reenaudit at Educational Institutions and Industrial
sectors as per the chdisk of Environment Management Systems and International
Standards on ISO 14001:2015, Indian Green Building Council, Swachh Bharath
Scheme under Clean India Mission to understand the principles and importance of
various audits in the context of the organizi on and ri sk assess
(Gnanamangaket al, 2021). It analyses to help the educational institutions and
industries to maintain eefiendly environment and personal hygiene to various
stakeholders and supports the nation as a whole forable cause of environmental
protection and nature conservation which in turn enhances the quality of life to all living
beings (Arora, 2017).

2. Role of Educational Institutions in India

Educational Il nstitutions are playing
development which starts from maintenance of green campus without harming the
environment. A clean and healthy environmienan Organization determireffective
learning and prades a conducive learning environméatthe studentsEducational
institutions are asked both Central and State Governments to epedriendly
atmosphere to the stakeholdénsaddition, all the Educational institutions are asked to
save the environmerfior future generations artd solve theenvironmental problems
such as recyelg o solidwastes and wastewaterglastics usage, napkin disposadter
consumption water harvestingnd storage mechanisnetc. throughEnvironmental
Education. Implementg Swachh Bharath Abhiyan Scheme launched by the Indian
Government playby theEducational institutions plays major role in terms of giving
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neat and clean environment to tribal, rural and urban pacpbss the country, besides,
the regular and conveanal activities carried out by NSS, NCC, Nature club, Eco club,
Science clubFine Arts club, Flora and Fauna club, You Red cross etut,Seminar,
Conference Workshop training and awareness programmes Biodiversity
conservation education, environntal awareness programmes, etc. may be conducted
periodically by the Management and Administrative people of an Organizatibie
stakeholders.

Green campusuditing is asystematicprocess whereby an orgaait i on 6 s
environmental performance ishecked against its environmental policies and
compliances of the Government guidelin€kis audit process is definitely useful for
the Educational institutions to maintain the campus neatly and can give pure atmosphere
to the students and staff members inclgdwlanagement people. It is liken official
examination of theenvironmentaleffectson an organi zati onés
Government guideline§ he audit report may be useful to imprdven e or gani z a
campus significantly by following the recommetidas and suggestions given in the
report

3. Green Campus and Environment Policy

The green campus and environment policy aims to provide an education and
awareness in a clean and green environment to the stakeholidersegards to
environmental compliece The scope of this policy applies to all employees and
students of the Institutioto provide an ecofriendly atmospheRolicy making dealt
with cleanliness on the campus is maintained through proper disposal of wastes and
steps taken to recycle thmtegradable wastes. Utilization of efteendly supplies and
an effective recycling programme to maintain the campus free from hazardous wastes.
The concept of ecriendly culture is disseminated among the students as well as rural
community through vaous awareness programmes, seminars / conferences, reuse and
recycle the waste materials. Attempts is made to limit energy usage and also replace
nonrenewable energy sources with renewable energy sources. The Head of the
Organization, Department Heads ari@knior Managers including Management
Representatives are responsible for monitoring the go green initiatives of the College /
University and maintain a clean/green campus. In addition, the staff and student
volunteers from Nature club, Eco clubs, Scierob,d-ine Arts club, Youth Red cross
unit, NCC and NSS units are also responsible for the implementation of the green
campus and environment policy in the Organization.

4. Environment Friendly Campus

The organization is responsible to provide an-eemdly atmosphere to the
stakeholders along with making good drinking water facility to the students and staff
membersTheorganic manure, cow duntarmyard manurand vermicompost for the
cultivation d plantsshould be adopted. llAnon-compostable, singluse disposable
plastic items, singleise plastic utensils, plastic straws and stirrers shoulddidedl.
Education on the commitment to plasfiee alternatives for all incoming and current
studentsstaff and facultyshould be undertakeReduction of use of papers alternated
with e-services and -eirculars, etc.and poper disposal of wastes, recycling and
suitable waste management systduld be taken into consideration.



5. Aims and Objectives & Green Campus Audit

0 To recognise the initiatives taken towards tireen campudy means of
gardenindoy the Organization.
To identify and provide baseline information to assess threat and risk to the
ecosystenmtue to Organization development
To recognise and resolve different environmental threats of the Organization.
To grow a large number of oxygen produciugd carbordi-oxide absorbing
plantsin the campus to givepure atmosphere to the stakeholders.
To ensure proper utilization akesources available in the surrounding areas
towards future welfare of the community.
0 To set a procedure for disposal of all kinds of wastes and use green cover as a
carbon sink for pollution free air.
To assess the greenish nature of an Organization camperms of trees, herbs,
shrubs, climbers, twins, lianas, lawns and reflected in reducing the
environmental pollution soil erosion, biodiversity conservation, landscape
management, natural topography and vegetation.
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6. Scope and Goals of Green Auditig

The Management of the Organization (Auditee) should be shown their inherent
commitment towards making ecofriendly atmosphere through the green auditing and
ready to encourage all types of green activities. They should promote all kinds of green
activities such as conduct of environment awareness programmes, campus farming,
planting trees, maintenance of greening, irrigation, use of biofertilizersvainthace
of chemical fertilizers and agrochemicalsthe campus etdefore andafter the green
auditing. The managemeshouldformulate6 Gr e en and diciegdbasedn me n
on green auditing repor clean and healthy environmestiould enhance affective
teaching andearningprocessand provides a conducive learning environmenthe
stakeholdersThey should create the awareness on the importance of environment
throughenvironmental educaticammong the student membe@reen Audit is the most
efficient and ecological way to manage environmental problems.

Green campus auditay bebeneficialto the campus in improving the greenery
activities which in turn useful to save the planet for future generation. Green campus
audit is a kind of professional carand a simple indigenized system about the
environment monitoring in terms of planting a largember of treeswhich is the
responsibility of eacland everyindividual who are the part of economical, financial,
social, environmental factarlt is necessary to conduct green afidiquently at least
once in three yeatis campus because studeatsl saff members shouldware of the
green audiandits advantages to save the planeg means of O0Go gr e ¢
help the institution to set environmental examples for the community, and thereby to
educate the young learneiGreen audit is a professial and useful tool for an
Organization to determine how and where they are maintaining the campituig edly
manner. It can also be used to implement the mitigation measures isvéwvgituation
for all thestakeholderand the planet. It gives an pgrtunity for the development of
ownership, personal and social responsibility forsfadeholders.



7. Benefits of the Green Auditing

There are several benefits on conduct of green audit by the Organization which

may be definitely useful to improve the campus significaatigr receiving the report

of audit. The green campus audit contained methodology followedathdjualitative
andquantitative measurements including physical observation of greeneries in terms of
growing of terrestrial and aquatic plants, animals and microflotaa@rcampus. The
natural and planted vegetation and their maintenameealso considered in the
organizéion campus throughopography landscape management design and soil
erosion controln environmensustainable developmerithe following are the major
benefits of the green auditing.

T
T

Know the status of development afteérnal and external Green campusliau
procedures and implemenion scenarian the Organization

Establishment reen campus objectives and targetsasontoday per t he G
and EnvironmeditaPoBiogibyvebsity Actd ar
of the Ministry of Environmety Forests and Climate Change, New Delhi and
World & IndianGreen Building Council concepts.

Assigning the roles and responsibilities &nvironmental Engineer and
Agriculture Staff to give to improve green initiatives

Development of ownership, persoaald social responsibility for the Organization
and its environmerdnd ceveloping an environmental ethic and value systems to
young generations.

Enhancement of the Organization proéled reach the global standards in proving
the green campus and efecendly atmosphere to the stakeholders

Improving the dinking water / RO water / Borevell water / Open well water /
Pond water / Municipal or Corporation water quality throulga analysis of
Physicechemical propertiesf water.

Creation of vastewater treatment facilignd slid waste managemeptovision

in the campus for recycling of wastewater and solid wastes to minimize the air,
water and soil pollution.

Suggested ofvailability of Biogas planto the management to restrict the usage
of fossil fuel in cooking purpose

Implementingstatus ofthe rain harvesting systemwater reservoirspercolation
pond,etc in the campus to increase the ground water level.

Establishment of terrace garden, herbal garden, kitchen, zodiac, ornamental
gardens, etcfor enhancing teaching and learning and commercial exploitation.
Treated water consumption towards plant cultivat@amteen, hosteimachinery
cleaning, transport, toilet use and etnwater consumptioandper capita water
consumption peraly calculaton.

Studying the ampus floraby makinga complete data ototal number ofboth
terrestrial and aquatmlants, herbs, shrubslimbers, twins and grasses

Survey ofcampus faundy conductingthe number living and visiting animals,
insects, lies, moths and wormsa the campus

Documentation ofhe number of xygen producing andarbondioxide absorbing
plants planted in theampusto give pure atmosphere to the stakeholders.
Operation of water irrigation, drip and sprinkler irrigation methods to improve the
green campus.
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Studying the diversity conservatiorthrough Life Sciences and Biological
Sciences peopl® conserveeconomically important, rare and endangep&ht
andanimal species in the campus ecosystem.

Recommendation in use ofoffertilizers, organic and green manures, cow dung
manures and farmyard manures for the cultivation of plamtprotect the
environmental health

Conduct of atreach programmes for disseraiion of Green Campus motto and
Green pledge initiatives to rural, tribal and urban petipleugh Eco club, Nature
club, Science clulfine Arts club,Youth Red Crossnit, NCC and NSS bodies
Academic credentials like major and minor Projects, Dissens and Thesis
work on green campus, environment protection and nature conserbatithre
students and staff members

The plants available in the campus must be tagged with their common name and
Botanical name for the stakeholders to impart the knaydezh medicinal and
ornamental, economic and food values of plant varieties.

MoU may be signed with Government and #®overnmental Organizations
(NGOs) to utilize the resources for nature conservation and environmental
protection.

Implementation of Goernment schemes (Swatch Bharath Abhiyan under Clean
India Mission)}to give pure and safe water to rural people and teach the importance
of cleanliness of toilets and restrooms.

Conduction of awareness programmes and cultural activities on global warming,
environmental changes and ecosystem maintenance to the stakeholders

Steps taken for organic, inorganic, toxieyaste, biomedical, food, sewage waste
management, segregation of wastes and reuse methods

Public transport, lowemitting vehicles and contraf car smokes and exhaust
towardscarbon accumulation in the campus by carbon footprint studies.
Implementation of advanced methods for watering plantations (Drip irrigation,
Sprinkler irrigation, etc.and wse of metering for water utility, 10T based eang,
automation, water device, remote water lines, etc.

Percentage of Organi zationds buahdet f
green campus initiatives planning and efforts.

Campus facilities for disabled, special needs and or maternity catslingl
security, safety and health infrastructurefacies f or st akehol der
More efficient resource management, provide basis for improved sustainability
and creation of plastic free campus to evolve health consciousness among the
stakeholders

Impart environmental educatiohrbugh systematic environmentaknagement
approach and improving environmental standards by making a benchmark for
environmental protection initiatives

Best practices followed on green campus initiatives irQganizatioristed and
disseminated among the stakeholders.

Recommendations famproving thegreeninitiatives, planning and efforts in the
campusafter audit report to improve further



8. About the Organization

Usha Pravin Gandhi College of Ai&sience and Commerce is blossoming into
an institution par excellence. With over a decade of fruitful and dedicated service, it has
earned an enviable reputation. It is only possible because of untiring efforts of the
faculty and staff of the institutionwith good team work of faculty, the healthy
cooperation of the students and the unstinting support of the Management. The college
has been achieving distinction in academics and winning laurels in sports, cultural
events and social work. With Universitynkeers to boast of, UPGCASC is definitely a
place for all aspiring students.

Along with sports, co curricular and exdtarricular activities, the institute has
a placement cell too, which interacts with the leading industries, arranges campus
interviews ad offers ample job opportunities and internships to students of all
disciplines. In addition to curricular development, great emphasis is laid on character
building, discipline and life skills in students.

Ever since the inception of this college in 200& have been striving for
academic excellence in areas of Mass Media, Information Technology (Graduation and
PostGraduation) and Management studies and at the same time marching forward with
a mission of professional, intellectual, personal and soeialdpment of students.

UPGCASC had hosted and organized an Internalti@onference, with the
theeifitual ity of Workplaced. The conf e
environment in all areas and avenues in life isthe onlyansweato 6 s quest f ¢
and harmony.

Usha Pravin Gandhi College of Arts Science and Commerdc@ampus details

S.No. | Details of Area Total area

1. | Total are of the plot on which th 15958.80 Sq.mt
building stands

2. | Total area of the plot used fortl 7685.92 Sqg.mt
Building

3. | Floorwise carpet area of th 9229.98 Sg.mt
building

4. | Total floorwise built up area of the building

4.1 | Ground Floor 784.12 Sq.mt

4.2 | First Floor 653.22 Sq.mt

4.3 | Second Floor 732.70 Sq.mt

4.4 | Second (half) Floor 493.34Sq.mt

4.5 | Third Floor 882.24 Sg.mt

4.6 | Fourth Floor 690.05 Sq.mt

4.7 | Nineth Floor 690.05 Sg.mt
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9. Audit Details

Date / Day of Audit : 20.12.2021 Monday)

Venue of Audit : SV K MtJsha Pravin Gandhi College of Arts
Science andCommerce
Mumbat 400056, Maharashtralndia.

Audited by : Nature Science Foundation,

Coimbatore 641 004, Tamil Nadu, India.
Audit type : GreenCampus Audit
Name of ISO EMS Auditor : Mrs. S. Rajalakshmi,

Chairman, ISO QMS & EMS Auditor, NSF.
Name of Lead Auditor : Dr. R. Mary Josephine,

Board of Directors & Botanist, NSF.
Dr. Sunayana J Kadle
Certified Lead Environmerfuditor, NSF.

Name of Subject Expertl : Dr. D. Vinoth Kumatr,
Joint Director &Biotechnologist NSF.
Name of IGBC AP Auditor : Dr. B. Mythili Gnanamangai,

IGBC AP, Indian Green Building Council.
Name of ASSOCHAM Auditor : Er. Ashutosh Kumar Srivastava,

Associated Chambers of Commerce and Industry
Name of Eco & Green Officer : Ms. S. Sowndharya

Eco & Green Council Programme Officer, NSF.

10. Procedures followed in Green Campus Audit

Green campus audit is a structured process of documenting the credentials in
terms of number of trees, herbs, shrubs, lawns, climbers and lianas reflected in reducing
the environmental pollution and soil erosion and useful for biodiversity conservation,
landscape management, natural topography and vegetatsa kind of a professional
tool for assessing the green campGseen audit projects the best environmental
practices and initiatives taken in the organisation at the prescribed site of audit that
brings added value to the organisation in maintaining thdreswlly campus to the
stakeholders. The first step of the audit is ensuring that the organisation has a central
role in building the green campus, in order to validate the same (Adeniji, 2008).
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Green campus is not intended for the-sei$tainability of the building alone, it
also involves in propagation of the green campus initiatives so as to be adopted by any
individuals and organization at a minimum cost. Green campus audit has been
conducte as per the checklist of Nature Science Foundation, Coimbatore, Tamil Nadu,
India (www.nsfonline.org.in) through the authenticated Professionals for people
gualified to investigate and evaluate the campus for validating the best environmental
practices. Pofessional team of ISO Environment Management Audit (14001:2015),
Indian Green Building Council Accredited Professionals, Experts of Green campus
Lead Auditors and Botanists / Zoologists / Biotechnologists were selected to conduct
the Greencampus auditqpcess.

During the audit, the nature of plants and animals / birds species present in the
campus were recorded. Establishment of lawns, trees, herbs, shrubs and climbers and
establishment of terrace / kitchen / herbal / zodiac / ornamental / medicidahgar
aquarium and aquatic (hydrophytes) plants in the campus were recorded. Labelling of
common names and Botanical names of plants were observed. The operation of the
water irrigation system, trip and sprinkler irrigation methods and use of recycled wate
for irrigation purpose or any other purpose in the campus area were noted. The number
of water wells, bore wells and water reservoir facilities in the campus were also noted
as per the Audit Manual of Gnanamanegial (2021).

Attempts made for water carcity during summer season towards the
maintenance of plants and frequency of watering for plantations in the campus were
noted. Biodiversity conservation education, projects, awareness programmes, etc.,
through Indian Biodiversity Act and Ministry of Emonment, Forests and Climate
Change, Government of India and the conduct of outreach programmes for
dissemination ofsreencampus motto were recorded (Venkataraman, 2009). Conduct
of outreach programmes for dissemination of Green campus motto to thatstadd
staff members including public domain and signing of MoU with Government and Non
Governmental Organizations to ensure green campus activities for future generation
were noted. Technology driven solutions initiated by @eencampus organization
can also be disseminated and documented successively for propagating the attitude of
the Greencampus in wider masses.

Projects, Dissertations and Thesis are the academic effort credentials that always
fosters the innovative ideas on thinking and impletagon of new innovative
approaches towards the green campus. These should be disseminated through
presentations and publications in social media, books, magazines and journals so as to
spread the innovative ideas and methods to the broad public. Thae taffen by the
students and staff were deliberated while conductingaiteencampus auditGreen
audit processes are taking place as per the followingdloavt starting from the receipt
of application forms from the auditee (organization) and endalyag the submission of
final report to the concerned organization within 15 days. During the audit process, the
best environmental / greenery practices followed and new initiatives undertaken in the
organisation to reduce the environmental pollution arepssttaken for nature
conservation that brings added value to the organisation in maintaining tfreeadty
campus to the stakeholdevere assessdtiGBC, 2021 WGBC, 202). In addition, the
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role of students and staff members in supporting the visidmassion of the greenery
activities of the Organization is also assessed.

The purpose of the green audit is to ensure that the practices followed in the
campus are in accordance with the Green and Environment Policy developed by the
Government and privatagencies working with environment sustainable development
adopted by the institution. The criteria, methods/procedures, checklists and
recommendations used in the audit were based on the identified risks. The methodology
includes: preparation and fillingp of questionnaire along with checklists, physical
inspection of the campus, observation and review of the document, interviewing
responsible persons and data analysis, measurements and recommendations. The
methodology adopted for this audit was a fotepsprocess comprising of data
collection, data analysis, best practices followed in the campus and recommendations
and suggestions given to the organization to improve the greeneries practices further.

Green Auditing
Or%rﬁatlon
e —

Institution / Organization / Company /
Industry/ Project Site

T Receipt of Application
—~
Date of Audit
confirmation
~ N T
Check list preparation anc L~
verification of the Auditing Audit onsite visit anc
Organization Documentation
- A - -
Physical Examination c
aydit site
Discussion with Management
Representatives
SubmiSsion of Fine
Audit Report
Clarification / Reaudit

if required
e

Flow-chart of Green Campus AuditProcedures
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10.1. Onsite Green CampusAudit activities

1. The opening meeting is the first step between the audit team and auditee. In this
meeting, the purposa the audit the procedure is to be followed for the conduct
of the audit document verificatioand the time schedules were discussed in brief
along the Management Representatives.

2. Site inspection is the second step for onsite activity. In this step, the Audit team
members visitedlifferent sites INUPGCASCand sufficient photographs were
taken therand there for preparing the audit report.

3. During the onsite phase of visit, it Wévid how the various facilities made by
UPGCASCManagemento the stakeholders without disturbing the landscape,
natural topography and vegetation to ensure the green sampu

4. Itis observed howhe environment is protected in the campus and by mkans
an ecefriendly atmosphere is being given to the stakeholders. It is assessed the
strengths and weaknesses of heudi t ee 6 s toatmola gnel meks t
associated with #ir failure inGreen campus facilities were recorded.

5. Gathering audit evidende, collecting data and information from the auditee as
per the audit protocol were carried out.

6. An exit meeting was conducted to explain firdings of the audit with the
Management Representatives and staff members along with the audit team in brief.

10.2. Pre-Audit stage activities

A pre-audit meeting (opening meeting)s conducted with Management and
Administrative people along with staff coordinators of Energy and Environment audit
process, wherein, audit protocol and audit plan were discussed in brief. The purpose of
this meeting is to provide an opportunity to renct the scope and objectives of the
audit and discussions held on the practicalities associated with thePagdiidit stage
activitiesarean important prerequisite for the green audit to meet the auditee and to
gather information about the campus aedessary documents were collected directly
from the Organization before the initiation of the audit processes. Audit team was
selectedby the Nature Science Foundatias per the checklistomprised of Lead
Auditor of ISO (EMS 14001:2015)Botanist Agriculture and Horticulture Scientsst
from Conventional and Technical Universitiasross IndiaAccredited Professionsl
from Indian Green Building CoungilHyderabadand Associated Chambers of
Commerce and Industry of Indidlew Delhi

Meeting wi t h t HlPe Chdcelldér bfURGCASC with the Audit Advisory
Committee and Audit Team of the Nature Science Foundation
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10.3.Target Areas of Green Auditing

Greencampusaudit is nothing but a professional tool to assess the greenery
activities in theeducational institubns and give a value addition to the campus and
considered aa resource management process.-&ampus concept mainly focuses on
the efficient use of energy and water,; I
economic efficiency. Greesampusaudit process may be undertaken at frequent
intervalsand their reglts can illustrate improvement or change over tiE@-campus
focuses on the reduction cdrbon emissionsyater consumptigrwastes to landfill and
enhance energy use conservationintegrate environmental considerations into all
contracts and serviseonsidered to have significant environmental impacts.

There are severatgetlisted in the Green audit process in which a few are taken
into consideration as per the Indian scenario is concerned. Theweadee use
efficiency, energyuse efficiency solid, e-waste biomedical, food, sewage waste
managemenand reuse methodglanting of oxygen producing and carbon dioxide
absorbing pants, landscape management, topology, vegetation, soil erosion control,
carbon footprintdue to use of vehicles, eleciticand fossil fuelsdrinking water
quality supply, Biogas plamtain harvesting systermwater reservoirs, percolation pond,
establishment of various herbal, terraaned ornamental, gardensampus and flora
fauna, water irrigation, implementation ofGovernment schemesonduction of
awareness programmeasanagementpublic transport, lowemitting vehicles and
control of car smokes and exhgu€ir gani z at i forrg@Eenerybagtiditips, t
campusfacilities for disabled, special needs and or matewgatg security, safety and
health infrastructure facilities for ste

10.4.Study area of Flora and Faunadiversity

UPGCASCCampus is situated on tiNorthernwest of Indialt is located about
3.3 km from Arabian seashore and 7.3 km fro@hhatrapati Shivaji Maharaj
International AirportMumbai.lt is situated in picturesque surroundings adjacent to the
Mumbai metropolitan cityThe campus now quite clean, green and has much less
pollution to the rest of #city. It is frequently visited by several nature enthusiasts to
study the floral and faunal aspects. Biodiversity provides a useful measure of the quality
of the environment and the ecological studies are important aspects of environment, in
view of theconsideration of environmental quality and protection of natural flora and
fauna.

10.4.1.Topography

The College campusnjoys a uniform climate throughout the year. In summers
the maximum temperature reaches 35 °C (95 °F) and the minimum temper&ire is
°C (77 °F). The weather is hot in 'winter'. Monsoons prevail from-Juaite to
September, when it rains quite heavily.

10.4.3.Climatic conditions

TheClimate is atropical, wet and dry climatét can be best described as
moderately hot with high level of humidity. Its coastal nature and tropical location
ensure temperatures do not fluctuate much throughout the year.The mean average is
27.2°C and average precipitation is 24218 (95.35nches).The mean maximum
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average temperatures is about’82(90°F) in summer and 3%0C (86°F) in winter,

while the average minimums are 25 (77°F) in summer and 18C (64°F) in winter.
Generalythree distinct seasons: 1. Winter (October to February) wintgyeeature 15

to 20°C Peak Winter Months Dec to Mid Feb with temperature rangd 12°C; 2.
Summer (March to May) Avg temperature 30 to°€7 Peak Summer Months (Mid
March to 1 June week), temperature shoots upitd@B8C with humidity being approx

70i 80%. 3.Monsoon: (June to September). Peak monsoon months: July & August
sometimes with winds and thunderstorms.

11. Identification of Plant Speciesat UPGCASC Campus
11.1. Identification of Flowering Plant Species

Various vascularplant species were collected acra#8GCASCcampus and
subjected to identify them based dmotanical name, family, habitat, uses and
anthropogenic disturbances to the natural vegetation in campus. The plants were freshly
collected and their digital photagwhs were also taken. The collected plant specimens
have been identified using taxonomic literatures (Gamble and Fischer192965
Matthew, 1983; Nair and Henry, 1983; Heray al, 1989; Chandrabose and Nair,
1988). Further, their identification was domed by matching with authentic
specimens in the Madras Herbarium (MH), Botanical Survey of India, Southern Circle,
Coimbatore, India.

11.1.1. Key to Plant Families Identification

1la. Seeds enclosed in fruit wal | , Peri ar
b. Seeds not enclosed in ctnt wall, perianth
absentééeééee............Gymnosperm

2a. Leaves usuallynetveinedse@dé e ¢ é e éée. . . .. .. eéeée. éeéé
b. Leaves parallel veined, seell€ é é é é ééeeeéée eeéeéée 6
3a. Petals freeééeééeéceéeceéecécéeéecéeécecéecd
b. petals connate ééééécéeéeééécececeéééececéé
4a. Corolla and calyx present ééeéeéeeeeeceec
b. Corollaand calyxabeet ¢ € é é é é é é é é é ééé . . £..24 éééé
5a. calyx of united sepals; ovaryn f er i or € ééeeeeéeldéecece
b. Calyx of distict orunitsepalsyocar y syncarpousééééésn. éééc
6a. Sepals imbricate iéaébédaédeécééé...... 7€ é é é ¢
b. Sepalsvalvateinbadé ¢ ¢ é e ¢ éée ééée. é ceedze e
7a.Sepalsmoreorlessuniteidt e baseéeeéeeeeeeeee.él9. .. ec
b. Sepals free ééééeéeééécecécétececegeéc
8a. Stamens more than 12 é&&e&ee&&&eece.déceceé

b.Stamens10dre wer ¢éeéeéeéeéeéeéeéeécecécdde

b. Sepals 4 orédmbéecececeeeeecéeeéeeée. . . 10.

,,,,,,,,,,,,,

b. Stamensinserteddfte gynophore éé¢eéécéé &appratede é

1la. Trees, Petals more or liketlkesa |l s; car pel s..Mangmleaceaeé € € é
b. Herbs, petalsoloured unlikethesepas ; car pel s unit ell2é é é é ¢
12a. Plants with yellow sap, Flowes pedi cel | ed é élPapaveraceaee é

,,,,,,,

B. Plants with waterysap F|l ower s sessi | e éRBoélldacaéene € € €
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13a. Flowers unisexual,gynoecilamp o c ar p u s é é é é.eMenispermaceae . .
b. Flowers bisexual, gynoeciu Syncar pouséééééééééldeée. . . ¢
l4a.Petals4,Stameis ¢ ¢ é éééeééééé. ... . . . éBtadsicaceaé
b. Petals 5, Stamens bééééeéeééécedrxrécecece
l15a. Ovaryl, Ioculateeobééééééééééééééééééee16
b. Ovay 2-more loculated ¢ e e e e 6 éééeééeéeeéeeéeeeee 17
16a. Flowers actinomorphic, placentasfrem t r a | € é é €aryophyllaceae .
b. Flowers zygomorphic, placesta par i et al ¢é é é é é .Viloaceae. . é é
17a. Filaments of anthersmaea | ess uni t ed é éPRoygakaeae. . . €
b. Filaments of anthers morelore s s uni t ed é eee. . eedgecee
18a. Leaves stipllédt.e;. .st.amens .5 .0élO élede é
b. Leaves exstipulate; stamens usuadky&é é¢ . . é é é €éé. ... eéSapin
19a. Style5;staftme 5 éé. . . . . ééééééééééé Orabdactar
b.Style many; stamerls0 é ééééééééé. . . . .Zygophyllaceaé é é
20a. Leaves pellucidlanddb t t ed éééeééééeééééé . Rutaceae. . . é
b. Leavesnotglandttoe d € ééeéééeéeéeéeeéeéeeeeceeéceeceede
21a. Placentas parietal; Frui e | ongat ed é ¢é é é é é dMériagaceaeé
b. Placentas axile; Fruitsnotelg at ed é ééééééééé 22 éééé
22a. Ovules and seeds pendulous; sorme s hor i zont al Mefiagede é é é
b. Ovules ad seeds erectorascergin ¢ € ¢ ¢ ¢ ¢ é ¢ ¢ ¢ é é é é é é23.
23a. Stamens alternate withh e p et al s é é é é é é é éAmacaddaceae
b. Stamens oppositethee t al s € ééééeéeéééé. Vitaéedet é é é .

7 7

24a. Leaves simple; Flowera@erau s € € € € € € € . € é éAnnoacéréae
é é

b. Leaves compound; Flowet$s mer ous ¢€éééé eeeeébecece
25a. Filaments of anther united intoacoluntnarot hed cup é é é B6e é

b. Filaments of anther fr eéeéé ééaér. e28y .con
26a. Stamens 15;antherited €é . . . . . . . é é é é é é é éStedcaliacta

b.Stamens 2;anthe freeééééeééééécééécéecéecéécerréece.
27a. Anther unilocular;pollemu r i cat e €ééééeéé e éé dMalééeae

b. Anther bilocular; pollensnot h é é é é é é é é é é é éBombadaceae
28a. Stamens-8; usualy embraced and adnate to & b ase f t he29pet al

0
b. Stamen many; atleast twice as manyasancﬂfre the pet aBls eeeée
29a.Shrb e éeéeéeeeeeeeeecee éééééééé_yéthraceae

b.Stragh er éééééeéeéééeeeéééceeééékRhamnaceae
30a. Anther dhisce by slits;fui t s capsul e éééé. Tiknéedeé é € € ¢

b. Anther dehisce by spordsr ui t s dr upe é é é Elaeocarpacene é é é

3la. Ovary sycarpous; placentaS,parieth e ¢ é é é e ¢ éé ééeeééé 32
b.Ovarylormorefree,glantab asal éeéeééééeecéeéééeed8Fé
32a.Climbingherd t endri | éééééééeééeéé daséiffordckae
b. Erectshrubsortree wi t h tendri |l ééeéééébume&rareéné e e . .
33a. Ovules arising from the inner anglesorfransbe of t he car3gel s
b.Ovulesppdul ous form the apex t:mbrlataceaearpe
34a. Carpels solitary; frut s | egumeééééééééééééeéeexdbeéeece.
b. Carpels more than 1; fruits ééB?erWis
35a. Flowers zygomorphic;pegal i mbr i cat eéééééééeééeélbeceeéeé.
b. Flowers actinomorpbi; pet al s val vat e é éMimBosacane € é é €
36a. Upper petals outermost stamemsmo d el phous or dabacdael pho
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b. Upper petals innermostt a mens al ways f rCaesalpiiacéae é é é é
37a.Flowersmi sexual eeéééeeeééceceeeé Ciedrntaceae
b. Flowersbhisexal é é ééééééeéeéecéééeéééeééeééeds
38a.OvaryIce | | edé éééééeééééeéééééééé éCadaceae
b.Ovarymorethan 1 cetleé é € € € 6 6 66 e éé & éééééééé .39
39a. Carpels free if ultimately unitedthe y | es di stinct éééddéééé.
b.Carpelsand stylesupitd t hr oughout é é é é é é& éireaceaeé é é
40a. Flowers indichasialpo | yc hasi al ¢y me é é éMokuginaceacé é
b. Flowersin clusteredycme s or sol i t aryé é écéhizbacane é € €
41a. Ovary inferior, stamens as manytascorolld obes ééééééeeéeedxeé
b. Ovary superior, stamen numer ous éééeeéeéééeceegece
42a. Anther free; ovary-Bculed; stb ul at e é é é é é é é é é éRubiaceae
b. Anther syngenesious;ovarjflocul ed, ex st i pé& JAsietaccéeé é é é
43a. Ovary dloculed; placenta on fr ee cent r al Blénbaidateha é
b. Ovary 2many loculed; placentation axile or parletd € € € é é € € é & 44
44a.Ovary3ormoreecr pl el | edé éé e é é é é é é é ¢ Sapdatane
b.Ovary2cap el | edééééeéeéeeceeeeeeeeceeeeeedbe
45a. Corollaactinomr phi céééééééééééééééééééaecé
b.Corollazygommr phi céééééééééééééééééé éédrdé
46a. Plants leaflesp;ar asi t i céeééeéeéeeé e ééééé eChstudaéene
b.Plantsleafy;notpars i t i ¢ éééééééééeééeéeéeeeedmececéeceé
47a.Leavesoppositeasine ns 2é e e éééé & eééééeé s
b. Leaves alternate; stanseen 4 or more ééééeecéééeqpeecéecc
48a. Leaves not scabrid, corollatubew t e : fruits ber Oleaceaeé é é é
b. Leaves scabrid; corollatubeaon ge ; f r ui t s c aNystanthacene é é é «
49.a. Anther inseperrable;c or ona pr esent é é Aslépiddckace é
b. Anther seperatable;or ona absent éééé é\poéyamaraceé .
50a. Corolla lobes imbricatef r ui t drupe ééécéeé Boéag’iréace’ea’aeé é
b. Corolla lobes plicatdruitcapsi | e é é é é é é é é é éGprévolvulaceae
51.a Ovary cells many ovul @€ éd .Sélanaceéae € & é ¢
b.Ovarycellsidov ul edéééeééeéeéeeéeeeeeceeeeeeceehde
52.aCarpels2ormoreovulatedufr t s dehi scent eééééhBeéééc
b.Carpels I ovulated ; fruits indehiscegté ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ é é é é . . 57.
53.a Fruits dehiscent; seedsgupr t ed on reti cul aAeaetIaaeeaee eeeé
b. Fruits indehiscent; seeds notsappt ed on reti cul aeédéécece
54.aLeaves compound; fruitselog at ed; seeds wi Bignenidceaee € € é
b. Leaves simple;fruits notelongate, s eeds not wingebheeéeeéedéé
55.aOvules manyonswollenptact as; seeds al Scwpulariaceaes € € €

b.Ovules 2 lobed placenta;seed®t al bumi nousééeeéeeexbeeeec

56.a Flowers solitary; axile placentatiéré ¢ € € € € € € € € € é . Pedaliaceae
b. Flowers raceme; dxie pl acentati oné é evargtdigcéeaé e é é .
57.aOvary entire,sktye t er mi nal ééééééééé ¥ahnaceae e .

b.Ovary 4ilobed,stylegy nobasi ceeéeééee

é
é é é d.aneaéede
58.a FIl ower bi sexual é&&&&&é&aeeskéd

s7 r7 17 1

eeaee 59

b.Flowerunisex al éééeéééééeeeéééceecééécececoré
59.a. Ovaryinferioe é ¢ € é € € é & 'ééééééééééééééé 60
b.Ovarysupedr €éééeeeeeeceeeeeceeeeceeecceccece bl
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60.aOvary4bloculae d; ovul es many ¢é é é ArstélécBiacene ¢ .
b. Ovary lloculaked; ovules 4 e e e e e e e e e e é é é é &antalaceae
6l.aPerianthrto t ubul ar ééééééééééééémiratidaéede

,,,,,,,,,,

b. Perianth trubakEagéécécécéeéé dgctaginaceae.

,,,,,

b. Leaves well developed ; brachlets notribbedann ot j oi ned @&t t he

63 a. Ovary dloculed;ovulesi n each | oul eééééééééréééé
b. Ovary 2 or more loculed;ovule®lr 2 i n each | ocul e6Béééé

,,,,,,,,,,,,,,,
,,,,,,,,,,,,,,,,,,,,,

///////

65a. Filaments inflexed inbudw h r ever sed ant heMomceace é é é
b.Fi |l aments not i nfl exed iné®é&dé&dUmacene wi t

,,,,,,,,,,,,,,,,,,

/////////////////

b. Aquaticc marslor r i pari anéeéeeeéeéeeceeééedpeackare .
67a. Arbrorescent woody; leaf blade maeyved articulate with sheatlBambusaceae

b. Herbs with herbaceous culms; leaf bladeikesso t articul atég wi t
68a. PerianthOorredue d t o scal eéééééééééé éAfaceded é é .

//////////////////////

/////////////////////////

70a.Plantaeme dé éééeéééeééeeééeéeéecéeééeéceedle
b.Pl ant unarmedeéeééééeceécéccéeececeéee. 712.
7l1a.Plants Xerophytici eaves fi brousééééeeééahgaviceare é é.
b. Plants not xerophytic;lgae s nor f i br ous éé é élLdliacéag é e é é
72 a. Perianthgeme nt s connat eéééééééétnmadlidécéaé .
b.Periantts e g me nt s f r e eééécécécécececé ¢ é é ¢ é é é .73

73a Outer perianthcalygie ; i nner cor ol i ne €dmiméliaaceta € é é

11.2. Identification of Non-Flowering Plant Species
11.2.1. Lichen Identification

The lichen specimens wereollected from UPGCASC campus and then
identified based on the lichen identification key of Awasthi (200l representative
lichen were identified based on the morphological features of thalli such as rhizine, cilia
and pseudocephellae angproductive structuredrgiting bodies)such asapothecia,
perithecia,soredia,soralia,conidiaand sidiaembedding on the thalli surface using a
stereo microscop€gZM4, Labomed, India). The anatomy of thallus used in the present
study characterized the features of micro morphologarellysis such as medulla
thickness, upper and lower surface of thallus, lobes, size and shape of spores. Thin
section of apothecia and perithecia was made to observe the nature ascus spores and the
arrangement of the algal and fungal layers in the thabespectively.Over 700
secondary metabolites are known to produce from lichen species which were identified
based on Thin Layer Chromatography (TLC) techniques. Spot tests featured the use of
chemical reagents to detect lichen substances by appearanttes dfaracterized
colour changes on lichen thallus was noted. The lichen chemistry was analyzed
according to Culberson and Kristinsdi®70)methods The colour spot test was done
on medulla of lichen thallus using test reagents of potassium hydroxideglikijum
hypochlorite (C) and paraphenylene di amine (RIQhen was identifiedbased on
colour spot test using the procedure described by Ortrage(2001)
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To authenticate the identified lichen samples, the representative samples were
compared with the voucher specimens at the lichen herbarium centre of National
Botanical Research Institu{dlBRI), Lucknow, Uttar Pradesh and Botanical Survery
of India, Coimbdore, Tamil Nadu. The lichen species might be confused with other
species unless their morphological, biochemical and anatomical features were closely
monitored. Therefore, apart from microscopic observation, spot tests, chemical
profiling and TLC tests, tempts were made to compare the representative samples
with voucher specimens.

11.2.2. Key to identify the Lichen Genera
Key to Genera

1 a. Photobiont cyanobacteri urn ................. e vveenn.......LEPtOgiUM cyanascens.

1 b.Photobiont green alga ..........coooiiiiiii i e 2

2. Thallus | eprose, crustoseéééecrotiElé é é é ¢
3. Thallus folioseééeéeéeéééceceéeééée deégpdlé e e e
4. Thallus fruticoseceeeeeeee. . é.aroupll

Group |

la.Thal us | eprose, éééééécécééé ChndsahexcBiagrina

1 b. Thallus crustose. .. ééééééeErphéspééé éc
Group Il

1 a.Lower side of thallus pseudocyphellae, photobiont NostocPseudocyphellaria

1 b.Thallus lacking pSeUudoCYPNEIIAE ............eeiiiiiiii e 2

2 a. Upper cortex thick walled | ongitudi
2 b. Upper cortex otheriwseééééécéecéeedéececeée

3 a. Thallus lower side canaliculated zeorin, norstictic and salazinic acids, and unknown
pigmentsand r i t er penoi ds pr es e hdteéodetnéadeacéepe .

3 b. Thall us | ower si de nHeterodarmiadiademath at e c
4 a.Cilia bulbate at the base, thallus grey to grey brown ....................Bulbothrix

4 b. Cilia present or absent, not bulbate.............ccoovviiiiiiiiiii e e 5.

5 a. Rhizines dichotomously branchedg®nt thraghout the margins.Hypotrachyna

5b. Rhizines restried to center of lower surfacmag i n bar e, smo®t h s

6 a. Lobes narrow, long, dichotomously branched, caulate............... Everniastrum

7 a. Lobe marg | i at eé é éé éé é écéeéBé é é é é

7 b. Lobe margi Il i ateéééééééécedééeéece
a . c acid present K+ érée@&l0cort

8 b. Salazinic acid absent éééééétéglééééé

9a.Thallusvi t h i si di aééééé. . . . éRafmdtematiaciom .

9 b Thallus with soredi aeéeéeéeeececceeecepgeececceec

10b.thalluma cul at eéééééééééééééééeé f.éticélatum

B . LODES OTNEBIWISE. ... ettt e et et et e e e e e e e e e e s s o 7.
| 1 at eéééééééééédeécéeéé
8 Sal azi ni e
acid absent ééééeéétéegleéécéé

10 a.thallusemacutée € € é € € é e éeeeéeéeeeeéee. . éPB.stuppeum

11 a. Protolichesternicecd i n medul | a € é é é é éRgéaganagne € e
11 b. Alectoronicai d i n medul | aéeéeeeece&r pilghéredsé

12 a. Thallus large lobed, loosely attached, maintiicdous ........... P. austrosinense

12 b. Thallus smaller, closelytostroany att ached, s aPdefeciuinous é
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Group Il

la.Squamulesi t hal |l uséééééeéeéeeééeéééé éChdoaidgsg
1b.Squamulesabsenttinhal | us éééééééeéééeééeééeRrecéce.
2 a. Thallus flat, strap shapedo@amately lobed...............cooveeviiiiiinnnnn. Ramalina

2 b. Thallus round to angular in SECHION .........cooviiiiiiiiiii e 3

3 a. Thallus bright yellow to orange, K+ purple... ........cccmm.............. TelOSChistes

3 b. Thallus greenish grey oryellowisteggy pendent or erectléééé
4 a. Medulla K+ red Sticticacideprs e nt é . é é é é é @saed stigmatoides

,,,,,,,,,,

4 b. Medulla K norsticticpso omi ¢ aci d pr esentUsnedasaegace € € €

11.2.3. Identificayion of Algae Genera

Algae are themembers of a group of predominantly aquatic photosynthetic
organisms of the kingdoirotistafollowed by terrestrial algae found in freshwater and
slump areasThey are nofflowering and lower group oplants which are green in
colour because of presence of chlorophyll pigments in the body called tiAdias.
have many types of life cyes$, and they range in sitem microscopidviicromonaso
speciego giantkelpsthat reach 60 metres (200 feet)lamgth. Their photosynthetic
pigments are more varied than thoselahts, and their cells have features not found
among plants andnimals In addition to their ecological roles asygenproducers and
as the food base for almost all aquatic life, aly@eeconomically important as a source
of crude oiland as sources of food and a number of pharmaceutical and industrial
products for humansAlgae are defined amukaryotic(nucleusbearing) organisms
thatphotosynthesizbut lack the specialized multitelar reproductive structures of
plants, which always contain fertgmmeteproducing cells surrounded by sterile cells.
Algae also lack trueoots stems andleavesfeatures they share with the avascular
lower plants (e.gmossesgliverworts andhornworts).

Algae identification key consists of couplets of characteristics using algal
description of the specimen based on morphological characterization from 58 Genera
to species level identification as per the comprehensive key.

1A. Plant pigments coatned in chromatophores or chloroplasts------------------- 10
IB. Plant pigments not contained, but diffused through protoptast----------------- 2
2A. Plants filamentous; cells arranged in trichomes------------------=—-mmmmmomme- 4
2B. Plants colonial, not filamentous -----------==-=-==-mmm oo e 3
3A. Cells in regular rows, in multiples of fours----------------=----=------- Agmenellum

3B. Cells somewhat evenly arranged toward periphery of spherialycdarely
visible gelatinous strands radiate from center of colony to €ellSsGomphosphaeria
3C. Colony asymmetrical; cells very dense and unevenly distribttee--Anacystis

4A. Filaments straight or slightly flexeeh---------=-=-==-=memmmmmm oo 6
4B. Filaments curved, twisted, or spiralleg----------------=-mmmmommmm oo 3
5A. Heterocysts and akinetes preseftt-----------=-===-mmmmmmmmmmmmeooeeeoo Anabaena
5B. Heterocysts abSeRt------------mm-mm oo oo Raphidiopsis
BA. HEteroCystS PreSeRt----=n=nmmrmmmmm oo 9
6B. Heterocysts abSept-------===n-mmmm oo 7

7A. Filaments without a sheath; cells disceid---------------=------=--u-mm--
Oscillatoria



7B. Filaments with distinct sheathk e LR PR e e 8
8A. Trichomes tangled; sheaths confluept--------------=-==--mmmmmmmmmmun Phormidiwn
8B. Trichomes separate; sheaths not confluemt-----------=--m-mmmmmmmmmneen Lyngbya
9A. Heterocysts terminak---------==-==mmmmmm oo Cylindrospermum
9B. Heterocysts intercalamy---------==-==-===mm oo e Ahphanizomenon
10A. Cell walls without punctae or Strigag---------==-========mmmm oo 31
10B. Cell walls rigid, ornamented with punctaestriae---------------=--=====-==---- 11

11A. Frustules adiametric, two or more times longer than wide, elorgate------15
11B. Frustules isodiametric, generally shorter in length than in diameter, round or

elliptical or ovoid or nearly S@--------======mmmmmmm oo 12
12A. Frustules elliptical or ovoid or nearly §@---------=-======m-m-mommemmmm e 14
12B. Frustules discoid or nearly §@-------=-======m=mmmmmmmmm e 13
13A. Valves radially punctate----------========mmmmmmmm oo Stephanodiscus
13B. Valves with two concentric regions, the inner being smeeth-------- Cydotella
14A. Frustules with marginal keel containing a raphe----------------------- Surirella
14B. Frustules with a pseudoraphe or with a raphe not in a marginalKéetconeis
15A. Frustules cylindrical arranged end to end into filament--------------- Melosira
15B. Frustules not arranged into filamepts ---------==-=m e s 16
16A. Frustules with a raphe in at least one valve------------=-mommmmmm oo 21
16B. Frustules without a raphe in either valve, pseapbe evidert----------------- 17
17A. Frustules united in zigzag chaifs-------------=--=-=m-mmmmmm oo Tabellaria
17B. Frustules not in zigzag chaifns--------------=-=--=-mmmommem oo Pseudoraphe
18A. Frustules united lateralby--------=--==-==mm oo Fragilaria
18B. Frustules not united lateraly---------------=--=-m oo s 19
19A. Frustules united apically forming spokelike colepy---------------- Asterionella
19B. Frustules not forming spokelike colopy----------=----mmm-mmmm oo 20
20A. Frustules needle shaped without costae-----------------------=--mmnmo-- Synedra
20B. Frustules with prominant costae--------------=--=-=--=-=--mmmmcmmem e - Diatom
21A. Frustules sigmoid or "S" shape@----------------------mmemcmmm oo - Gyrosigma
21B. Frustules not SigmOigh-------=--==-=-mmm oo 22
22A. Frustules longitudinally symmetricadther than lunate in valve view------- 25
22B. Frustules with raphe in both valves, longitudinally asymmetrical, luprate 23
23A. Valves with transverse costag-----------------=--mmmmmmmm e Epithemia
23B. Valves without transverse coStag--------------==-==-mm-mmmmm oo 24

24A. Raphe a smooth curve with well defined central and polar nodtlegSymbella
24B. Raphe not a smooth curve, gibbose with marginal central neduleAmplora

25A. Frustules with raphe in both valves------------=-==m s 27
25B. Frustules with pseudoraphe in one valve and raphe in other-valve------- 26
26A. Frustules wedgshaped in girdle view and cuneate in vahte--Rhoicosphenia
26B. Frustules shaped otherwise-------------------m-m-mmmmmmm oo Achnanthes
27A. Raphe extended length of valve; polar nodules; central nodules laEkingtia
27B. Raphe restricted to polar regioAs ---------====mmmm s 28
28A. Raphe located in a canad-----------==-==-mm oo Nitzschia
28B. Raphe not located in a canah---------==--====m oo 29
29A. Frustules with symmetrical valves---------=-==-m oo e 30
29B. Frustules with valves symmetrical but asymmetrical------------ Gomphonema

30A. Valves with transverse costae------------=---=-=----m-m-mmmmmmm oo Pinnularia
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30B. Valves with transverse punctae------------=-========-mmmmmmem oo Navicula
31A. Cells solitary-----------m-mm oo 45
31B. Cells mlonial or grouped-------=-==-=-====mmmmm oo 32
32A. Cells enclosed in conical to cylindrical lorica; joined lorica have treelike

AP P AN AN B ~ === === oo s Dinobryon
32B. Cells and lorica without treelike appeararee---------------=====-==mmemcumuo- 33
33A. Colony discoid, one cell in thickness; cells in concentric rirgs--Pediastrum
33B. Colony NOt diSCOIA === == oo e 34
34A. Colonies spherical or glob0ose---------===== = m s 40
34B. Colonies not sphericad--------====mm oo 35
35A. Colony with elongateells radiating from common centef--------- Actinastrum
35B. Colony with cells not radiating from common certef---------------=--=------- 36
36A. Colony with four to eight cells positioned in linear serles------- Scenedesmus
36B. Colony withcells not in linear Seri@s-----------=-==-mmm oo 37
37A. Colony with arcuate to lunate cells with apices acutehy----------- Selenastrum
37B. Colony with spherical to broadly ellipsoidal cells------------------=--om-eenm—- 38
38A. Cells without spines or setae------------==-======-mmmmmmm oo Crucigenia
38B. Cells with spines or seta@--------====mmm s e e 39

39A. Cells quadrate, closely apposed; free face of each cell with spiflestrastrum
39B. Cells quadrate and united; free face cell with long delicate sekdieractinium
40A. Colony with biflagellated cells----------=-=--=-==m-mmm oo

Pandorina

40B. Colony with nonflagellated cells--------------==--=--emsmmccmeme 41
41A. Cells lunate to sickle shaped--------------=---=-mmcmmmmm - Kirchneriella
41B. Cells spherical or nearly Se-----------=--m oo 42
42A. Cells borne terminally on dichotomously branched thread®ictyosphaerium
42B. Cells not on dichotomously branched threaés-----------------=---=---o-cmenm—- 43
43A. Colony a hollow sphere-----------mmmm e Coelastrum
43B. Colony not a hollow sphere------=-==-- e o 44
44A. Colony surrounded by gelatinized and expandeém cell walk------- Oocystis
44B. Colony with cells equidistant and toward periphiery------------- Sphaerocystis
45A. Cells with median constriction dividing cell into two distinct halv@ssmarium
45B. Cells without pronounced median constrigtie----------------=-==-==--=-mmmouo—- 46
46A. Cells nonflagellate@---------===-==== = m oo 53
46B. Cells flagellated ----------==m - mmm oo e 47
47A. Cell wdls without polygonal plates------------=-=-mmmmm e 49
47B. Cell walls with polygonal plates--------=---======mmmmm oo 48
48A. Cells walls of thick plates with distinct sutures----------------------- Peridinium
48B. Cells walls with faintly distinct plates and sutures----------------- Glenodinium
49A. Cells uniflagellat@-------=-=-m oo 52
49B. Cells biflagellate--------=====-m oo e 50
50A. Cells with two flagella of equal length--------------=--=--omemo- Chlamydomonas
50B. Cells with two flagella of unequal length--------------- == m-m oo 51
51A. Cells with single chromatophofe-----------======mmmmmmmmm oo Chroomonas
51B. Cells with 2 large chromatophores--------------------=-- o e e - Cryptomonas
52A. Cells surrounded by distinct loriea---------------=-=========momo-- Trachelomonas

52B. Cells without lorica; fusiform to acicular shaped; posterior-ene-----Euglena
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53A. Cells acicular to fusiform with ends tapering into long spies--Schroederia

53B. Cells without ends tapering into long SPIR@S-----------==-===mmmmmmmmmmm e 54
54A. Cells WithOut Setae--------=====nm oo 56
54B. Cells with setae------------=--m oo 55
55A Cells with subpolarrdboth subpolar and equatorial long setae---Chodatella
55B Cells with multiple peripheral long delicate setae------------------- Golenkinia
56A Cells long, slender, and tapered at both enés------------------ Ankistrodesmus
56B Cells flatened or isodiametric, triangular, quadrangtiaf----------- Tetraedron

11.2.3. Identification of Major Groups of Mushrooms

1. Mushroom growing on other mushrooms or the decayed remais Mycotrophs

2. Growing shelflike on wood (or, if nothen gillsconcentricrather than radial);
mushroomverytough and leathery, corky, or woody (try tearing it in half); gills tough
and hard, sometimes maltiee; cap frequently (but not always) with concentric zones
Of COlOUI —- == m e e e e Polypores

3. Gills running down the stem, not platelike and thus not easily separable from the cap
and stem (try removing an entire "gill" with your fingers or a sharp object); mushroom
usuallynot growingon Wood---------========mnmmmmmmmmmemmee Chanterelles and Trumpets

4. Gills not as above; mushroom growing on wood or elsewheflled Mushrooms

5. Stem absenbr, if present, lateral, Flesh in stem tough------------------ Polypores

6. Cap roud in outline; pore surface not running down the stem, or only slightly
running down the stenspore prinnot White---------=--=--m s s

--Boletes
7. Mushroom with spines or "teetkéither on the underside of a cap, or handriom
a branched structure, or clumped in an indistinct mass-------- Toothed Mushrooms

8. Mushroom covered in some part with a femielling slime; arising from a soft
underground "egg"; variously shaped (like a club or stick, like crab claws,lakéean,

like a Wiffle ball, etc.); frequently found in woods--------------------------- Stinkhorns

9. Mushroom more or less shaped like a ball, or like a ball raised up on a stem, or like
a ball set on a starfish----------------—-m o Puffballs

10. Cap shape convex to centrally depressed orstegeed; undersurface, smooth,
wrinkled, or giltike; fruiting embeddeg----------------=--—-mmmmcmmmmo Chanterelles

11. Cap shape oval, pointed, lobed, dedhaped, irregular, or thimblke (never
vaseshaped or convex); undersurface absent, or hard to see or define; many (but
definitely not all) species fruitingr--------------m-mmmm oo
Trumpets

12. Stem completely hollow, drollow with cottony fibers inside; cap with pits and
ridges, or longitudinally wrinkled, or fairly smooth (never lobed or convoluted); without
reddish or reddish brown shades; found in spfirg------------------ Morels & Verpas

13. Found in summer arfdll (or spring in warm coastal areas); cap lobed, saddle
shaped, or irregular and whitish, grayish, brownish, or black; stem surface ribbed or
"pocketed” iN SOME SPECIES---------mmmm oo Saddles

14. Found insummer and fall (or spring in warm coastal areas); cap lobed, saddle
shaped, or irregular and whitish, grayish, brownish, or blaek--Oddballs & Misfits
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12. Green Campus Audit Cbservations

It covers both qualitative and quantitative measurements including physical
observation of greeneries in terms of growing of terrestrial and aquatic plants, animals
and microflora in natural and planted vegetation and their mainternbogegraphy
landsc@e management design and soil erosion control are playing important role in
environment sustainable development in the camfisiccount of a large number of
Oxygen producing and Carbalt-oxide absorbing plants planted in the Camptes
taken into consieration to give pure atmosphere to the stakeholders. Establishment of
different types ofgardens in theeampus rainwaterharvestingsystem operation of
water irrigation,drip andsprinkler irrigation methodsnay be adopted to improve the
green campus. Bilarly, biodiversity conservationstrategies are very essential to
conserve a variety of plant and animal species in the campus ecoBstiamiilizers,
organic and green manures, cow dung manures and farmyard manures may be used for
the cultivation ofplants which may be protected the environmental health that will not
cause any airnyvater and soil pollutionThe various Clubs, Forums, Celfsssociations
and Student / Staff Chapters suchEz® club, Nature clubScience clupFine Arts
club, Flora and Fauna cluldputh Red CrosdNCC and NSS bodiemay be involved
in green campus initiativegplanning and effortsamong stakeholders Outreach
programmesnay be conductetbr dissemination of Green Campus motto and Green
pledge imtiativesto rural, tribal and urban peopkcademic credentialske taking up
major and minor Pjects, Dissertations and Thesrk by the students and staff
members may be taken into account towards green campus initigi@esing and
efforts. Bed practices followed omreencampus initiatives in the Organizati@nd
recommendations fagreeningare illustrated in the audit report as well.

13.1. Qualitative Measurements
S.No | Requirements and checklists of the audit Conformity
Yes | No | NA

Vv

1. | Have internal Green campus audit procedures been
developed and implemented in the Organization?

2. | Have programmes for the achievement of Green car
objectives and targets been established and implem
as on today?

3. | Whether Green campuasidit and Environment audit a
simultaneously carried out or separately carried out?
4. | Whether Indian Biodiversity Act as per the Ministry 0
Environment, Forests and Climate Change, New De
Wildlife protection act and World & Indian Green
Building Council concepts followed?

5. | Have responsibilities been assigned for programmes
each appropriate function and level? (Environmental \Y
Engineer & Agriculture Staff working for environment
monitoring)

6. | Are the following environmentalspects considered in
sufficient detail?

a. Drinking water / RO water / Borewell water / Open
well water / Pond water / Municipal or Corporation

Vv
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water use and to check quality of water through
Physicoachemical properties analysis

b. Wastewater treatment facility

c. Sufficient number of trees, shrubs, herbs and lawr

d. Solid waste management facility

e. Availability of Biogas plant

f. Rain harvesting system, water reservoirs, etc

f. Aquarium and aquatighydrophytes) plants

g. Establishment of terrace garden, herbal garden,
kitchen, zodiac, ornamental gardens, etc.

h. Natural Topography or Forest, Planted vegetation

I. Water well, Bore well, lake, water reservoir facility

. Waterconsumption towards plant cultivation, cante
hostel, machinery cleaning, transport, toilet use

k. Treated water consumption towards plant cultivati
machinery cleaning, transport, toilet use and etc.

|. Per capita water consumption per @ajculated

Whether plants are tagged properly with their comr
name and Botanical name for stakeholders?

Signing of MoU with Govt. and NGOs to dissemin
Green campus motto and pledge

Biodiversity conservation of plants, animalsd wildlife,
genetic resources (Endangered and endemic speci
each appropriate function and level?

10.

Are any biofertilizers, organic manures, farmyx
manures, vermicompost, green manures and che
fertilizers used for maintaining plants?

11.

Establishment of herbal garden, zodiac garden, medi
garden, kitchen garden, terrace garden and ornamn
plants garden in the campus

12.

Implementation of Government schemes (Swa
Bharath Abhiyan under Clean India Mission)

13.

Functioning of Nature club, Eco club, Cell, Foru
Association, NCC, NSS bodies and Social Ser
League for students and staff members on biodive
conservation, green campus development, etc.

14.

Conduction of awareness programmes and cul
activities on global warming, environmental changes
ecosystem maintenance to the stakeholders

15.

Conduction of outreach programmes for disseminatic
green campus initiatives, natural  resour(
environmental pollution and biodiversity conservatto
rural, tribal and urban people

16.

Implementation of composting pits, vermicompost u
recycling of kitchen wastes collected from Hosts

Canteens, Cafeteria, Food court and other places
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17. | Maintenance of plantations in the campus sieghs
taken for water scarcity during summer season to
maintain plants

18. | Steps taken for organic, inorganic, toxieyaste,
biomedical, food, sewage waste management,
segregation of wastes and reuse methods

19. | Public transport, lowemittingvehicles and control of c4
smokes and exhaustwards environment monitoring

20. | Observation on the site preservation, soil erosion co
and landscape management

21. | Projects and Dissertation works and Scholi
publications on environmentatience and manageme
carried out by students and staff members

22. | Implementation of advanced methods for wate
plantations (Drip irrigation, Sprinkler irrigation, etc.)

23. | Use of metering for water utility, 10T based wateri \%
automationwater evice, remote water lines, etc.

24. |Percentage of OrganizatiVv
sustainability efforts

25. | Campus facilities for disabled, special needs and or | V

maternity care including security, safety and health

infrastructured aci | i ti es f o

r St a

13.2. Quantitative Measurements

S.No. | Details of Plant and animal species Numbers/ Percentage
1 Total number of Flowering plant speci 75 species belonging t@2
" | inside the Campus Generaunder20 families
5 Total number of NofFlowering plant 10 species belonging t
" | species inside the Campus Lichens, Pteridophytesand
Bryophytes
Total number of living Birds inside th 8 speciesbelonging, Crow,
3. .
Campus Pigeon, Woodpecke|
Sparrows, Myna Parrot anc
PelicanButterfly
4 Total number of visiting Birds inside th 3 species belonging Owil,
" | Campus Vulture and Eagle
5 Total number of Grasshoper and Termitg Grasshoper8 species
' Termites:3 species
6 Total number of Butterflies and Mosquitg Butterflies :6 species
' Mosquitos: @ species
12. | Percentage of Forest Vegetation -
13. | Percentage of Planted Vegetation 0.011%
14. | Percentage of Water consumption to t¢ -
human population
15. | Percentage of Water consumption to t¢ -
flora and fauna
16. | Per capita watezonsumption per day -
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13.3. Flora and Faunadiversity in S V K MWBGCASC Campus
13.3.1. Flora diversity in S V K MUBGCASC Campus

Ensuring the rich biodiversity in the green campus is an important parameter
which reflects the regime ecosystem. Plants are indicators for assessing the varying
levels of environmental quality. In general, plants improve the outdoor air quality with
increased oxygen levels and reduced temperature and edirbgitle. The green and
varying colour of the flowering plants improve the ambience of Gganization
environment. The record on maintenance of the plant biomass and its management are
important with respect to green campus initiatives. The existence of such plants and
birds in the green campus may be recorded for the rich flora and fauna which are being
considered as a value addition to the campus. The observations indicag®¥tKaiM 6 S
UPGCASCcampus has more th&0-35% of native plant species and the oth@15%
plant species are ornamental in natwoming under the planted vegetatidime native
plant traits promote the indigenous fauna at the site area.

The most plants recorded akeadirachta indicaA. Juss.Acacia ferruginedc.,
Acacia planifronsWight & Arn., Dichrostachys cinereg@L.), Ficus benghalensik.,
Ficus religiosal., Polyalthia longifolia (Sonn.) ThwaitesBorassus flabelliferl.,
which are dominant trees species characteristic to the vegetation of the campus. Some
of the shrub species likdibiscus lunarifoliuswild., Sida rhombifolial., Crotalaria
pallida Dryand.,Crotalaria retusaL., Tephrosia hookerian&Vight & Arn., Solanum
surattendBurm.,are also rather common in the camg&sme of the common climbers
found among the shrubs atdssampelos pareirh. var. hirsuta, Cocculus hirsutus.,
Cyclea peltata (Lam.), Tinospora cordifolia (wild.), Toddalia asiatica L.,
Cardiospermum halicacabuln, Clitoria ternateaL., Macrotyloma uniflorun{Lam.),
Passiflora edulisSims, Passiflora foetidalL., Citrullus landaus(Thumb.),Jasminum
auriculatum Vahl, Jasminum cuspidatuniRottl., Jasminum trichotomunHeyne,
Hemidesmus indicus, Pergularia daemigForssk.) and’ylophora indicaBurm.f).

Invasive species

The campus ha$ invasive species such aAgeratum conyzoided.,
Alternanthera pungens$i.B.K., Alternanthera sessil¢L.) R.Br. ex Dc.,Argemone
mexicand.., Bidens pilosd.., Borassus flabellifeL., Calotropis gigantedL.). Thisis
clearly indicated disturbances to the natural setting in the vegetated areas.

The alien / exotic specie& ,Annona squamoda, Asparagis racemosugVild.,
Borassudlabellifer L., Cassia siame&am., Casuarina equsetifolid. R& G.Forst.,
Delonix regia (Hook.) Raf., Eucalyptus tereticornisSM., Holoptelea integrifolia
(Roxb.) PlanchorRithecellobiundulce(Roxb.) Benth.Parkia biglandlosaWight &
Arn., Polyalthialongiflora (Sonn.), andRoystonea regiaKunth.

Some of the species are utilized as fruit yielding Wmona squamosh.,
(Seetha),Mangifera indicaL. (Maa) Thwaites.,Moringa pterygospermdasaertn.
(Murungai),Psidium guagval., (Koyya) andSyzygiuncumini(L.) Skeels. Naval).
Species such af€ordia sebestenh., Millingtonia hortensisL.F., Plumeria albaL.,
Plumeria rubral., Tabebuia roseé@Bertol.) DC. andlrecoma stand..) Kunth. are also
utilized for theirattractive flowers.
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= Monocots = Dicots Climbers
9%

-
- 4
Systematic goups of the plants Analysis of habitwise distribution
in SV KM®&BGCASC campus of plant species in the campus area
Poaceae 11
Mimosaceae [[[NNNRNEGGT 7
Acanthaceae [[IININGNGNNEGEGEGEGEE /
caesalpinaceae || NETNKNGTTNEEGEGEGEGE 2
Fabaceae [INGTNGEGEGE /
0 2 4 6 8 10 12

Plant families with higher number of species in th&eampus area

The biodiversity o5 V K MORBSCASCCampus comprises a total@ispecies
belonging to32 genera undeR0 families excluding the lichens, pteridophytssd
bryophytes which was not possible during the present stbfiyhese, Dicots are
dominating with55 families whereas, monocots wi® families. Over all the herbs
were the most dominant flo#b% followed by Tree81%, Shrubsl5% andClimbers
9%. Among dicots, Polypetalae formed a larger percentagedviatimilies, 25 genera
and 34 species, Gamopetalae with families, 18 genera and24 species and
Monochlamydeae witB families, 11 genera and4 speciesin monocots 1 families
are spreading ovet9 genera belonging th1l species. Poaceae is the first dominant
family with 72 species followed by Fabaceae with 27 species and Mimosaceae with
14 speciesDuring the study in the campus, a total of 23 alien and 41 invasive floral
species were recorded. This clearly indicated disturbances to the natural setting in the
vegdated sector.
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S.No | Common Name Botanical Name Family Habit

1. Rosary Pe a|Abrusprecatoriusvall. Fabaceae Climber

2. Northern Black Wattle | Acacia auriculiformidsl. Mimosaceae Tree

3. White Bark Acacia Acacia ferruginedC. Mimosaceae Tree

4. Soap Bush / Candelab| Acacia holosericed. Mimosaceae Shrub

5. Candelabra Wattle Acacia lenticularisBuch. | Mimosaceae Tree

6. Lebbek / Flea Tree Albizia lebbeck.. Mimosaceae Tree

7. Black Siris Albizia odoratissima..f. Mimosaceae Tree

8. Neem Tree Azadirachta indic@A. Meliaceae Tree

9. Common Bamboo Bambusa arundinace| Bambusaceae | Tree

(Retz.) Roxb.

10. | Box-leaved Barleria Barleria buxifoliaL. Acanthaceae Herb

11. | Spiny Barleria Barleria cuspidateF.B. Acanthaceae Herb

12. | Candelabra Wattle Brachiaria semiundulatd | Poaceae Herb

13. | Golden Shower Tree | Cassia fistuld.. Caesalpinaceae | Tree

14. | Red Cassia Cassia roxburghiDC. Caesalpinaceae | Tree

15. | Siamese Cassia Tree | Cassia siameaam. Caesalpinaceae | Tree

16. | Yellow Cassia Cassia spectabili®C. Caesalpinaceae | Tree

17. | Whistling Pine /| Casuarina equisetifolid.R | Casurinaceae | Tree
Casuarina

18. | Field / Golden Dodder | Cuscuta campestrigun. Cuscutceae Climber

19. | Giant Dodder Cuscuta reflexd&oxb. Convolvulaceae | Climber

20. | Creeping Cradle Plant| Cyanotis axillaris(L.) D. Commelinaceae | Herb

21. | Crested Dew Grass Cyanotis cristatgL.) D. Commelinaceae | Herb

22. | The Queen Sago Cycas circinalid_. Cycadaceae Tree

23. | Indian MoonSeed Cyclea peltatgdLam.) Menispermacead Climber

24. | Kachi Grass 1 Cymbopogon caesildees | Poaceae Herb
Turpentine Grass

25. | Wild Crabgrass | Digitaria ciliaris (Retz.)| Poaceae Herb
Southern Crabgrass | Koel.

26. | Lollipop Climber /| Diplocyclos palmatus. Cucurbitaceae | Climber
Striped Cucumber

27. | Spreading Ruellia Dipteracanthus patuluj Acanthaceae Herb

(Jacq.) Nees

28. | Hop Brush Dodonaea viscosh. Sapindaceae Shrub

29. | Jungle Rice / Deccal Echinochloa colonuniL.) | Poaceae Herb
Grass Link

30. | Indian Laurel Tree Ficus microcarpa..f. Moraceae Tree

31. | Sacred Fig Ficus religiosal. Moraceae Tree

32. | Fern Tree Filicium decipiend/VNight | Sapindaceae Tree

33. | Flat spike Sedge / On Fimbristylis ovataBurm. f. | Cyperaceae Herb
Spike Fimbry

34. | White Teak Gmelina arboreadRoxb. Verbenaceae Shrub

35. | Flame Lily Gloriosa superbd.. Liliaceae Climber

36. | CockscomhGomphren | Gomphrena celosioidds | Amaranthaceae | Herb

37. | Globe Amaranth Gomphrena globosk. Amaranthaceae | Herb

38. | Tree of Life Guaiacum officinale.. Zygophyllaceae | Tree
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39. | Rough Diamond Flowe| Hedyotis asper&leyne Rubiaceae Herb
40. | Choy Root Hedyotis puberul&. Don | Rubiaceae Herb
41. | Indian Sarsaparilla Hemidesmus indicus Asclepidaceae | Climber
42. | Black Speargrass Heteropogon contortus. | Poaceae Herb
43. | Lunaria Leaf Hibiscus | Hibiscus lunariifoliuswild. | Malvaceae Herb
44. | Candelabra Wattle Hibiscus ovalifoliud.. Malvaceae Herb
45. | Jungle Cork Tree | Holoptelea integrifolial| Ulmaceae Tree
Indian Elm (Roxb.) PI.
46. | Blue Spade Flower Hybanthus ennaspermus | Violaceae Herb
47. | Candelabra Wattle Hybanthus puberuluBlill. | Violaceae Herb
48. | Rusty Indigo Indigofera colutedBurm Fabaceae Herb
49. | Jasminum Molle Justicia prostratgClarke) | Acanthaceae Herb
50. | Drumstick Tree Moringa pterospermd.. Moringaceae Tree
51. | Madras Pea Pumpkin | Mukia maderaspatank. Cucurbitaceae | Climber
52. | Cork Bush Mundulea sericedVilld. Fabaceae Tree
53. | Nerium / Oleander Nerium indicumMill. Apocynaceae Shrub
54. | Night Jasmine Nyctanthes arbotristis L. | Nyctanthaceae | Tree
55. | Hoary Basil / Lime Ocimum americanurh. Lamiaceae Herb
56. | Sweet Basil Ocimum basilicunt.. Lamiaceae Herb
57. | Yellow Sorrel Oxalis corniculatal. Oxalidaceae Herb
58. | Candelabra Wattle Panicum curvifloruni_. Poaceae Herb
59. | Guinea Grass Panicum maximurdacg. | Poaceae Herb
60. | Millet Rampant / Witch| Panicum psilopodiunirin. | Poaceae Herb
61. | Badminton Ball Tree | Parkia biglandulosaWight | Mimosaceae Tree
African Bean & Arn.
62. | Carrot Grass Parthinium hysterophorus| Asteraceae Herb
63. | Yellow Watercrown Paspalidium flavidunRRetz.| Poaceae Herb
64. | Purple Passionfruit Passiflora edulisSims Passifloraceae | Climber
65. | Foxtail Setaria intermediat®oem.| Poaceae Herb
& Schult.
66. | Indian Snakeweed Stachytarpheta jamaicens| Verbinaceae Herb
67. | Pemba Grass Stenotaphrum dimidiatum| Poaceae Herb
68. | Witch Weed Striga densiflorgBenth.) | Scorphulariaceaq Herb
69. | Shrubby Pencil Flower| Stylosanthes fruticoda Fabaceae Herb
70. | Java Plum Syzygium cumir(L.) Myrtaceae Tree
71. | Silver Trumpet Tree | Tabebuia aureaBenth. &| Bignoniaceae | Tree
Tree of Gold Hook.
72. | Cuban Pink Trumpet | Tabebuia pallidgLindl.) Bignoniaceae | Tree
73. | Indian Borage Trichodesma indicurh. Boraginaceae | Herb
74. | Sleepy Morning Waltheria indical. Sterculiaceae Herb
75. |[Dyer 6 s Ol e | Wrightia tinctorialL Apocynaceae | Tree
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13.3.1.1. Lichen diversity at S V K M &UBGCASC campus

Lichens are one of the most fascinating symbiotic organisms found worldwide.
The lichens species are ubiquitous and common inhabitants of the bark of the tree, rock
surface, solil etc. Thegre a lower group of plants coming under 1floavering plants
thatlive in a variety of substrates under a wide range of environmental conditions with
or without causing harm to the hosts. Ecologically, lichen plays important roles in soil
formation; ree st abl i shes | ife on earth; hi xes
ecology distribution, and in the formation of organic matter of habitat which in turn
benefitting mosses in nutrient availability. A unique symbiotic association between a
fungal and an algal partner results in a species called lichens in plant kingdbis.
relationship both the organisms are mutually benefited. The algal partner may be
cyanobacteria or the blue green algae and this is responsible for the process of
photosynthesis. The algae thus provide food or nutrition for the fungi too. Thd funga
partner in turn provides spa and protection for the algaEhe lichen is an autotrophic
organism in the sense that they can produce their own food by the process of
photosynthesis. Even though the lichen is made up of two different organisms, the
charateristics of the lichen are entirely different from the original characteristics of the
algal and the fungal partnérichens are classified as micro lichens and macro lichens
in whichthe microlichens cover the substrate on which they grow in the foancraist
whereas macro lichens grow in the form of a bush or a leaf like struCtugemajor
forms of lichens ara) Folioselichens exhibit a flat leaf like thallus, Byuticosdichens
exhibit erect, pendulous and bushy thallus,Sjuamulosdichens &hibit thallus with
minute, scale like squamules and@hustosdichens exhibiflat crust shaped thallus.

Lichen diversity aS V K M &BGCASCcampus showed a total 0 different
lichens species belonging @ genera and? families. The observation on lichen
diversity revealed thathree types oflichens genusbelonging toBuellia spp,
Lecanoraspp. and?armotremaspp

Lichen diversity of S V K M &GCASC campus
[lichens genudelonging toBuellia spp.,Lecanoraspp. andParmotremaspp]
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13.3.1.2. Algal diversity at S V K M WUBGCASC campus

Chlamydomonasvoidae , Scytonemaarium,Oscillatoria curviceps, Spirogyra
porticalis, Microcystis elongateand Cladophora albidabelonging to the class of
Cyanophyceae, Chlorophycea®ad BacillariophyceaeThe families Chlorellaceae,
Closteriaceae, DesmidiaceaBadiococcaceaellotrichaceae, Uronemataceae and
Oedogoniaceae were represented by single genus and species. Chlorophyceae plays an
important role in both terrestrial and agoatcosystem as most of the members are
found to be ecologically important. The highest diversity of Chlorophyceae indicated
relatively good health of atmosphere.

13.3.2. Fauna Diversity in S V K M&BGCASC campus
13.3.21. Birds Diversity in S V K M &@B5CASC campus

The observations on fauna diversity incated that tR6&CASCcampus has a
large number of living as well as visiting animals, birds, reptiles and insects including
termids. Atotal number 084 birds belonging to th@1 species were recorded from
different habitats during winter and summarthem one of which were endemic to the
western Ghats like purple rumped sunbifdtally 18 species of birds representiBg
families and4 orders were observed during this studyssgaformes constituted the
predominated groupepresenting 8Total number ofl9 bird species,out of ther@
species were migran®, species were local migrant during winter and summer season
because of unfavour environment and low availability of fooduress. Migratory bird
species like Red winged creased cuckoo, Indian cuckoo, forest wag tail, Yellow browed
bulbul, Paddy field warbler, small green billed malkhoa, Alexadrine parakeet, Rose
ringed parakeet and red whiskered bulbul.



Birds Diversity in S V K M UBGCASC campus

.No Common Name Scientific Name

1. |Lesser Whistlingbuck-- FO  |Dendrocygna javanica
2. [Indian Spotilled Duck-- FO  |Anas poecilorhyncha

3. |Rock Pigeon (Feral Pigeon) |Columba livia

4. [Spotted Dove Spilopelia chinensis

5. |Laughing Dove Spilopelia senegalensis
6. |Greater Coucal Centropus sinensis

7. |Asian Koel Eudynamys scolopaceus
8. |Alpine Swift Tachymarptis melba

9. |Little Swift Apus affinis

10.Asian PalmSwift Cypsiurus balasiensis

|
|

White-breasted Waterhen

Amaurornisphoenicurus

=
N

Black-winged Stilt

Himantopus himantopus

=
w

|Redwattled Lapwing

Vanellus indicus

=
NN

/Marsh Sandpiper

Tringa stagnatilis

=
o1

Wood Sandpiper

Tringa glareola

=
(o))

Black-headed Gull

Chroicocephalus ridibundus

-
~l

Brownrheaded Gull

Chroicocephaluwrunnicephalus

=
o

Whiskered Tern

Chlidonias hybrida

=
©

|Painted Stork- FO

Mycteria leucocephala

N
o

| Little Cormorant

Microcarbo niger

21 indian Cormorant Phalacrocorax fuscicollis
22 |Gray Heron Ardea cinerea
23.|Intermediate Egret Ardea intermedia

24 | Little Egret Egretta garzetta

25 [Cattle Egret

26 Cattle Egret (Eastern) Bubulcus ibis

27 [Indian PoneHeron Ardeola grayii

28. Black-crowned NightHeron  |Nycticorax nycticorax
29 (Glossy lbis- FO Plegadis falcinellus
30.[Eurasian Spoonbilt FO Platalealeucorodia
31 .| Indian Gray Hornbilk- FO Ocyceros birostris

32 .White-throated Kingfisher Halcyon smyrnensis

w
w

|Green Beesater

Merops orientalis

w
N

Blue-tailed Beeeater

Merops philippinus

w
(2]

|Indian Roller

Coracias benghalensis

w
»

| Coppersmith Barbet

Megalaimahaemacephala
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37.

Amur Falcon-- FO towards
South

Falco amurensis

38.|Alexandrine Parakeet Psittacula eupatria
39.[Roseringed Parakeet Psittacula krameri

40| Indian Golden Oriole Oriolus kundoo

41 | Black-naped Oriole Oriolus chinensis

42 [Spotbreasted Fantail Rhipidura albogularis
43| Black Drongo Dicrurus macrocercus
44 |Ashy Drongo Dicrurus leucophaeus
45 |Black-naped Monarch Hypothymis azurea
46| Indian Paradis€&lycatcher Terpsiphone paradisi
47 |House Crow Corvus splendens

48 |Largebilled Crow Corvusmacrorhynchos

49.

largebilled Crow (Indian Jungls

50.Common Tailorbird Orthotomus sutorius
51.|Ashy Prinia-- Heard only Prinia socialis
52.| Sykes's Warbler- Unsure aboulduna rama

ID
53.|Blyth's Reed Warbler Acrocephalus dumetorum
54.|Clamorous Reed Warbler  |Acrocephalus stentoreus
55.| Dusky CragMartin Ptyonoprogne concolor
56. Barn Swallow Hirundo rustica
57 .\Wire-tailed Swallow Hirundo smithii
58 [Redrumped Swallow Cecropis daurica
59, Streakthroated Swallow Petrochelidon fluvicola
60. Redvented Bulbul Pycnonotus cafer

61.

Redwhiskered Bulbul

Pycnonotus jocosus

62.

Sulphurbellied Warbler

Phylloscopus griseolus

63.| Greenish Warbler Phylloscopus trochiloides
64 .Western Crowned Warbler  |Phylloscopus occipitalis
65 .| Lesser Whitethroat Sylviacurruca

66.| Rosy Starling- FO Pastor roseus

67.

Asian Pied Starling

Gracupica contra

68 .| Brahminy Starling Sturnia pagodarum
69./ Common Myna Acridotheres tristis

70 .Asian Brown Flycatcher Muscicapa latirostris
71. Brownbreasted Flycatcher  |Muscicapa muttui
72.|Indian Robin Saxicoloides fulicatus
73.| Oriental MagpieRobin Copsychus saularis
74 [Tickell's Blue Flycatcher Cyornis tickelliae

37
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75.| Verditer Flycatcher Eumyias thalassinus

76 [Redbreasted Flycatcher Ficedula parva

77 .|Asian Brown Flycatcher Dicaeumerythrorhynchos
78.| Purplerumped Sunbird Leptocoma zeylonica

79 [Purple Sunbird Cinnyris asiaticus
80.Baya Weaver Ploceus philippinus

81.| Scalybreasted Munia Lonchura punctulata
82.House Sparrow Passer domesticus
83.[Gray Wagtail Motacilla cinerea

84 White Wagtai Motacilla alba

13.3.2.3. Butterflies diversity in S V K M&BGCASC campus

SV K MABUPGCASC campus hasthree family level diversities such as
PapilionidagNymphalidagandLycaenidaen whichCommonbutterflies species such
asMormon, Rose Birdwing, Emigrant Grassyellow, Gull WandererEmigrant Small
OrangeTip, Plain Orange Tip, White Orange Tip, Yellow OrangeTip, Pioneer
Chocolate Pansy Baron Palmfly, Bush Brown, Eggfly, Leopard Sailer, Evening
Brown, Eggfly, Pansy GreyandPansyare commonly found.

List of Butterflies recordedin S V K M&JBGCASC campus

S.No./Common Name Scientific Name Family
1. CommonBluebottle Graphiumsarpedon Papilionidae
2. CommonMime Chilasaclytia Papilionidae
3. Red Helen Papilio helenus Papilionidae
4. |ParisPeacock Papilio paris Papilionidae
5. CommonBandedPeacock|Papilio crino Papilionidae
6. Blue Mormon Papilio polymnestor Papilionidae
7. [ChocolatéPansy Precisiphita Nymphalidae
8. DarkBlue Tiger Tirumalaseptentrionis Nymphalidae
9. DoublebrandedCrow Euploeasylvester Nymphalidae
10/CommonSilverline Spindasis/ulcanus Lycaenidae
11/CommonShotSilverline |Spindasisctis Lycaenidae
12 |ForgetMe-Not Catochrysopstrabo Lycaenidae
13|LesserGrassBlue Zizinaotis Lycaenidae
14Tiny GrassBlue Zizulahylax Lycaenidae
15Dark Grass Blue Zizeeriakarsandra Lycaenidae
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13.4. An account of more Oxygen producing andCarbon-di-oxide absorbing
plants in the Campus

There are some plants which are being considered highly efficient in oxygen
productionand carbordi-oxide absorption which in turn reflected the quality of the
green campus. If more oxygen is made available in the campus naturally, the
stakeholders may be free from various cardiovascular and pulmonary problems and
breathing troubles. The gke plant $ansevieria zeylanigaotherwise known as the
motherin-law's tongue and Gerbera Daigygrbera jamesonjiplant are unique for its
night time oxygen production, and ability to purify air through the removal of various
toxic gases in the atmospte. Although there are options available for increasing
oxygen by reducin@O, through means such as oxygenators and air purifiers, there are
a variety of natural alternatives for increasing air quality that are beneficial for both
body and mindS V K M &EBGCASCcampus has a maximum number of more oxygen
producing andCO, absorbingplants such a&recaPalm, Money plant, Neem tree,
Tamarind tree, FicusBamboo, Arjun tree Magizhamboo, Marudhu, Maramalli,
Nettilingam, Manja arali, PuvarasandPongamtrees

Oxygen producing and Carbon dioxide absorbing plants [Sacred fig tred=(cus
religiosa) Indian Sandalwood tree Gantalum albun)]
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13.5. Lawns, Trees Herbs, Shrubs, Climbers and Lianas in UPGCASC Campus

Lawns are gazinfeatures of unutilized land made to cover the soil with green
grass for the ambience of the place to have a greenish look. Lawn provides a hollow
space among the building structures. The shaded trees in between the grass lawn,
pathways and garden benches aeaningful lineaments to the green campus. The
advantage of lawn is that it prevents the unintended weeds growth in the unutilized
landscape areas. Trees that are native to land with medicinal value, ethnicity and
environmental value add an advantaggreen building. Purpose of trees is to provide
shade, atmospheric GGequestration and supply of oxygen that serves the purpose of
a green campus. Herbs are small plants with medicinal values and shrubs are small
plants with thick stems and can hold doilsome extent than the herbs and serve the
purpose of soil erosion. Climbers can grow with the support of wall structures and the
climbers can enhance the wall value with greeneries.

S V K MOBGCASCcampus has largenumber of trees, herbal plants, b
climbers, lianas, twiersand lawns. It is further observed that all the plants are growing
profusely and showing healthier free from pests and diseases attiatal of 27 type
of shrub species are available in the camphs.commonly available tige as well as
wild shrub species in the V K M &BGCASCcampus ar&akithapoo Bougainvillea
spectabili3, MadhanakamabooCfycas revolutg Pigeonberry Quranta plumier),
Nilamulli (Eranthemum roseumSembaruthi libiscus rosasinensi$, Vetchi (Ixora
coccined, Malli (Jasminum sambaandArali (Nerium odorun).

The existence of climbecreeperstwiners and lianas species availableich
accounted more than Zpeciesn the SV K MOUWGCASCcampus are Kayathalai
(Allamanda catharticg Kovai (Coccinia indica), Kattu-kodsi (Cocculus hirsutus
Amirtaval (Tinospora cordifolid andSinthal(Monstera deliciosa The major grasses
are Periapullu (Aristida pinnatg, ChevvarakupulChloris barbatg, Arugam Pillu
(Cynodon dactylop Korai Pollu (Cyperus rotundys and Crowfoot grass
(Dactyloctenium aegyptiumCreepers arplants with weak stem that grow along the
ground around another plant, or up a wall by means of extending stems or branches.
Climbers are plants whose stems are weak, so timl ap treesnd walls for support
to grow. They are the type of herbs and shrubs which are green in aidugrow
vigorously without any pest and disease attach which are observBaviKk M6 S
UPGCASCcampus.

13.6. Establishment of different Gardens inS V K M&BGCASC Campus

Growing many types of herbal plants having medicinal importance in the campus
becomes more attractive and useful if concept gardens are maintained. Medicinal plant
gardens can contain the locally available medicinal plants, RET (Ratangered
Threatened) listed plants and those plants are most useful in terms of economic
importance. The tree garden / arborea can be planted based on the zodiac signs which
would attract the public and students, faculties, staff members, employeetuaatee
them based on their uses. In the tree gardens, trees as linings all over the campus can
act as oxygen corridors. Native trees along with treesNdaalirachta Pongamiaand
Ficusspecies can be cultivated at the maximum as these plants are t=®dve the
dust particles and carbon lead from the air and purifies the air considerably. Similarly,
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the ornamental plants with beautiful flowers can be maintained in the frontage gardens
of campus for attraction and good ambience. This will give an dwaathetic look
and also provide fresh air for healthy respiration to the stakeholders.

Al DUAL CAMERA

% g\(’))vREDW NOTE 9 PRO MAX
/ Y

Graderning features atS V K M&BGCASC Campus

Establishment of Roof Gardens in UPGCASC Campus
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13.7. Landscape design and Solktrosion control

Landscape management is the care of land to make sure that landscapes can fulfil
the needs and aspirations in an effective and sustainable manner for current and future
stakeholders. It is an action that forms a perspective of sustainable desetppmm
ensure the preservation of a panorama, in order to help and harmonize changes which
are added through social, monetary and environmental methods. Landscape design is
an important feature for any disasters to control especially with respect toilthe s
erosion. In general, soil erosion occurs if the design of the land is not altered so as to
prevent the slope features by strong vegetation and use of a plant buffer zone as safe for
escape of nutrients or fertilizers entering the streams. When the apures are
altered, adequate vegetation can alone be enough to prevent soil erosion. The
observation revealed th& V K MAJBGCASC campus has very good landscape
designUPGCASCis located in the Western Ghats locateMimbai MaharastraThe
SV K MUBGCASC Campuss almost very close to tifgeashorevhich reflected the
floral and fauna diversity along with soil and environmental conditionsSTWeK M6 S
UPGCASCis established without damage of the original landscape amidham
number of trees are gromg naturally which control the soil erosion signicantly.

13.8. Operation of Water irrigation, Drip and Sprinkler Irrigation methods

Maintaining the green campus and water conservation mechanisms should be
applied efficiently in the campus. Well plannedtgvarrigation systems like sprinklers
and drip should be implemented in the entire green area of the campus for an effective
water management system. This can be implemented only when the plantations are well
planned. The tree growing areas can be coedewith drip irrigation and medicinal
plants growing areas and flowkeornamentafjardens can be connected with sprinkler
irrigation. S V K M&JBGCASC has taken sufficient efforts to maintain the plants
greenish and frequency of watering to the plants.gister is maintained to note down
the timing of watering the plants and quantity of water poured every time. Internal
auditing of time of plantation, number of times the plants are watered and growth
parameters of the plants in the campus is beings cauted

13.9. Pedestrian Path facility atS V K M &UBGCASC campus

The concept of pedestrian path is to give safe space to walk freely by the
pedestrian. It is very important in the green campus in terms of freely walk pedestrians
or people going on foot without any obstacles. The pedestrian path is otherwise called
as zéra crossing by the combination of black and white stripes remained to characterize
the zebra. This path is specially designed space to the stakeholders to walk freely
without any disturbance. It is useful for cross walk and easy to recognize to walk by
means of wide black and white colour combination of lines and authorize to walk while
crossing and walking on the foot. In addition, pedestrian isatteated in theampus
as per the norms @reenand energy conservation codéhe pedestrian path aims to
end circulation not only cars, buses, vans, trucks and other vehicles but also giving safe
space to the pedestrians, where cross and pass through blocks and also forcing vehicles
to comply with it.S V K MORB5CASCcampus is having very good facility in ctieq
pedestrian path for stakeholders.
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13.10. Use of Biofertilizers, Organic and Green manures

Natural or ecdriendly methods should be used to grow plants vigorously in the
campus which could reduce the environmental pollution. Use of biofertilaeyanic
manures (cow dung, vermicompost and plant wastes and litters) and green r@anures
grow healthy plants in the medicinal plant garden, kitchen garden and terrace garden
should be ensured to keep the campus organic. The plant waste such as faken lea
stems, fruits, nuts, seeds and other plant parts should be used to make green manures.
A concrete or ground level green manure production unit and vermicomposting units
will help to convert all the plant and animal based wastes into green/organicesanu
This will be a healthy way of solid litter waste management in the campus. Minimal use
of chemical fertilizers as part of integrated nutrient management system is acceptable
but nil use of chemical fertilizers is highly appreciable and also helpgdp the
campus more of an organic ecosystem. The soil, air, water and sunlight are the four
major natural resources any campus gets. Proper use and conservation of these
resources are mandatory in green campus audit sites. The available resources and their
utilization should be accounted for from time to time. Management of the right way of
utilization of these resources with the vision of sustainability should be carried out by
framing a committee led by the Head of the Institution concerned. Biofesil&eh
as Nitrogen fixing bacteria, Potassiamd Phosphorusolubilizing bacteria, ®assium
mobilizing fungi (VAM), farm yard manure, dried cow dung manure, vermicompost
manures and biofungicides and biopesticides are extensively us&lViK M& S
UPGCASCto cultivate plants

13.11. Conduct of Outreach programmes for dissemination of Green Campus
motto and Green pledge initiatives byEco club, Nature club, Associations, Cells,
Forums, NCC and NSS bodies in Green Campus initiatives

plans illil)rt?lfee ?:zli?nnpﬂsi r:r?cl)irlget?;il[ic()):e (t)Il r?)llng;th , GoGreer
SAY 0%

clubs, Nature clubscience clubs, Youth Red cro

units, Fine Arts clubs, Women cel\ssociations,
Forums, SSL, NCC (National Cadet Corps) a \/‘k\
NSS (National Swice Scheme). All the student
members of staff and employers should §
mandatory members of the club and should do t§ * ,’/€CO .
planting and maintenance of greenery in the camy. M8 R
periodically. Conducting frequent seminary @&
conferences, workshops, awarenesseg|etC. 0N l——————

topics relevant to the environment is necessary to

educate and create awareness among the students and staff members. In addition,
student s associations, cel | sreceiveisoflals an
the new plans propodeby the Government such as Swachh Bhagdihiyan andJal

Shakti Abhiyan under Clean India Mission and implement the same in the carhpus.

S V K MUBGCASChas well developed NSS, Swacht BharatbhiyanunderClean

India Mission Th NSS isactively involved in tree planting programmes and cleaning

the surrounding areasf rural, seashor@and urban people acroddumbai City. The
Collegeis conductinga large number of activitie®® conserve the nature and to teach
about the importance of emenment to rural, tribal and urban peaple

LO.PIGSLIC
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Awareness programmes on the green campus initiasindsdissemination of
green motto and pledges aecounted in a sustainable manner. Its benefits and self
sustainabilityare beingorojected for wider centricroearth and Ecology conservation.
Innovative practices that add up credentials in implementing the green campus which
needs to be promoted in the awareness programme to the students and staff members
including public domain. Technology driven solutiongiated by the green campus
organization are periodically disseminated and documented successively for
propagating the attitude of the green campus in wider m&8e& M OFB5CASChas
taken sufficient attempts to disseminate the green campus motto anglgdggnsuch

asDbondét cut treesd, o0Dondt use plastic be:
and 6Preserve the Natur al Resourcesd anc
the campus.

S V K MUBGCASCis implemented the Government scher{®@watch Bharath
Abhiyan under Clean India Mission) to give pure and safe water to rural people and
teach the importance of cleanliness of toilets and restréomeople living inJuhu
village. These activities are very importantview of the immediate vicinity to take up
developmental activities and conducted Participatory rural apppsgdammes. It is
involving the socioeconomic status of the inhabitants, natural resources, traditional
knowledge systems, cropping patterns, etadherural people living inJuhu village
SV K MUBGCASCis alsofocusing on the development of women, youth, children
and dalits and to identify the extension and training needs of the targettgrough
the NSS units. The Colleghkelps to develop social canitment and to expose the
students to get sensitized to social realities and to build a link between the student
community and the wider community. It enhances the social interactionperswnal
communication skills and develop emotional maturity oflstts. It also helps students
in total and integrated personality developm@iie Collegefacilitates to prepare the
students for future life, by developing qualities such as cooperation, team spirit,
leadership, discipline and development of creatilenta including to boost the self
confidence of students.

13.12. Academiccredentials: Projects, Dissertations and Thesis work

Project, Dissertation and Thesis works are academic effort credentials that
always fosters the innovative ideas on thinking mmglementation of new innovative
approaches. Applied research work of the faculties, staff and student members should
be implemented within the campus owing to the credential of the research. Those works
indicating the significance of empowering the greampus can be implemented or
adopted in other organizations. If the innovation is capable of developing into
entrepreneurship, then it is highly appreciable. The Report of projects and dissertations
which are productive in methodologies should be dissasdnthrough presentation
and publication in social media, books, magazines and journals so as to spread the
innovative ideas and methods to the broad pul@ie/ K MAJBGCASC faculty
members and students from various subject domains are doing extensice ook
related to nature conservation, environmental pollutiemsi| and water analysis
Department ofManagement studies being offering various courses in Regulation
2021 related t&nvironmental Mangemerand Ecology



45

Revised Syllabus of Courses of Bachelor of Management Stﬁy;lés

(BMS) Programme at Semester Il [
with Effect from the Academic Year 2016-2017 6l

Skill Enhancement Courses (SEC)

5. Foundation Course — I|

Modules at a Glance

SRR
||
\

Globalisaion and Indian Society V 07
Human Rights i 10
Ecology : 170 .‘
Understanding Stress and Conflict 10
Managing Stress and Conflict In Contemporary Society 08
Total 45 I

1 (1
Hoard of Sludlcls-{q;ﬂg@fag.ﬁfﬂ!g{gqggmc{lt. University of Mumbai 37 \Page
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of informaticn technology and commun-cauon and its Impact manllem.-d In
everyday life; Impact of globatization on industry: changes In employment and
increasing migration; Changes n agranan sector due to globalization; rise in

P

USRI

ERALRNG 5

corporate farrnlng and Increase In fafmers sutcidcs
' G,
~ ‘.n

Concept of Human Rights; origin and evolullon of lhc :onccpt' The Universal
Declaration of Human Rights Human Rights constituents with special reference to
Fundamental #lights stated Inthe C onsmullon

lmponam:e of tnwronmem S(umes ln lhe current developmental context.
Understanding concepts of Environment, Ecology and their interconnectedness;
Environment as natural capital and connection to quality of human life;
Environmental Degradation- causes and Impact on human life;Sustainable
developmem concept and Lomponcnls povertv and environment

e

Causes uf stress and confllct m mdlvlduals and SOCIEty) Agents of soclaluatlon and
the role played by them in developing the individual; Significance of values, ethics
and prejudices in developing the Individual; Stereotyping and preojudice as
significant factors In causing conllicts In society. Agaression and violence as the
pub!lc cnprcssnon of conmct

Tvpes of canf' lr.t.s and use of cong mechanlsms for managmg Indlvldual suess,
Maslow's theory of self-actualisation;Different methods of responding to conflicts in
society; Conflict-resolution and efforts towards bullding peace and harmony In
society

Board of Studies-in-Bustness Management, University of Mumbai 38 | P ag e
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14. Bestpractices followed on Green Campus initiatives in the Organization

1. Itis observed tha® V K MG CASCis beingmaintaireda healthyenvironment
along with the cleanliness and ecofriendly atmosplasrger theguidelines of
World Green Building Counciand Indian Green Building Counciind Green,
Envrionment and Energy Conservation Ctmlerovideand ecofriendly atmosphere
to the stakeholders.

2. SV KM®&BGCASCcampus is located in th&rabian seashoref the Western
Ghats belonging tMaharashtravhich provide pure atmosphere to the stakeholders
under natural environment, tdpgy, landscape andoil erosion The campus is
established wthout disturbinghe landscape management.

3. TheCollegh a s ¢ RaofGardetddfobestablishing anassivanedicina) herbal
and ornamentgllanting programmegin which a large number ¢ferbsandclimber
plantspecies were planted earthern pots in the roof and land in the ground floor
areadncluding man made constructed regions

4. In view of floral biodivessity in S V K M&BGCASCcampus, a suni5 plant
species belonging t82 Genera undeR0 families coveringtrees, herbs, shrubs,
climbers, lianas, twiners and lawns a@hdpecies belaoging to LichensandAlgae
were recordedt is observed that all the plardse growing profusely and showing
healthier free from pests and diseases

5. In view of faunalbiodiversity inthe Collegecampus, a total 84 speciesof birds,
very fewspecies of Butterflieand2 species Mosquitos were recorded.

6. The campubkasa maximum number of mopxygenproducing anadarbondi-oxide
absorbingplants suchas Sacred fig treeRicus religiosg Indian Sandalwood tree
(Santalum album Money plant, Neem treendect.including some of thehrub and
herbal plants

7. Department oManagement studies, Information Technology and Multimedia and
Mass CommunicatignS V K M&BGCASCis being offering various courses in
Regulation 2021 related to biodiversity conservation, environmental safety and
safeguard, environmental patfion, natural disaster management and waste
managemen@and environmental impact assessment and green auditinthe
students and research scholars.

15. Recommendations for Greening

1 The name board may be kept in each plant species in which the carameralong
with binomial name may be mentioned. The year of planting and economic
importance with medicinal values if any may be mentioned in some plants so that
the oldest as well as useful herbal plants may be identified in the campus.

1 Honey Beehives ma y be kept i n the campus wh i
mobilization. Honeybees are natural pollinators helps to increase the yield potential
of plants(flowers, fruits and vegetables) upto 33%.
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1 A complete data on the soil parameters such as pH, eleaandlctivity, water
holding capacitytotal organic carbonavailablenitrogen,exchangeablpotassium,
availablephosphorus in the campus may be studied which may be useful for the
cultivation of various native and wilgpe plant species.

1 A completedata on the water quality parameters such as pH, TSS, BOD, COD,
dissolved oxygen and dissolved carbon dioxide and macro and micro elements like
iron, nickel, chromium, ferric and ferrous ion concentrations may be studied. It may
be analysed which may beafisl for the plant growth as well as to the stakeholders.

1 Vermicompost production may be increased substantially using tree leaf litter,
kitchen wastesollected from hostels and cafeteria / cantaaed biodegradable
waste materials available in the cammpilihe vermicompost manure can be used for
plant cultivation and the excess amount of vermicompost may be sold in the local
market as consultation work.

1 The matured trees may be subjected to do white wash upto 3 feet height with
limestone and neem oil miw prevent the pests and diseases attack.

1 Automatic water irrigation systems like drip and sprinkler irrigation methods
adopted may be extended in the entire green area of the campus which in turn are
useful to reduce the operation costs under energy conservation policy.

1 It is recommended to devl oGpeenoCampufolicyd |, OEnergy and E
Policy6 and OPurchase Pdebradbly dastit coversn ot
during the paking of goodsith respect to nature conservation and environmental
protection.

1 The Management has to takeaiminitiatives towards creating a Green campus in
the areas of green computing and waste management. The desktop infrastructure is
virtualized through VMW are virtualization technology

1 Eco clubStudent ChapterdNature Club, StudentsoFums& Cells, etc. may be
started to among thall Arts, Science and commerstdents from which a large
number of awarenessprogrammes on nature conservation and environmental
protection may be conducted to rural, tribal and urban pemptesss Mumbai city

17. Condusion

In the two decades of service to higher educatiéhy K MAJBGCASC
Mumbai Maharashtrdhas made significant progression in teaching learning, research
and consultancy, innovation and transfer of technology, community service and value
educationS V K MBGCASCis a weltestablishe®eli-Finandng Institute in India
which imparts quality education to rural, tribal and urban people across the world. This
organizations excellentn terms of academic activities and providiangeccfriendly
atmosphere to the ateholders The organizationhas taken enormous efforts to
maintain green campus tioe stidents, research scholars, staff members and pamnents
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a sustainable manner which reflecthe importance ofthe environment and
stakeholderslt is conducting a large number of activities for the benefit of rural and
urben community people without disturbing the natural environmedapology,
landscape management and vegetatidly K M aBGCASChas their ownGreen
Campusand Environmenpolicy withrespect to nature consenatiand environmental
protection

SV K MEBGCASC is being maintainedhealthyenvironment along with the
cleanliness and ecofriendly atmosphere as per the guidelines of Green, Envrionment
and Energy Conservation Code pwovide and ecofriendly atmosphere to the
stakeholdersThecampus is establishedthwout disturbinghe landscape management.
The Col | egeRohds Gooresiablishtig ahassivemedicinal herbal
and ornamentaplanting programme In view o floral biodiversity inthe college
campushas75 plantspecies belonging t82 Genera unde20 families coveringtrees,
herbs, shrubs, climbers, lianas, twiners and lawns3apkcies beloging to Lichens
andAlgaewere recordedsimilarly, inview of faunalbiodiversity, the Collegeeampus,
has84 specief birds,very fewspecies of Butterflies and Mosquitd$ie campuéas
a maximum number of more oxygen producing and cadyanxide absorbinglants.
Department oManagement studies &V K M BSCASC, Information Technology
and Multimedia and Mass Communicatisrbeing offering various courseslated to
nature conservation amshvironmentaprotection
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PROCEEDINGS OF THE COMMISSIONER OF INCOMETAX (EXEMPTIONS),
1l FLOOR. ANNEXE BLDG. NO.121. MAHATMA GANDHI SALAI, CHENNAI-34

Present : G.M.DOSS, L.R.S
Commissioner of Income Tax (Exemptions)
** URNo. AACTN7857J/05/18-19/T-1105 Dated:03/09/2018

Sub: Registration u/s. 12AA of the Income tax Act 1961 - in the case of

«Nature Science Foundation”
LIG-1I. 2669, Gandhimaa Nagar, Peelamedu, Coimbatore — 641 004.

Ref : Application in form 10 A filed on 28/03/20108

ORDER UNDER SECTION 12AA OF THE INCOME TAX ACT 1961.
1 The 20ove Trust/Society/Association/- Company/-others/, bearing PAN AACTN7857J was constituted by
Trust Deed /| Memorandum of Association dated 29/11/2017 registered with Sub-Registrar’s Offic i
Seocieties/Ragisirar of Companies/others on 29/11/2017.

The Trust Dead [ M dum-of A iatinn hac csuhsaauantiv been ded-L
e & H

2
S yOaad A g t Deed-/ Al i oM andum-of-A iationfothers- dated 'YVYIYY Anl\,:

3 The zbcve TRUST filed an application seeking Registration u/s 12 AA of the Income tax Act, 1961

4 On going through the objects of the TRUST and its proposed activities as enumerated in the Trust Deed /
Memorandum of Association, | am satisfied about the genuineness of the TRUST as on date.

5 The apcication has been entered at SLNo.1105 maintained in this office. The above Trusi is according’;

registered as 2 PUBLIC CHARITABLE TRUST u/s 12 AA of the Income Tax Act, 1961 with effect from 29/11/2017

6 it is hereby clarified that the Registration so given to the Trust/lnstitution is not absolute. Subsequently 71
= found that the activitiss of the Trust/lnstitution are not genuine or are not being carried out in accordance with the
objects and clauses of the Trust Deed / Memorandum—of-Association submitted at the time of registration o
modied with the approval of the Commissioner of Income-tax (Exemptions), Chennai or there is 2 violation of the
orovisions of Saction — 13, the Registration so granted shall be cancelled as provided u/s 12 AA (3) or 12AA(4) of the
Income Tax Ac: Further, this approval is also subject to the Trustlsgsiet.y#AssoeiaﬁenlCempany-l-OM complying
1o the provisions of the proviso to sec 2(15) of the Income Tax Act 1961.

7 Granting of Registration u/s 12AA does not confer any automatic exemption of income from taxation. The
Trustiiastitution should conform to the parameters laid down in Sections ‘11, 12, 13 and 115 BBC of the ILT. Act
1251 1o claim exemption of its income on year to year basis before the Assessing Officer.

“ This Unigue Registration No. URNo. AACTN7857J/05/18-1 9/T-1105 Should be mentioned in
2ll your future correspondence.

Sdi-
(G.M.DOSS, I.R.S5)
Commissioner of lncome-tax(Exemptions), Chennai.

The Assessee.
The ACIT(Exemptions), Coimbatore Circle.
Office Copy. & !
JICERTIFIED TRUE COPY// DS v
(N SRINIVASA RAOQ)
Asst. Commissioner of Income-tax (H.Qrs)(Exemptions),
Chennai.
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|

MCOMETAX DEPARTMENT  wdd
ﬁCﬁMWMTAX(EXEHFﬂONS)‘ e
_I_.A-mlFborJﬁ M.G. Road, Chennai 600034

URNo. AACTNTS57J/05/18-19/T-1105/80G Date: 10.04.2619

Name of the Trust/Society : NATURE SCIENCE FOUNDATION
Address . LIG Il 2669, GANDHIMAA NAGAR, PEELAMEDU, ‘

COIMBATORE - 641 004 o AR
PAN . AACTNT7857J %/}Qo \4} v
| sl

Date of Application . 12.11.2018 =
X ylon) 2o

APPROVAL UNDER SECTION 80G(5)(vi) OF THE INCOME TAX ACT, 1961

The aforesaid Trust-/Sesciety/Company/institution has been registered u/s.12AA of the Income
Tax Act with affaci from 29.11.2017 vide AACTN7857J/05/12-19/T-1105 dated 03.09.2018. it is certified
that donation made to NATURE SCIENCE FOUNDATION at LIG Il 2669, GANDHIMAA NAGAR,
PEELAMEDU,COIMBATORE - 641 004 shall qualify for deduction u/s 80G(5)(vi) of the Income Tax
Act, 1961, subject to the fulfillment of conditions laid down in clauses [i] to [v] of sub-section (5) of
section 80G of the |.T Act, 1961. :

2. This approval shall be valid in perpetuity with effect from A.Y. 2019-20 unless specifically
withdrawn. The details and validity of the certificate is available @ office.incometaxindia.gov.in

3. The Return of Income along with the Income & Expenditure Account, Receipts and Payments
Account and Balance Sheet should be submitted annually to the ‘Assessing Officer having jurisdiction
over the case. L iale

4. No change in the Trust Deed/Memorandum-of-Association shall be effected without the prior
approval of the undersigned i.e. Commissioner of Income Tax (Exemptions), Chennai.

5. Every receipt issued to a donor shall bear the Unique Registration Number ie
URNo. AACTN7857J/05/18-19/T-1105/80G and date of this order i.e. 10.04,2019.

6. Under the provisions of secticn 80G(5)(i)(a), the institution/fund registered u/s.12A
u/s.12AA(1)(b) or approved u/s.10(23C), 10(23C)(vi)(via), etc., shall have to maintain separate bocks of
accounts in respect of any business activity carried on and shall intimate this office within one month
about commencement of such activity. :

Sdi-
{G.M.DOSS, iR S)
Commissioner of Income Tax (Exemptions)
Chennai
Cc to:
. The applicant
2. Guard File
3. The DCIT(Exemptions) Coimbatore Circle.
IICertified True Copy// ‘
(N. SRINIVASA RAO)
Assistant Commissioner of Income-tax (H.grs)
(Exemptions), Chennai.
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FOEM NO. 10AC

(See male 1TAN1AAZC)
Order for regisoation

1 BAN AACTNTESTT
2 Mame HATURE SCTEMCE
FOUNDATION

la Address
Flat Dioor Building LIG-IT, 2669
Mame of premises BuildingWVillage EANDHIMA A NAGAR
Foad SreetPost Oifice Coimbatore South
Area/T ocality COIMBATORE
Toram/ Ciny Drstrict andhimasnagsr 5.0
State Tanai] Madu
Coumtry INDLA
Pin Code Zip Code 41004

3 Doomment Identification MNumber AACTHNTESTIE2O21501

4 Application Mumber T30005830271021

5 Unigue Bemstration Mumber AACTHNTESTIEZO21S

& Secion/'snb-secion’cdlase‘sub-clase proviso e | $1-5Sub dawse (1) of clawse (ac) of
which regiciration is being sranied sub section (1) of section 124

7 Drate of remistration 03-11-2021

B Assessment year of vears for which the st or | Froma A% 2022-23 to A G-
s titsion is remistered 2027

o Crrder for registration:
g Afier considering the application of the applicant smd the maseris]l availables on
record, the spplicant is herely remictraton with effect from the assessrmens
year mentioned ai serial oo 8 above subject to the conditions mensgoned in row
marmnber 10.
b. The taxability, or otherwise of the income of the applicant would be separately
comsiderad as per the prowisions of the Income T Aot 1961,
. This order ic liable to be withdraam by the prescribed authoriny if it is subsaquenthy
foomd that the activites of the applicans are not gemmnne or if they are not camied oot
in accordance with all or soy of the condifions subject to which it is granted. if it is
foomd that the applicant has obiained the regismaton by faand or nosrepresensation of
facts or it is foumd that the assesses has vielated any condition prescribed in the
Income Tax Act 1961

10 Conditions subjact to which resistration is being sramtad

The regisiaiion is granted subject to the following conditons:-




. This certificate cannot be usad as a basis for clamine noa-deduction of teox at
source in respect of Investments etc relating to the Trost’ Instiation

p. All the Public Money 20 received including fior Corpus or any contribution shall be
routed throwzh 2 Bank Account whose number shall be u:umnmm-::ated to Office of
the Jurisdictional Conmmizsioner of Income Tax.

q. Tha icant shall comply with the provisions of the Income Tax Act, 1961 read
with the Inceme Tax Bules, 1062,
r. The registration and the Unique registration mumber has been mstantly sranted and

if at zmy point of time. it is noticed that form for registration has not been duly flled
mn by mot providing, fully or partly, or by providing false or incormect Information or
documents required to be provided under sub-rule (1) or (2) of rule 174 or by not
complyine with the requirements of sub- mule (3) or (4) of the said mle. the
regisiration and Unique Fegmstraton Mumber , shall be cancelled snd the
mgjsn:aﬁmaniﬂﬂ{ahﬂﬂbedemadmhﬂwnwubamgrmdm’mmﬂd.

Mame and Desisnation of the Fegisration Principal Commissioner of Incoms
Granning Auwthority Tax/ Commussioner of Income Tax
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Certificates of
Green Campus Auditors.

1.1SO Environment Management System
(14001:2015) of Mrs. S. Rajalakshmi, Founder &
Chairmanof NSF.

2.1SO Environment Management System
(14001:2015TUV NORD) of Dr. A. Geethakarthi
NSF Environment Auditor.

3.Indian Green Building Council (IGBC AP)
Accredidated Professional of Dr. B. Mythili
Gnanamangai, Vie€hairman of NSF.

4.Associated Chambers of Commerce and Industry of
India (ASSOCHAM), of Dr. B. Mythili
Gnanamangai, Vie€hairmanof NSF.

5. Associated Chamliog of Commerce and Industry of
India (ASSOCHAM), of Er. Ashutosh Kumar
SrivastavaBoard of Directors (North Zone) of NSF.

6.Botanist and Suject Expert of Plant Taxonomy of
Dr. D. Vinoth kumar, Joint Director of NSF.

7.Energy and Enivornment Engineering (EEE
Auditor) of Er. B. Vijayalakshmi, Deputy Director
of NSF.

8.Bureau of Energy Efficiency (BEE) of
Dr. N. Balasubramanian, Energy Auditor of NSF.



61

Global

%@/{//’ cale gﬂ ¢ g /fm?m@(./

TNV hereby certifies that

). Rajalakshmi

has successfully completed the 5 days

Auditor / Lead Auditor Training Course which meets the training requirements of the
Exemplar Global and has been declared as competent in the following competency units

- EM: Environmental Management System
- AU: Management Systems Auditing
- TL: Leading Management Systems Audit Teams

INO 14001:2015

Issue Date: 17" Jun. 2021
Training Date : 20" to 24" May. 2021
Certificate Number : 2106170721010105

i

Authorised Signatory
(Pra\gyesh Singh)

This course is certified by Exemplar Global vide r
Note: The course conforms to the principles and practic
for compliance with standards. This certificate regagi
certificate is recognized by Exemplar Glo,
please write to Mail: info@isoindi




PR315: ISO 14001:2015 Lead Auditor
(Environmental Management Systems)
Training course

Certificate of Achievement

Geethakarthi Alagarsamy

has successfully completed the above mentioned course and examination.
23rd - 27th March 2019
COIMBATORE, INDIA

Certificate No. 35242817 02
Delegate No. 171136

for NORD CERT GmbH Essen, 2019-04-26

The course is certified by CQl and IRCA (Certification No. 18125). The leamer meets the training requirements for those seeking
certfication under the IRCA EMS Auditor certification scheme.

TOV NORD CERT GmbH LangemarckstraBe 20 45141 Essen www.tuev-nord-cert.com

€)CQl | €IRCA

CERTIFIED COURSE
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Confederation of Indian Industry

The Indian Green Building Council

hereby certifies that
B Mythili Gnanamangai

has successfully demonstrated knowledge on the Green Building Design & Construction, Building
Standards & Codes, IGBC Resources & Processes and Green Design Strategies & their Impacts,
required to be awarded the title of

IGBC Accredited Professional

--P',f?)" iy
K S Venkatagiri V Suresh Gurmit Singh Arora

Executive Director Chairmar Vice-Chairman
Cli-Godrej GBC Indian Green Building Council Indian Green Building Council

17 April 2021
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