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1. Introduction

Green campus is an area of the Organisation or the Organisation as @sghole
contributing to have an infrastructuredmvelopment that is structur@tdnned to incur
less energy, less watéess or no C@emissionandless or pollution freenvironment
(Aparajita, 1995). Green Campus Audit is a tlmokvaluateenvironment management
system which isystematicallyexecuted t@rotectandpreseretheenvironment. Green
campusauditconstitutes the environmental friendly practices and education combined
to promotesustenance of green environment adoptisgrfriendly technologywithin
the campus. It createmwareness omnvironmentalethics, resolvesenvironmental
issuesand offers solutions to various social and economic needs (APRN,7). It
strengtherthe concept ofiGreenbuildingd andii @genated building which in turn
provides a healthy atmosphere to the stakeholders.

GreenCampuaudit ensures the Organizationbd
large diversity of trees, herbs, shrubs, climbers and lawns to reduce the environmental
pollution and soil erosignit is also usefulin relation tobiodiversity conservation,
landscape managnent, irrigatioreconomic water utilisation and maintenance of
natural topography and vegetation (Gowri and Harikrishnan, ,2Qduhinta et al,

2017. The maintenance of an efreendly campus ensures a neat and clean
environment. For the benefit of stakeholders, solatte management, recycling of
water, disposal of sewage and waste mate(esctronic and biomedical wasjes
0 z er o {lastics etc. shduld 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 checklist Bivironment 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 organizatoda r i sk assessment
Green campus audhelps the educational institutiohsndustries to maintain eeo
friendly environmentassurepersonal hygiene to various stakeholders and supports the
natiorn on the whole for the noble cause of enviroental protection and nature
conservation which in turn enhances the quality otifall living beings (Arora, 2017).

2. Role of Educational Institutions in India

Educational i nstitutions are playing
development which starts from maintenance of green campus without harming the
environment. A clean and healthy environmi@nan Organization determiredfective
learningskills and offersa conducive learning environmentthe student€Educational
institutionsareinsisted byboth Central and State Governmentoffer ecofriendly
atmosphere to the stakeholdénsaddition, all the Educational institutions are asked to
save tle environment for future generations daadesolve theenvironmental problems
(accumulatingsolid wastes and wastewatdeffluents and their careless disposal
enormous utility oplasticsuneconomical consumption water,irresponsible invater
harvesing and storage procedures etc) through Environmental Education.
Implementing Swachh Bharath Abhiyan Scheme launched by the Indian Government
t h rthe Bducational institutions plays major role in terms of giving neat and clean
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environment to tribal,ural and urban peop#eross the country, besides the regular and
conventional activities carried out by NSS, NS@dent ForceNature club, Eco club,
Science clubkine Arts club, Flora and Fauna club, Ylo&ed cross unigtc. Seminar,
Conference Workshop training and awareness programmes Biodiversity
conservation education, environmental awareness programmes, etc. may be conducted
periodically by the Management and Administrative people of an Organizatiie
stakeholders.

Green campusauditing is asystematicmethod whereby an orgama t i on o s
environmental performance ishecked against its environmentastrategiesand
compliances of the Government guidelin€kis audit process is definitely useful for
the Educational institutins to maintain the campus neatly and can give pure atmosphere
to the students and staff members including Management péoisidike an official
examination of theenvironmentaleffectson an or gani zati onods
Government guideline§ he audit report may be useful to improveh e or gani z a
campus significantly by following the recommendations and suggestions given in the
report Thegreen campuaudit processes are being undertabghVorld /Indian Green
Building Council(IGBC), Green Building Code and Green Ratings Syst€aiRCRS, Green
Rating for Integrated Habitat Assessm@ RIHA), Conideration of Indian Indust@reenCo
Rating System (CiGreenCo)andAssociated Chambers of Commercel andustry of India
(ASSOCHAM) along withISO EMS 140012015criteriaand the concept of Swachh Bharath
Abhiyan under Clean India Mission

3. Green Campus and Environment Policy

Green campus and environment policy aims to provide an education and
awareness in a clean and green environment to the stakehuwidersegard to
environmental compliancé&cope of tle policy applies to all employees and students
of the Institutioorganistion to provide an ecofriendly atmospheféreen Campus
Policy dealt with cleanlinessf the campus maintained through proper disposal of
wastes and steps be followed torecycle the biodegradable wastexl uilization of
eccfriendly supplies to maiain the campus free from hazardous wapt#iitants
The concept of ecriendly culture is disseminated among the students as well as rural
community through various awareness programrAgempts aranade tominimise
the energy usage ansubstitutethe nonrenewable energy sources with renewable
energy sources. Head of the Organization, DeparahEiads and Senior Managers
Management Representatives are responsible for monitorifig@@reerdo 1 ni t i at i
of the Collegdlniversity and maintain a claggreen campuwhile each and every
individuals of the organisation should adhere to the policy

4. Environment Friendly Campus

As stated earlier, f@anization idiable to provide an ecdriendly atmosphere
along with good drinking water facilityo all the stakeholdergstudents and staff
members Manuring the cultivated plants/grown within the campus may applied with
organic manure, cow dundarmyard manureand vermgcompostinstead of using
chemical fertilizers All non-compostableand single-use disposable plastic items,
plastic utensils, plastic straws and stirrgeuld be ®oided. Demonstration/awareness
programme on establishingasticfree environment and utility of oganilternatives
for all incoming and current students, staff and facsityuld beorganisedReduction
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of use of papers alternated withservices e-circulars, etc. and poper disposal of
wastes, recycling and suitable waste management sysdtemld beconsidered to
establish environment friendly campus

5. Aims and Objectives of GreenCampus Audit
0 To recognise the initiatives taken towaedsablishinghegreen campuis terms
of gardening

0 To grow a large number of oxygealeasingand carbordioxide assimilating

plants in the campus to give a pure atmosphere to the stakeholders.

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 ensure proper utilization of resources available instmeounding areas

towards futurgprosperityof thehumanity

To fix a couple of normdor disposal of allvarietiesof wastes and use green

cover as a carbon sink for pollution free air.

0 To assess the greenish nature of an Organization campus in tereespherbs,
shrubs, climbers, twins, lianas, lawns and reflected in reducing the
environmental pollution soil erosion, biodiversity conservation, landscape
management, natural topography and vegetation.

O«

¢ O«

O«

6. Importance of Green Auditing

The Management of the Organization (Auditee) shoukeikpesedheir inherent
commitment towards making ecofriendly atmosphere through the green auditing and
ready to encouradfellow all types of green activities. They should promote all kinds
of green ativities such as conduct of environment awareness progranmmesnpus
farming, planting treeand maintenanaaf greening, irrigation, use of biofertilizers and
avoidance of chemical fertilizers and agrochemicats., prior to andafter the green
campts auditing (Suwartha and Sari, 2013The administrative authoritieshould
formulate6 Gr een and didciegbasen orieodnmcal report offreenampus
auditing.A clean and healthy environmentll enhance aeffectiveteachinglearning
procesand createafavorablelearninggreenenvironmento thescholarsThey should
create the awareness on the importancgreénish initiatives tloughenvironmental
educatiommong the studemhembers and research schol&seen Audit is the most
effective,ecologicalapproacho manage environmentabmplications.

Green campus auditay bebeneficialto the campus in improving the greenery
activities which in turn useful to save the planet for future generation. Gagepus
audit is a kind of professional carand a simple indigenized system about the
environment monitoring in terms of plantindgnagenumber of treewhich isa dutyof
eachand everyindividual who are the part of economical, financial, socseid
environmental facta: It is necessary to conduct green atrédiguently at least once in
three yearsn campus because studeatsd staff members shousvare of the green
auditandits beneficial effectsn order to savplanetb y means of 6 Go gr
which in turn supporthe institution to set environmentatodels( 6 i cfar nhé )
community.Green audit is a professional and usehdasurdor an Organization to
determine how and where they astainingthe campus ecsiendly manner. It can
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also be used to implement tlaeviation measuresat win-win situation for the
stakeholders and the planet.pitovidesan opportunityto the stakeholderfor the
development of ownership, persband social responsibility

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 significandlyed on the audit report
The green campus audit contained methodology followedbaiial qualitative and
guantitative measurements including physical observation of greeneries in terms of
growing of terrestrial and aquatic plants, animals and microflothercampus. The
natural ad planted vegetation and their maintenamace also considered in the
organization campus througlopography landscape management design and soil
erosion controln environmentsustainable developmerithe following are the major
benefits of the green diling.

1 Know the status of development ofternal and external Green campus audit
procedures and implemenion scenarian the Organization

1 Establishment Green campus objectives and targetsasontmday per t he G
and EnvironmeditaRPoBiogibvebsity Actod ar
of the Ministry of Environment, Forests and Climate Change, New Delhi and
World & Indian Green Building Council concepis accordance with prevailing
rulesissued by the government/local authorities

1 Assigning the roles and responsibilitiés the Environmental Engineer and
Agriculture Staffwho are all responsibl® improve green initiatives

1 Development of ownership, personal and saegponsibility for the Organization
and its environmerdnd ceveloping an environmental ethic and value systems to
young generations.

1 Enhancement of the Organization proéiled reach the global standards in proving
the green campus and eftendly atmophere to the stakeholders

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

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

1 Establishment of terrace garden, herbal garden, kitchen, zodiac, ornamental
gardens, etdor enhancing teaching and learning and commercial exploitation.

1 Treated water consumption towards plant cultivatc@mteen, hosteimachinery
cleaning, transport, toilet use and etnwater consumptioandper capita water
consumption per dagalculaton.

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

1 Survey ofcampus faundy conductingthe number living and visiting animals,
insects, flies, moths and wornmsthe campus

1 Documentation othe number of wygenreleasingandcarbondioxideassimilatirg
plants planted in theampusto give pure atmosphere to the stakeholders.

1 Operation of water irrigation, drip and sprinkler irrigation methods to improve the
green campus.

1 Studying the diversity conservatiorthrough Life Sciences and Biological
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Sciences peopléo conserveeconomically important, rare and endangegpkoht

and animal species in the campus ecosystem.

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

Conduct of atreach programmes for dissemination of Green Campus motto and
Green pledge initiatives to rural, tribal and urban petipleugh Eco club, Nature
club, Science cluliine Arts club,Youth Red Crossnit, NCC/Student Forcand

NSS bodies

Academic credentials like major and minor Projects, Dissertations and Thesis
work on green campus, environment protection and nature conserbatithe
students and staff members

The plants available in the campus mosttagged with their common name and
Botanical name for the stakeholders to impart the knowledge on medicinal and
ornamental, economic and food values of plant varieties.

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

Implementation of Government schemes (Swatch Bharath Abhiyan under Clean
India Mission)}to give pure and safe water to rural people and teach the importance
of cleanliness of toiletand 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
managemen segregation of wastes and reuse methods

Public transport, lonemitting vehicles and control of car smokes and exhaust
towardscarbon accumulation in the campus by carbon footprint studies.
Implementation of advanced methods for watering plantationip (Brgation,
Sprinkler irrigation, etc.and e of metering for water utility, IoT based watering,
automation, water device, remote water lines, etc.

Percentage of Organi zationds buahdet f
green campus initiativgdanning and efforts.

Campus facilities for disabled, special needs/@ndhaternity care including
security, safety and health infrastructurefaciis f or st akehol der
High degree of resource managenwfegrsthe basis for improvesustainabland
creation of plastic free campus to evolve health consciousness among the
stakeholders

Impart of knowledge on environmeftirough systematimanagement approach
and improving environmentgl friendly standards byreatinga benchmark for
environmental protection initiatives

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

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



8. About the Organization
8.1.T. K. Madhava Memorial College

Madhavan dedicated his life to the cause of the oppressed people. In the year
1964, the college is naleas a temple of learning established through the efforts of
Karthikappally, Karunagappally and Mavelikkara SNDP Unions. About 14 Sree
Narayana Colleges were established throughout the length and breadth of Kerala that
resembles the living monuments of tpeat guru. During this last few decades, the
institution has concurred a niche for itself among the illustrious cluster of institutions
during this last 4 decades.

The institution has been a pioneering institution of higher education in
Alappuzha distat after being named by the freedom fighter and social reformer T. K.
Madhavan. In maintaining the quality of education, the institution is in forefront and
also reinforcing the rural people of backward and marginalized community. Alumni and
faculty of theinstitution with regard to political, literacy, cultural, scientific and
entrepreneurial firmaments have made appreciable contributions, since its inception.
This also includes the lead contributions of poet and the lyricist Anil Panachooran,
renowned Madyalam actor Ashokan, Pro Vice Chancellor of Sree Narayanaguru Open
University Prof (Dr.) S. V. Sudheer to the institution.

Mission and Vision

T. K. Madhava Memorial College, upholding the ideology of the great saint &
soci al refor mer , Sree Narayana Gur u, 0 E
accessible, transformative and quality education, to equip students with knowledge and
skills in their chosen stream, inculcate values, provide opportunities for students to
realize their full potential and thus shape them into responsible citizens. Their mission
Is to prepare young minds to imbibe knowledge, skills and sensitivity. Igniting the
scientfic and rational thinking among youth and elevating them socially and
economically backward community through quality and inclusive education. The
institution makes sure gender equality and transformative education and also imparts
quality education in sence, humanities and commerce by integrating traditional and
innovative teaching and learning practices.

For instilling the philosophy and vision of the quintessential leader, T. K.
Madhavan, created a platform for students for exploring their creativenteal and
nurturing the spirit of critical thinking. T. K. Madhava memorial college foster
conceptual understanding and outcome based education at par with New Education
Policy. The institution also equips students and teachers with the skills neediagto
better to the changing global scenario. Students are been encouraged -iagallie
integrated and scholastic thinking practice for transforming towards a liberated society.
T. K. M. memorial college is following the core values in the form of SHEkstem
which comprises of Skill & Strength, Truth & Trust, Equality & Ethics, Endurance &
Empowerment, Research & Renovation

8.2. About Nature Science Foundation (NSF)
NSF is anlSO QMS (9001:2015), EMS (14001:2015), OHSMS (45001:2018)
&ENMS (50001:208) Certified and registered with Ministry of Micro, Small and
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Medium Enterprise (MSME), Government of India Organization functioning
energetically towards the noble cause of nature conservation and environmental
protection. NSF is managed by a board atees of NSF Public Charitable Trust under

the TN Societies registration Act 1975 (TN Act 27 of 1975) dhi8vember, 2017 at
Peelamedu, Coimbatorés41 004, Tamil Nadu, India with Certificate of Registration

No. 114 / 2017. In addition, NSF has 12A80G and Form 10AC certificates for
income tax exemption and implanting various Government schemes. The main motto
of the NSF is to fiSave the Nature to S
Pl anet 0. NSF Branch Of fi ced Goakhpur, dttas 0 f
Pradesh and Faridabad, Har yana, Il ndi a t
NSF family is wide spread across India with over 115 stede Lead auditors to
conduct Green and Environment Audits.

NSF is functioningstrenuously to conduct different awareness programmes and
implement various schemes to public and school / college students towards the noble
cause of nature protection. Some of the programmes are also being organized for the
benefit of tribal communitiet create the supply chain for biodiversity conservation
studies. The objectives along with vision and mission are illustrated to promote
educational and environmental awareness programmes through social activities for
enhancing the quality of life and¢onserve nature from environmental pollutants using
traditional and modern technologies for sustainable land management. NSF is educating
the tribal community children through social service and towards the upliftment of
tribes as a whole and make theneatrepreneurs.

International Eco Club Student Chapter (IECSC) has been established for
Student volunteers and faculty members are encouraged to conduct National and
International events, Student Technical Symposium, Distinguished |pcagemme,
Environment day celebration, Ozone day celebration, Project model exhibition,
Awareness programmes on Environmental pollution, Biodiversity and Natural
resources conservation and etc. with the financial support of the Foundation. NSF is
beingré eased OMagazined and ONewsl etterod b
Environmental awareness programmes on biodiversity conservation, seminar on soil
conservation, water management and solid waste management, restoration and
afforestation programnsan Western Ghats of southern India.

In order to encourage the students, members of faculty, academicians, scientists,
entrepreneurs and industrial experts those who are involving in nature protection and
biodiversity conservation studies across the @oriNSF tributes the deserved
meritorious candidates with various awar
0Best Women Facultyo6, 6éBest Scientist A\
Schol ar Awar do, O0Best Socital AWar Kiime Alwia:
Achi evement Awardé and OFell ow of NSFO.
the deserved meritorious candidates dur.i
Ceremonyd which will be conduchuard every

NSF has introduced various types of A
OEnergy Auditod, OHygienic Auditdo Water
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Audit, Biomedical Waste Audit, Solid Waste Management AuditWéaste
Management Audit, Acemic & Administrative Audits including 1SO certification
process to Academic Institutions, R&D Organizations and Industries towards the
accreditation process as well as maintaining a hygienifresgally environment to the
stakeholders in their campusll Audits will be conducted as per the Checklist prepared
by the NSF ISO Criteria and in compliance with Government Law and Environmental
Legislations including World / Indian Green Building Council and the concept of
Swachh Bharath Abhiyan under Cleanitntflission. Green campus and Environment
Policy, Purchase Policy, Energy Policy, MoU, International Eco Club student Chapter.

Audit processes are being conducted through the certified Auditors as per the
following by the NSF

Audit Certified Auditors Certified Auditors
Green Audit 1 IGBC - Indian Green U Mrs. S. Rajalakshmi
Building Council U Dr. R. Mary Josephine
1 GBCRS- Green U Dr. B. Mythili
Building Code and Gnanamangai
Green Ratings Systenj U Er. Ashutosh Kumar
1 GRIHA Green Srivastava
Rating for Integrated U Er. N. Shanmugapriyar
Habitat Assessment
Energy Audit 1 BEE- Bureau of u Er. D. Dinesh kumar
Energy Efficiency U Er. N. Shanmugapriyar
{1 LEED - Leadership in u Dr. N.
Energy and Balasubramaniam

Environmental Design U Dr. P. Thirumoorthi

1 ClI-GreenCd U Dr. G. Murugananth
GreenCo Rating
System Felicitator
Environment 1 IGBC -Indian Green U Mrs. S. Rajalakshmi
Audit Building Council U Dr. A. Geetha Karthi
1 ASSOCHAM- u Dr. R. Mary Josephine
Associated Chambers U Dr. B. Mythili
of Commerce and Gnanamangai
Industry of India U Er. Ashutosh Kumar
 FSRSi Fire Safety & Srivastava
Rescue Services U Er. N. Shanmugapriyar
Hygiene 1 FSMSi Food Safety U Mrs. Gaanaappriya
Audit Management System Mohan
& u Er. Ashutosh Kumar
{1 Occupational Safety & Srivastava
Health (1SO U Dr. R, Sudhakaran
22000:2018) U Dr. N. Saranya

1 SBICM - Swatch
Bharath under India




Clean Mission
Waste 1 Water & Soil Audit, U Mrs. Gaanaappriya
Management Plastic Waste Mohan
Audits Management Audit, U Er. Ashutosh Kumar
Biomedical Waste Srivastava
Audit, Solid Waste U Dr. R, Sudhakaran
Management Audit, £ U Er. N. Shanmugapriyar
WasteManagement
Audit as per the
Checklist of NSF
ISO QMS (9001:2015) U Er. Ashutosh Kumar
Certification | EMS (14001:2015), Srivastava
OHS (45001: 2018), U Mrs. S. Rajalakshmi
ISMS (27001:2018), U Dr. A. Geetha Karthi
FSMS(22000:2018), U Mrs. Gaanaappriya
QMSMD (13485: 2016), Mohan
EnMS (50001: 2018) U Dr. R. Mary Josephine

Table 1. T. K. Madhava Memorial Collegefacility details

S.No. | Details of Area Total area
1. Total Campus area 25acres
2. Total Built up area 16235
3. Covered Car parking area 5600sq.ft
4. Air-conditioned area 16214Sq. ft
5. NontAirconditioned area 12538Sq. ft
6. Gross Floor area S acres
7. Public area 16356Sq. ft
8. Service area 12481Sq. ft
9. Forest vegetation 18.%%
10. | Planted vegetation 70.5%

9. Audit Details

Date / Day of Audit
Venue of Audit

Audited by
Audit type
Name of Auditing Chairman

Name of IGBC AP Auditor

Name of Lead Green Auditor

30.08.2022

T. K. Madhava Memorial College,
Alappuzha690 513 Keralg India.

Nature Science Foundation,
Coimbatore, Tamil Nadu, India.

Green Campus Audit

Mrs. S. Rajalakshmi Jayaseelan,
Chairman of NSF & ISO QMS, EMS
OHSMS, EnMS Auditor.

Dr. B. Mythili Gnanamangai,

Vice Chairman of NSF & Indian Gree
Building Council Accredited Professional
Dr. R. Mary Josephine,

Plant Taxonomist & Principal, Soseph
College for Women, Tiruppur, TN.
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Name of Subject Expertl : Dr. D. Vinoth Kumar
Joint Director of NSF & ISO EnM:
Auditor.

Name of Subject Expertll : Mr. B.S.C. Naveen Kumar,

Senior Faculty, Mahatma Gandhi Natiot
Council of Rural Education, Ministry c
Higher Education, Hyderabad.

Name of Subject Expertlll . Er. D. Dinesh Kumatr,
Certified Lead Auditor, IGBC
ASSOCHEM, GRIHA & LEED

Name of the Energy Auditor . Dr. N. Balasubramanian,
Certified Bureau of Energy Efficienc
Auditor of NSF.

Name of Eco & Green Officer . Ms. R.S. Thulaja,
Environment, Energy &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 vegetatsoa kind of a professional

tool for assessing the green camp@Gseen 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 theresmally campus to the
stakeholdersFirst step of the audit is ensuring that the organisation has alaceihéra

in building the green campus, in order to validate the same (Ad2ig).

Green campus is not intended for the-se$tainability of the building alone, it
also involves in propagation of the green campus initiatives so as to be adopted by
individuals and organization at a minimum cost. Green campus audit has been
conducted as per the checklist of Nature Science Foundation, Coimbatore, Tamil Nadu,
India (www.nsfonline.org.in) through the authenticated Professionals for people
gualified D investigate and evaluate the campus for validating the best environmental
practices(Staniskis and Katiliute, 2016SCSR, 2018 Professional team of ISO
Environment Management Audit (14001:2015), Indian Green Building Council
Accredited Professionals,xperts of Green campus Lead Auditors and Botanists /
Zoologists / Biotechnologists were selected to condudbtkencampus audit process.

During the audit, the nature of plants and animals / birds spbciesg within
the campus were recorded. Establishment of lawns, trees, herbs, shrubs and climbers
and establishment of terrace / kitchen / herbal / zodiac / ornamental / medicinal garden
/ 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
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water irrigation system, trip and sprinkler irrigation methods and use of recycled water
for irrigation purpose or any other purpose in the campus area were noted.

Attempts made for water scarcity during summer season towards the
maintenance of plants and frequency of watering for plantations in the campus were
noted. Biodiversity conservatioaducation, projects, awareness programmes, etc.,
through Indian Biodiversity Act and Ministry of Environment, Forests and Climate
Change, Government of India and the conduct of outreach programmes for
dissemination ofsreencampus motto were recorded (Vat&raman, 2009). Conduct
of outreach programmes for dissemination of Green campus motto to the students and
staff members including public domain and signing of MoU with Government and Non
Governmental Organizations to ensure green campus activitiestfioe fgeneration
were notedLauderet al, 2015 Brindusa et al, 2007) Technology driven solutions
initiated by theGreencampus organization can also be disseminated and documented
successively for propagating the attitude of@reencampus irwider masses.

Projects, Dissertations and Thesis are the academic effort credentials that always
fosters the innovative ideas on thinking and implementation of new innovative
approaches towards the green campus. These should be disseminated through
presemations and publications in social media, books, magazines and journals so as to
spread the innovative ideas and methods to the broad public. These efforts taken by the
students and staff were deliberated while conductingaiteencampus auditGreen
audi processes are taking place as per the following-@ibart starting from the receipt
of application forms from the auditee (organization) and ending upon the submission of
final report to the concerned organizatiueal Filho et al, 2015. During the adit
process, the best environmental / greenery practices followed and new initiatives
undertaken in the organisation to reduce the environmental pollution and steps taken
for nature conservation that brings added value to the organisation in mainth&ing t
eccfriendly campuswere assesseth addition, supporting activitieof the scholars
and staffwi t h r e gision é&ind Missiorsi of the greenery activities of the
Organization is alsevaluated
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Green Auditing
Org&rﬁatlon
D

Institution / Organization /
Company / Industry/ Project Site__|

T e Receipt of Application

—~ .
Date of Audit
confirmation

- N
Check list preparation —~
and verification-of the Audit onsite visit

Auditigg orgapization and,
—
Physical Examinatio
of auditsite

. . ———
Discussion with Managemet

Representatives
—

Submisslon of
Final Audit

Clarification / Reaudit
if required
V

Flow-chart of Green Campus Audit Procedures

10.1. Onsite Green CampusAudit activities

1. Opening meeting is the first step between the audit team and aatiitegethe
Management Representatives where purposef the audit procedurs to be
adoptedfor the conducbf the audit verification of thedocument and the time
schedules were discussaubrief.

2. Followed by opening meeting, atesinspectiorwill be conducted which is the
second sten the auditwherethe Audit teammembers visitedlifferent sites in
the T. K. Madhava Memorial Collegeampusand requiredphotographs were
taken then and there for preparing the audit report.

3. During the onsite phase of visit, itvevid how the various facilities made Ibiye
T. K. Madhava Memorial Collegdanagementto the stakeholders without
disturbing the landscape, natural topography and vegetation to ensure the green
campus.

4. Itis observed howhe environment is protected in the gare and by whaheans
an ecefriendly atmosphere is being given to the stakehold&h& assesment
reveals thestrengths and weaknesses of he di t e e 6 s ddrarolsasagce me n t
risks associated with their failure eneatingGreen campus facilities.

5. Collecting auditproofsie, datacollectionand information from the auditee as per
the audit protocol were carried out.
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6. An exit meeting was conducted ttescribethe findings of the audit with
Management Representatives and staff membang atiah theaudit 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 plane discussed in brief. The purpadge

this meeting is to provide éhanceto emphasizéhe scope and objectives of the audit
and discussions held on tfeasibilitiesassociated with the audMarroneet al., 2018.
Preaudit stage activitieare an essentiaprerequisite for the green audit to meet the
auditee and to gather information about the campusrandired documents were
collected directly from the Organization before thgrt of the audit processes
(Fachrudiret al, 2019. Audit teamwas selectely the Nature Science Foundatias

per the checklistomprised of Lead Auditor of ISQEMS 14001:2015),Botanist
Agriculture and Horticulture Scientstrom Conventional and Technical Universities
across IndigAccreditedProfessionafrom Indian Green Building Counc¢iHyderabad

and Associated Chambers of Commerce and Industry of, INdia Delhi

Opening meeting with thePrincipal and Management Resposibilitieof the
T. K. Madhava Memorial Collegeand Audit Team of the Nature Science
Foundation
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10.3.Target Areas of Green Auditing

Green campus audit is nothing but a professional tool to assess the greenery
activities in the educational institutions and give a value addition to the campus and
considered as a resource management processaBgaus concept maingpncentrate
ontheef i ci ent use o Minimineevasteygeneratich ompallttierr and
alsoimprove theeconomic efficiency. Green campus audit process may be undertaken
at frequent intervals and their results clemonstratemprovement or change over
time. Ecoacamps focuses on the reduction of carbon emissions, water consumption,
wastes to landfill and enhance energy use conservatiamegrate environmental
considerations into all contracts and services considered to have significant
environmental impact&hoyand Karudan2016.

There are severatgetlisted in the Green audit process in which a few are taken
into consideration as per the Indian scenario is concerned. Thewadee use
efficiency, energyuse efficiency solid, e-waste biomedical, food, sewage waste
managemenand reuse methodplantirg of oxygenreleasingand carbon dioxide
assimilatingplants, landscape management, topology, vegetation, soil erosion control,
carbon footprintlue to use of vehicles, electricity and fossil fyeksonFernandez and
DominguezVilches, 201%. drinking watemuality supply, Biogas plantain harvesting
systemwater reservoirs, percolation pond, establishment of various herbal, t@ncce
ornamental, gardengampus and flordauna, water irrigation,implementation of
Government schemegondiction of awareness programmesanagementpublic
transport, lowemitting vehicles and control of car smokes and exh@ustg ani zat i o
budgetfor greenery activitiescampusfacilities for disabledpersons needspecial
attentionand or maternity careecurity, safety and health infrastructure facilities for
stakehol de(@Nanssetale2Dlldb ei ng

10.4.Flora and Faunadiversity of sudy area

Y
| sl ER

T. K. Madhava Memorial College was surrounded with well developed lawns at
different sites, plantednd maintained with variety of flowering and rfbowering
plants. Constructing and maintaining mini aquariums with diverse variety of fish
species in the campus is encouraged in the near future. The Campus is maintained in
eccfriendly manner with approfate number of trees, plantation was put forth by
kitchen master chefs of the respective institution in the available vacant places near the
hostel and in any unoccupied spaces. Proper utilization of the yield from those mini
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farms for cooking in the hodtmess and canteen was carried out. Altogether, from this
statement the campus provide the stakeholders with neat, clean and green environment.
Study/documentation of biodiversity provides a useful measurement of the quality of
environment. The ecologicatudies are the most important aspects of environment
concerned, in view of the consideration of environmental quality and natural flora and
fauna conservation.

With respect to the flora and fauna diversity studies, topography data of T. K.
Madhava Memorial College campus within the area are collected. Topographic analysis
are concerned with the collection of latitude and longitude measurements. Geology and
condition of soil are monitored with the help of laboratory analysis for the campus under
study. Total area of the campus are measured individually surveyed for the geological
studies. Soil edaphic and environmental parameters are analyzed by laboratory
procedues and tabulated as follows
10.4.1.Topography

The T. K. Madhava Memorial College topographic studies were reported for the
following campuses as follows,

Topography Campus data
Longitude 76.46482° E
Latitude 9.26458° N

10.4.2.Geology and ®il condition

With an ambient climatic condition, T. K. Madhava Memorial College located
at Nangiarkulangara, Post, Haripalappuzha District, Kerala. The type of soil that
can be seen around the outskirts of Alappuzha is sandy, peaty, alluvial soil and laterite
type. Alappuzha is the only district in Kerala having no area under forest cover with a
diverse topography. It isurrounded by a sandy strip of land intercepted by lagoons,
rivers and canals. There are neither mountains nor hills in the district except some
scattered hillocks lying between Bharanikkavu and Chengannur blocks in the eastern
portion of the district. 80%f the district lies in coastal region and the rest in midland
region, with a contiguous long coastline of 82 Km. Water bodies constitute 13% of the
district and Kuttanad area lies below sea level

10.4.3.Climatic conditions

T. K. MadhavaMemorial College campus season varies from temperate to
humid condition. The average monthly temperature of the region is recorded as 25°C.
During winter seasons we can enjoy a pleasant climate with a temperaturd2a520
the dry season is partly cloudyd it is hot and oppressive around the year. The month
of April has an average maximum temperature of 34°C and is the warmest month in the
year. January is observed as the coldest month with an average maximum temperature
of 29°C. Rainfalls throughout ¢hyear completely within the location of the institution
and also in the district of Alappuzha.

The clouds are seen clear around November and lasts for 4.8 months and ends
around April. In February, the clouds are clearer and more referred as the clearest month
of the year. Precipitation of the district where the institution is located changes
throudhout the year. The peak probability of 68% precipitation is observed on June
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month of every year. Among the year June is the wettest month with 616mm of rainfall
whereas January is the driest month with 18mm of rainfall.

Unlike temperature conditions wdi typically varies significantly between night
and day, dew point tends to change more slowly, so while the temperature may drop at
night, a muggy day is typically followed by a muggy night. Lower dew points feel to
be drier whereas higher dew points feebe more humid.

The length of the day does not vary substantially over the course of the year,
staying within 40 minutes of 12 hours throughout. The perceived humidity level is
measured by the percentage of time in which the humidity comfort levelggy,
oppressive, or miserable, does not vary significantly over the course of the year, staying
within 3% of 97% throughout. The average hourly wind speed in Alleppey experiences
significant seasonal variation over the course of the year. The windiesfihe year
lasts for 5.4 months, from April to October, with average wind speeds of more than 8.5
miles per hour. The windiest month of the year in Alleppey is June, with an average
hourly wind speed of 12.1 miles per hour. The calmer time of yeafta€ts’ months,
from October to April. Similarly, the calmest month of the year in Alleppey is January,
with an average hourly wind speed of 4.9 miles per hour.

The average water temperature experiences some seasonal variation over the
course of the yeaThe time of year with warmer water lasts for 2.5 months, from March
to May, with an average temperature above 85°F. The month of the year in Alleppey
with the warmest water is April, with an average temperature of 86°F. The time of year
with cooler wate lasts for 2.2 months, from July to September, with an average
temperature below 81°F. The month of the year in Alleppey with the coolest water is
August, with an average temperature of 80°F.

Table 2. Soil edaphic and environmentaparametersof the T. K. Madhava
Memorial College Campus

S.No| Details of Parameters | Data collected
Soil edaphic parameters

1. | Soil pH 4910 8.7

2. | Soil types Red soll

3. | Total organic carbon 5.63

4. | Electrical conductivity 0.17t0 1.0

5. | Water holdingcapacity 41.2%

6. | Total Nitrogen 3793ppm

7. | Available Phosphorous 15.16ppm

8. | Exchangeable Potassium 24.31ppm
Environmental parameters

1. | Minimum Temperature 24.52C

2. | Maximum Tempearture 34.16C

3. | Minimum Relative humidity | 46.7%%

4. | Maximum Relative humidity | 75.4%%

5. | Annual Average Rainfall 11.43 Cm

6. | Annual Average Sunshine 11.9Hrs/day

7. | Wind speed 24.3Km/Hr
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11. Identification of Plant Species
11.1. Identification of Flowering Plant Species

Various vascular plant species were collected acrabe T. K. Madhava
Memorial Collegecampus and subjected botanical identification fotanical name,
family, habitat,and economic importancggnd anthropogenic disturbances to the
natural vegetation in campuants wee freshly collected and their digital photographs
were also taken. The collected plant specimens have been identified using taxonomic
literatures (Gamble and Fischer,729Matthew, 1983; Nair and Henry, 1983; Heepty
al., 1989; Chandrabose and Nair, 828-urther, their identification was confirmed by
matching with authentic specimens in the Madras Herbarium (MH), Botanical Survey
of India(BSI), Southern Circle, Coimiare, Tamil Nadulndia.

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

Lichen specimens wemllected fromthe T. K. Madhava MemoriaCollege
campus and thenlentified based on the lichen identification key of Awasthi (2007).
Representative lichespecimensvere identified based on thalhorpholagy such as
rhizine, cilia and pseudocephellae aagdroductive structure$r@iting bodies)such as
apothecia, peritheciaprediasoralia,conidiaand sidiaembedding on the thalli surface
using a stereo microscop€4M4, Labomed, India)ln thepresent study, Aatony of
thethalluswere carried out in order to documemitro morphologicafeaturessuch as
medulla thickness, upper and lower surface of thallus, lobes, size and shape of spores.
Thin section of apothecia and perithecia was made gergb the nature ascus spores
and the arrangement of the algal and fungal layers in the thallus; respe&patliests
featured the use of chemical reagents to detect lichen substances by appearances of the
characterized colour changes on lichen thallas noted. The lichen chemistry was
analyzed according to Culberson and Kristinst®/70Q) methods The colour spot test
was done on medulla of lichen thallus using test reagents of potassium hydroxide (K),
calcium hypochlorite (C) and paraphenylene dir@n{PD).Lichen was identified
based ortolour spot test using the proceddedinedby Orangeet al. (2001)

To authenticate the identified lichen samples, the representative samples were
compared with the voucher specimens at ltiehen HerbariumCentre of National
Botanical Research Institute (NBRI), Lucknow, Uttar Pradesh, India and Department
of Botany, Bharthiar University, Coimbatore, 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 pfiing and TLC tests, attempts were made to compare the
representative samples with voucher specimens.

11.2.3. Identification 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 areasAlgae are nonrflowering and lower group of plants which are green in
colour because of presenckchlorophyll pigments in the body called thallédgae
adopt diversdife cycles, andby size,they rangefrom microscopicMicromonasto
giantkelpsthat reach 60 metres (200 feet) in length. Their photosynthetic pigments
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highly variedwhen compared to that of high@ants their cells have features not found
among plants andnimals In addition to their ecological roles asygenproduces,

they serve afbod hase for almost all aquatic lifajgae are economically important as

a source otrude oiland as sources of food and a number of pharmaceutical and
industrial products for human#\lgae are defined a=ukaryotic(nucleusbearing)
organisms thaphotosynthesizelhey lack specialized multicellular reproductive
structures of plantgut theyalways contain fertilgametegeneratingcells surrounded

by sterile cells. Algae also lack troeots stems andleavesfeatures theyshare with

the avascular lower plants (e.mossesliverworts andhornworty. Algae
identification key consists of couplets of characteristics using algal description of the
specimen based on morphological characterization from 58 Genera to spedies leve
identification as per the comprehensive key.

12. Identification of Mammals, Birds, Reptiles, Amphibians and Termites

Birds were observed by visual sightings and by calls also the avifaunal data were
observedhrough the Nikon 8 x 40 binoculars and fwgraphs were taken by Canon
600 D camera (56250 mm). The recorded data was noted in the field work note. Later,
the birds were identified with the help of field guidBirds of Indian subcontinent" by
Richard Grimmett, anthe IUCN category of the ks wee also noted with the same.
The point count and transect line methods were used to record the number of bird
species in the study area in which regular visits and personal visits were carried out
(Ferencet al, 2014). The surveys were conducted to understand the distributiod of bir
species in relation to habitats and nesbagaviourof birds in the study area. Based on
survey richness and abundance of bird species were calculated using Siaaxen
diversity index. Based on available data and species were selected for rsed¢siten
study. Selected species of birds was analyses for its nest site characteristics between the
habitats and also plant species preference was enumerated and assessed. The number o
breeding bird species and nests found in different habitats asdlegeables such as
biotic and biotic factors as thedepenéntvariable Jayson and Mathew, 2000

Reptiles and Amphibians are identified based on colourtion, markings on the
skin, background colour generally brown, Males often have a flecked pattdvack.
Occasionally they are in green, leading to mistaken identification as sand lizard, Males
have thicker base to tail and brighter, speckled underside. Newborn young are dark in
colour, almost black. A rare species, almost entirely confined to hedtlsites in
Dorset, Hampshire and Surrey, and sand dunes on the Mersey and Welsh Coast. The
most common reptile found in a variety of habitats, including gardens. Spends most of
its time underground or in vegetation litter. Most likely to be found undénrebjects
lying on the ground, or in compost heaps. Snakes are identified based on cream, yellow
or white collar behind the head, bordered to the rear by black marks. Body colour ranges
from bright green to dark olive, but mostly the latter. Darker spees can appear
black from a distance. Truly black grass snakes are rare. Males are predominately
brown, females are grey. Dark butterfly shape on top of head may be noted. Pairs of
spots, sometimes fused as bars, running along back with black line rthmongh eye
are recorded. Males typically grey with a black zigzag stripe, females generally brown
with a dark brown zigzag stripe (Beebee and Griffiths, 2000).
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13. 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 maintenbogegraphy
landsc@e management design and soil erosion control are playing important role in
environment sustainable development in the camfisiccount of a large number of
Oxygenreleasingand Carbordioxide assimilatingplants planted in the Campase
taken into conigleration to give pure atmosphere to the stakeholders. Establishment of
different types ofgardens in thecampus rainwaterharvestingsystem operation of
water irrigation,drip andsprinkler irrigation methodsnay be adopted to improve the
green campusSimilarly, kiodiversity conservationstrategies are very essential to
conserve a variety of plant and animal species in the campus ecoystiamiilizers,
organic and green manures, cow dung manures and farmyard manures may be used for
the cultivation 6 plants 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 clubputh Red Cros\\CC/Student Forcand NSS bodiesay
be involved in green campus initiativgdanning and effortamong stakeholders
Outreach programmaesay be conducteidr dissemination of Green Campus motto and
Green pledge initiativeto rural, tribal and urban peoplAacademic credentialbke
taking up major and minormgjects, Dissertations and Thegisrk by the students and
staff members may be taken into account towards green campus initiptaresng
ard efforts.Best practices followed aggreencampus initiatives in the Organizatiand
recommendations fagreeningare illustrated in the audit report as well.

13.1.Table 3.Qualitative Measurementsof Green Auditing

S.No | Requirements andchecklists of the audit Conformity
Yes | No | NA
1. Have internal Green campus audit procedures | V
developed and implemented in the Organization?
2. Have programmes for the achievement of Gn V

campus objectives and targets been establisheg
implemented as on today?

3. Whether Green campus audit and Environment § V
are simultaneously carried out or separately carried
4. Whether Indian Biodiversity Act as per the Ministry| V
Environment, Forests and Climate Change, New D
Wildlife protection act and World & Indian Greé
Building Council concepts followed?
5. Have responsibilities been assigned for programm( V
ead appropriate function and level? (Environmer
Engineer & Agriculture Staff working for environme
monitoring)

6. Are the following environmental aspects considere
sufficient detail?




a. Drinking water / RO water / Borewell water / Of
well water / Pond water / Municipal or Corporati
water use and to check quality of water throl
Physicachemical properties analysis

b. Wastewater treatment facility

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

d. Solid waste management facility

e. Availability of Biogas plant

f. Rain harvesting system, water reservoirs, etc.

f. Aquarium andaguatic (hydrophytes) plants

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

h. Natural Topography or Forest, Planted vegetatio

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

J. Water consumption towards plant -cultivatiq
canteen, hostel, machinery cleaning, transport, t
use

<l <K < KKK KKK

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

<

|. Per capita wateconsumption per day calculat
(45L/P/C/D)

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, animals &
wildlife, genetic resources (Endangered and endg
species) at each appropriate function and level?

10.

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

11.

Establishment of herbal garden, zodiac gare
medicinal garden, kitchen garden, terrace garden
ornamental plants garden in the campus

12.

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

13.

Functioning of Nature club, Eco club, Cell, Foru
Association, NCC/Student Force, NSS bodies

SocialService League for students and staff mem
on biodiversity conservation, green camj
development, etc.

14.

Conduction of awareness programmes and cul
activities on global warming, environmental chan

and ecosystem maintenance togtakeholders
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15.

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

16.

Implementation of composting pit&grmicompost unit
recycling of kitchen wastes collected from Hosts
Canteens, Cafeteria, Food court and other places

17.

Maintenance of plantations in the campus and S
taken for water scarcity during summer seasof
maintain plants

18.

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

19.

Public transport, lowemitting vehicles and control ¢
car smokes and exhaust towards environn
monitoring

20.

Observation on the site preservation, soil eros
control and landscape management

21.

Projects and Dissertation works an8cholarly
publications on environmental science and manage
carried out by students and staff members

22.

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

23.

Use of metering fowater utility, 10T based watering
automation, water device, remote water lines, etc.

NA

24.

Percentage of Organi zat
sustainability efforts

25.

Campus facilities for disabled, special needs an
maternity care includingsecurity, safety and heal
Il nfrastructure faciliti

13.2.Table 4. Quantitative Measurementsof Green Auditing
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S.No. | Details of Plant and animal species Numbers/ Percentage
1. | Total number of Flowering planspecieq 62 species belonging to 29
inside the Campus Genera undet8 families
2. | Total number of NotFlowering plant 8 species belonging t
species inside the Campus Lichens, Pteridophytes
Bryophytes and Mycoflora
3. | Total number of livingMammalsinside the| 6 such a<ats, Miceand Dog
Campus
4. | Total number of visitingMammalsinside | 4 Species belongindrabbit,
the Campus Squirreland Monkey
5. | Total number of living Birds inside th 14 species  belonging
Campus Common Myna, Hous;
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Sparrow, King crow, House
Crow, Jungle Babbler, Hong

bird
6. | Total number of visiting Birds inside th 7 species  belonging
Campus Mangrove heron, Commag

Wood shrike, Peacock.
Total number oAquarium -

8. | Total number of Auatic (hydrophytes 02

plant species
9. | Total number ofcrasshoppeand Termites| Grasshoppel3 species
Termites:2 species
10. | Total number of Ambibians and Reptiles| Amphibians:4 species
Reptiles:4 species

11. | Total number oButterflies and Mosquitos Butterflies:13 species
Mosquitos: @ species

~

12. | Percentage of Forest Vegetation 23%

13. | Percentage of Planted Vegetation 68%

14. | Percentage of Water consumption to t( 2545 litres
human population

15. | Percentage o¥Water consumption to tots 2982
flora and fauna

16. | Per capita water consumption per day 4.6lit/day

13.3 Flora and Faunadiversity in the T. K. Madhava Memorial College Campus
13.3.1.Flora diversity in the T. K. Madhava Memorial College Campus

13.3.1.1. Flowering plants diversity in the T. K. Madhava Memorial College
Campus

Ensuring the rich biodiversity in the green campus is an important parameter
which reflects the regime ecosystem. Plants are indma for assessing the varying
levels of environmental quality. In general, plants improve the outdoor air quality with
increased oxygen levels and reduced temperature and adidbate. The green and
varying colour of the flowering plants improve the ambience of Ginganization
environment. The record on maintenance of the plant biomass and its management are
important with respect to green campus initiatives. The existencgcbfants 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 indicated thitae T. K. Madhava MemoriaCollegecampus
has more thaid2-51% of wild, 67-75% native plant species and the otB&30% plant
species are ornamental in natooeing under the planted vegetatibliative plant traits
promote the indigenous fauna at the site area. Hence, the accountdéy of the
wild traits are leveraged for the native animals and biftie. most probable natural
vegetation ofT. K. Madhava MemoriaCollegecampus is thsemi evergreen forest
type. The remnants of this past vegetation are found in the campus.

The most fants recorded arAzadirachta indicaA. Juss.,Tamarindus indica,
Pongamia pinnataCassia fistulaPhyllanthus emblicandMangifera indicawhich are
dominant trees species characteristic to the vegetaitbm the campus. Some of the
shrub species likBerium oleandeL.., Nerium indicuniMill , Punica granatunare also
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rather common in the campus.

Ground flora is comparatively sparse, Ritly rich in undistributed areas. Some
of the common weeds likes found to be predominanBpecies such a€ynodon
dactylon Catharanthus roseuduphorbhia hirtaL., are some common herbs in the
campus.

Certaincommon climbers found among the shrubsAsmsomeles malabarica,
Abutilon indicumL_., Adhatoda vasicgCardiospermum halicacabur@occinia grandis
L., Citrullus landaug Thumb.),Toddalia asiaticd.., andTinospora cordifoligwild.),.

This campus is rich in graspeciedike Apluda muticaAndropogon pumilis
Cenchrus ciliaris Commelina benghalensik.Asparagus racemosusVild., and
Rottboellia cochinchinensit.our.)..

Most of the species found are common in the campus, some Gpdues
Bothriochloa compressdHook.F.), Chloris bourneiRang & Tadul.,Hybanthus
Cucumis dipsaceushrenb,andCaralluma bicolorRamach.is therare species. Some
endemic grass species liRanicum psilopodiunTrin., Perotis indica(L.) Kuntzeand
Andropogon pumiluRoxb.,are also occurring in the campus. Numbealwdvespecies
decreaseth numberanda fewface the danger of going extinct dueattthropogenic
activities ¢egular clearing and constructiactivitieg. Hencein terms ofconserving
the availablefloral biodiversity, it ispertinentto set up a botanical gardenthin the
campus and cultivatdhem whileprotect the ones that grow naturally on the grounds
upon the vegetation maintenance

Invasive species
The campus has invasive species sudtaatana camard.., Borassus flabellifer
L., and Parthenium hysterophorus This is clearly indicated disturbances to the
natural setting in the vegetated areas.

The alien / exotic speciegz., Delonix regia, Plumerig AnthuriumandTecoma
stans(L.) Kunth are occur in the campus.

Some of the species are utilized as fruit yielding Mangifera indical. (Maa),
Psidium guajavd.., (Koyya), Moringa olifera. (Murungai), Phyllanthus emblicd..
(Nelli), and Species suclas Bougainvillea glabralxora coccineaare exploitedfor
their attractive flowers.
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Monocot
20.20%

Systematic groups of the plantsn the
T. K. Madhava Memorial Collegecampus

Trees Herbs
Shrubs Climbers

18.90%

Analysis of habitwise distribution of plant species in the campus area

The biodiversity ofl. K. Madhava Memorial Collegéampus comprisessaim
of 62 speciedelongingto 29 generaunderl8familiesbesideghe lichensmycoflorag
pteridophytesand bryophytes.Among the documentedhigher plants Dicots are
dominating with13 families followed by monocots(5 families). Over allanalysis
revealed thatreeswere dominatingflora (46.90%) followed by herbs shrubsand
climbers which accounts25.20%, 18.90% and 9%, respectively Among the
documentedlicots, Polypetalae formedaajor proposionvith 10families,12 genera
and 18 species;Gamopetalae withd families, 7 genera and9 specieswhile
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Monochlamydeae witB families,4 genera an@ speciesin monocots families are
spreading wer 9 genera belonging 22 speciesPoaceaés first dominant family and
followed, FabaceaeBignonaceaeand Rubiaceaavith 8, 5, 3, 2 respectively At the
time of green campus auditBKkMM College, a total of3 invasive floral species were

recorded. This clearlgpecifiedthedisturbances to the natural setting in the vegetated

sector.

Table 5. List of Flowering plants in the TK Madhava Memorial College Campus

Sl Common Name Botanical Name Family Habit
No
1. Candelabra Wattle Acacia lenticularisBuch. Mimosaceae Tree
2. Chick Weed / Billygoat | Ageratum conyzoidds Asteraceae Herb
3. Khaki Weed Alternanthera pungenis Amaranthaceae | Herb
4. Round Leaf Alyce Clove| Alysicarpus hamosusdgew. | Fabaceae Herb
5. Green Amaranth / Amaranthus viridid.. Amaranthaceae | Herb
Slender Amaranth
6. Bushy Bluestem Andropogon pumiluRoxb. | Poaceae Herb
7. Thich Leaf Lavender Anisochilus carnosus.F Lamiaceae Herb
8. Sixweeks Threeawn Aristida adscensionik. Poaceae Herb
9. Broom Grass Aristida hystrixL.f. Poaceae Herb
10. | Broom Grass Aristida setaced&etz. Poaceae Herb
11. | Jack Fruit Artocarps heterophylluk. Moraceae Tree
12. | Neem Tree Azadirachta indicaA. Meliaceae Tree
13. | Palmyra Palm Borassus flabellifet.. Arecaceae Tree
14. | Candelabra Wattle Bothriochloa compressH Poaceae Herb
15. | Creeping Bluegrass / Bothriochloa insculpta Poaceae Herb
Pinhole Grass Hochst.
16. | Hurricane Grass Bothriochloa pertusa.. Poaceae Herb
17. | Great Bougainvillea Bougainvillea spectabilik Nyctaginaceae | Shrub
18. | Armgrass Millet / Green | Brachiaria distachyd.. Poaceae Herb
19. | Running Grass Brachiaria emiverticillata Poaceae Herb
20. | Sweet Signal Grass Brachiaria eruciformigdSm.) | Poaceae Herb
Griseb.
21. | BrowntopMillet Brachiaria ramosgL.) B. Poaceae Herb
22. | Candelabra Wattle Brachiaria semiundulata Poaceae Herb
23. | Cori Grass / Tropical Brachiaria subquadripara | Poaceae Herb
Grass Trin.
24. | Peacock Flower Caesalpinia pulcherrima Caesalpinaceae | Shrub
25. | GiantMilkweed Calotropis giganted.. Asclepidaceae Shrub
26. | HoneyThorn Canthium parviflorunt. Rubiaceae Shrub
27. | Dark Purple Plant Caralluma bicolorL. Asclepidaceae | Herb
28. | Yellow Cassia Cassia spectabiliBC. Caesalpinaceae | Tree
29. | Kapok Tree Ceibapentandrall.) G. Bombacaceae Tree
30. | White Buffel Grass Cenchrus pennisetiformis | Poaceae Herb
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31. | Cow Sandbur / Birdwooq Cenchrus setigerugahl. Poaceae Herb
Grass
32. |Bour neds Fi|ChlorisbourneiRang. Poaceae Herb
33. | Purpletop Rhodes Chloris inflataLink Poaceae Herb
34. | Velvet Leaf Cissampelos pareirh. Menispermaceae| Climber
35. | Bitter Apple Citrullus colocynthid.. Cucurbitaceae | Climber
36. | Broom Creeper Cocculus hirsutug. Menispermaceae| Climber
37. | Scarlet Cordia Cordiasebestena. Boraginaceae Tree
38. | Calabash Tree Crescentia cujete. Bignoniaceae Tree
39. | Smooth Rattlepod Crotalaria pallida Dryand. Fabaceae Shrub
40. | Giant Dodder Cuscuta reflexd&oxb. Convolvulaceae | Climber
41. | The Queen Sago Cycas circinalid_. Cycadaceae Tree
42. | Kachi Grass / Turpenting Cymbopogon caesilgees Poaceae Herb
Grass
43. | Flame Tree Delonix regiaBoj. Caesalpinaceae | Tree
44. | Flowered Desmodium | Desmodium laxiflorundC. Fabaceae Shrub
45. | Painted Leaf Poinsettia / Euphorbia cyathophora Euphourbiaceae | Shrub
Mexican Murr.
46. | Sacred Fig Ficus religiosal. Moraceae Tree
47. | White Teak Gmelina arboreaoxb. Verbenaceae Shrub
48. | EastIndian Screw Tree | Helicteres isora.. Sterculiaceae Shrub
49. | Globe Amaranth Indigofera longeracemosa | Fabaceae Shrub
50. | Jacaranda/ Fern Jacaranda mimosifolia Bignoniaceae Tree
51. | Bellyache Bush Jatropha gossypifolid. Euphorbiaceae | Shrub
52. | Candelabra Wattle Macrotyloma ciliatumwil Fabaceae Shrub
53. | IndianMulberry Morinda coreiaBuch. Rubiaceae Tree
54. | Drumstick Tree Moringa pterosperma.. Moringaceae Tree
55. | Cork Bush Mundulea sericedVilld. Fabaceae Tree
56. | West Indian Cherry Muntingia calabural.. Elaeocarpaceae | Tree
57. | Curry Leaf Tree MurrayakoenigiiL. Rutaceae Tree
58. | Indian Sandalwood Santalum albunh. Santalaceae Tree
59. | Vegetable Huming bird | Sesbania grandiflord. Fabaceae Tree
60. | Rosy Trumpet Tree Tabebuia roseéBerol.) Bignoniaceae Tree
61. | Yellow Stans Tecoma stanf..) Kunth. Bignoniaceae Tree
62. | Teak Tectona grandig.. f. Verbenaceae Tree
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13.3.1.2Lichen diversity in the TKMM College campus
Lichens are one of the most fascinatil :

symbiotic organisms found worldwide. T

lichens species are ubiquitous and com :

inhabitants of the bark of the tree, rock surfai

soil etc. Theyare a lower group of plants comir

under norflowering plants thative in a variety [

of substrates under a wide range of environme (%

conditions with or without causing harm to tHag -

hosts. Ecologically, lichen plays important roles in SOI| formatmrestabllshes life

on eart h; fi xes at mo hpebobogyidstribationt and ig the ; P

formation of organic matter of habitat which in turn benefitting mosses in nutrient

availability. A uniquesynergeticassociation between a fungal and an afgedcies

results inichensand occupieth plant kingdom. Irthis 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. The fungadgner in turn provides spa and protection

for the algaeThe 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 charatséics of the lichen are entirely different from the

original characteristics of thalgal and the fungal partndrichens are classified as

micro lichens and macro licheimswhichthe microlichens cover the substrate on which

they grow in the form of arust whereas macro lichens grow in the form of a bush or a

leaf like structureThe major forms of lichens agg Folioselichens exhibit a flat leaf

like thallus, b) Fruticose lichens exhibiterect, pendulous and bushy thallu3

Squamulosdichens exhili thallus with minde, scale like squamules andGhustose

lichens exhibiflat crust shaped thallus.

Growth form diversity in the TKMM College
Campus
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Lichen diversityrecordedn theTK Madhava Memorial Colleggampus showed
a total of8 different lichens speciagpresentingl genera andfamilies. Threespecies
accounted fo.0% of totalavailablelichen diversityandidentified up to species level
while 46 wererecognizedo genus level. The observation on lichen diversity revealed
thattwo types oflichensgrowth formsbelonging tothe genusParmotremaand
Lecanorawere accounted % diversity comingunder crustose licherendthree
types offolioselichens belongingoo thegenusDimeralla, GraphisandPertusaria
were accountedAbout 2% lichens werefound to beone single species in each
genusof fruticose lichens

Lichen Diversity of TKMM College Campus
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Table 6. Lichen diversity of the TK Madhava Memorial College with respect to
family, substratum and growth forms in genus and family wise classification

S.No | Lichen diversity of the TK Madhava | Family Growth
Memorial College campus forms

1. | Buellia pullataTuck Caliciaceae Crustose
2. | Graphis glauconigra/ainio Graphidaceaea | Furticose
3. | Lecanora perplexa Lecanoraceae Foliose
4. | Usnea corallingvot Parmeliaceae Furticose
5. | Glyphis scyphuliferg§Ach.) Staiger Graphidaceaea | Crustose
6. | Graphis glauconigra/ainio Graphidaceaea | Furticose
7. | Lecanora albd.umbsch, in Lecanoraceae Crustose
8. | Usneacoralline Mot Parmeliaceae Furticose

13.33. Algal diversity in the TKMM College campus

Oscillatoria, Chara, Oedogonium, Spirogyra Volvox, Chlamydomonags
Scytonemaand Cladophora spp. belonging to the class ofCyanophyceae,
Chlorophyceae an8acillariophyceaare the predominant species found in the campus
The families Chlorellaceae, Closteriaceae, Desmidiace&adiococcaceae,
Ulotrichaceae, Uronemataceae and Oedogoniaceae were represented by single genus
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and species. Chlorophyceae playsiaportant role in both terrestrial and aquatic
ecosystem as most of the members are found to be ecologically important. The highest
diversity of Chlorophyceae indicated relatively good health of atmosphere. The
presence of these algal species in abundeaicée concluded that ti&KMM College
Campusecosystem has high amount of organic nutrients in soil and Garierally
occurrence ofabundantalgal flora at a placéndicates the availability odbundant
nutriens alongwith conducivefavourableenvironmental conditions.

13.3.1.3Mushroomsdiversity in the TKMM College campus

Mushrooms edible basidiomyceterepresentvhite rot fungi which contaed
higher amount ofproteirs, rich in mineras with medicinal propdres. Atpresent three
mushroomvarieties (hite mushroom, the padetraw mushroom and the oyster
mushroon are being cultivated in Indidfhese arenost populareconomically sound
to grow and is extensively cultivated throughout the woildie to moderate
tempeaturerequirementor luxuriant growth,ts cultivationarerestricted to the cool
malgrowthyield is influenced by the type of compost, spawn, tempergtaereentage
of moisture and also affected by the pests @disdasecausingagents. There has been
extensivediscussedn recent years, as far as the production of fungal protein from
domestic, agricultural and industrial wastes. Since mushrooms have a very short life
span it should reach to consumers within a short time or immediately canned.
Mushroomgrowth is determined by means of carbohydrate content in the substrates
like paddy straw, sugarcane molasses, saw wood dust and other plant waste materials.

T h BKMM Collge campus hagarious mushroom typesvering poisonaous,
edible andnedicinal varieties such aghite mushroomAgaricusbisporug, the paddy
straw mushroom \{olvariella vovvaceg oyster mushroomRleurotus sajoicaju),
button mushroom mphalotus oleariys and other mushroom types such as
Amauroderma conjunctur@anoderna applanatumLaccaria laccataandVolvariella
bombycina

13.3.2. Fauna Diversity in the TKMM College campus
13.3.21. Birds Diversity in the TKMM College campus

The observations on fauna diversitylicated that th& KMM College campus
has a largenumber of living as well as visiting animals, birds, reptiles and insects
including termies. Atotal number ofi4 birds belonging to th2 species were recorded
from different habitats during winter and summer, of them one of which were endemic
to thedeccan platealike purple rumped sunbird. Totaléspecies of birds representing
2 families and2 orders were observed during this studyssgaformes constituted the
predominated group representi@gTotal number of4 bird speciesput of them?2
species were migran2 species were local migrant during winter and summer season
because afinfavourableenvironment and low availability of foaésources. Migratory
bird species likeMangrove heronCommon Wood shrikeBlack-rumped flameback
andPeacock



Table 7. Birds Diversity in the TKMM College campus

S.no| Scientific name Commonname

1. | Accipiter Shikra

2. | Acridotheres tristis Commonmyna

3. Bubulcus ibis Cattle egret

4, Centropusparroti Barn owttylo alba
5. Dendrocitta vagabunda Rufous Tree pie
6. Dicruridaemacrocercus Black drongo

7. Haliasturindus Brahminy kite

8. Leptocoma zeylonica Purplerumped sunbird
9. Merops orientalis Greenbeeeater
10. | Orthotomus Tailorbirds

11. | Plegadis falcinellus Glossy ibis

12. | Prinainornata Plain Priniap

13. | Spilopelia chinensis Spotted dove

14.

Vanellus malabaricus

Y ellow-wattled lapwing
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Table 8. Total number of visiting birds in the TKMM Collegecampus

S.No | CommonName Scientific Name
1. | CommonBabbler Argyacaudate
2. | Mangroveheron Butoridesstriata
3. | Greaterspottedeagle | Clangaclanga
4. | Koel Eudynamyscolopaceus
5. | Smallpratincole Glareolalacteal
6. | Roseringed Psittaculakrameri
7. | Woodshrike TephrodornidPondicerianus

13.3.2.2 Butterflies diversity in the TKMM College campus
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The TKMM College campus hasfive family level diversities such as
Papilionidae Pieridae Nymphalidage Lycaenidaeand Hesperiidagn which Common
butterflies species such &ormon Rose Birdwing, Emigrant Grassyellow, Gull
Wanderer Emigrant SmallOrangeTip, Plain OrangeTip, White OrangeTip, Yellow
OrangeTip, Pioneer Chocolati®ansyBaron Palmfly, Bush Brown, Eggfly, Leopard
Sailer, Evening Brown, Eggfly, Pansy GreyandPansyare commonly found.

Table 9. List of Butterflies recordedin the TKMM College campus

S.No/,Common Name Scientific Name Family

1. |Common hedge Actolepis puspa Lycaenidae
2. CommonHedge Blue |Acytolepis puspa Lycaenidae
3. [Pioneer Belenois aurota Pieridae

4. /Angled pierrot Caleta caleta Lycaenidae
5. [Commom mpierrot Castalius rosimon Lycaenidae
6. [Tamil yeoman Cirrochroa thais Nymphalidae
7. Rustic Cupha erymanthis Nymphalidae
8. [Plain tiger Danaus chrysippus Lycaenidae
9. |African Marbled Skipper|Gomalia elma Hesperiidae
10Bamboo treebrown letheeopa Nymphalidae
11 Common bushbrown |Mycalesis perseus Nymphalidae
12/ICommon sailor Neptis hylas Nymphalidae
13|Lime Butterfly Papilio demoleus Papilionidae




13.3.2.3. Mammalsdiversity in the TKMM College campus

(class Mammalig, characterized by the presence |
mammary glandgfwhere females produce milk fo
feedingnursing their youny a neocortex (a region o
brain), fur or hair and three middlesar bones. The
characteristic featuresfferentiatethem from reptile
and birdsObservation on diversity of mammaisthe
TKMM College campusindicated that aroun® g
Mammal species arecommonly distributed. Thdl
commonly found mammals amlack-napedHare
Threestriped Palm Squirrel] Common or Grey
Mangoose Shortnosed Fruit Bat, House Rat and |
IndianMole-rat
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Butterfly Diversity in the TKMM College campus

Butterfly Diversity in the TKMM College campus
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Lycaenidae Pieridae Nymphalidae Hesperiidae Papilionidae

Mammals a group of vertebrate animali

Table 10. List of Mammalsdiversity in the TKMM College campus

S.No. |[CommonName Scientific Name
1. |Black-napedHare Lepusnigricollis
2. [ThreestripedPalmSquirrel Funambulugpalmarum
3. Buffalow Bubalus bubalis
4. |HouseRat Rattusrattus
5. |IndianMole-rat Bandicotabengalensis
6. Cow Bos taurus

13.3.24. Amphibians diversity in the TKMM College campus

Amphibians(class Amphibia) are ectothermic, tetrapod vertebrates. All living

amphibiansrepresentthe group Lissamphibi@and hey inhabit a wide variety of
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habitats Mostof themliving within terrestrial, fossorial, arboreal or freshwater aquatic
ecosystemsAmphibiansnaturallystart out as larvae living in water, but some species
bypass thidy developed behavioural adaptatio@bservationmadeon diversity of
Amphibiansin the TKMM Collegeindicated that aroundispecies arémphibiansare
commonly distributed.

Generally amphibiansundergo metamorphosis from larva with gills do-
breathingadult with lungsSkin of theAmphibiansserved as secondary respiratory
organ while very fewerrestrial salamanders and frogs lack lungsthagrely entirely
on their skinfor respiration With their complex reproductive needs and permeable
skins, amphibians are often ecological indicatbnsrecem decadesthere has been a
drasticdecline inpopulationsof manyamphibian species around the globe.

Historically, amphibians evolved in the Devonian period from sarcopterygian
fish with lungs and bormiimbed fins,which were helpfulthem to adapto dry land
conditions Thar spread was higheand predominant during Carboniferous and
Permian periodand theywere late displaced by reptiles and other vertebrates. @ver
period amphibians shrank in size atieir diversitydecreasedrastically,leaving only
the modern subclass LissamphiliveodernamphibiarordersncludeAnura (the frogs),
Urodela(the salamanders) and Apoda (the caeciliaNgmber of known amphibian
species is nearl§5% are frogsObservationrmadein the TKMM College Campus on
diversity of Amphibiansrevealedthat around specief Amphibiansare commonly
disseminated

13.3.2.5. Grasshopper diversity inthe TKMM College Campus

Grasshoppersa group of insects belonging to the suborder Caeldedahey
are probably most ancient living group of chewing herbivorous insects. They are
typically grounddwelling insects with poerful hind legs which allow them to escape
from threats by leapindynamically Asa hemimetabolous inse¢tbey do not undergo
completecycle ofmetamorphosidn other wordthey hatch from an egg into a nymph
or "hopper" which undergoes five moults, becone identical to thabf an adult.
Grasshopperhear through the tympanal organ which can be found in the first segment
of the abdomen attached to the thoridx sense of igion is @mpound eyesUnder
certain environmental conditions, some grasshopper spetidsgla population
densities can change colour abehaviourbesidesform swarms. Grasshoppers are
planteatersfew species at times becoras aserious pests of caks, vegetables and
pasture, especially when they swatordestroythe crops ovelhuge contiguousreas.
Surveillanceaudit atTKMM College on diversity ofGrasshopperdemonstratethat3
species areAmphibiansare commonly distributeavhich includesEyprepocnemis
alacris, Cyrtacanthacrisartarica and Aulacobothrus luteipes

13.3.2.6. Termites Diversity in the TKMM College Campus

Termites are most successful groups of insects on earth, colonising most
landmasses. Their colonies range in size from a few hundred individuals to enormous
societies with several million individual&usocial insectscommonly Termites are
taxonomi@lly ranking asinfraorder Isopteraor alternatively as epifamily Termitoidae,
within the order Blattodea (along with cockroachédthough Termitesare habitually
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known as'white ants’ they are not ants arttiey are not closely relatedith them
Earlier, Termites were classifieds a separate order from cockroach&ecent
phylogenetic studiesevealed thathey evolved from cockroaches, as they are deeply
nested within the group and the sister gréayndto wood eating cockroaches of the
genusCryptocercusMore recent estimates suggesttthey have origiatedduring the
Late Jurassi@eriod evidencedvith the first fossil records in the Early Cretaceous.
Termites mostlynourishon cellulosebaseddead plant materigivood, leaf litte}, soil
andanimal dung.Two species of Termite€Odontotermes anamallensis, Trivitermes
fletcher) recordedduring onsite Green Campus audit &KMM College and theyare
belonging to the Genef@dontotermesTrivitermesandNasutitermes

13.4. An account of more Oxygerreleasingand Carbon dioxide assimilating plants
in the TKMM College Campus

There are some plants which are being considered highly efficient in oxygen
releasingand carbordioxide assimilating(Carbon sinkswhich in turn reflected the
guality of the green campus. If more oxygen is made available in the campus naturally,
the stakholders may be free from various cardiovascular and pulmonary problems and
breahing troubles.Sansevieria zeylanickcommonly known as snake plant thre
motherin-law's tongueplant) is unique foroxygen release duringight time andt is
adeto purify the atmospheriair in terms ofremoval of toxic gases. Although options
are availableto enhance the level abxygen by reducingCO. with the aid of
oxygenators and air purifiers, there aextainalternativeso improve theair quality
which is beneficial for both body and minéreen campus audit akKMM College
campugevealed that the capus is well distributed witbre oxygemneleasingandCO;
assimilatingplants such asloney plant, Neem tree, Tamarind traeali, andPongam
trees There areb plant speciesvhich are ablecreate an ecériendly atmospherén
terms ofreducing erosion, moderating the climateproving air quality and supporting
wildlife besidesthey are economically important and valued thiferent medicinal
aspecs.

The ornamental plants such as Java Plum / Jg@yzygium cumii Yellow
Trumpetbush / Yellow Bell§Tecoma stansare made availablén addition, medicinal
plant such asTinospora cordifoliaand Medicinal garden is alsavailable in the
campus



Oxygenreleasingand Carbon dioxide assimilating plants in the
TKMM College Campus
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Table 11. List of Oxygenreleasing and Carbon dioxideassimilating, Ornamental / Medicinalplants in the

TKMM College Campus

S.No

Plant Name
(Malayalam Name)

Plant Name (English)

Scientific Name

Grouping / Nature

Characteristic Features
of the plant

1. | Kuppaimeni Copper leaf Acalypha wilkesiabna | Dicots O releasing Plant
2. | Kattralai Aloe Vera Aloe barbadensis miller| Dicots O2 releasing Plant
3. | Aryavep Neem Azadirachta indica Dicots O releasing Plant
4. |Mu A a Bamboo Bambusa vulgaris Monocots 02 releasing Plant
5. |Kavudd Areca Palm Dypsis lutescens Monocots O2 releasing Plant
6. | Vilapikkunna Weeping Fig Ficus benjamina Dicots 02 releasing Plant
. - _ 02 releasing Plant
7. | Arasu Peepal, Botree Ficusreligiosa Dicots
8. [Cai nakk Ur ¢Chinese ixora Ixora chinensis Monocots 02 releasing Plant
9. | Sinduram Sxarlet jungle flame | Ixora coccinea Monocots O2 releasing Plant
10.| Thulasi Tulsi Ocimum tenuiflorum | Dicots O2 releasing Plant
11/VadtanpuAi |Tamarind Tamarindus indica Dicots O2 releasing Plant
_ 02 releasing Plant
12/ Pa 4 a 4 Money Plant Epipremnum aureum Monocots
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Oxygenreleasing and Carbon dioxide assimilating, Ornamental / Medicinal
plants in the TKMM College Campus

13.5. Lawns, Trees, Herbs, Shrubs, Climbers and Lianas in the TKMM College
Campus

Lawns are gazing features of unutilized land made to covesdiheith 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 are meaningful lineaments to the green campus.
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 advantage to green building. Purpose of trees is t® provid
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 soil to some extent than the herbs and serve the



40

purpose of soil erosion. Climbers can grow with the support of wall structures and the
climbers can enhance the wall value with greeneries.

The TKMM College campus has hugenumber of trees, herbal plantsjshes
climbers, lianas, twiersand lawns. It is further observed that all the plants are growing
profusely and showing healthier free from pests and diseases dtteckommonly
available native as well as wild shrub species in TKdIM College campus are
Kakithapoo Bougainvillea spedabilis), Madhanakamaboo Clcas revolutg
Sembaruthi Klibiscus rosasinensiy, Vetchi (xora cocciney Malli (Jasminum
sambag¢ andArali (Nerium odoru).

Similar to that of shrubs, there aBekinds of herbs available in thEKMM
Collegecampus. The predominant species of herbs available imKMM College
campus &, (Croton)Tradescantia spathaceamd (Bright eyesYinca rosea.

The existence of climbecreepersiwiners and lianas speciasailablewhich
accounted more thasevenspeciesin the TKMM College campus isAmirtaval
(Tinospora cordifolid. The major grasses afeugam Pillu(Cynodon dactyloy Korai
Pollu (Cyperus rotundysand Crowfoot grass(Dactyloctenium aegyptiumWeak
stemmed eeperplantsgrow alongsidethe ground dependsnother plansupport or
climb up a wall by means of extending stems or brand@isibers include herbsor
shrubswhose stems are weakhich needs support to grow, wherelimb up trees
and wallsand grow vigorously without any pest and disease attach which are observed
in the TKMM College campus.

13.6. Establishment of different Gardens inthe TKMM College 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 (Rare Endangered
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, employees and educate
them based orheir uses. In the tree gardens, trees as linings all over the campus can
act as oxygen corridors. Native trees along with treesAldaairachta Pongamiaand
Ficusspecies can be cultivated at the maximum as these plants are used to remove the
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dust partites and carbon lead from the air and purifies the air considerably. Similarly,
the ornamental plants with beautiful flowers can be maintained in the frontage gardens
of campus for attraction and good ambience. This will give an overall aesthetic look
and &so provide fresh air for healthy respiration to the stakeholders.

In TKMM College, they are planted ornamental plants for the display of
appealingcharacteristideatures includingvarying types of leaves and their texture,
flowersand theifragrancefruit, stem and bark. In some placp®ntsunusual features
alsoplanted to be of interest, suchths prominent thorns of cactus asithke cactus.
There arel0 varieties of ornamentals plants we are maintaining surrounding of our
collegecampus.Infrot of principal és room, cafeter
planted ornamentals plants. Nea#$ plants in different places. These plants are
making the college campus pleasantly and decoratitelgry yeartheytry to plant
new varieties with hel of Environmentaldepartment. Once in three months the
unwanted barks of the plants are cut it down, to make the beautificatlmiraampus.

No plant is cut unless it becomes dead. Not only can visitors enjoy seeing the
ornamentals plants and alsemming birds, butterflies shelter in that. This environment
makes campus greenish and pleasant.

13.7. Natural Topography and Vegetation

Natural topography means the original geographical features of the campus,
around70-75% of the organization should hathe natural features like rocks, water
resources, slopes, landscape, pathways, etc. and the altered topography can be
accounted for, it is facilitated. The vegetation in the land alone is considered as they are
part of the natural topography. The vegetain the artificially created structures are
also accounted for when it is reported more i of the claimed green campus audit
site. Vegetation is the cultivation of a bunch of plants irrespective of thetalafor
the covering of the area oragmd topography. Natural topography is better appreciated
with wild vegetation than the artificially created topography like pathways and parking
areas. The observation e TKMM College campus indicated that more th&&%
natural topography and vegetatihave been maintainguoperly. Further, there was
no anthropogenic activity in some of timerior side of the campus.

13.8. Rainwater Harvesting Systemand Percolation Pond
Rainwater harvesting

system is a traditional old practi
not only indrought prone areas a
also in areas having seaso
rainfall. The Indian traditionaly
rainwater harvesting is being
practiced in various parts of th
country to improve the groun
water status. Now the threateni
features of the lower ground lev
of water has created a revamp
newly featured rainwater harvesting systems. Indian tradltlonal ramwater harvesting
systems are constructed based on three modes either direct pumped, indirect pumped or
by gravity alone in the campus. In addition, lakes, bowdsgr channels and any other

water reservoir mébds are considered as the veater harvesting system. The green
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campus should have adopted any of the above said modes of rainwater harvesting or
any new methods that has the benefit of conserving the westurce as well. A small
square shaped pit containing gravels and sands constructed near the Hailding
rainwaterharvestingand connected with pipgsom the roof of the buildingo pit.

During the audit, therlkavingwell developed rain harvestingstems such gsond like

setup which surrounds the trees welteerved withthe TKMM College campus.
Rainwater harvesting structures have been commissionedanctmpus at different
locations

13.9. Landscape design and Sokrosion control

Landscape management is timeaintenanceof land to make sure that
backgroundgan fulfil the needs anobjectivesin an effective and sustainable manner
for current and futuranembers It is an action that forms perceptionof viable
expansionto ensureghe preservation of a panorama, in order to help and harmonize
alterationswhich are supplementedhrough social, monetary and environmental
methods. Landscape design is an important feature for any disasters to control
especially with respect to the soil erosion. In general, soil erosion occurs if the design
of the land is not altered so as to preavee 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 slope features are altered, adequate vegetation can alone be enough to prevent
soil erosion. The observah revealed thahe TKMM College campus has very good
landscape design without disturbing the natural vegetafiontour ploughing is being
done at right angles to the slope wherever possible and ridges and furrows are properly
maintained to break thdofv of water down to the entypland. These activities are
widely adopted to control soil erosion in the campus.

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

Maintaining the green campus and water conservation mechanisold Sleo
applied efficiently in the campus. Well planned water irrigation 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 plardagiorell
planned. The tree growing areas can be connected with drip irrigation and medicinal
plants growing areas and flower gardens can be connected with sprinkler irrighgon.
TKMM College campushas taken sufficient efforts to maintain the plameegish and
frequency of watering to the plants. A register 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 growdéimpters of the
plants in the campus is beings carried out.

13.11. Importance of Biodiversity Conservation

The campus should be a mini biodiversity conservation area, wherein, more
greenery due to native plant species, medicinal plant gardiecept gardens, flowering
plants that attract bees, birds, beetles and other animals like squirrels should be
monitored as ecosystems. Shade giving trees in the paths, flowering trees in the avenues
and fruit trees at the back yards also would attradsblvees, butterflies and sqals.
The TKMM College campus is free of exotic plants that cause threat to the natural
vegetation. It is like a mini btoeserve rich in native species and endemic plants. A
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complete data on the soil type, water holding céapand soil nutrition in the campus

is being thoroughly studied internally or with the Government agriculture departments.
It is useful for cultivation of various native and wild plant species and also helps in
choosing the proper irrigation system.

13.12. Pedestrian Path facility atthe TKMM College 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 ampstacles. The pedestrian path is otherwise called
as zebra 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 issaful 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 path are created in the green
campus along with road siehich meant for walking only using special cement bricks
and stones. The 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 st forcing vehicles to comply with itheTKMM Collegecampus
is having very good facility in creating pedestrian path for stakeholders.

13.13. Use of Biofertilizers, Organic and Green manures

Natural or ecdriendly methods should be used to grplants vigorously in the
campus which could reduce the environmental pollution. Use of biofertilizers, organic
manures (cow dung, vermicompost and plant wastes and litters) and green n@anures
grow healthy plants in the medicinal plant garden, kitchedeyaand terrace garden
should be ensured to keep the campus organic. The plant waste such as fallen leaves,
stems, fruits, nuts, seeds and other plant parts should be used to make green manures.
A concrete or ground level green manure production unit angiicomposting units
will help to convert all the plant and animal based wastes into green/organic manures.
This will be a healthy way of solid litter waste management in the campus. Minimal
use of chemical fertilizers as part of integrated nutrient manege system is
acceptable but nil use of chemical fertilizers is highly appreciable and also helps to keep
the campus more of an organic ecosystem. The soil, air, water and sunlight are the four
major natural resources any campus gets. Proper use andvetioseof 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 sustainabihyu&l be carried out by
framing a committee led by the Head of the Institution concerned. Biofertilizers such
as Nitrogen fixing bacteria, Potassiamd Phosphorusolubilizing bacteria, ®tassium
mobilizing fungi (VAM), farm yard manure, dried cow dungmee, vermicompost
manures and biofungicides and biopesticides are extensively ustheg TKMM
Collegeto cultivate plants. Agrochemicals, chemicaliterérs (urea, murate of potash,
sulphate of ptash, rock phosphate, etc.), pesticides and fungicigesa used. These
practices are very well appreciated because air, water and soil pollution due to use of
agrochemicals is eradicated winiin turn to improve the soil health significantly.
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13.14. Conduct of Outreach programmes for dissemination of Gren Campus
motto and Green pledge initiatives byEco club, Nature club, Associations, Cells,
Forums, NCC/Student Forceand NSS bodies in Green Campus initiatives

Professional implementation of all the E ~ GO Gleer
plans in the campus should be done through the SCW HO
clubs, Nature clubs§cience clubs, Youth Red cro : L0. PIGSLIC
units, Fine Arts clubs, Women celssociations, | ' 2N
Forums, SSL, NCC (National Cadet Corps) a \\%}\*,/z
NSS (National Seice Scheme). All the student i ﬂw :
members of staff and employers should S | —
mandatory members of the club and should do tf * //QCO .
planting and maintenance of greenery in the camg. M8 R()G , i
periodically. Conducting frequent seminary @ ----- :
conferences, workshops, awarenesseB|IetC. ON I——————
topics relevant to the environment is necessary to
educate and create awareness among the students and staff members. In addition,
student s associations, c el | sreceivelsaflals a n
the new plans propodeby the Government such as Swachh BhatdhiyanandJal
Shakti Abhiyan under Clean India Mission and implement the same in the carhpus.
TKMM College has well developed NOStudent Force NSS, Swatch Bharath
AbhiyanunderClean India MissionThese bdies are actively involved in tree planting
programmes and cleaning thgrounding areadf tribal, rural and urban people across
Nangiarkulangaraf AlappuzhaThe TKMM Collegeis conductinga large number of
activitiesto conserve the nature and to teabout the importance of environment to
rural, tribal and urban people

Awareness programmes on the green campus initiaaindsdissemination of
green motto and pledges aecounted in a sustainable manner. Its benefits and self
sustainabilityare beiig projected for wider centric on earth 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. T&hnology driven solutions initiated by the green campus
organization are periodically disseminated and documented successively for
propagating the attitude of the green campus in wider madse$KMM College has
taken sufficient attempts to dissemindte green campus motto and green pledge such

asDbonodét cut treesd, O6Dondét wuse plastic b
and 6Preserve the Natur al Rapdsstafimemizis i a n ¢
thecampus.

13.15. Establishment of Aquarium and Aquatic plants

Growing fishes in the small ponds wijs
keep the environment pleasant. In the clog
environment like corridors and the front office
auditoriums and gallery classes placing the f
aquarium as well as plaaquarium will improve
the scenic value of the place bringing peace to;
people. The fish water waste also can be use!
manure for growing potted indoor plant
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Growing Lotus, Lilly, Hydrillaand other water plants will give a pleasant and calm
environment and growing fishes likBuppiescan keep the water clean and neat. The
fountains and small ponds can be built in the frontages to give an aesthetic look and
also growing water plants in these ponds will help to maintain the aesthetic sense of the
environment in greenisiThe TKMM College campus has a good aquatic site in which
aquatic plants and birds are liviggnerously

13.16. Academiccredentials: Projects, Dissertations and Thesis work

Project, Dissertation and Thesis works a@ademic effort credentials that
always fosters the innovative ideas on thinking and implementation of new innovative
approaches. Applied research work of the faculties, staff and student members should
be implemented within the campus owing to the cradeoitthe research. Those works
indicating the significance of empowering the green campus can be implemented or
adopted in other organizations. If the innovation is capable of developing into
entrepreneurship, then it is highly appreciable. The Reppriogécts and dissertations
which are productive in methodologies should be disseminated through presentation
and publication in social media, books, magazines and journals so as to spread the
innovative ideas and methods to the broad pubheTKMM Coll egefaculty members
and students from various subject domains are doing extensive project work related to
nature conservation, environmental pollutisail andwateranalysis

14.Best practices followed on Green Campus initiatives in the Organization

1. It is observed thahe TKMM College is maintaining more than1% of the green
cover area after building constructias per thguidelines oWorld Green Building
Counciland Indian Green Building Cound provide a healthgnvironmentand
ecofriendly atmospher@o the stakeholderslt is calculated that the natural
vegetation wa23% andplantedvegetation wa§8%.

2. The TKMM College campus is established iBouth Western Ghatof India,
belonging toAlappuzhawhich provide pure atmosphere to the stakeholders under
natural environment, topology, landscape and soil erosion. The campus is
established without disturbing the natural vegetation along with the artificially
created topography like pathways and parldargps

3. The TKMM Collegeh a s ¢ iOmentergaijarded for establishing anassive
reforestation afforestation planting programme in which a large number of trees
and shrubs species were planted together with a mmidistance covering fruits,
nuts and timber yielding plants are plantédvasinitiatedby following the method
of Miyawaki C o n ¢ éhat thélps build dense, native forestsd to restore the
natural potential vegetation, landscape management and control soil erosion

4. In view of floral biodiversity in the TKMM College campus, a sund2 species
belonging t029 Genera undet8 families coveringtrees, herbs, shrubs, climbers,
lianas, twiners and lawns arl species belonging to Lichens, Pteridophytes,
Bryophytes and Mycoflora like Mushrooms were recorded observed that all
the plants are growing profusely and showing healthier free from pests and diseases
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5. In view of faunalbiodiversity inthe TKMM College campus, a total 08 living
Mammalsrepresentingwo Genera undewo families, visiting Mammaspecied,
14 speciesof birds, 3 species of Grasspper, 2 species of Termiteg} species of
Amphibians, 4 species of Reptilesl3 species of Butterfliemnd Three species
Mosquitos were recordeahd documented

6. TheTKMM College has established raiater harvesting modelgercolationpond
to rechargehe borewellsby collecting rainwaters from the building roofs, open
areas anglaygroundsncluding unexplored areas whieahe channelized to flow of
rainwatersto increase the ground water level

7. The campusasa maximum number of moxygenreleasingandcarbondioxide
assimilatingplants suclasArecaPalm,Banyan tregMoney plant, Neem tre@yjun
tree andPongamtrees including some of thehrub anderbal plants

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

9. Gardens inside the college premises are found well maintained
10.Hundredpercentanof plasticsin thecampugThermocole/Plastiplates,

CupsWaterbottles,etc.,)

11.Waste Management in the Canpsi®ne of the Best Practices.
15. Recommendations for Greening

1 Honey Beehi v es may be kept in the <campus
mobilization. Honeybes are natural pollinators help increase the yield potential
of plants(flowers, fruits and vegetables) upto 33%.

1 A complete data on the soil parameters such as pH, eleaandlctivity (EC),
water holding capacity(WHC), total organic carbon, available nitrogen,
exchangeablpotassiumavailablephosphorus in the campus may be studied which
may be useful for the cultivation of various native and Wjifgk plant species.

1 A complete data on the water quality parameters such as pH, TSS, BOD, COD,
dissolved oxygen and dissolved carbon dioxide andaeread micro elements like
iron, nickel, chromium, ferric and ferrous ion concentrations may be studied for
which bore well, open well, corporations, municipal RO, Aquaquad, Millipore.
Distilled water rain water and may be used. It may be analysed whichensseful
for the plant growth as well as to the stakeholders.

ecommended to develop 6Green Ca

T 1t [ r
y6 and O6Pur chase PRdedradile pasti¢ anvers n ot

S
Pol i c
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during the paking of goods witlespect to nature conservation and environmental
protection.

1 TKMM College Management has to take smart initiatives towards creating a Green
Campus in the areas of green computing and waste management. The desktop
infrastructure is virtualizethrough VMW virtualization technology.

1 Eco club student chapters, forums, cells, etc. magdtablishedo among the
students from which a large number of programmes on nature conservation and
environmental protection may be conducted to rural, tribdluaban people.

1 Proper treatments for waste were also suggested.

1 Use of fossil fuels has to be reduced for the sake of community health.

1 Rain water harvestingsystems solar power generationgenvironmental
educatiomprogramshaveto be strengthened.

{ Exoticgrasslanadanbereplacedy growingnativegrassesvhichyield
revenue

16. Condusion

After the establishment ofKMM College, Alappuzha Kerala it has made
significant progresse contributionswith respect taeachinglearning, research and
consultancy, innovation and transfer of technology, community service and value
education in toto. The TKMM College is a wellestablishedGovernment Aided
Institution in Alappuzhawhich imparts quality education to rural, tribal andan
people across thidation ThisOrganizations excellenin terms of academic activities
and providingan ecofriendly atmosphere to theasteholdersThe Organizationhas
taken enormous efforts to maintain green campubdaostidents, research scholars,
staff members and parermsa sustainable manner which refkettte importance athe
environment and stakeholdets.is conducting a large number of activities for the
benefit of rural and tribal community people without dibtng the natural
environment topology, landscape management and vegetaiioa TKMM College
Campusis maintaining more tharvy1% of the green cover area after building
construction along witR3% of natural vegetation ar&8% planted vegetation.

The natural topography and very good landscape design without disturbing the
natural vegetation are being maintained by TKéM College. A maximum number
of more oxygermeleasingand carbordioxide assimilatingplants arébeing maintained
to provide pureatmosphere to the stakeholdefidhe installationof a rainwater
harvesting systenpercolation pondand drip irrigation systerto conserve raivater
and ground watelre noteworthy in the campu3he Organizationhas created
medicinal herbal an@rnamentagjarders at small scadlevelfor establishing anassive
reforestation Afforestation planting programme in which a large number of trees and
shrubs species were planted togetlermproviding an ecdriendly atmosphere to the
stakénolders in a sustainable manner
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Annexure - |

Methodology for Flora and Fauna ldentification

l. Identification of Flowering Plant Species
Various vascular plant species wergentified based on the following
identification key by adopting the polyphasic taxonomic approach

Key to Plant Families Identification

laa®eds enclosed in fruit wall, Perianth
b. Seeds not enclosed in fruit wall, per
2a. Leaves usually net veined se@dé ¢ ¢ é é é é é . . eeee. eeee
b. Leaves parallel veined, seelle € € é é eéeeéeeeé eeeeeéé 6 6

3a. Petals freeéeéeééeéeceéeecééeecéeecéeéecéecécecd
b. petals connate é€éééééééecéeécecéeéeeéeececeé
4a. Corolla and calyx present éééééeéeéeececec
b. Corolla and calyx absent éééééééééééé
ba.chyx of united sepals; ovary inferior

b . Calyx of distict or unit sepals; ova
6a. Sepals imbricate in bud éééé. .. éééeéc¢
b. Sepals valvate in budééeeééeéeéeéeéeée. é.
7a Sepals more or |l ess united at the bas
b. Sepals free ééééceéeéééeceeéeéeceecéeée. .
8a. Stamens more than 12 éééééeeéeceéceceécéecd
b. Stamens 10 or fewer ééeéééeééceééeeéeeée
Qa.Sepals-3éeceéeéécéééceeééeceéeééeceéeééeell

b. Sepals 4 or moreéééeéeéeeceeceeeceeeeeeeeecece
10a. Stamens inserted on the disckééééeecé
b. Stamens inserted of the gynophore ¢éE¢
11a. Tr ees, Petals more or | T ke the sepe
b. Herbs, petals coloured unlike the se
12a. Plants with yellow sap,kMloe r s pedi cel |l ed éeeéééeeeéeP
B. Pl ants with watery sap, FI ower s ses:¢
13a. FI owers wuni sexual, gynoecium apocar
b. Fl owers bisexual, gynoecium Syncar pc
14a . Pet al s 4, Stamens 6 éeéééééeeeéeéée.
b . Pet al s 5, Stamens bDééeéeééééceeéeéeceececcecé
15a. Ovaryl, loculated eéeééééeceeééeecececécd
b.Ovary2mor e | ocul atedeéeeéeéeeeéeeceeeeceeceéeecee
16a. Flowers aotomorphic, placentasfree ent r al éééé . .

b. Fl owers zygomorphic, placentas parie
17a. Filaments of anthers more or | ess U
b. Filaments of anthers moreosle uni ted ééeéé. . éeéeéééeeeé
18a. Leaves stipulate; stamens 5 or 10 ¢
b. Leaves exstipulate; stamens usually
19a. Style 5; stamen 5 éé.....eeeeeeececec



b.Stylemanyst amens 10 éeéééeéeéeééeee. ..

20a. Leavespellucigl and dotted ééééeeeeeeeecee.
b. Leaves not gland dotted éééééééééécécé
21la. Placentas parietal; Fruit el ongatec
b.Placehnas axil e; Fruits not elongated éeéeée
22a. Ovules and seeds pendul ous; sometin
b. Ovules and seeds erect or ascending
23a. Stamens alternate with 't hecargiazeaal s € €
b. Stamens opposite the petals ééééééé:¢
24a. Leaves simple; FloweraBe r ous é é € é é é é . . . 6éé. . ¢éé¢éAnN
b. Leaves compound; Flowers64 mer ous €eééeeeeeeeeeeecee
25a. Filaments of anther unitedintoa | umnar t oot hed cupéééecéeceé
b . Fil aments of anther free; rarely con
26a. Stamens 15; anther united é.......¢E8¢
b. St amens 2; anther freeéééééeeéeécééeecececé
27a.At her unil ocul ar ; poll en muricate ¢é¢ééeé
b. Anther bilocular; pollen smooth é¢éé:¢
28a. Stamens8 ; usually embraced and adnate to
b. Stamen many; atleasttwiceasmanyasafi r ee from t he petal:
29a. Shrub ééeééeééeééeecééeé. ééeéeéeeée. Ly
b. Straggler ééeééeééeééeéeeéecéececée. .|
30a. Anther dehisce by slits; fruits carg
b. Anther dehisce by spores; fruits drépé € . .. 6é¢ééééeéEl aeocal
3la. Ovary sycarpous; placentaS83 pari et al ééééeéeééééeeéeéééc
b. Ovary 1 or more free, placentas basa
32a. Climbing herbs tendril éeéeéeéeéeeeeeceec
b. Erect shrubs ortreeswithe ndr i | é éééééééeéeééééeée. . Turn
33a. Ovules arising from the inner angl e
b. Ovules pendul ous form the apex of tF&
34a. Carpels solitary; fruits | egu3beéé é:¢
b. Carpels more than 1; fruits otherwis
35a. FI owers zygomor phi c; petals | mbri ceé
b FI owers actinomorphic; petals valvat
36a. Upper petals outermost stamens monodelphous or diadealps € € é é Fa b a c e
b. Upper petals innermost stamens al wa)
37a. Fl owers unisexual éééeéeéeeéeéeéééeecececeec
b. FIl owers bisexual éééééééééééééééééééc
38a.Ovaryl-cel | edééeéééeééeéeeéeecéeéeéeeée. . Cact
b. Ovary more than 1 cell edéééééééééééc
39a. Carpels free if wultimately united t
b. Carpels and styles united throughout
40a. Flowers inlichasial p ol ychasi al cymeééééééééééé Mo
b. Flowers in clustered, cymes or solit
41a. Ovary inferior, stamens as many as
b. Ovary superior, stamens numer ouseeee
42a. Anther free;ovary-Rocul ed; stipul ateéeéeéeéééeeecéeé
b. Anther syngenesious;ovarsilocul ed, exsti pul ateééeeé
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43a.0Ovaryd ocul ed; placentation free central
b. Ovary 2many loculed; placentai on axi |l e or pari etal ééeé
44a. Ovary 3 or more carplelledééééééeécéecé
b.Ovary2c ar pel |l edéééééeééeééecéééeééeéeceéeeée.
45a. Corolla actinomorphicéééééééééécécécéc
b. Corolla zygomorphicééééééééééédééécécé
46a. Plants |l eafless; parasiticéééééeéeeécec
b. Plants | eafy ; not parasitic éééééeé:¢

47a. Leavesopposite st amens 2ééééeééeeeeececececedeececec
b . Leaves alternat e; st amens

48a.lea es not scabri d, corol | t
b . Leaves scabri d; corol |l
49.a. Anther inseperratabl
b. Anther seperatable; corona a e n t
a . Corolla | obes
. Corol | a bes
.a Ovary

5

RS

5

Ovarycells#4 o
a Carpel

Carpelsio v u |

<o

5 a Fruits d i scent; seedsé a
: Fruits indehiscent; seeds not suppo
54alLeaves compound; fruits el ongated; s e
b. Leaves simple;fruits not elongated,
55.aOvulesmanpyn swol l en placentas; seeds al bu
b . Ovules 2 |l obed placenta ; seeds not
56.a Flowers solitary; axile placentatic
b. Fl owers raceme; axile e | a argtiniaceae i on é
57.a Ovary entire, style t [
b.Ovary4il obed, styl e gynobas
58.a Fl ower bisexual ¢ééééé
b . FI ower uni sexual €Eeééeeeeéeeeeceeeeeeece
59.a.Ovary nf eri or €ééééeéeéeéeeéeéeéceceéeé
b. Ovary superio
60.aOvary4 | ocul at
b. Ovary lloculated; ovules-#
61l.a Perianth @
b . Perianth tr e e
62a. Leafl ess trees; brachlets ribb
b. Leaves well developed ; brachlets not ribbed and not joinbdeattn o d e s
63 a. Ovaryiloculed;ovules®2 i n each | oul eéeééeéeeece
b. Ovary 2 or more | ocul ed; ovulées6 51
64a. Leaves glandul ar éééeéeeé
b. Leaves eglandul ar éééé
5a. Filaments inflexed in
b . Filaments not inflexed i
6 a. al

a Terrestr.i or epiphyti

0
b
1
b.
52
b.
3
b

D

é
é
6

6
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,,,,,

b. Aquatic, marsh or riparianééeéeeeeeee
67a. Arbrorescent woody; leaf blade many nerved articulate with sheath...Bambusaceae
b. Herbs with herbaceous cul ms; | eaf bl
68a. PerianthOordkeuced t o scaleééeeceéeééeceéééeccececé.
b. Perianth present ééééeééecéeééecééceéeéeécéecéc
70a. Plant armedeéééeéeecéeeéeéeéeecéecéeécec
b. Plant unarmedééeééeeééeeéeeéeecéececéecécecd
71a. Plants Xerophytic; | eaves fibreouseéeée
b. Plants not xerophytic; | eaves nor fi
72 a. Perianth segments connateéééééééécé
b. Perianth segments freeéééécééécéccécedgéé
73a. Outer perianth calycine; imelna&eaecor o
b. Outer and inner perianthééééééééééé

ll. Identification of Non-Flowering Plant Species

Lichen sampleswere identified basedmorphological, biochemical and
anatomical featuresnd representative samples were compared whth Youcher
specimens at the Lichen Herbarium Centre of National Botanical Research Institute
(NBRI), Lucknow, Uttar Pradesh, India.

Key to identify the Lichen Genera
Key to Genera

1 a. Photobiont cyanobactenn ..................ccoeiiiiieiiieeeee, Leptogium cyanascens.

1 b. PhotobIONt Gre@N @lga ....cceviiiiiiiiiiiiiieeee e 2
2. Thallus | eprose, Crustoseééceceéeéedeéeceeécd
3. Thallus folioseéeeééécececeéeééeceééecececd
4. Thallus fruticoseééeéeeéeéeéecéeéeéeecécec
Group |

1 a. Thallus | eprose, éé¢ééeéeé eCargsétirieahlériaee € € € .
1b.Thalluxrust ose. .. éééeééeeéeeéeceéée cmphidspecé
Group I

1 a.Lower side of thallus pseudocyphellae, photobiont NostocPseudocyphellaria

1 b. Thallus lacking pseudocyphellae ... 2.,

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

3 a. Thallus lower side canaliculated zeorin, norstictic and salazinic acids, and unknown

,,,,,,,,,

pigmentsandti t er penoi ds pr es e nHetddedni ewdneles.

3 b. Thallus | 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...........ccooiiiiiiii 5

5 a. Rhizines dichotomously branched present throughout the matgypmotrachyna

5 b. Rhizines restricted to center of lower surface, marginbarep ot h s hi ni ng ¢
6 a. Lobes narrow, long, dichotomously branched, canaliculate....... Everniastrum

6 D. LODES OtNEIWISE. ... e e e e e e e e e eees 7

,,,,,,,,,,,,
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7 b. Lobe mar giénésé éeeceiéléiéatteecececéeé. e e . @9

8 a. Salazinic acid present K+ Red corte
8 b. Salazinic acid absent éeééeéeéeééecécé
9 a. Thallus with i sidi aé éRagmtrema.tinctdrang é é é €
9 Thallus with soredi aeeééééeceeééeceeéé
10 a. thallus emacul at eéééééé érstuppéuimé é é é ¢
10 b. thallus macul ateééeééeéé féktcdlaune é é é ¢
11 a. Protolichesterneci d i n medul | a ¢éééé éPgmyndame € € e
11 b. Alectoronic acid i n medPudildhexrénses é é ¢é ¢
12 a. Thallus large lobed, loosely attached, mainly corticolous ...P...austrosinense

12 b. Thallus smaller, closelyto strongiyt t ac hed, s ax i Rdefecums é é é
Group I

1 a. Squamules in thall usééééeéec€ladoreaspe € é é é
1 b. Squamules absent in thallus éééééeece
2 a. Thallus flat, strap shaped or palmately lobed................cooeviiiieirt e Ramalina

2 b. Thallus round to angular iN SECHION .........iiiiiiiiiiiiiiie e e eeaeee 3

3 a. Thallus bright yellow to orange, K+ purple... ......cccccooeeiviiininnnnn. Teloschistes
3b.Thallusgreenls gr ey or vyell owish grey pendent
4 a. Medul |l a K+ red Sti ct i Usneastigrdatojplase s e n

4b.Medullaknor stictic psoromic acildsneadasagae nt é

lll. ldentificayion of Algae Genera

Algae identificationkey 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.

Key to identify the Algaespecies

1A. Plant pigmentsontained in chromatophores or chloroplasts------------------ 10
IB. Plant pigments not contained, but diffused through protoplast----------------- 2
2A. Plants filamentous; cells arranged in trichomes-----------------—--—-oco e - 4
2B. Plants colonial, not filamentous------========--- oo 3
3A. Cells in regular rows, in multiples of foufs------------==-----monmeu-- Agmenellum

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

4A. Filaments straight or slightly flexeeh------------------m oo e 6
4B. Filaments curved, twisted, or spiralleg-------------------e-mveumo- S)
5A. Heterocysts and akinetes preseft-------------=----mmmmmmmmmmmm - Anabaena
5B. Heterocysts absent--------------mmmmmmmm oo Raphidiopsis
6A. Heterocysts presemt-------=--=-mmmmmmmm oo 9
6B. Heterocysts absent------------------m-mmmmm oo 7
7A. Filaments without a sheath; cells disceid-------------------------oo-—- Oscillatoria
7B. Filaments with distinct sheath------------=--=-- - s o 8
8A. Trichomes tangled; sheaths confluept------------------------- oo oo - -—- Phormidiwn
8B. Trichomes separate; sheaths not conflueft-------------------emoeoemeeeo- Lyngbya

9A. Heterocysts terminat-------------=--mommm oo Cylindrospermum
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9B. Heterocysts intercalapy-------------=====mmmmmmmmm oo Ahphanizomenon
10A. Cell walls without puncta@r striag-------------=--=-=-===-mmm-mmmmm oo 31
10B. Cell walls rigid, ornamented with punctae or striae---------- 11

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

elliptical or ovoid or nearly S@-------=-=--mmmmmmmm oo 12
12A. Frustules elliptical or ovoid or nearly §------------=--=--=-ommmmcm o 14
12B. Frustules discoid or nearly §-------------=-=--=-mmmcmmemmmmme - 13
13A. Valves radially punctate----------=-==-===mmmmmmmmmm oo Stephanodiscus
13B. Valves with two concentric regions, theer being smoothk------------ Cydotella
14A. Frustules with marginal keel containing a raphe----------------------- Surirella
14B. Frustules with a pseudoraphe or with a raphe not in a marginal-kKamdconeis
15A. Frustules cylindrical arrandeend to end into filament------------------ Melosira
15B. Frustules not arranged into filaments----------=---=-===mmenuu-- 16
16A. Frustules with a raphe in at least one valve------------------- - - 21
16B. Fustules without a raphe in either valve, pseudoraphe ewdent----------- 17
17A. Frustules united in zigzag chats--------------==-==-=mcmmmmmmm oo Tabellaria
17B. Frustules not in zigzag chams-----------=-=======-mmmmmmmm oo Pseudoraphe
18A. Frustules united lateralby-----------=--===-==mm s Fragilaria
18B. Frustules not united laterahlyt-------------==- - 19
19A. Frustules united apically forming spokelike colefy---------------- Asterionella
19B. Frustules not forming spokelike colofy:------------------mmmmmmmm - 20
20A. Frustules needle shaped without costae----------------------=---=-o—-- Synedra
20B. Frustules with prominant costag-------------=--===--=-mm-mmmmmmm oo Diatom
21A. Frustules sigmoid or "S" shapeeh-------------==--==-mmmmmmmm - Gyrosigma
21B. Frustules not SigmoOi-------==-==-mmmmm oo 22

22A. Frustules longitudinally symmetrical, other than lunate in valve view--- 25
22B. Frustules witmaphe in both valves, longitudinally asymmetrical, lunate- 23
23A. Valves with transverse costae------------===-===mm-mmmmmmmmmmm oo Epithemia
23B. Valves without transverse costae---------------=--=-mmmmmmmm oo 24
24A. Raphe a smooth curve with well defined central and polar nodwué&symbella
24B. Raphe not a smooth curve, gibbose with marginal central nedeHeAmphora
25A. Frustules with raphe in both valves----------------m oo 27
25B. Frustules with pseudoraphe in one valve and raphe in othervalve------- 26
26A. Frustules wedgshaped in girdle view and cuneate in vahse--Rhoicosphenia

26B. Frustules shaped otherwise---------=-==-mmmmm oo Achnanthes
27A. Raphe extended length of valve; polar nodules; central nodules laEkingtia
27B. Raphe restricted to polar regiGRS---------=-=-=-=--m-m-mmmmmmm oo 28
28A. Raphe located in a canal-----------------mmm oo Nitzschia
28B. Raphe not located in a capat--------------m—-m oo oo 29
29A. Frustules with symmetrical valves-------------=-------mommm oo 30
29B. Frustules wh valves symmetrical but asymmetrieat------------- Gomphonema
30A. Valves with transverse coSstag-------------==-===mm-mmommmmmm oo Pinnularia
30B. Valves with transverse punctae-------------=--==-==-=m-mmmmmommmm e Navicula
31A. Cells solitary-------------m-m oo 45
31B. Cells colonial or group@@h---=-=========mmmm oo 32

32A. Cells enclosed in conical to cylindrical loricangd lorica have treelike
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AP P AN CE === === = o e e e Dinobryon
32B. Cells and lorica without treelike appearafee-----------------==--=--mmmnmeuo- 33
33A. Colony discoid, one cell in thickness; cells in concentric rirgs--Pediastrum
33B. Colony NOt diSCOIEh-----====== = m e o 34
34A. Colonies spherical or globose---------====mm s m s 40
34B. Colonies not sphericah--------===mmmmm oo e 35
35A. Colony with elongate cells rading from common centef---------- Actinastrum
35B. Colony with cells not radiating from common centef------------------------- 36
36A. Colony with four to eight cells positioned in linear series------- Scenedesmus
36B. Colony with cells nan linear series-----------==-=======nmmeuuev-- 37
37A. Colony with arcuate to lunate cells with apices acttely----------- Selenastrum
37B. Colony with spherical to broadly ellipsoidal celts------------- 38
38A. Cells without spines or setae-----------=======mmmmmmmm oo Crucigenia
38B. Cells with spines Or setae--------=-==mm = s e 39
39A. Cells quadrate, closely apposed; free face of each ¢klbpines---Tetrastrum
39B. Cells quadrate and united; free face cell with long delicate sdtéeractinium
40A. Colony with biflagellated cells--------======mmmmm oo Pandorina
40B. Colony with nonflagellated cels-------------==-mmmmmmmm e 41
41A. Cells lunate to sickle shapeg-----------------==--mmcmmmmmmm e Kirchneriella
41B. Cells spherical or nearly §6--------=====mmm oo 42
42A. Cells bone terminally on dichotomously branched threadsDictyosphaerium
42B. Cells not on dichotomously branched threads--------------------=---=--oo--—- 43
43A. Colony a hollow sphere-------==--==m s Coelastrum
43B. Colony not a hollow sphere - o 44
44A. Colony surrounded by gelatinized and expanded parent cel-waHl-Oocystis
44B. Colony with cells equidistant and toward periphiefy------------- Sphaerocystis
45A. Cells with median constriction dividing cell into two distinct haM@ssmarium
45B. Cells without pronounced median constriCHeR------------=-=----mmmmemeeeov 46
46A. Cells nonflagellateeh------------==-=m oo 53
46B. Cells flagellate@-----------==-m o m oo 47
47A. Cell walls without polygonal plates-------------==-==-=mmmmmmmm e 49
47B. Cell walls with polygonal plates-----------======-m oo 48
48A. Cells walls of thick plates with distinct sutures----------------------- Peridinium
48B. Cells walls with faintly distinct plates and sutwes---------------- Glenodinium
49A. Cells uniflagellate--------=-==-===m s 52
49B. Cells biflagellate--------=--=======m s 50
50A. Cells with two flagella of equal length--------------=-----mmn-—- Chlamydomonas
50B. Cells with two flagella of unequal lengta-----------=-==-- oo s mm e 51
51A. Cells with single chromatophofe-----------=--==-==mmmmmmmcmm oo Chroomonas
51B. Cells with 2 large chromatophores---------------===--=-mmcmmmmmee- Cryptomonas
52A. Cells surrounded by distinct loriea--------------------=----=------- Trachelomonas
52B. Cells without lorica; fusiform to acicular shaped; posterior-erd-----Euglena
53A. Cells acicular to fusiform with ends tapering into long spinres--Schroederia
53B. Cells without ends tapering into long spiRes------------==--mmmmmmmmmmmm oo 54
54A. Cells without setae-----------=-==-=mm e 56
54B. Cells with setae-----------m-mmm oo 55

55A Cells with subpolar dvoth subpolar and equatorial long setae---Chodatella
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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

IV. ldentification of Major Groups of Mushrooms

Mushroomsare belonging to fungal kingdom which are edible andeutihble in
nature. They represented in various colours startmg Wwhite, black, brown, red and
pale yellow rot fungi. They are identified based on the following characterization key

Key to identify the Mushrooms species

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

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

3. Gills running down the stem, not platelike and thus not easily s#pdram the cap

and stem (try removing an entire "gill" with your fingers or a sharp object); mushroom

usuallynot growing on WOOQ---------=--===-======-mmmnmmoumo- Chanterelles and Trumpets
4. Gills not as above; mushroom growing on wood or elsewhe€alled Mushrooms
5. Stem absenbr, if present, lateral, Flesh in stem tough------------------ Polypores
6. Raphe a smooth curve with well defined central and polar nodwdes-Cymbella
7. Raphe not a smooth curve, gibbose with marginaraembdule----------- Amphora
8. Frustules with raphe in both valves-----------====m e 27
9. Frustules with pseudoraphe in one valve and raphe in other-vatve----------- 26
10. Colony with cells not radiating from common centef--------------------------—- 36
11. Colony with four to eight cells positioned in linear sefries--------- Scenedesmus
12. Colony with cells not in linear Seri@s----------=-==-mmmmm oo 37
13. Colony with arcuate to lunate cells with apices actiely------------- Selenastrum
14. Cells acicular to fusiform with ends tapering into long spies----Schroederia
15. Cells without ends tapering into long SPIRES-----------=--=--=mmmmmmmmmmm oo 54
16. Cells without setag-------------=-=—=m - 56
17. Cells with setae------------==-mm-m oo 55

18 Cells with subpolar or both subpolar and equatorial long setae----Chodatella
19. Raphe extended length of valve; polar nodules; central nodules lackifignotia

20. Raphe restricted to polar regiofns-----------=-=====-m-mm-mmmmm oo 28
21. Raphe located in a canad-----------==-==-=m-m oo Nitzschia
22. Filaments with distinct sheatht------------=--= - oo 8
23. Trichomes tangled; sheaths confluept-------------------- oo oo - Phormidiwn
24. Trichomes separate; sheaths not confluent----------------------cmoemeeeo Lyngbya
25. Heterocysts terminaf------------=--=--=--mmommm oo Cylindrospermum
26. Heterocysts intealary-------------=-=--=-m-mmmmm oo Ahphanizomenon
27. Cell walls without punctae or Strige----------=-=======--m-mmmmmm oo 31
28. Cell walls rigid, ornamented with punctaestriae-----------------------=------—-—- 11
29. Frustules adiametric, two or more times longer than wide, elongate-------- 15
30. Frustules isodiametric, generally shorter than round or elliptical or eveid 12
31. Frustules ellipticabr ovoid or nearly S@----------====-mmmmmm oo 14

32. Frustules discoid or nearly §6--------======m=mmmmmmmm oo 13
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33. Valves radially punctate----------------=-===-m-mmmmm oo Stefanodiscus
34. Valves with two concentric regions, the inner being smeeth--------- Cydotella
35. Frustules with marginal keel containing a raphe------------------------- Surirella

36. Frustules with a pseudoraphe or with a raphe not in aimahfgel-----Cocconeis
37. Cap round in outline; pore surface not running down the stem, or only slightly

running down the stenspore prinhot white----------=-======mmmmememm oo Boletes
38. Mushroom with spines dteeth'-either on the underside of a cap, or hanging from
a branched structure, or clumped in an indistinct mass-------- Toothed Mushrooms

398. Mushroom covered in some part with a femielling slime; arising from a soft
underground "egg"; variouskhaped (like a club or stick, like crab claws, like a lantern,
like a Wiffle ball, etc.); frequently found in woods--------------------------- Stinkhorns

40. Mushroom more or less shaped like a ball, or like a ball raised up on a stem, or like
a ballset on a starfishr---------=- = Puffballs

41. Cap shape convex to centrally depressed or-sfagped; undersurface, smooth,
wrinkled, or gilkike; fruiting embeddeé----------------------- - s - Chanterelles

42. Cap shape oval, pointed, lobed, saddiaped, irregular, or thimblé&ke (never
vaseshaped or convex); undersurface absent, or hard to see or define; many (but
definitely not all) species fruitingr---------=--=======-mmmom oo Trumpets

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

44. Found in summer and fall (or spring in warm coastal areas); cap lobed,-saddle
shaped, or irregular and whitish, greyish, brownish, or black; stem surface ribbed or
"pocketed” IN SOME SPECIES------mm-mmmm e Saddles

45. Found in summer and fall (or spring in warm coastal areas); cap lobed,-saddle
shaped, or irregular and whitish, greyish, brownish, or blaek--Oddballs & Misfits
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reactivate its continuity on the register of EUAS and QCS . This Certificate Is valid when confirmed by data listed on the (Euro Universal
Accreditation Systems) EUAS™ www.euas-acorg. The authenticity & validity of this certificate may be re-affirmed by referring to our
company website - www.gcspl.com . Lack of fulfillment of conditions as set out on the ‘Certification Contract’ (Annex 13) may render this
certificate invalid. Any alteration, forgery or falsification of the content or appearance of this document is unlawful and offenders may be
prosecuted to the fullest extent of law. This certificate remains the property of QCS and to be returned on request.

REGISTERED OFFICE: 37€/1(310) 2% STRELY, MODERN PARK, GREENAGE APARTMENT - 240 FLOOR,
SANTOSHPUR, KXOLXKATA - 700075, WEST BENGAL, INDIA.
Email: mio@Sacipl com. Call: +91 8697724963 +91 89502447427 Website: www.qespl.com
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Ministry of Micro, Small and Medium Enterprises

UDYAM
REGISTRATION CERTIFICATE

Our small hands to
make you LARGE

UDYAM-TN-03-0073706

AUS NATURE SCIENCE FOUNDATION
MICRO
SERVICES
GENERAL
SNe. N of Unitin)
1 Grees Campus. Eneryy sad Eavircament Masapement Audite
Fhat/ Door/ Bhock No. LIG-IL2%e Natwe of Preener Building GANDHIMAA NAGAR
VillageTown Candhimasnsgar SO Bleck LGa
OFFICAL ADDRESS OF ENTERPRISE | Road'Street/ Lame Poclameds Cxy Cimmbateer ~uth
State TAMIL NADU Diserict COIMBATORE , Pin 641004
Mebibe PEATII2SS Fomail: charmanasf s gmail com
DATE OF INCORPORATION /
REGISTRATION OF ENTERPRISE et
COMMENCEMENT
DATE OF OF 12632020
SNe. NIC 2 Dight NIC 4 Dight NIC $ Dight Actinity
1 &% - Legal and 920 - Accounting, bmkhecping and suditay 9201 - Accsanting, beobhecping sad | Servion
NATIONAL INDUSTRY wacing activit thew; tax comeabtancy suditing s
CLASSIFICATION CODE(S) 2 |%S- Education 542 - Cultursd cducativn 543 - Cutural education Services
3 AS - Education S549 - Other education nec. S84 - Other cducationsl sery ices Servion
nec
DATE OF UDYAM REGISTRATION 26022022

* I case of gradustion (spw srd'reverse) of status of an enterprise, the besefit of the Government Schames will be mvallod = per the providhons of Netification No. S.O. 21INE) dated
26062020 bsssed by the Mo MSME.

Dicluimer This & ccopue goeawiod caanes, so sgnatac rogered Priniad from b2 aly smregtnion gov i & Date of prnting - 25022022
For any assistance, you may contact:

1. District Industries Centre:  COIMBATORE ( TAMIL NADU )

BE A

2. MSME-DI: CHENNAL( TAMIL NADU ) CHAM pl o N
with the
Ministry of

MSME

Visit : www.msme.gov.in ; www.decmsme.gov.in ; www.champions.gov.in

® /é) Follow us @minmeme & (. \I@ @msmechampions
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f In order to'strengthen services of the portal; @%mment has decided to make PAN Number of VOs/NGOs mandatory. 2
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Please Update Your Profle

Welcome, Nature Seience Foundaton

Your Unique Id: TN/2016/0167711







