UNIVERSITY OF CALCUTTA
Notification No. CSR/ 12 /18

- It is notified for information of all concerned that the Syndicate in its meeting held on
28.05.2018 (vide Item No.14) approved the Syllabi of different subjects in Undergraduate
Honours / General / Major courses of studies (CBCS) under this University, as laid down in
the accompanying pamphlet:

List of the subjects
St : Subject S Subject
| Anthropology (Honours / General) 29 Mathematics (Honours / General)
2 Arabic (Honours / General) 30 Microbiclogy (Honours / General)
3 Persian (Honours / General) 31 Mol. Biology (General)
4 Bengali (Honours / General /LCC2 /AECCI) 32 Philosophy (Honours / General)
5 Bio-Chemistry (Honours / General) 33 Physical Education (General)
6 Botany (Honours / General) 34 Physics (Honours / General)
7 Chemistry (Honours / General) 35 Physiology (Honours / General)
8 Computer Science (Honours / General) 36 Political Science (Honours / General)
9 Defence Studies (General) 37 Psychology (Honours / General)
*10 | Economics (Honours / General) 38 Sanskrit (Honours / General)
11 Education (Honours / General) 39 Social Science (General)
12 | Electronics (Honours / General) 40 Sociology (Honours / General)
13 English ((Honours / General/ LCCI1/ 4] Statistics (Honours / General)
LCC2/AECC)) '
14 Environmental Science (Honours / General) 42 | Urdu (Honours / General /LCC2 /AECCI)
iS5 Environmental Studies (AECC2) 43 Women Studies (General)
16 Film Studies ( General) 44 Zoology (Honours / General)
17 Food Nutrition (Honours / General) 45 Industrial Fish and Fisheries — IFFV (Major)
18 French (General) 46 Sericulture — SRTV (Major)
19 Geography (Honours / General) 47 Computer Applications - CMAV (Major)
20 Geology (Honours / General) 48 Tourism and Travel Management - TTMV
) (Major)
21 Hindi (Honours / General /LCC2 /AECC1) 49 Advertising Sales Promotion and Sales
. Management ~ASPV (Major)
22 History (Honours / General) - 50 Communicative English -CMEV (Major)
23 .| Islamic History Culture (Honours / General) 51 Clinical Nutrition and Dietetics CNDV
(Major)
24 Home Science Extension Education 52 Bachelor of Business Administration (BBA)
(General) (Honours)
25 House Hold Art (General) 53 Bachelor of Fashion and Apparel Design —
(B.F.A.D.) (Honours)
26 Human Development (Honours / General) 54 Bachelor of Fine Art (B.F.A.) (Honours)
27 | Human Rights (General) 55 B. Music (Honours / General) and Music
(General)
28 Journalism and Mass Communication :
{Honours / General)

The above shall be effective from the academic session 2018-2019.

. " 5
SENATE HOUSE i
KOLKATA-700073 (Dr. Santéiu Paul)

The 4" June, 2018 .' ~ Deputy Registrar



IQAC
Highlight


Theory

University of Calcutta
Under Graduate Curriculum under Choice Based Credit System (CBCS)

Syllabus forAbility Enhancement Compulsory Course-2 (AECC-2) in
Environmental Studies

Semester-2

Total Marks-100(Credit -2)
(50 Theory-MCQ type + 30 Project + 10 Internal Assessment + 10 Attendance)

[Marks obtained in this course will be taken to calculate SGPA & CGPA]

Unit 1

Introduction to environmental studies 2 lectures

*Multidisciplinary nature of environmental studies;
*Scope and importance; Concept of sustainability and sustainable development.

Unit 2 Ecology and Ecosystems 6 lectures
*Concept of ecology and ecosystem, Structure and function of ecosystem; Energy flow in
an ecosystem; food chains, food webs; Basic concept of population and community
ecology; ecological succession.
*Characteristic features of the following:
a) Forest ecosystem
b) Grassland ecosystem
c) Desert ecosystem
d) Aquatic ecosystems (ponds, streams, lakes, wetlands, rivers, oceans,
estuaries)
Unit 3 Natural Resources 8 lectures
* Concept of Renewable and Non-renewable resources
« Land resources and landuse change; Land degradation, soil erosion and desertification.
*Deforestation: Causes, consequences and remedial measures
*Water: Use and over-exploitation of surface and ground water, floods, droughts,
conflicts over water (international & inter-state).
*Energy resources: Environmental impacts of energy generation, use of alternative and
nonconventional energy sources, growing energy needs.
Unit4 Biodiversity and Conservation 8 lectures
eLevels of biological diversity: genetic, species and ecosystem diversity;
* Biogeographic zones of India; Biodiversity patterns and global biodiversity hot spots
eIndia as a mega-biodiversity nation; Endangered and endemic species of India
*Threats to biodiversity: Habitat loss, poaching of wildlife, man-wildlife conflicts,
biological invasions;
*Conservation of biodiversity: In-situ and Ex-situ conservation of biodiversity.
*Ecosystem and biodiversity services: Ecological, economic, social, ethical, aesthetic and
Informational value.
Unit5 Environmental Pollution 8 lectures

 Environmental pollution: concepts and types,

* Air, water, soil, noise and marine pollution- causes, effects and controls

» Concept of hazards waste and human health risks

* Solid waste management: Control measures of Municipal, biomedical and e-waste.
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Unit 6 Environmental Policies and Practices 7 lectures
*Climate change, global warming, ozone layer depletion, acid rain and their impacts on
human communities and agriculture
*Environment Laws: Wildlife Protection Act; Forest Conservation Act. Water
(Prevention and control of Pollution) Act; Air (Prevention & Control of Pollution) Act;
Environment Protection Act; Biodiversity Act.
eInternational agreements: Montreal Protocol, Kyoto protocol and climate negotiations;
Convention on Biological Diversity (CBD).
*Protected area network, tribal populations and rights, and human wildlife conflicts in
Indian context.

Unit7 Human Communities and the Environment 6 lectures

eHuman population growth: Impacts on environment, human health and welfare.

Case studieson Resettlement and rehabilitation.

» Environmental Disaster: Natural Disasters-floods, earthquake, cyclones, tsunami and
landslides; Manmade Disaster- Bhopal and Chernobyl.

*Environmental movements: Bishnois.Chipko, Silent valley,Big dam movements.
*Environmental ethics: Role of gender and cultures in environmental conservation.
*Environmental education and public awareness

Equal to 5

Project/ Field work
lectures

*Visit to an area to document environmental assets: Natural resources/flora/fauna, etc.
+Visit to a local polluted site-Urban/Rural/Industrial/Agricultural.

*Study of common plants, insects, fish, birds, mammals and basic principles of
identification.

+Study of ecosystems-pond, river,wetland, forest,estuary and agro ecosystem.

Total 50 Lectures

Suggested Reading:
Asthana, D. K. (2006).Text Book of Environmental Studies. S. Chand Publishing.

Basu, M., Xavier, S. (2016). Fundamentals of Environmental Studies, Cambridge University Press, India
Basu, R. N., (Ed.) (2000). Environment. University of Calcutta, Kolkata

Bharucha, E. (2013). Textbook of Environmental Studies for Undergraduate Courses. Universities Press.
De, A.K., (2006).Environmental Chemistry, 6th Edition, New Age International, New Delhi.

Mahapatra, R., Jeevan, S.S., Das, S. (Eds) (2017). Environment Reader for Universities, Centre for
Science and Environment, New Delhi.

Masters, G. M., &Ela, W. P. (1991).Introduction to environmental engineering and science. Englewood
Cliffs, NJ: Prentice Hall.

Odum, E. P., Odum, H. T., & Andrews, J. (1971).Fundamentals of ecology. Philadelphia: Saunders.

Sharma, P. D., & Sharma, P. D. (2005).Ecology and environment.Rastogi Publications.
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INTRODUCTION

Plants are ethical to other life on this planet because they form the basis of all
food webs. Most plants are autotrofic,creating their own food using water,
carbon dioxide and light through a process called photosynthesis.some of the
earliest fossils found have been aged at 3.8 billion years.These fossil deposists
show evidence of photosynthesis,so plants,or the plant-like ancestors of
plants,have lived on this planet longer than most other groups of organisms.At
one time ,anything that was green and that wasn’t an animal was considered to
be a plant.Now ,what were once considered “plants” are divide into several
kingdoms:Protista,Fungi and Plantae. Most aquatic plants occurbin the kingdoms
Plantae and Protista.

AREA OF STUDY :

The area is whole Ghatal,Paschim Medinipur districts of West Bengal in India

METHOD OF STUDY:

Making this project we use internet collect information about plants.

INSTRUMENT : Use internate http://www.cwejournal.org www.wikipedia.org



http://www.cwejournal.org/
http://www.wikipedia.org/

PLANTS

FOUR COMMON PLANTS

1) MARGOSA TREE :

Scientific Name : Azadirachta indica

Kingdom . Plantae

Class : Magnoliophyta
Genus : Azadirachta

Source . The leaves,bark,flowers,fruits and seeds are used as drug

Chamical composition . The alkaloids are the main active principels.They are nimbin,

Nimbidine,nimbosterine and nimbectin etc.Fatty acid present in

the plant and seed contain 40 to 45% fixed oil.

Uses : () Neem contains antibacterial properties.

(i) It may work as a contraceptive in some cases.

(iif) Helps to treat ulcers,cures asthma,control diabetes,cure leprosy etc.
(iv) Increases blood circulation,maintains oral hygiene and health.

(v) Fresh leaf juice with salt given for intestinal worms,jaundice,skin disease

and malarial fever.




2)ALOE VERA :
) N\

Scientific Name : Aloe barbadensesMills
Kingdom : plantae
Family : Asphodelaceae

Genus : Aloe

Source : Thick fleshy leaves (pulp,dried,juice) are used as a drug

Chemical composition : The main active principal present in Aloe is crystalline
glucoside known as barbaloin ,other constituent like
resin and derivatives like emodin, chrysophanic acid,
anthroquinones,emoclin,also it contain glucose,galactose,
mannose and galactur onic acid with protein.The plant

contain aloesone and aloesin.

Uses : (i) Aloe is chiefly used as purgative,abortificient,blood purifier,cathartic,cooling.
(i) It is useful in burn,cold cough,jaundice,worms and piles.
(iii)Aloe is used in preparation of vegetables,pickles,cosmetics,skin blemisars.
(iv) It helps to grow new healthy tissue.

(v) It is used as hair tonic as it stimulates the growth of hair.




3)PUDINA :

Scientific Name : Mentha

Kingdom : Plantae
Clade . angiosperms

Family : Lamiaceae

Source : The fresh or dried leaves are used as drug.

Chemical composition : The active chemical in mint is a terpene alcohol called

menthol or peppermint camphor but let’s stick with
menthal for now.Traditionally it is extracted from the
leaves of plants like peppermint,in which it may act as a
natural insecticide.Mint plants contain an antioxidant and

anti-inflammatory agent called fosmarinic acid.

(i)iImproves bloating and indiagestion,reduces nausea,relief
from allergy.
(ii)Relieves skin issues like acne and insect bites,promotes
digestion.
(iii) Helps boost immunity and lose weight,prevents Cancer.

(iv) It is an effective relief for respiratory disorders and coughs.




4) TULSI :

Scientific Name : Holy basil

Kingdom : Plantae
Family : Lamiaceae

Genus - Ocimum

Source : Leaves, stem, flower, root, seeds and even whole plant are used

as a drug.

Chemical composition . The main chemical constituents of tulsi are

Oleanlic acid,Ursolic acid,Rosmarinic acid,Engenol.
Essential oil and extract of Tulsi leaves have antiviral

properties.

Uses : (i) Tulsi leaves are used to treat skin problems like acne,blackheads and

Premature ageing.

(ii) Tulsi is also used to treat heart diease and fever.

(iii) Tulsi is also used to treat respiratory problems.

(iv) Tulsi is rich in vitamin C and zinc.It acts as a natural immunity booster
and keeps infections at bay.

(v) It has immense anti-bacterial,anti-viral and anti-fungal properties.




CONCLUSION

Each plant is characterized by one of the three life histories: haploid
(1n),diploid(2n), or the most common haploid-dipolid.With in each of these three
types, there are also variations.Of the plants with haploid life cycles,most a Igae lack
a dikaryotic phase,while most fungi have a dikaryotic phase.There are also other
algae and fungi that are characterized by diploid life cycles.Lastlt, plants with a
haploid-diploid life history under go an alternation of genetic diversity.Due to
variations arising separatiy and at different rates,the evoulation of land plants did
not follow a liner sequence.Before land plants ,alga with mostly haploid life cycles
existed ,but land plants later originated from a haploid-diploid ancestor.

RECOMMENDATION

Plants are most important part of our life.We can not breath with out help of
plant.But we cut the plant randomly for our own purpose. Due to
pollution,industrial the plants are highly effective. For this reason the rain is not
come out in proper time as a result Drought,Flood occurred.So it is our duty to
protect out envirorment. | recommendated to all go to google and search about
plants.How to save them,Impact in nature.Importantance in nature.All related
books read and aware to all near you.
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INTRODUCTION

An Environmental Asset is defined as naturally occurring living and non-living
entities of the Earth, together comprising the bio-physical environment, that
jointly deliver ecosystem services to the benefit of current and future generation.
A functional network of greenspaces is important for the maintenance of
ecological dimension of a sustainable urban landscape. These areas have been a
priority for planners and land managers in many developed nations because
they are also important for improving the quality of life in many ways, from
the environmental services they provide to the aesthetic, psychological,
health and social benefits for human inhabitants. Some studies have
demonstrated that greenspaces can sustain a diverse avifauna. So we can
consider greenspaces as an ideal place to document environmental assets.

Located within the floodplains of lower Gangetic delta, Kolkata is naturally
gifted with rivers, canals, wetlands, water bodies and lush tropical landscapes
which all are rich in environmental assets. Maidan, 620 hectares of open
green space in the heart of the city, is referred to as the “lungs” of the city
and constitutes 61 per cent of Kolkata’s public open space. Along with other
adjoining parks, it is the hub of major recreational and sports activities, a
green belt and repository of biodiversity. | made two times visit to this
Maidan area to document its environmental assets.




STUDY SITE

Maidan (22.5545° N, 88.3409° E) — The Maidan (literally open field) is the largest
urban park in the city Kolkata. It is a vast stretch of field and home to numerous
play grounds. The Maidan stretches as far north as the Raj Bhaban building in
Esplanade and as far south as the National Library on Belvedere Road. Due to the
freshness and greenery it provides to the metropolis, it has been referred to as
the ‘lungs of Kolkata’. It is now a property of the Indian Army.




ENVIRONMENTAL ASSETS: FAUNA DIVERSITY

A. Bird Species (Avifauna)

Maidan contributes to a number of environmental functions in urban
environments, such as the survival of urban-dwelling species mainly bird
species. Birds amongst other species provide a wide range of
environmental and social functions to cities and urban dwellers. This
region in the heart of Kolkata has a wide range of bird species. Maidan can
be considered as the resident or local birds of Kolkata. During the present
study 25 species of resident birds belonging to 16 families were recorded
from Maidan area as tabulated below:




Common Name

Scientific name

Family

Photos

House Crow

Corvus splendens

Corvidae

Jungle babbler Turdoides striata Leiotrichidae
House sparrow Passer domesticus Passeridae
Common myna Acridotheres tristis Sturnidae
Jungle myna Acridotheres fuscus Sturnidae




Rufous treepie Dendrocitta vagabunda Corvidae

Red Vented bulbul Pycnonotuscafer Pycnonotidae
Alexandrine parakeet | Psittacula eupatria Psittacidae
Spotted dove Spilopelia chinensis Columbidae
Eurasian collared dove | Streptopelia decaocto Columbidae
Rose ringed parakeet | Psittacula krameri Psittacidae




Asian pied starling

Gracupica contra

Sturnidae

Coppersmith barbet

Psilopogon haemacephalus

Megalaimidae

Blue throated barbet

Psilopogon asiaticus

Megalaimidae

Black hooded oriole

Oriolus xanthornus

Oriolidae

Oriental magpie robin

Copsychus saularis

Muscicapidae




White Throated Kingfisher

Halcyon smyrnensi

Alcedinidae

Common Kingfisher Alcedo atthis Alcedinidae

Kite Milvus migrans Accipitridae

Flameback golden

woodpecker Dinopium benghalense Picidae

Rufous woodpecker Micropternus brachyurus | Picidae

Green bee eater ) . .
Merops orientalis Meropidae




Black drongo Dicrurus macrocercus Dicruridae

Little egret Egretta garzetta Ardeidae

Blue rock pigeon

Columba livia Columbidae

B. Animal Species

The Maidan accounts for nearly half of the city’s total open space. There has been
a massive habitat destruction in recent years. But during my visit in Maidan area, |
have noticed a few animals in the region. Horse is commonly seen in Maidan area.
The horses are left to graze and fend for themselves on the Maidan by their
owners. A few shepherds are also seen with their sheep flock at the vast green
land of Maidan. Other common domestic animals are also found there.

10
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Sheep Flock

C. Butterfly Species

Butterflies are insects in the macrolepidopteran clade Rhopalocera from the order
Lepidoptera. A large number of the butterflies like the Common Mormon, Tailed
Jay, Common Jay, Common Emigrant, Psyche, Common Gull, Common Grass
Yellow, Peacock Pansy and Blue Tiger are most common in the Maidan area.

11




COMMON NAME | SCIENTIFIC NAME | FAMILY PHOTOS
Common Papillo polytes Papilionidae
Mormon
Tailed Jay Graphium Papilionidae
agamemnon
Common Jay Graphium doson | Papilionidae
Common Catopsilia Pieridae
Emigrant pomona

12




Psyche Leptosia nina Pieridae
Common Gull Larus canus Laridae
Common Grass Eurema hecabe Pieridae

Yellow

Peacock Pansy

Junonia almana

Lepidoptera

Blue Tiger

Tirumala limniace

Nymphalidae

13




CONCLUSION

The present study was done in a green space in the heart of the city Kolkata,
popularly known as Maidan. Fauna diversity of that area was measured. Species
richness and evenness were seen in the study site. Birds are quite dominant
among all other species in the area. From the study it is clearly evident that there
is a greater number of terrestrial resident bird species found in Maidan. Though
human interference occurs there, but the area is so well spread that the
disturbance caused to the birds is relatively less. And they all are well adopted to
the environmental conditions, climatic changes of this area throughout the year.
Maximum number of birds were found to be Omnivores followed by granivores,
insectivores, frugivores and carnivores. Along with birds, Maidan is well riched in
butterflies. Varieties of butterflies are found there. The horses and sheep
contribute to the animals of this area. Hence we can conclude that, the Maidan is
a well deserved place to document environmental assets and under proper
maintenance and management, it can be important for the conservation of
different faunal species in a metropolitan city like Kolkata.

14
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demonstrated that greenspaces can sustain a diverse avifauna. So we can
consider greenspaces as an ideal place to document environmental assets.

Located within the floodplains of lower Gangetic delta, Kolkata is naturally
gifted with rivers, canals, wetlands, water bodies and lush tropical landscapes
which all are rich in environmental assets. Maidan, 620 hectares of open
green space in the heart of the city, is referred to as the “lungs” of the city
and constitutes 61 per cent of Kolkata’s public open space. Along with other
adjoining parks, it is the hub of major recreational and sports activities, a
green belt and repository of biodiversity. | made two times visit to this
Maidan area to document its environmental assets.




STUDY SITE

Maidan (22.5545° N, 88.3409° E) — The Maidan (literally open field) is the largest
urban park in the city Kolkata. It is a vast stretch of field and home to numerous
play grounds. The Maidan stretches as far north as the Raj Bhaban building in
Esplanade and as far south as the National Library on Belvedere Road. Due to the
freshness and greenery it provides to the metropolis, it has been referred to as
the ‘lungs of Kolkata’. It is now a property of the Indian Army.




ENVIRONMENTAL ASSETS: FAUNA DIVERSITY

A. Bird Species (Avifauna)

Maidan contributes to a number of environmental functions in urban
environments, such as the survival of urban-dwelling species mainly bird
species. Birds amongst other species provide a wide range of
environmental and social functions to cities and urban dwellers. This
region in the heart of Kolkata has a wide range of bird species. Maidan can
be considered as the resident or local birds of Kolkata. During the present
study 25 species of resident birds belonging to 16 families were recorded
from Maidan area as tabulated below:




Common Name

Scientific name

Family

Photos

House Crow

Corvus splendens

Corvidae

Jungle babbler Turdoides striata Leiotrichidae
House sparrow Passer domesticus Passeridae
Common myna Acridotheres tristis Sturnidae
Jungle myna Acridotheres fuscus Sturnidae




Rufous treepie Dendrocitta vagabunda Corvidae

Red Vented bulbul Pycnonotuscafer Pycnonotidae
Alexandrine parakeet | Psittacula eupatria Psittacidae
Spotted dove Spilopelia chinensis Columbidae
Eurasian collared dove | Streptopelia decaocto Columbidae
Rose ringed parakeet | Psittacula krameri Psittacidae




Asian pied starling

Gracupica contra

Sturnidae

Coppersmith barbet

Psilopogon haemacephalus

Megalaimidae

Blue throated barbet

Psilopogon asiaticus

Megalaimidae

Black hooded oriole

Oriolus xanthornus

Oriolidae

Oriental magpie robin

Copsychus saularis

Muscicapidae




White Throated Kingfisher

Halcyon smyrnensi

Alcedinidae

Common Kingfisher Alcedo atthis Alcedinidae

Kite Milvus migrans Accipitridae

Flameback golden

woodpecker Dinopium benghalense Picidae

Rufous woodpecker Micropternus brachyurus | Picidae

Green bee eater ) . .
Merops orientalis Meropidae




Black drongo Dicrurus macrocercus Dicruridae

Little egret Egretta garzetta Ardeidae

Blue rock pigeon

Columba livia Columbidae

B. Animal Species

The Maidan accounts for nearly half of the city’s total open space. There has been
a massive habitat destruction in recent years. But during my visit in Maidan area, |
have noticed a few animals in the region. Horse is commonly seen in Maidan area.
The horses are left to graze and fend for themselves on the Maidan by their
owners. A few shepherds are also seen with their sheep flock at the vast green
land of Maidan. Other common domestic animals are also found there.
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Sheep Flock

C. Butterfly Species

Butterflies are insects in the macrolepidopteran clade Rhopalocera from the order
Lepidoptera. A large number of the butterflies like the Common Mormon, Tailed
Jay, Common Jay, Common Emigrant, Psyche, Common Gull, Common Grass
Yellow, Peacock Pansy and Blue Tiger are most common in the Maidan area.
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COMMON NAME | SCIENTIFIC NAME | FAMILY PHOTOS
Common Papillo polytes Papilionidae
Mormon
Tailed Jay Graphium Papilionidae
agamemnon
Common Jay Graphium doson | Papilionidae
Common Catopsilia Pieridae
Emigrant pomona
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Psyche Leptosia nina Pieridae
Common Gull Larus canus Laridae
Common Grass Eurema hecabe Pieridae

Yellow

Peacock Pansy

Junonia almana

Lepidoptera

Blue Tiger

Tirumala limniace

Nymphalidae
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CONCLUSION

The present study was done in a green space in the heart of the city Kolkata,
popularly known as Maidan. Fauna diversity of that area was measured. Species
richness and evenness were seen in the study site. Birds are quite dominant
among all other species in the area. From the study it is clearly evident that there
is a greater number of terrestrial resident bird species found in Maidan. Though
human interference occurs there, but the area is so well spread that the
disturbance caused to the birds is relatively less. And they all are well adopted to
the environmental conditions, climatic changes of this area throughout the year.
Maximum number of birds were found to be Omnivores followed by granivores,
insectivores, frugivores and carnivores. Along with birds, Maidan is well riched in
butterflies. Varieties of butterflies are found there. The horses and sheep
contribute to the animals of this area. Hence we can conclude that, the Maidan is
a well deserved place to document environmental assets and under proper
maintenance and management, it can be important for the conservation of
different faunal species in a metropolitan city like Kolkata.
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Introduction :

Pollution is the introduction of contaminants into the natural environment
that cause adverse change. Pollution can take the form of chemical substances
or energy, such as noise, heat, or light. Pollutants, the components of
pollution, can be either foreign substances/energies
or naturally occurring contaminants. Pollution is
often classed as point source or nonpoint source
pollution. Pollution is the action of polluting
especially by environmental contamination with
man made waste. Pollution is the introduction of
contaminants into the natural environment that
cause adverse change. Pollutants , the components e -
of pollution can be either foreign substance or naturally occurring
contaminates. Different types of pollution are air pollution, land pollution,
water pollution, noise pollution, plastic pollution, light pollution, therma
pollutionand so on.Major forms of pollution include air pollution, light
pollution, litter, noise pollution, plastic pollution, soil contamination,
radioactive contamination, thermal pollution, visual pollution, and water

pollution.

The burning of coal and wood, and the presence of many horses in concentrated
areas made the cities the primary sources of pollution. The Industrial Revolution
brought an infusion of untreated chemicals and wastes into local streams that
served . It was the Industrial Revolution that gave birth to environmental
pollution as we know it today. London also recorded one of the earlier extreme
cases of water quality problems with the area , which led to construction of the
local area system soon afterward. Pollution issues escalated as population
growth far exceeded viability of neighborhoods to handle their waste problem.
Reformers began to demand sewer systems and clean water.

Forms of pollution :

Blue drain and yellow fish symbol used by the UK Environment Agency to
raise awareness of the ecological impacts of contaminating surface drainage.
The major forms of pollution are listed below along with the particular
contaminant relevant to each of them. Air pollution: the release of chemicals
and particulates into the atmosphere. Common gaseous pollutants include
carbon monoxide, sulfur dioxide, contaminant relevant to each of them. Air
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pollution: the release of chemicals and particulates into the atmospher. Common
gaseous pollutants include carbon monoxide, sulfur dioxide,
chlorofluorocarbons (CFCs) and nitrogen oxides
produced by industry and motor vehicles.
Photochemical ozone and smog are created as
nitrogen oxides and hydrocarbons react to sunlight.
Particulate matter, or fine dust is characterized by
their micrometre size PMj to PM3s.

« Electromagnetic pollution: the overabundance
of electromagnetic radiation in their non-
ionizing form, like radio waves, etc, that
people are constantly exposed at, especially in large cities. It's still
unknown whether or not those types of radiation have any effects on
human health, though.

« Light pollution: includes light trespass, over-illumination and
astronomical interference.

. Littering: the criminal throwing of inappropriate man-made objects,
unremoved, onto public and private properties.

« Noise pollution: which encompasses roadway M\
noise, aircraft noise, industrial noise as well as
high-intensity sonar.

« Plastic pollution: involves the accumulation of
plastic products and microplastics in the
environment that adversely affects wildlife,
wildlife habitat, or humans.

« Soil contamination occurs when chemicals are released by spill or
underground leakage. Among the most significant soil contaminants are
hydrocarbons, heavy metals, MTBE' herbicides, pesticides and
chlorinated hydrocarbons.

. Radioactive contamination, resulting from 20th century activities in
atomic physics, such as nuclear power generation and nuclear weapons
research, manufacture and deployment. (See :
alpha emitters and actinides in the
environment. Thermal pollution, is a
temperature change in natural water bodies
caused by human influence, such as use of
water as coolant in a power plaVisual
pollution, which can refer to the presence of
overhead power lines, motorway billboards,
scarred landforms (as from strip mining),
open storage of trash, municipal solid waste or space debris.
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« Water pollution, by the discharge of industrial wastewater from
commercial and industrial waste (intentionally or through spills) into
surface waters; discharges of untreated sewage, and chemical
contaminants, such as chlorine, from treated sewage; release of waste and
contaminants into surface runoff flowing to surface waters (including
urban runoff and agricultural runoff, which may contain chemical
fertilizers and pesticides; also including human feces from open
defecation — still a major problem in many developing countries);
groundwater pollution from waste disposal and leaching into the ground,
including from pit latrines and septic tanks; eutrophication and littering.

Cause of Pollution :

Air pollution comes from both natural and
human-made (anthropogenic) sources. However,
globally human-made pollutants from
combustion, construction, mining, agriculture
and warfare are increasingly significant in the air
pollution equation.

Motor vehicle emissions are one of the leading
causes of air pollution. Principal stationary
pollution sources include chemical plants, coal- §
fired power plants, oil refineries,[8 petrochemical plan S, nuclear waste
disposal activity, incinerators, large livestock farms (dairy cows, pigs,
poultry, etc.), PVC factories, metals production factories, plastics factories,
and other heavy industry. Agricultural air pollution comes from
contemporary practices which include clear felling and burning of natural
vegetation as well as spraying of pesticides and herbicides. About 400
million metric tons of hazardous wastes are generated each year. The United
States alone produces about 250 million metric tons.Americans constitute
less than 5% of the world's population, but produce roughly 25% of the
world's CO2 and generate approximately 30% of world's waste.

« InFebruary 2007, a report by the Intergovernmental Panel on Climate
Change (IPCC), representing the work of 2,500 scientists, economists,
and policymakers from more than 120 countries, confirmed that humans
have been the primary cause of global warming since 1950. Humans have
ways to cut greenhouse gas emissions and avoid the consequences of
global warming, a major climate report concluded. But to change the
climate, the transition from fossil fuels like coal and oil needs to occur
within decades, according to the final report this year from the UN's
Intergovernmental Panel on Climate Change (IPCC).
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« Some of the more common soil contaminants are chlorinated
hydrocarbons (CFH), heavy metals (such as chromium, cadmium — found
in rechargeable batteries, and lead — found in lead paint, aviation fuel and
still in some countries, gasoline), MTBE, zinc, arsenic and benzene. In
2001 a series of press reports culminating in a book called Fateful
Harvest unveiled a widespread practice of recycling industrial byproducts
into fertilizer, resulting in the contamination of the soil with various
metals. Ordinary municipal landfills are the source of many chemical
substances entering the soil environment (and often groundwater),
emanating from the wide variety of refuse accepted, especially substances
illegally discarded there, or from pre-1970 landfills that may have been
subject to little control in the U.S. or EU. There have also been some
unusual releases of polychlorinated dibenzodioxins, commonly called
dioxins for simplicity, such as TCDD

« Pollution can also be the consequence of a natural disaster. For example,
hurricanes often involve water contamination from sewage, and
petrochemical spills from ruptured boats or automobiles. Larger scale and
environmental damage is not uncommon when coastal oil rigs or
refineries are involved. Some sources of pollution, such as nuclear power
plants or oil tankers, can produce widespread and potentially hazardous
releases when accidents occur.

« In the case of noise pollution the dominant source class is the motor
vehicle, producing about ninety percent of all unwanted noise worldwide.

Effects :

Human health :

Further information: Soil pollution § Health effects, Toxic hotspots, and List of
pollution-related diseases etc.Overview of main health effects on humans from
some common types of pollution. Adverse air quality can kill many organisms,
including humans. Ozone pollution can cause respiratory disease,
cardiovascular disease, throat inflammation, chest pain, and congestion. Water
pollution causes approximately 14,000 deaths per day, mostly due to
contamination of drinking water by untreated sewage in developing countries.
An estimated 500 million Indians have no access to a proper toilet, Over ten
million people in India fell ill with waterborne illnesses in 2013, and 1,535
people died, most of them children.Nearly 500 million Chinese lack access to
safe drinking water. The high smog levels has been facing for a long time can
do damage to civilians' bodies and cause different diseases. The WHO
estimated in 2007 that air pollution causes half a million deaths per year in
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India. Studies have estimated that the number of people killed annually in the
United States could be over 50,000.

Oil spills can cause skin irritations and rashes. Noise pollution induces hearing
loss, high blood pressure, stress, and sleep disturbance. Mercury has been linked
to developmental deficits in children and neurologic symptoms. Older people
are majorly exposed to diseases induced by air pollution. Those with heart or
lung disorders are at additional risk. Children and infants are also at serious risk.
Lead and other heavy metals have been shown to cause neurological problems.
Chemical and radioactive substances can cause cancer and as well as birth
defects.

An October 2017 study by the Lancet Commission on Pollution and Health
found that global pollution, specifically toxic air, water, soils and workplaces,
kills nine million people annually, which is triple the number of deaths caused
by AIDS, tuberculosis and malaria combined, and 15 times higher than deaths
caused by wars and other forms of human violence The study concluded that
"pollution is one of the great existential challenges of the Anthropocene era.
Pollution endangers the stability of the Earth’s support systems and threatens
the continuing survival of human societies."

Environment :

Pollution has been found to be present widely in the environment. There are a
number of effects of this:

Biomagnification describes situations where toxins (such as heavy metals) may
pass through trophic levels, becoming exponentially more concentrated carbon
dioxide emissions. Carbon dioxide emissions cause ocean acidification, the
ongoing decrease in the pH of the Earth's oceans as CO2 becomes dissolved.
The emission of greenhouse gases leads to global warming which affects
ecosystems in many ways. Invasive species can outcompete native species and
reduce biodiversity. Invasive plants can contribute debris and biomolecules
(allelopathy) that can alter soil and chemical compositions of an environment,
often reducing native species competitiveness.

o Nitrogen oxides are removed from the air by rain and fertilise land which can
change the species composition of ecosystems.

e Smog and haze can reduce the amount of sunlight received by plants to carry
out photosynthesis and leads to the production of tropospheric ozone which
damages plants.

¢ Soil can become infertile and unsuitable for plants. This will affect other
environment.
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Pollution control :

Air pollution control system, known as a Thermal oxidizer, decomposes hazard
gases from industrial air streams at a factory in the United States of
America.Pollution control is a term used in environmental management. It
means the control of emissions and effluents into air, water or soil. Without
pollution control, the waste products from overconsumption, heating,
agriculture, mining, manufacturing, transportation and other human activities,
whether they accumulate or disperse, will degrade the environment. In the
hierarchy of controls, pollution prevention and waste minimization are more
desirable than pollution control. In the field of land development, low impact
development is a similar technique for the prevention of urban pollution.

Process :

Recycling, Reusing, Waste minimisation, Preventing, Compost etc.
Pollution control devices :

o Air pollution control --- Thermal oxdizier
« Dust collection systems ---Baghouses, cyclones, electrostatic precipitator
e Scrubbers ---Baffle spray scrubber

Perspective :

The earliest precursor of pollution generated by life forms would have
been a natural function of their existence. The attendant consequences on
viability and population levels fell within the sphere of natural selection.
These would have included the demise of a population locally or
ultimately, species extinction. Processes that were untenable would have
resulted in a new balance brought about by changes and adaptations. At
the extremes, for any form of life, consideration of pollution is
superseded by that of survival. For humankind, the factor of technology is
a distinguishing and critical consideration, both as an enabler and an
additional source of byproducts. Short of survival, human concerns
include the range from quality of life to health hazards. Since science
holds experimental demonstration to be definitive, modern treatment of
toxicity or environmental harm involves defining a level at which an
effect is observable. Common examples of fields where practical
measurement is crucial include automobile emissions control, industrial
exposure (e.g. Occupational Safety and Health Administration (OSHA)
PELS), toxicology (e.g.LD), and medicine (e.g. medication and radiation
doses).
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Introduction :

Pollution is the introduction of contaminants into the natural environment
that cause adverse change. Pollution can take the form of chemical substances
or energy, such as noise, heat, or light. Pollutants, the components of
pollution, can be either foreign substances/energies
or naturally occurring contaminants. Pollution is
often classed as point source or nonpoint source
pollution. Pollution is the action of polluting
especially by environmental contamination with
man made waste. Pollution is the introduction of
contaminants into the natural environment that
cause adverse change. Pollutants , the components e -
of pollution can be either foreign substance or naturally occurring
contaminates. Different types of pollution are air pollution, land pollution,
water pollution, noise pollution, plastic pollution, light pollution, therma
pollutionand so on.Major forms of pollution include air pollution, light
pollution, litter, noise pollution, plastic pollution, soil contamination,
radioactive contamination, thermal pollution, visual pollution, and water

pollution.

The burning of coal and wood, and the presence of many horses in concentrated
areas made the cities the primary sources of pollution. The Industrial Revolution
brought an infusion of untreated chemicals and wastes into local streams that
served . It was the Industrial Revolution that gave birth to environmental
pollution as we know it today. London also recorded one of the earlier extreme
cases of water quality problems with the area , which led to construction of the
local area system soon afterward. Pollution issues escalated as population
growth far exceeded viability of neighborhoods to handle their waste problem.
Reformers began to demand sewer systems and clean water.

Forms of pollution :

Blue drain and yellow fish symbol used by the UK Environment Agency to
raise awareness of the ecological impacts of contaminating surface drainage.
The major forms of pollution are listed below along with the particular
contaminant relevant to each of them. Air pollution: the release of chemicals
and particulates into the atmosphere. Common gaseous pollutants include
carbon monoxide, sulfur dioxide, contaminant relevant to each of them. Air
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pollution: the release of chemicals and particulates into the atmospher. Common
gaseous pollutants include carbon monoxide, sulfur dioxide,
chlorofluorocarbons (CFCs) and nitrogen oxides
produced by industry and motor vehicles.
Photochemical ozone and smog are created as
nitrogen oxides and hydrocarbons react to sunlight.
Particulate matter, or fine dust is characterized by
their micrometre size PMj to PM3s.

« Electromagnetic pollution: the overabundance
of electromagnetic radiation in their non-
ionizing form, like radio waves, etc, that
people are constantly exposed at, especially in large cities. It's still
unknown whether or not those types of radiation have any effects on
human health, though.

« Light pollution: includes light trespass, over-illumination and
astronomical interference.

. Littering: the criminal throwing of inappropriate man-made objects,
unremoved, onto public and private properties.

« Noise pollution: which encompasses roadway M\
noise, aircraft noise, industrial noise as well as
high-intensity sonar.

« Plastic pollution: involves the accumulation of
plastic products and microplastics in the
environment that adversely affects wildlife,
wildlife habitat, or humans.

« Soil contamination occurs when chemicals are released by spill or
underground leakage. Among the most significant soil contaminants are
hydrocarbons, heavy metals, MTBE' herbicides, pesticides and
chlorinated hydrocarbons.

. Radioactive contamination, resulting from 20th century activities in
atomic physics, such as nuclear power generation and nuclear weapons
research, manufacture and deployment. (See :
alpha emitters and actinides in the
environment. Thermal pollution, is a
temperature change in natural water bodies
caused by human influence, such as use of
water as coolant in a power plaVisual
pollution, which can refer to the presence of
overhead power lines, motorway billboards,
scarred landforms (as from strip mining),
open storage of trash, municipal solid waste or space debris.
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« Water pollution, by the discharge of industrial wastewater from
commercial and industrial waste (intentionally or through spills) into
surface waters; discharges of untreated sewage, and chemical
contaminants, such as chlorine, from treated sewage; release of waste and
contaminants into surface runoff flowing to surface waters (including
urban runoff and agricultural runoff, which may contain chemical
fertilizers and pesticides; also including human feces from open
defecation — still a major problem in many developing countries);
groundwater pollution from waste disposal and leaching into the ground,
including from pit latrines and septic tanks; eutrophication and littering.

Cause of Pollution :

Air pollution comes from both natural and
human-made (anthropogenic) sources. However,
globally human-made pollutants from
combustion, construction, mining, agriculture
and warfare are increasingly significant in the air
pollution equation.

Motor vehicle emissions are one of the leading
causes of air pollution. Principal stationary
pollution sources include chemical plants, coal- §
fired power plants, oil refineries,[8 petrochemical plan S, nuclear waste
disposal activity, incinerators, large livestock farms (dairy cows, pigs,
poultry, etc.), PVC factories, metals production factories, plastics factories,
and other heavy industry. Agricultural air pollution comes from
contemporary practices which include clear felling and burning of natural
vegetation as well as spraying of pesticides and herbicides. About 400
million metric tons of hazardous wastes are generated each year. The United
States alone produces about 250 million metric tons.Americans constitute
less than 5% of the world's population, but produce roughly 25% of the
world's CO2 and generate approximately 30% of world's waste.

« InFebruary 2007, a report by the Intergovernmental Panel on Climate
Change (IPCC), representing the work of 2,500 scientists, economists,
and policymakers from more than 120 countries, confirmed that humans
have been the primary cause of global warming since 1950. Humans have
ways to cut greenhouse gas emissions and avoid the consequences of
global warming, a major climate report concluded. But to change the
climate, the transition from fossil fuels like coal and oil needs to occur
within decades, according to the final report this year from the UN's
Intergovernmental Panel on Climate Change (IPCC).
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« Some of the more common soil contaminants are chlorinated
hydrocarbons (CFH), heavy metals (such as chromium, cadmium — found
in rechargeable batteries, and lead — found in lead paint, aviation fuel and
still in some countries, gasoline), MTBE, zinc, arsenic and benzene. In
2001 a series of press reports culminating in a book called Fateful
Harvest unveiled a widespread practice of recycling industrial byproducts
into fertilizer, resulting in the contamination of the soil with various
metals. Ordinary municipal landfills are the source of many chemical
substances entering the soil environment (and often groundwater),
emanating from the wide variety of refuse accepted, especially substances
illegally discarded there, or from pre-1970 landfills that may have been
subject to little control in the U.S. or EU. There have also been some
unusual releases of polychlorinated dibenzodioxins, commonly called
dioxins for simplicity, such as TCDD

« Pollution can also be the consequence of a natural disaster. For example,
hurricanes often involve water contamination from sewage, and
petrochemical spills from ruptured boats or automobiles. Larger scale and
environmental damage is not uncommon when coastal oil rigs or
refineries are involved. Some sources of pollution, such as nuclear power
plants or oil tankers, can produce widespread and potentially hazardous
releases when accidents occur.

« In the case of noise pollution the dominant source class is the motor
vehicle, producing about ninety percent of all unwanted noise worldwide.

Effects :

Human health :

Further information: Soil pollution § Health effects, Toxic hotspots, and List of
pollution-related diseases etc.Overview of main health effects on humans from
some common types of pollution. Adverse air quality can kill many organisms,
including humans. Ozone pollution can cause respiratory disease,
cardiovascular disease, throat inflammation, chest pain, and congestion. Water
pollution causes approximately 14,000 deaths per day, mostly due to
contamination of drinking water by untreated sewage in developing countries.
An estimated 500 million Indians have no access to a proper toilet, Over ten
million people in India fell ill with waterborne illnesses in 2013, and 1,535
people died, most of them children.Nearly 500 million Chinese lack access to
safe drinking water. The high smog levels has been facing for a long time can
do damage to civilians' bodies and cause different diseases. The WHO
estimated in 2007 that air pollution causes half a million deaths per year in
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India. Studies have estimated that the number of people killed annually in the
United States could be over 50,000.

Oil spills can cause skin irritations and rashes. Noise pollution induces hearing
loss, high blood pressure, stress, and sleep disturbance. Mercury has been linked
to developmental deficits in children and neurologic symptoms. Older people
are majorly exposed to diseases induced by air pollution. Those with heart or
lung disorders are at additional risk. Children and infants are also at serious risk.
Lead and other heavy metals have been shown to cause neurological problems.
Chemical and radioactive substances can cause cancer and as well as birth
defects.

An October 2017 study by the Lancet Commission on Pollution and Health
found that global pollution, specifically toxic air, water, soils and workplaces,
kills nine million people annually, which is triple the number of deaths caused
by AIDS, tuberculosis and malaria combined, and 15 times higher than deaths
caused by wars and other forms of human violence The study concluded that
"pollution is one of the great existential challenges of the Anthropocene era.
Pollution endangers the stability of the Earth’s support systems and threatens
the continuing survival of human societies."

Environment :

Pollution has been found to be present widely in the environment. There are a
number of effects of this:

Biomagnification describes situations where toxins (such as heavy metals) may
pass through trophic levels, becoming exponentially more concentrated carbon
dioxide emissions. Carbon dioxide emissions cause ocean acidification, the
ongoing decrease in the pH of the Earth's oceans as CO2 becomes dissolved.
The emission of greenhouse gases leads to global warming which affects
ecosystems in many ways. Invasive species can outcompete native species and
reduce biodiversity. Invasive plants can contribute debris and biomolecules
(allelopathy) that can alter soil and chemical compositions of an environment,
often reducing native species competitiveness.

o Nitrogen oxides are removed from the air by rain and fertilise land which can
change the species composition of ecosystems.

e Smog and haze can reduce the amount of sunlight received by plants to carry
out photosynthesis and leads to the production of tropospheric ozone which
damages plants.

¢ Soil can become infertile and unsuitable for plants. This will affect other
environment.
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Pollution control :

Air pollution control system, known as a Thermal oxidizer, decomposes hazard
gases from industrial air streams at a factory in the United States of
America.Pollution control is a term used in environmental management. It
means the control of emissions and effluents into air, water or soil. Without
pollution control, the waste products from overconsumption, heating,
agriculture, mining, manufacturing, transportation and other human activities,
whether they accumulate or disperse, will degrade the environment. In the
hierarchy of controls, pollution prevention and waste minimization are more
desirable than pollution control. In the field of land development, low impact
development is a similar technique for the prevention of urban pollution.

Process :

Recycling, Reusing, Waste minimisation, Preventing, Compost etc.
Pollution control devices :

o Air pollution control --- Thermal oxdizier
« Dust collection systems ---Baghouses, cyclones, electrostatic precipitator
e Scrubbers ---Baffle spray scrubber

Perspective :

The earliest precursor of pollution generated by life forms would have
been a natural function of their existence. The attendant consequences on
viability and population levels fell within the sphere of natural selection.
These would have included the demise of a population locally or
ultimately, species extinction. Processes that were untenable would have
resulted in a new balance brought about by changes and adaptations. At
the extremes, for any form of life, consideration of pollution is
superseded by that of survival. For humankind, the factor of technology is
a distinguishing and critical consideration, both as an enabler and an
additional source of byproducts. Short of survival, human concerns
include the range from quality of life to health hazards. Since science
holds experimental demonstration to be definitive, modern treatment of
toxicity or environmental harm involves defining a level at which an
effect is observable. Common examples of fields where practical
measurement is crucial include automobile emissions control, industrial
exposure (e.g. Occupational Safety and Health Administration (OSHA)
PELS), toxicology (e.g.LD), and medicine (e.g. medication and radiation
doses).
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INTRODUCTION :

e Florais all the plant lite present in a region on time.
qenerally the naturally occurring particular (indigenous)
native plants. Sometimes bacteria and fund are also
reterred as flora, as in the terms but flora on skin flora.

The word flora comes from the Latin name of "Flora”,
the goddess of plants, flowers and fertility in Roman
mythology. The technical team "Flora” is then derived from
a metonymy of their fodders at the end of sixteenth
century. It was first reseed in to denote the natural
vegetation of an area. Then in pocTy seventeenth century
“Hora” was used to refer the tlowers of an artificial
garden.

* Flora may be subdivided below in
special environ ment :

(a) Native Flora: The native and indigenous flora of an
area.

(b) Garden Flora : The plants that are delibanet ? grown
by humans agriculture and horticulture.

, (L) Weed Flora: Iraditionally this classitication was
'-‘if;j.lf’é-'*";apphed to plants regarded as undesirable and studied in
orts to control or eradicate them.
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> &IMS AND OBJECTIVES:

e [p study plant eco-systems in order to understand
sensing and communication mechanisms, which will
be used as models for the specitication of the plant
ante fact intertacing mechanisms.

 [p implement strict restrictions on exports of mane
nlants.

* [opressure all varieties of old and new tlora.

 [p assess the biodiversity and to understand the
resource potential

* [p assess the nature and distribution of vegetation in
and around my surrounding area..

* And most important to study the ecological
importance of flora.
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e« LOCATION OF THE STUDY
AREA :

My study area located 1n

South Kolkata. This 1s located
towards fast side of our
township. It situated at 22°51'
latitude North and 88°39
longitude East. It known as
Shantipally , Kolkata - 700
107, West Bengal. My area has
- very good biodiversity. Here
. has many many kind of plants
- and flowers. Local people love
gendering and here has many
ponds, Which helps to grow
/, aquatic plant 1n our locality.
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» METHODS OF DATA COLLECTION:

Preparing a general checklist
of all plants encounted i1n the
study area. This would 1ndicate
the bio diversity for plants.
Discussion with local people so as
to elict information about local
plants. Generation of primary data
by render taking systematic
ecological studies 1n area.

And dates are collected from

. online published research articles,

. published journals and related

books. Then the collected dates are

minutely observed and a document

1s then prepared on varies

components, bio-diversity and

« natural resources available 1n that

Vfrea under the guidance of
. teachers.
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iII:

» Results and Discussion:-

After surves in my locality | found various
types of flora in my locality. Here it listed below.

SLNO | COMMON | ZOOLOGIC
ENGLISH AL NAME
NAME

IMPORTANCE

(1) Holy Ocimum eIt can cure fever,
Basil tenluiflor cough.
(Known um *Tulshi leaves are
as Tulshi) used to treat skin
problems.

 Tulshi is used to
treat insect bites.

* Tulshi also used
to treat respiratory
problems.

*Tulshi can stop
dandruff and

prevent dry scalp.

(11) Aloe Aloe vera ®Heals burns

Vera "improve digestive
health.
"Promotes oral
health.
mRelievesahal
Figgures.
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COMMO | ZOOLOGICAL IMPORTANCE
N

ENGLISH
NAME

(ili) Mango Mangifera " |t helps to fighting
indica cancer.
"For healthy eyes.
=Exporting mango is
very proffitable.
®"Mango juice is very
healthy product.

(iv) Money Epiremnum =Purifiesair
plant aureum mActs as on anti
radiator.
=Keeps medicinal
benefits.

(v) Banyan Ficus " Banyan leaves cure
tree benghalensis  rashes
= Milky latex prevent

. bleeding piles.
- =Apply paste of aerial
roots remove pimple.
;' =Boil bark of banyan
tree in one cup water.
Gargle with this water
frequently cure
mouth ulcers.
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SLNO | COMMON | ZOOLOGICAL IMPORTANCE
ENGLISH NAME
NAME

(Vi) Star Nymphaea ¢ Fried star lotus is
lotus nouchali  very delicious.
(Vii) Vasaka Justicia = Remedies cough

adhatoda and cold
"Promotes gut
health.
=Purifies blood.
=Prevent heals
ulcers.

>CONCLUSION.:

We conclude that species spatial
33 dlstrlbutlons are directly effected by
L Warmmg and subsequently climate
change. In general terms 1t has
been started by the scientific
'~ community that the distribution of
. specles 1s 1nfact being move 1n a
. “poleward trend. Within the realm of

;;-f our study we found the evidence
that we d1d find and cited leads us
. |_to distribution of species altered by
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It also conclude that the
potential for producing plant and
animal proten 1s a major
advantages of my area. It retains
ecological balance during the
consumption and absorption 1n
comfortable biotic notes.

To  contribute to  the
Sustainable future which we all
would like to see, we must work
on reducing our ecological
footprints on earth. An ecological

-+ footprint 1s "A measure of human
pressures on the natural

. environment from the

consumption of renewable

+ resources and the production of
"~ pollution.

* And also solve of more and
& \more iree solve our lives and
. earth.
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INTRODUCTION :

e Florais all the plant lite present in a region on time.
qenerally the naturally occurring particular (indigenous)
native plants. Sometimes bacteria and fund are also
reterred as flora, as in the terms but flora on skin flora.

The word flora comes from the Latin name of "Flora”,
the goddess of plants, flowers and fertility in Roman
mythology. The technical team "Flora” is then derived from
a metonymy of their fodders at the end of sixteenth
century. It was first reseed in to denote the natural
vegetation of an area. Then in pocTy seventeenth century
“Hora” was used to refer the tlowers of an artificial
garden.

* Flora may be subdivided below in
special environ ment :

(a) Native Flora: The native and indigenous flora of an
area.

(b) Garden Flora : The plants that are delibanet ? grown
by humans agriculture and horticulture.

, (L) Weed Flora: Iraditionally this classitication was
'-‘if;j.lf’é-'*";apphed to plants regarded as undesirable and studied in
orts to control or eradicate them.
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> &IMS AND OBJECTIVES:

e [p study plant eco-systems in order to understand
sensing and communication mechanisms, which will
be used as models for the specitication of the plant
ante fact intertacing mechanisms.

 [p implement strict restrictions on exports of mane
nlants.

* [opressure all varieties of old and new tlora.

 [p assess the biodiversity and to understand the
resource potential

* [p assess the nature and distribution of vegetation in
and around my surrounding area..

* And most important to study the ecological
importance of flora.
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e« LOCATION OF THE STUDY
AREA :

My study area located 1n

South Kolkata. This 1s located
towards fast side of our
township. It situated at 22°51'
latitude North and 88°39
longitude East. It known as
Shantipally , Kolkata - 700
107, West Bengal. My area has
- very good biodiversity. Here
. has many many kind of plants
- and flowers. Local people love
gendering and here has many
ponds, Which helps to grow
/, aquatic plant 1n our locality.
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» METHODS OF DATA COLLECTION:

Preparing a general checklist
of all plants encounted i1n the
study area. This would 1ndicate
the bio diversity for plants.
Discussion with local people so as
to elict information about local
plants. Generation of primary data
by render taking systematic
ecological studies 1n area.

And dates are collected from

. online published research articles,

. published journals and related

books. Then the collected dates are

minutely observed and a document

1s then prepared on varies

components, bio-diversity and

« natural resources available 1n that

Vfrea under the guidance of
. teachers.
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» Results and Discussion:-

After surves in my locality | found various
types of flora in my locality. Here it listed below.

SLNO | COMMON | ZOOLOGIC
ENGLISH AL NAME
NAME

IMPORTANCE

(1) Holy Ocimum eIt can cure fever,
Basil tenluiflor cough.
(Known um *Tulshi leaves are
as Tulshi) used to treat skin
problems.

 Tulshi is used to
treat insect bites.

* Tulshi also used
to treat respiratory
problems.

*Tulshi can stop
dandruff and

prevent dry scalp.

(11) Aloe Aloe vera ®Heals burns

Vera "improve digestive
health.
"Promotes oral
health.
mRelievesahal
Figgures.

Scanned by TapScanner



COMMO | ZOOLOGICAL IMPORTANCE
N

ENGLISH
NAME

(ili) Mango Mangifera " |t helps to fighting
indica cancer.
"For healthy eyes.
=Exporting mango is
very proffitable.
®"Mango juice is very
healthy product.

(iv) Money Epiremnum =Purifiesair
plant aureum mActs as on anti
radiator.
=Keeps medicinal
benefits.

(v) Banyan Ficus " Banyan leaves cure
tree benghalensis  rashes
= Milky latex prevent

. bleeding piles.
- =Apply paste of aerial
roots remove pimple.
;' =Boil bark of banyan
tree in one cup water.
Gargle with this water
frequently cure
mouth ulcers.

Scanned by TapScanner



SLNO | COMMON | ZOOLOGICAL IMPORTANCE
ENGLISH NAME
NAME

(Vi) Star Nymphaea ¢ Fried star lotus is
lotus nouchali  very delicious.
(Vii) Vasaka Justicia = Remedies cough

adhatoda and cold
"Promotes gut
health.
=Purifies blood.
=Prevent heals
ulcers.

>CONCLUSION.:

We conclude that species spatial
33 dlstrlbutlons are directly effected by
L Warmmg and subsequently climate
change. In general terms 1t has
been started by the scientific
'~ community that the distribution of
. specles 1s 1nfact being move 1n a
. “poleward trend. Within the realm of

;;-f our study we found the evidence
that we d1d find and cited leads us
. |_to distribution of species altered by

||

v'.' I|. [
- NN
] Y .

N o
, , -
i j
1 ¥
.}

1 &

]

N

atlc change.

Scanned by TapScanner



It also conclude that the
potential for producing plant and
animal proten 1s a major
advantages of my area. It retains
ecological balance during the
consumption and absorption 1n
comfortable biotic notes.

To  contribute to  the
Sustainable future which we all
would like to see, we must work
on reducing our ecological
footprints on earth. An ecological

-+ footprint 1s "A measure of human
pressures on the natural

. environment from the

consumption of renewable

+ resources and the production of
"~ pollution.

* And also solve of more and
& \more iree solve our lives and
. earth.
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Ecosystem

An ecosystem is a community of living organisms in conjunction with the nonliving components of
their environment, interacting as a system. Ecosystems can be very large or very small. Tide pools,
the ponds left by the ocean as the tide goes out, are complete, tiny ecosystems. Tide pools contain
seaweed, a kind of algae, which uses photosynthesis to create food. Herbivores such as abalone eat
the seaweed. The whole surface of Earth is a series of connected ecosystems. Ecosystems are often
connected in a larger biome. Biomes are large sections of land, sea, or atmosphere. Forests, ponds,
reefs, and tundra are all types of biomes, for example. They're organized very generally, based on
the types of plants and animals that live in them. Within each forest, each pond, each reef, or each
section of tundra, you'll find many different ecosystems.

"Types of ecosystem

Ecosystems are generally classified into four types. Ecosystems are parts of biomes, which are
climatic systems of life and organisms. In the biome's ecosystems, there are living and nonliving
environmental factors known as biotic and abiotic. Biotic factors are organisms, plants and animals,
and abiotic factors are nonliving environmental factors, such as light, water or gasses in the system.

The four classifications of ecosystem are:
eTerrestrial ecosystems :

Terrestrial ecosystems are land systems such as forests, deserts, grasslands, tundra and
coastal regions. Depending on the biome's climate, more than one terrestrial ecosystem can be
present.

elentic ecosystems:

Lentic is a class of aquatic ecosystems that are found on land, such as:

e ponds

e rivers

e lakes

e swamps
e streams

Mostly, lentic ecosystems are described as still bodies of fresh water, and they are smaller
ecosystems. One of the requirements of a lentic body of water is that it is exposed to the sun to
encourage photosynthesis.

elLotic ecosystems:

The lotic systems are moving bodies of water that flow to other bodies of water and
eventually to the ocean. These systems can include springs, rivers and streams, or any body of water
that flows to marinelike waters or the ocean. Unlike lentic, the lotic systems do not thrive off
photosynthesis and can include bodies of fresh- and saltwater.



e Artificial ecosystems:
Man-made systems include areas as large as beaches and forests, and those as small as
terrariums, for example. Sometimes they are made to replenish the environment, and other times

they are to help environmentalists learn. Biodomes, for examples, are closed, artificial ecosystems
created for the study of biology.

Components of an Ecosystem

We can clarify the parts of an ecosystem by listing them under the headings "abiotic" and "biotic".

ABIOTIC COMPONENTS BIOTIC COMPONENTS
Sunlight Primary producers
Temperature Herbivores
Precipitation Carnivores
Water or moisture Omnivores
Soil or water chemistry (e.g., P, NOs, NHa) Detritivores

Some common examples of ecosystem are ponds, rivers, wetlands, and more

"Examples of ecosystem

(@ Ponds

Pond Ecosystem refers to fresh water ecosystem on which different organisms depend for their
survival and to fulfil their nutritional needs as well. The ponds are the water bodies which are usually
of 12-15 feet deep in which the sun rays can reach which results into growing of plants down there.

e Types of ponds:

Pond Ecosystem falls in fresh water ecosystem which is further divided into three parts namely
littoral zone, open water zone and deep water zones.

The littoral zone is a zone which is an area near the shore where sunlight follows it way down and
allows the plants to grow.

Open water zone which actually is well known as pelagic zone. It is that zone where water is neither
close to the bottom nor near the shore.

The last is the deep water zone which is the lowest level lying above the sea and below the thermo
cline.

Pond Ecosystem can also be differentiated in other way. It is classified in five types which are salt
ponds, garden ponds, freshwater ponds, vernal ponds and underground ponds.

Salt ponds are one which are near the sea side and consist brackish water.



Freshwater pool can form anywhere because of rains.
Vernal ponds are those which are created because of depression in the ground and are seasonal.

Lastly, underground ponds which are created near the rocks.

e Characteristics

Pond Ecosystem is the balance of fish, bacteria and plants which together support each other. Pond
Ecosystem works on ponds which are shallow enough for the sunlight to pass through it. Ponds are
wet and are surrounded by artificial and natural banks. The ponds provide inhabitation to wetland
plant and animals. Pond works with a combination of three food webs at a time. Vernal type of
ponds inhabitant rare and endangered plant species.

e Importance

They provide inhabitation to scarce species and support biodiversity much more than any other
freshwater habitat. It is a home to lot many species. Ponds work as mini reservoir which helps to
drain fields during rain. Ponds recycle the nutrients and reduce the amount of nitrates and
phosphates.

(@Forests

A forest ecosystem is a functional unit or a system which comprises of soil, trees, insects, animals,
birds, and man as its interacting units. A forest is a large and complex ecosystem and hence has
greater species diversity.

e Types of forests:

Forest ecosystem has been classified into three major types — tropical forest ecosystem, temperate
forest ecosystem and boreal ecosystem.

Tropical forest ecosystem: Tropical forests, also known as tropical rainforest, receive
almost 100 inches of rain every year. Tropical forests are usually found in latitude between 23.5
degrees North and 23.5 degrees South. The temperature recorded in tropical forests is between 68
degrees and 77 degrees Fahrenheit. Heavy rainfall in the tropical forest leads to poor quality of soil



due to a lack of nutrients and leaching of soil nutrients. The vegetation of the tropical rainforest
mostly includes broad-leafed trees that are about 82-115 feet height. Due to dense canopy, the sun
finds it quite tough to reach the forest floor. The tropical forest is a home for millions of animals that
includes a massive variety of birds, mammals, amphibians, reptiles, etc.

Temperate forest ecosystem: Temperate forests are usually found in North America,
Eurasia, Japan, etc. Temperate forest receives less rainfall as compared to tropical forests
approximately 30-60 inches every year. The winters in the temperate forest quite often experience
temperature below freezing point, and in summers, the temperature becomes very high with a high
level of humidity. The soil of temperate forest is rich in organic matter that allows a huge variety of
vegetation to grow in the temperate forest. The temperate forest provides natural habitat to many
animals such as squirrels, deer, black bears, raccoons, coyotes, various birds like warblers, owls,
woodpeckers, hawks, etc.

Boreal forest ecosystem: The boreal forest is also known as Taiga forests are generally
found in Siberia, Northern Asia, Canada, and Scandinavia.Boreal forests receive approximately 15-40
inches precipitation every year. The trees found in boreal forests are the evergreen type, such as
pine, fir, spruce, etc. The boreal forest has a dense canopy that hardly allows the sun to reach the
forest surface. Some examples of animals that lived in boreal forests are — elk, caribou, lynxes,
wolverines, deer, snowshoe hare, moose, wolves, etc.

e Characteristics

The forest ecosystem of a particular region depends on the seasonal variation of the country in
which the forest falls. The canopy layer is one of the most distinguishing characteristics of a forest
ecosystem. The dense canopy layers act as a barrier against wind, rain, snow, etc. to protect various
species. The forest ecosystem is home to a huge variety of insects. These insects found thousands of
options as their shelter in the forest ecosystem. Hence, these insects get attracted to the natural
habitats provided by the forest ecosystem. The forest ecosystem provides the most favorable
conditions to various species of birds. As a result, these species get attracted by the forest
ecosystem and take shelter on trees.




(3)Wetland

A wetland is a distinct ecosystem that is flooded by water, either permanently or seasonally, where
oxygen-free processes prevail. Wetlands play a number of functions, including water purification,
water storage, processing of carbon and other nutrients, stabilization of shorelines, and support of
plants and animals. Wetlands are also considered the most biologically diverse of all ecosystems,
serving as home to a wide range of plant and animal life. Wetlands occur naturally on every
continent. The water in wetlands is either freshwater, brackish, or saltwater. The main wetland
types are swamp, marsh, bog, and fen; sub-types include mangrove forest, carr, pocosin, floodplains,
mire, vernal pool, sink, and many others. Wetlands can be tidal (inundated by tides) or non-tidal.

e Dominant Wildlife in Wetlands

Wetlands provide extraordinary wildlife diversity. The dominant wetlands wildlife includes fishes and
crustaceans, migrating birds and waterfowl, and some mammal species such as: foxes, deer
etc.Turtles, frogs, snakes, and other reptiles and amphibians call wetlands home. Many of these
animals provide food for other animals and for people. A number of endangered and threatened
wildlife species reside in wetlands.

e Importance of protecting Wetlands

Wetland ecology represents a balance between the species that live in wetlands and the
environment around them. Flooding shapes the chemical and physical characteristics of
wetlands and how much oxygen exists in them. When this delicate balance unravels,
wetlands and their denizens suffer. Wetlands provide flood control, storm barriers, clean
water and aquifer restoration. They also neutralize bacteria, absorb harmful chemicals and
filter pollutants. Wetlands provide foods such as rice, fish, cranberries and other products.
Scientists estimate at least 40 percent of the entire world’s species resides in wetlands;
without healthy wetlands ecosystems, many species on earth would suffer.

(@Estuary

An estuary is a partially enclosed body of water formed where fresh water from land meets
and mixes with salt water from the ocean. These are areas where both ocean and land
contribute to a unique ecosystem. A basic feature is the instability of an estuary due to the
ebb and flood of the tide. Plant and animal wastes are washed away, sediment is shifted and
fresh and salt water are mixed.



Estuaries come in all shapes and sizes and can be called bays, lagoons, harbours, inlets,
sounds, wetlands and swamps. Estuaries are unique environments to which plants and
animals have specially adapted.

e Characteristics

In estuaries, the salty ocean mixes with a freshwater river, resulting in brackish waterAn estuary
may also be called a bay, lagoon, sound, or slough. Water continually circulates into and out of an
estuary.

e [mportance

Estuaries and their surrounding wetlands are also buffer zones. They stabilize shorelines and protect
coastal areas, inland habitats, and human communities from floods and storm surges from
hurricanes. When flooding does occur, estuaries often act like huge sponges, soaking up the excess
water.

=Important Ecological Concepts:

@Food Chain

The sun is the ultimate source of energy on earth. It provides the energy required for all plant
life. The plants utilise this energy for the process of photosynthesis, which is used to
synthesise their food.

During this biological process, light energy is converted into chemical energy and is passed
on through successive levels. The flow of energy from a producer, to a consumer and
eventually, to an apex predator or a detritivore is called the food chain.

Dead and decaying matter, along with organic debris, is broken down into its constituents by
scavengers. The reducers then absorb these constituents. After gaining the energy, the
reducers liberate molecules to the environment, which can be utilised again by the producers.
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@Ecological Pyramids

An ecological pyramid is the graphical representation of the number, energy, and biomass of
the successive trophic levels of an ecosystem.The base of the ecological pyramid comprises
the producers, followed by primary and secondary consumers. The tertiary consumers hold
the apex. In some food chains, the quaternary consumers are at the very apex of the food
chain.

ECOLOGICAL PYRAMID
¥

@Food Web

Food web is a network of interconnected food chains. It comprises all the food chains within
a single ecosystem. It helps in understanding that plants lay the foundation of all the food
chains. In a marine environment, phytoplankton forms the primary producer.

A Food Web

S =

FFFFFFF



Functions of Ecosystem

€@ It regulates the essential ecological processes, supports life systems and renders
stability.

@ !t is also responsible for the cycling of nutrients between biotic and abiotic
components.

elt maintains a balance among the various trophic levels in the ecosystem.
Qlt cycles the minerals through the biosphere.

eThe abiotic components help in the synthesis of organic components that involves the
exchange of energy.

Conclusion

Everyone in the world depends completely on Earth’s ecosystems and the services they
provide, such as food, water, disease management, climate regulation and many more. Over
the past fifty years, humans have changed these ecosystems more rapidly and extensively
than in any comparable period of time in human history, largely to meet rapidly growing
demands for food, fresh water, timber, fibre and fuel. This transformation of the planet has
contributed to substantial net gains in human well-being and economic development. But not
all regions and groups of people have benefitted from this process, rather many have been
harmed. So, it is better that care for ecosystem should be taken as one of the major
responsibility of every individual for sustainable living of the future generations as well.
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Ecosystem

An ecosystem is a community of living organisms in conjunction with the nonliving components of
their environment, interacting as a system. Ecosystems can be very large or very small. Tide pools,
the ponds left by the ocean as the tide goes out, are complete, tiny ecosystems. Tide pools contain
seaweed, a kind of algae, which uses photosynthesis to create food. Herbivores such as abalone eat
the seaweed. The whole surface of Earth is a series of connected ecosystems. Ecosystems are often
connected in a larger biome. Biomes are large sections of land, sea, or atmosphere. Forests, ponds,
reefs, and tundra are all types of biomes, for example. They're organized very generally, based on
the types of plants and animals that live in them. Within each forest, each pond, each reef, or each
section of tundra, you'll find many different ecosystems.

"Types of ecosystem

Ecosystems are generally classified into four types. Ecosystems are parts of biomes, which are
climatic systems of life and organisms. In the biome's ecosystems, there are living and nonliving
environmental factors known as biotic and abiotic. Biotic factors are organisms, plants and animals,
and abiotic factors are nonliving environmental factors, such as light, water or gasses in the system.

The four classifications of ecosystem are:
eTerrestrial ecosystems :

Terrestrial ecosystems are land systems such as forests, deserts, grasslands, tundra and
coastal regions. Depending on the biome's climate, more than one terrestrial ecosystem can be
present.

elentic ecosystems:

Lentic is a class of aquatic ecosystems that are found on land, such as:

e ponds

e rivers

e lakes

e swamps
e streams

Mostly, lentic ecosystems are described as still bodies of fresh water, and they are smaller
ecosystems. One of the requirements of a lentic body of water is that it is exposed to the sun to
encourage photosynthesis.

elLotic ecosystems:

The lotic systems are moving bodies of water that flow to other bodies of water and
eventually to the ocean. These systems can include springs, rivers and streams, or any body of water
that flows to marinelike waters or the ocean. Unlike lentic, the lotic systems do not thrive off
photosynthesis and can include bodies of fresh- and saltwater.



e Artificial ecosystems:
Man-made systems include areas as large as beaches and forests, and those as small as
terrariums, for example. Sometimes they are made to replenish the environment, and other times

they are to help environmentalists learn. Biodomes, for examples, are closed, artificial ecosystems
created for the study of biology.

Components of an Ecosystem

We can clarify the parts of an ecosystem by listing them under the headings "abiotic" and "biotic".

ABIOTIC COMPONENTS BIOTIC COMPONENTS
Sunlight Primary producers
Temperature Herbivores
Precipitation Carnivores
Water or moisture Omnivores
Soil or water chemistry (e.g., P, NOs, NHa) Detritivores

Some common examples of ecosystem are ponds, rivers, wetlands, and more

"Examples of ecosystem

(@ Ponds

Pond Ecosystem refers to fresh water ecosystem on which different organisms depend for their
survival and to fulfil their nutritional needs as well. The ponds are the water bodies which are usually
of 12-15 feet deep in which the sun rays can reach which results into growing of plants down there.

e Types of ponds:

Pond Ecosystem falls in fresh water ecosystem which is further divided into three parts namely
littoral zone, open water zone and deep water zones.

The littoral zone is a zone which is an area near the shore where sunlight follows it way down and
allows the plants to grow.

Open water zone which actually is well known as pelagic zone. It is that zone where water is neither
close to the bottom nor near the shore.

The last is the deep water zone which is the lowest level lying above the sea and below the thermo
cline.

Pond Ecosystem can also be differentiated in other way. It is classified in five types which are salt
ponds, garden ponds, freshwater ponds, vernal ponds and underground ponds.

Salt ponds are one which are near the sea side and consist brackish water.



Freshwater pool can form anywhere because of rains.
Vernal ponds are those which are created because of depression in the ground and are seasonal.

Lastly, underground ponds which are created near the rocks.

e Characteristics

Pond Ecosystem is the balance of fish, bacteria and plants which together support each other. Pond
Ecosystem works on ponds which are shallow enough for the sunlight to pass through it. Ponds are
wet and are surrounded by artificial and natural banks. The ponds provide inhabitation to wetland
plant and animals. Pond works with a combination of three food webs at a time. Vernal type of
ponds inhabitant rare and endangered plant species.

e Importance

They provide inhabitation to scarce species and support biodiversity much more than any other
freshwater habitat. It is a home to lot many species. Ponds work as mini reservoir which helps to
drain fields during rain. Ponds recycle the nutrients and reduce the amount of nitrates and
phosphates.

(@Forests

A forest ecosystem is a functional unit or a system which comprises of soil, trees, insects, animals,
birds, and man as its interacting units. A forest is a large and complex ecosystem and hence has
greater species diversity.

e Types of forests:

Forest ecosystem has been classified into three major types — tropical forest ecosystem, temperate
forest ecosystem and boreal ecosystem.

Tropical forest ecosystem: Tropical forests, also known as tropical rainforest, receive
almost 100 inches of rain every year. Tropical forests are usually found in latitude between 23.5
degrees North and 23.5 degrees South. The temperature recorded in tropical forests is between 68
degrees and 77 degrees Fahrenheit. Heavy rainfall in the tropical forest leads to poor quality of soil



due to a lack of nutrients and leaching of soil nutrients. The vegetation of the tropical rainforest
mostly includes broad-leafed trees that are about 82-115 feet height. Due to dense canopy, the sun
finds it quite tough to reach the forest floor. The tropical forest is a home for millions of animals that
includes a massive variety of birds, mammals, amphibians, reptiles, etc.

Temperate forest ecosystem: Temperate forests are usually found in North America,
Eurasia, Japan, etc. Temperate forest receives less rainfall as compared to tropical forests
approximately 30-60 inches every year. The winters in the temperate forest quite often experience
temperature below freezing point, and in summers, the temperature becomes very high with a high
level of humidity. The soil of temperate forest is rich in organic matter that allows a huge variety of
vegetation to grow in the temperate forest. The temperate forest provides natural habitat to many
animals such as squirrels, deer, black bears, raccoons, coyotes, various birds like warblers, owls,
woodpeckers, hawks, etc.

Boreal forest ecosystem: The boreal forest is also known as Taiga forests are generally
found in Siberia, Northern Asia, Canada, and Scandinavia.Boreal forests receive approximately 15-40
inches precipitation every year. The trees found in boreal forests are the evergreen type, such as
pine, fir, spruce, etc. The boreal forest has a dense canopy that hardly allows the sun to reach the
forest surface. Some examples of animals that lived in boreal forests are — elk, caribou, lynxes,
wolverines, deer, snowshoe hare, moose, wolves, etc.

e Characteristics

The forest ecosystem of a particular region depends on the seasonal variation of the country in
which the forest falls. The canopy layer is one of the most distinguishing characteristics of a forest
ecosystem. The dense canopy layers act as a barrier against wind, rain, snow, etc. to protect various
species. The forest ecosystem is home to a huge variety of insects. These insects found thousands of
options as their shelter in the forest ecosystem. Hence, these insects get attracted to the natural
habitats provided by the forest ecosystem. The forest ecosystem provides the most favorable
conditions to various species of birds. As a result, these species get attracted by the forest
ecosystem and take shelter on trees.




(3)Wetland

A wetland is a distinct ecosystem that is flooded by water, either permanently or seasonally, where
oxygen-free processes prevail. Wetlands play a number of functions, including water purification,
water storage, processing of carbon and other nutrients, stabilization of shorelines, and support of
plants and animals. Wetlands are also considered the most biologically diverse of all ecosystems,
serving as home to a wide range of plant and animal life. Wetlands occur naturally on every
continent. The water in wetlands is either freshwater, brackish, or saltwater. The main wetland
types are swamp, marsh, bog, and fen; sub-types include mangrove forest, carr, pocosin, floodplains,
mire, vernal pool, sink, and many others. Wetlands can be tidal (inundated by tides) or non-tidal.

e Dominant Wildlife in Wetlands

Wetlands provide extraordinary wildlife diversity. The dominant wetlands wildlife includes fishes and
crustaceans, migrating birds and waterfowl, and some mammal species such as: foxes, deer
etc.Turtles, frogs, snakes, and other reptiles and amphibians call wetlands home. Many of these
animals provide food for other animals and for people. A number of endangered and threatened
wildlife species reside in wetlands.

e Importance of protecting Wetlands

Wetland ecology represents a balance between the species that live in wetlands and the
environment around them. Flooding shapes the chemical and physical characteristics of
wetlands and how much oxygen exists in them. When this delicate balance unravels,
wetlands and their denizens suffer. Wetlands provide flood control, storm barriers, clean
water and aquifer restoration. They also neutralize bacteria, absorb harmful chemicals and
filter pollutants. Wetlands provide foods such as rice, fish, cranberries and other products.
Scientists estimate at least 40 percent of the entire world’s species resides in wetlands;
without healthy wetlands ecosystems, many species on earth would suffer.

(@Estuary

An estuary is a partially enclosed body of water formed where fresh water from land meets
and mixes with salt water from the ocean. These are areas where both ocean and land
contribute to a unique ecosystem. A basic feature is the instability of an estuary due to the
ebb and flood of the tide. Plant and animal wastes are washed away, sediment is shifted and
fresh and salt water are mixed.



Estuaries come in all shapes and sizes and can be called bays, lagoons, harbours, inlets,
sounds, wetlands and swamps. Estuaries are unique environments to which plants and
animals have specially adapted.

e Characteristics

In estuaries, the salty ocean mixes with a freshwater river, resulting in brackish waterAn estuary
may also be called a bay, lagoon, sound, or slough. Water continually circulates into and out of an
estuary.

e [mportance

Estuaries and their surrounding wetlands are also buffer zones. They stabilize shorelines and protect
coastal areas, inland habitats, and human communities from floods and storm surges from
hurricanes. When flooding does occur, estuaries often act like huge sponges, soaking up the excess
water.

=Important Ecological Concepts:

@Food Chain

The sun is the ultimate source of energy on earth. It provides the energy required for all plant
life. The plants utilise this energy for the process of photosynthesis, which is used to
synthesise their food.

During this biological process, light energy is converted into chemical energy and is passed
on through successive levels. The flow of energy from a producer, to a consumer and
eventually, to an apex predator or a detritivore is called the food chain.

Dead and decaying matter, along with organic debris, is broken down into its constituents by
scavengers. The reducers then absorb these constituents. After gaining the energy, the
reducers liberate molecules to the environment, which can be utilised again by the producers.
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@Ecological Pyramids

An ecological pyramid is the graphical representation of the number, energy, and biomass of
the successive trophic levels of an ecosystem.The base of the ecological pyramid comprises
the producers, followed by primary and secondary consumers. The tertiary consumers hold
the apex. In some food chains, the quaternary consumers are at the very apex of the food
chain.

ECOLOGICAL PYRAMID
¥

@Food Web

Food web is a network of interconnected food chains. It comprises all the food chains within
a single ecosystem. It helps in understanding that plants lay the foundation of all the food
chains. In a marine environment, phytoplankton forms the primary producer.

A Food Web
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Functions of Ecosystem

€@ It regulates the essential ecological processes, supports life systems and renders
stability.

@ !t is also responsible for the cycling of nutrients between biotic and abiotic
components.

elt maintains a balance among the various trophic levels in the ecosystem.
Qlt cycles the minerals through the biosphere.

eThe abiotic components help in the synthesis of organic components that involves the
exchange of energy.

Conclusion

Everyone in the world depends completely on Earth’s ecosystems and the services they
provide, such as food, water, disease management, climate regulation and many more. Over
the past fifty years, humans have changed these ecosystems more rapidly and extensively
than in any comparable period of time in human history, largely to meet rapidly growing
demands for food, fresh water, timber, fibre and fuel. This transformation of the planet has
contributed to substantial net gains in human well-being and economic development. But not
all regions and groups of people have benefitted from this process, rather many have been
harmed. So, it is better that care for ecosystem should be taken as one of the major
responsibility of every individual for sustainable living of the future generations as well.
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Introduction ;

An ecosystem is a region with a specific and recognizable landscape from such as forest ,
grassland , desert , wetland , coastal area. The nature of ecosystem is based on its
geographical features. It is also controlled by climatic conditions such as the amount of
thesunlight , rainfall , temperature . In short , the living community of plants and animals in
area together with the non-living components f the environment such as soil , air and water ,
constitute the eco system.

Ecosystems are divided into terrestrial or land based ecosystem and aquatic ecosystems in
water. In this project we will be discussing about the eco system of ponds wich is a part of
the aquatic ecosystem.

Ponds are an integral component of the hydrological system; and perform diverse roles in
the biosphere. These small aquatic ecosystem types disproportionately show large intensity
of many ecological processes and perform diverse roles in the biosphere.

A pond is a dynamic and ever-changing community of plants and animals. Ponds may be
natural, year-round, or seasonal, or they may be human-influenced in that ditches and dikes
provide, hold or bring water to an impoundment. These ponds become more natural year
after year . A pond ecosystem refers to the fresh water ecosystem where there are
communities of organisms that are dependent on each other and with the prevailing water
environment for their nutrients and survival. Usually ponds are shallow (hardly 15-20 ft )
water bodies in which sunlight can reach to its bottom , permitting the plants to grow there.
Pond is the simplest aquatic ecosystem to observe .

Pond Ecosystem:

A pond is a quiet body of water that is too small for wave action and too shallow for major
temperature differences from top to bottom. It usually has a muddy or silty bottom with
aquatic plants around the edges and throughout. However, it is often difficult to classify the
differences between a pond and a lake, since the two terms are artificial and the ecosystems
really exist on a continuum. Generally, in a pond, the temperature changes with the air
temperature and is relatively uniform. Lakes are similar to ponds, but because they are
larger, temperature layering or stratification takes place in summer and winter, and these
layers turnover in spring and fall. Ponds get their energy from the sun. As with other
ecosystems, plants are the primary producers. The chlorophyll in aquatic plants captures
energy from the sun to convert carbon dioxide and water to organic compounds and oxygen
through the process of photosynthesis. Nitrogen and phosphorus are important nutrients for
plants. The addition of these substances may increase primary productivity. However, too
many nutrients can cause algal blooms, leading to eutrophication.



There are differences in a pond that is temporary and has water only in the monsoon, and a
larger tank or lake that is an aquatic ecosystem throughout the year. Most ponds become
dry after the rains are over and are covered by terrestrial plants for the rest of the year.
When a pond begins to fill during the rains, its life forms such as the algae and microscopic
animals, aquatic insects, snails, and worms come out of the floor of the pond where they
have remained dormant in the dry phase. Gradually more complex animals such as crabs
frogs and fish return to the pond. The vegetation in the water consists of floating weeds and
rooted vegetation on the periphery which grow on the muddy floor under water and emerge
out of the surface of the water. As the pond fills in the monsoon a large humber of food
chains are formed. Algae is eaten by microscopic animals, which are in turn eaten by small
fish on which larger carnivorous fish depend. These are in turn eaten by birds such as
kingfishers, herons and birds of prey. Aquatic insects, worms and snails feed on the waste
material excreted by animals and the dead or decaying plant and animal matter. They act on
the detritus, which is broken down into nutrients which aquatic plants can absorb, thus
completing the nutrient cycle in the pond. The temporary ponds begin to dry after the rains
and the surrounding grasses and terrestrial plants spread into the moist mud that is
exposed. Animals such as frogs, snails and worms remain dormant in the mud, awaiting the
next monsoon.

A pond ecosystem is a system of organisms that live together in a pond. A pond ecosystem
can be defined in three ways:

1. A closed community of organisms in a body of water.

2. Anenclosed body of water that houses numerous different creatures.

3. Abiological system that includes water and plant and animal life interacting with
each other.

» Types of pond ecosystem:

Ponds can come in many different forms, and they all have their own differentiating
characteristics. Below, you will find a discussion of some of the key types of pond
ecosystem.

1. Salt ponds.
Salt ponds contain brackish (i.e. salty) water and can occur close to the sea side where
waterlogged ground creates natural pools. Salt ponds can also occur in rocky areas on
the beach, though here they are called rock pools. It is also possible to find salt ponds
inland, thanks to the presence of brackish streams created through streams flowing
through salty rocks.

2. Garden ponds.

These artificially created ponds can contain ornamental plant and animal species that
come from all over the world (i.e. non native species).

3.Freshwater pools:



Freshwater pools can form anywhere inland, either from rainfall or from the presence of
water saturating the soil. They can also be created by rivers flowing in to a depression in
the ground. They can be home to fish, birds, amphibians, crustaceans and many other
kinds of wildlife.

4. Vernal pools.

Vernal pools are seasonal ponds. They form in depressions in the ground, but only
during certain types of the year when the rainfall is heaviest. As a result, they will attract
certain types of animals and birds that are in need of a drink whenever they appear and
at other times of the year will be relatively deserted — one example for instance is a
seasonal oasis in the desert. These types of pond ecosystems are sometimes referred to
as ephemeral pools as well, to reflect the fact that they only exist at certain times of year.

5. Underground ponds.

Ponds can also form underground, in the rocky environment of caves. Here, a
surprising amount of life can be found, including fish, different bacteria, lichens and so
on.

» Biodiversity of a pond ecosystem:

A typical pond has distinct zones of biological communities linked to the physical structure of
the pond. (Figure below) The littoral zone is the near shore area where sunlight penetrates
all the way to the sediment and allows aquatic plants (macrophytes) to grow. Light levels of
about 1% or less of surface values usually define this depth. The 1% light level also defines
the euphotic zone of the lake, which is the layer from the surface down to the depth where
light levels become  too low  for
photosynthesizers. In most lakes, the sunlit
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photosynthesis and growth can persist to depths
of at least 25 meters, while the mixed layer, or
epilimnion, only extends down to about 10
meters. Ultra-oligotrophic Lake Tahoe, CA/NV,
is so transparent that algal growth historically
extended to over 100 meters, though its mixed layer only extends to about 10 meters in
summer. Unfortunately, inadequate management of the Lake Tahoe basin since about 1960
has led to a significant loss of transparency due to increased algal growth and increased
sediment inputs from stream and shoreline erosion. The higher plants in the littoral zone, in
addition to being a food source and a substrate for algae and invertebrates, provide a habitat
for fish and other organisms that is very different from the open water environment.

The limnetic zone is the open water area where light does not generally penetrate all the
way to the bottom. The bottom sediment, known as the benthic zone, has a surface layer
abundant with organisms. This upper layer of sediments may be mixed by the activity of the



benthic organisms that live there, often to a depth of 2- 5 cm (several inches) in rich organic
sediments. Most of the organisms in the benthic zone are invertebrates, such as Dipteran
insect larvae (midges, mosquitoes, black flies, etc.) or small crustaceans. The productivity of
this zone largely depends upon the organic content of the sediment, the amount of physical
structure, and in some cases upon the rate of fish predation. Sandy substrates contain
relatively little organic matter (food) for organisms and poor protection from predatory fish.
Higher plant growth is typically sparse in sandy sediment, because the sand is unstable and
nutrient deficient. A rocky bottom has a high diversity of potential habitats offering protection
(refuge) from predators, substrate for attached algae (periphyton on rocks), and pockets of
organic "ooze" (food). A flat mucky bottom offers abundant food for benthic organisms but is
less protected and may have a lower diversity of structural habitats, unless it is colonized by
higher plants.

= Producers

 Phytoplankton, literally “wandering plants,” are microscopic algae that float in the open water
and give it a green appearance. They carry out photosynthesis using carbon dioxide that is
dissolved in the water and release oxygen that is used by the bacteria and animals in the
pond. Phytoplankton are not actually plants-they are protists!

* Periphytic algae are microscopic algae that attach themselves to
substrates and give the rocks and sticks a greenish brown slimy
appearance. They also carry out photosynthesis and produce
oxygen, often near the bottom of the pond where it can be used by
decomposers.

» Submerged plants grow completely under water.

* Floating plants include plants that float on the surface and plants
that are rooted on the bottom of the pond but have leaves and/or
stems that float.

» Emergent plants are rooted in shallow water but their stems and leaves are above water
most of the time.

* Shore plants grow in wet soil at the edge of the pond.
= Consumers
» Zooplankton are microscopic animals that eat phytoplankton or %

smaller zooplankton. Some are single-celled animals, tiny
crustaceans, or tiny immature stages of larger animals.
Zooplankton float about in the open water portions of the pond and
are important food for some animals.

* Invertebrates include all animals without backbones.
Macroinvertebrates are big enough to be seen with the naked eye. ;
Some of them are only found in clean water. e

|



* Vertebrates are animals with backbones. In a pond these might include fish, frogs,
salamanders, and turtles.

Pond Ecosystem
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= Decomposers

Animal waste and dead and decaying plants and animals form detritus on the bottom of the
pond. Decomposers, also known as detritovores, are bacteria
and other organisms that break down detritus into material that
can be used by primary producers, thus returning the detritus
to the ecosystem. As this material decomposes it can serve as
a food resource for microbes and invertebrates. During decay
microbes living on detritus can pull nutrients from the overlying
water thus acting to improve water quality. In the process of
breaking down detritus, decomposers produce water and
carbon dioxide.

The Food Chain of a Pond Ecosystem is described below:

¢ Primary Consumers are the herbivores that depend on the producers for food - examples are
tadpoles, snails, very tiny fish

¢ Secondary Consumers are the organisms which depend on the primary consumers for food-
examples are medium sized fish.

o Tertiary Consumers are the organisms which can feed on the primary and the secondary consumer
—examples are the duck, crane.



¢ Top Consumers or the predators, which include the osprey, fish hawk, and humans.

» Importance Of Pond Ecosystem:

Pond Ecosystem has a great significance. They provide inhabitation to scarce species
and support biodiversity much more then any other freshwater habitat. It is a home to
lot many species.In the midst of landscapes the farmland ponds can provide us wildlife
which is not a small thing. Every pond has a story to narrate about different people
who visit them, be it for fishing or for soaking cart wheels. Ponds work as mini reservoir
which help to drain fields during rain. Ponds recycle the nutrients and reduce the
amount of nitrates and phosphates. Ponds are usually man made and are dug for
different utilities of mankind. They provide drinking water during dry weather and
vegetation to animals. They are not just important for quenching thirst or providing
inhabitation but also to add beauty to the mother nature. It touches our heart and we
feel calm and close to nature.

> Brief description of a pond ecosystem near the place | live:

Many pond ecosystems can be found in Jalpaiguri the place where I live . There's a small
pond near my house which is quite rich in
biodiversity. From small insects to big fishes have
been living in it. It is a great source for the locals of
the supply of their daily food. It has a great
importance in our locality. But some people tend to
misuse it like hey wash dishes, clothes in its water
which causes algal bloom in it. Many fishes have
died last year due to this but the locals have come
up with a solution of cleaning the pond which is a
very good initiative.




> Threats to Pond Ecosystem:

Ponds are threatened by many things including storm water runoff, pollutants and pesticides,
hydrocarbons, invasive species, and climate change. Storm water runoff collects chemicals,
pesticide, and petrochemicals dumping into ponds and lakes, altering ph balance and bringing
toxins that call kill fish and other living organisms. Similarly pesticides and other chemicals
used in the growth of crops can find its way into ponds and lakes killing fish and altering the
balance of this freshwater eco system. Hydrocarbons including gas and oil from motor vehicles
(boats), oil spills, leaks and runoff from washing cars can be toxic to plants, animals and
humans. Aquatic invasive species can attach themselves to the bottom of boats or animals
and disrupt the existing ecosystem. If the invasive species overpopulates it can choke out the
native species consuming all of the available food sources. This can result in murky and smelly
water and alter the quality of the drinking water.

Climate change affects the quantity of water that feeds a pond or lake. A warming of
temperature can impact the species living in the lake causing an imbalance such as algae to
overwhelm the other species. It can cause the water to become cloudy, and can also increase
evaporation. If the temperatures remain elevated for long periods of time cold water species
may relocate or die. Warmer temperatures also cause an increase in UV radiation which also
threatens ponds and lakes by killing off species.

> Conservation:

There are so many ways to protect ponds . Conserving water is really important and not just
in taking shorter showers or not leaving the water faucet running when washing dishes or
brushing teeth. For an illuminating look at the amount of water that goes into producing a pair
of jeans, chicken dinner. We need to read narrative about the hidden amounts of water that
go into producing readily available items that we may be completely unaware, produced by
The Nature Conservancy. Choosing environmentally friendly chemicals, fertilizers and
pesticides, dumping paint, solvents or other products down the drain will help. Fixing oil leaks
in our cars and dispose of vehicle fluids at desighated places. Washing our car at a commercial
car wash instead of on the street. Rain can wash these pollutants into storm drains and
eventually it ends up in our water supply. When removing a boat from the water allow it to dry
before moving it to another body of water. Ride a bike, use public transportation, walk, or
carpool whenever possible. And volunteer with a community group that protects ponds .

> Conclusion:

Though they can be found all over the globe, pond ecosystems are often neglected by
conservationists. All of our wetland ecosystems ought to be safeguarded because they are
vital habitats for an abundance of different species. This includes pond ecosystems which, as
we have seen, can come in many different shapes and forms and can perform many different
functions.

Unfortunately, the world’'s pond ecosystems are being threatened by many factors. These
include the drainage of wetlands for industrial purposes, pollution, urban sprawl and global
warming which is changing the face of the planet and its weather systems. So, it is up to us
right now to do all that we can to look after these beautiful and significant ecosystems. What
steps might you take in your daily life to preserve and safeguard the beautiful pools and ponds
of the world for future generations to enjoy.



ACKNOWLEDGEMENT

I am grateful to all the professors of Environmental Science of Scottish Church College for
their guidance and support. | am highly obliged to Dr. Jayeeta Chowdhury , HOD of Physics,
Scottish Church College for her constant guidance and supervision. | would also like to
express my gratitude towards my batchmates for their help .

Ahana Bandyopadhyay



PROJECT REPORT

SEMESTER 11
COURSE: AECC2 (Environmental Studies)

Project Title : Study of Ecosystem of Ponds

College Roll Number : PHSA20F604
CU Registration Number : 223-1211-049620
CU Roll Number : 203223-11-0093



Introduction ;

An ecosystem is a region with a specific and recognizable landscape from such as forest ,
grassland , desert , wetland , coastal area. The nature of ecosystem is based on its
geographical features. It is also controlled by climatic conditions such as the amount of
thesunlight , rainfall , temperature . In short , the living community of plants and animals in
area together with the non-living components f the environment such as soil , air and water ,
constitute the eco system.

Ecosystems are divided into terrestrial or land based ecosystem and aquatic ecosystems in
water. In this project we will be discussing about the eco system of ponds wich is a part of
the aquatic ecosystem.

Ponds are an integral component of the hydrological system; and perform diverse roles in
the biosphere. These small aquatic ecosystem types disproportionately show large intensity
of many ecological processes and perform diverse roles in the biosphere.

A pond is a dynamic and ever-changing community of plants and animals. Ponds may be
natural, year-round, or seasonal, or they may be human-influenced in that ditches and dikes
provide, hold or bring water to an impoundment. These ponds become more natural year
after year . A pond ecosystem refers to the fresh water ecosystem where there are
communities of organisms that are dependent on each other and with the prevailing water
environment for their nutrients and survival. Usually ponds are shallow (hardly 15-20 ft )
water bodies in which sunlight can reach to its bottom , permitting the plants to grow there.
Pond is the simplest aquatic ecosystem to observe .

Pond Ecosystem:

A pond is a quiet body of water that is too small for wave action and too shallow for major
temperature differences from top to bottom. It usually has a muddy or silty bottom with
aquatic plants around the edges and throughout. However, it is often difficult to classify the
differences between a pond and a lake, since the two terms are artificial and the ecosystems
really exist on a continuum. Generally, in a pond, the temperature changes with the air
temperature and is relatively uniform. Lakes are similar to ponds, but because they are
larger, temperature layering or stratification takes place in summer and winter, and these
layers turnover in spring and fall. Ponds get their energy from the sun. As with other
ecosystems, plants are the primary producers. The chlorophyll in aquatic plants captures
energy from the sun to convert carbon dioxide and water to organic compounds and oxygen
through the process of photosynthesis. Nitrogen and phosphorus are important nutrients for
plants. The addition of these substances may increase primary productivity. However, too
many nutrients can cause algal blooms, leading to eutrophication.



There are differences in a pond that is temporary and has water only in the monsoon, and a
larger tank or lake that is an aquatic ecosystem throughout the year. Most ponds become
dry after the rains are over and are covered by terrestrial plants for the rest of the year.
When a pond begins to fill during the rains, its life forms such as the algae and microscopic
animals, aquatic insects, snails, and worms come out of the floor of the pond where they
have remained dormant in the dry phase. Gradually more complex animals such as crabs
frogs and fish return to the pond. The vegetation in the water consists of floating weeds and
rooted vegetation on the periphery which grow on the muddy floor under water and emerge
out of the surface of the water. As the pond fills in the monsoon a large humber of food
chains are formed. Algae is eaten by microscopic animals, which are in turn eaten by small
fish on which larger carnivorous fish depend. These are in turn eaten by birds such as
kingfishers, herons and birds of prey. Aquatic insects, worms and snails feed on the waste
material excreted by animals and the dead or decaying plant and animal matter. They act on
the detritus, which is broken down into nutrients which aquatic plants can absorb, thus
completing the nutrient cycle in the pond. The temporary ponds begin to dry after the rains
and the surrounding grasses and terrestrial plants spread into the moist mud that is
exposed. Animals such as frogs, snails and worms remain dormant in the mud, awaiting the
next monsoon.

A pond ecosystem is a system of organisms that live together in a pond. A pond ecosystem
can be defined in three ways:

1. A closed community of organisms in a body of water.

2. Anenclosed body of water that houses numerous different creatures.

3. Abiological system that includes water and plant and animal life interacting with
each other.

» Types of pond ecosystem:

Ponds can come in many different forms, and they all have their own differentiating
characteristics. Below, you will find a discussion of some of the key types of pond
ecosystem.

1. Salt ponds.
Salt ponds contain brackish (i.e. salty) water and can occur close to the sea side where
waterlogged ground creates natural pools. Salt ponds can also occur in rocky areas on
the beach, though here they are called rock pools. It is also possible to find salt ponds
inland, thanks to the presence of brackish streams created through streams flowing
through salty rocks.

2. Garden ponds.

These artificially created ponds can contain ornamental plant and animal species that
come from all over the world (i.e. non native species).

3.Freshwater pools:



Freshwater pools can form anywhere inland, either from rainfall or from the presence of
water saturating the soil. They can also be created by rivers flowing in to a depression in
the ground. They can be home to fish, birds, amphibians, crustaceans and many other
kinds of wildlife.

4. Vernal pools.

Vernal pools are seasonal ponds. They form in depressions in the ground, but only
during certain types of the year when the rainfall is heaviest. As a result, they will attract
certain types of animals and birds that are in need of a drink whenever they appear and
at other times of the year will be relatively deserted — one example for instance is a
seasonal oasis in the desert. These types of pond ecosystems are sometimes referred to
as ephemeral pools as well, to reflect the fact that they only exist at certain times of year.

5. Underground ponds.

Ponds can also form underground, in the rocky environment of caves. Here, a
surprising amount of life can be found, including fish, different bacteria, lichens and so
on.

» Biodiversity of a pond ecosystem:

A typical pond has distinct zones of biological communities linked to the physical structure of
the pond. (Figure below) The littoral zone is the near shore area where sunlight penetrates
all the way to the sediment and allows aquatic plants (macrophytes) to grow. Light levels of
about 1% or less of surface values usually define this depth. The 1% light level also defines
the euphotic zone of the lake, which is the layer from the surface down to the depth where
light levels become  too low  for
photosynthesizers. In most lakes, the sunlit

euphotic zone occurs within the epilimnion. i T
osystem
. . LITTORAL ZONE = LIMNETIC ZONE |OPEN WATER)
However, in unusually transparent ponds , | rmema o -
photosynthesis may occur well below the N e
. . . " . | i
thermocline into the perennially cold BNy (U !/ s
hypolimnion. For example, in western Lake _ GE
. . - SUDMERGE e
Superior near Duluth, MN, summertime algal . T e

photosynthesis and growth can persist to depths
of at least 25 meters, while the mixed layer, or
epilimnion, only extends down to about 10
meters. Ultra-oligotrophic Lake Tahoe, CA/NV,
is so transparent that algal growth historically
extended to over 100 meters, though its mixed layer only extends to about 10 meters in
summer. Unfortunately, inadequate management of the Lake Tahoe basin since about 1960
has led to a significant loss of transparency due to increased algal growth and increased
sediment inputs from stream and shoreline erosion. The higher plants in the littoral zone, in
addition to being a food source and a substrate for algae and invertebrates, provide a habitat
for fish and other organisms that is very different from the open water environment.

The limnetic zone is the open water area where light does not generally penetrate all the
way to the bottom. The bottom sediment, known as the benthic zone, has a surface layer
abundant with organisms. This upper layer of sediments may be mixed by the activity of the



benthic organisms that live there, often to a depth of 2- 5 cm (several inches) in rich organic
sediments. Most of the organisms in the benthic zone are invertebrates, such as Dipteran
insect larvae (midges, mosquitoes, black flies, etc.) or small crustaceans. The productivity of
this zone largely depends upon the organic content of the sediment, the amount of physical
structure, and in some cases upon the rate of fish predation. Sandy substrates contain
relatively little organic matter (food) for organisms and poor protection from predatory fish.
Higher plant growth is typically sparse in sandy sediment, because the sand is unstable and
nutrient deficient. A rocky bottom has a high diversity of potential habitats offering protection
(refuge) from predators, substrate for attached algae (periphyton on rocks), and pockets of
organic "ooze" (food). A flat mucky bottom offers abundant food for benthic organisms but is
less protected and may have a lower diversity of structural habitats, unless it is colonized by
higher plants.

= Producers

 Phytoplankton, literally “wandering plants,” are microscopic algae that float in the open water
and give it a green appearance. They carry out photosynthesis using carbon dioxide that is
dissolved in the water and release oxygen that is used by the bacteria and animals in the
pond. Phytoplankton are not actually plants-they are protists!

* Periphytic algae are microscopic algae that attach themselves to
substrates and give the rocks and sticks a greenish brown slimy
appearance. They also carry out photosynthesis and produce
oxygen, often near the bottom of the pond where it can be used by
decomposers.

» Submerged plants grow completely under water.

* Floating plants include plants that float on the surface and plants
that are rooted on the bottom of the pond but have leaves and/or
stems that float.

» Emergent plants are rooted in shallow water but their stems and leaves are above water
most of the time.

* Shore plants grow in wet soil at the edge of the pond.
= Consumers
» Zooplankton are microscopic animals that eat phytoplankton or %

smaller zooplankton. Some are single-celled animals, tiny
crustaceans, or tiny immature stages of larger animals.
Zooplankton float about in the open water portions of the pond and
are important food for some animals.

* Invertebrates include all animals without backbones.
Macroinvertebrates are big enough to be seen with the naked eye. ;
Some of them are only found in clean water. e

|



* Vertebrates are animals with backbones. In a pond these might include fish, frogs,
salamanders, and turtles.

Pond Ecosystem
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= Decomposers

Animal waste and dead and decaying plants and animals form detritus on the bottom of the
pond. Decomposers, also known as detritovores, are bacteria
and other organisms that break down detritus into material that
can be used by primary producers, thus returning the detritus
to the ecosystem. As this material decomposes it can serve as
a food resource for microbes and invertebrates. During decay
microbes living on detritus can pull nutrients from the overlying
water thus acting to improve water quality. In the process of
breaking down detritus, decomposers produce water and
carbon dioxide.

The Food Chain of a Pond Ecosystem is described below:

¢ Primary Consumers are the herbivores that depend on the producers for food - examples are
tadpoles, snails, very tiny fish

¢ Secondary Consumers are the organisms which depend on the primary consumers for food-
examples are medium sized fish.

o Tertiary Consumers are the organisms which can feed on the primary and the secondary consumer
—examples are the duck, crane.



¢ Top Consumers or the predators, which include the osprey, fish hawk, and humans.

» Importance Of Pond Ecosystem:

Pond Ecosystem has a great significance. They provide inhabitation to scarce species
and support biodiversity much more then any other freshwater habitat. It is a home to
lot many species.In the midst of landscapes the farmland ponds can provide us wildlife
which is not a small thing. Every pond has a story to narrate about different people
who visit them, be it for fishing or for soaking cart wheels. Ponds work as mini reservoir
which help to drain fields during rain. Ponds recycle the nutrients and reduce the
amount of nitrates and phosphates. Ponds are usually man made and are dug for
different utilities of mankind. They provide drinking water during dry weather and
vegetation to animals. They are not just important for quenching thirst or providing
inhabitation but also to add beauty to the mother nature. It touches our heart and we
feel calm and close to nature.

> Brief description of a pond ecosystem near the place | live:

Many pond ecosystems can be found in Jalpaiguri the place where I live . There's a small
pond near my house which is quite rich in
biodiversity. From small insects to big fishes have
been living in it. It is a great source for the locals of
the supply of their daily food. It has a great
importance in our locality. But some people tend to
misuse it like hey wash dishes, clothes in its water
which causes algal bloom in it. Many fishes have
died last year due to this but the locals have come
up with a solution of cleaning the pond which is a
very good initiative.




> Threats to Pond Ecosystem:

Ponds are threatened by many things including storm water runoff, pollutants and pesticides,
hydrocarbons, invasive species, and climate change. Storm water runoff collects chemicals,
pesticide, and petrochemicals dumping into ponds and lakes, altering ph balance and bringing
toxins that call kill fish and other living organisms. Similarly pesticides and other chemicals
used in the growth of crops can find its way into ponds and lakes killing fish and altering the
balance of this freshwater eco system. Hydrocarbons including gas and oil from motor vehicles
(boats), oil spills, leaks and runoff from washing cars can be toxic to plants, animals and
humans. Aquatic invasive species can attach themselves to the bottom of boats or animals
and disrupt the existing ecosystem. If the invasive species overpopulates it can choke out the
native species consuming all of the available food sources. This can result in murky and smelly
water and alter the quality of the drinking water.

Climate change affects the quantity of water that feeds a pond or lake. A warming of
temperature can impact the species living in the lake causing an imbalance such as algae to
overwhelm the other species. It can cause the water to become cloudy, and can also increase
evaporation. If the temperatures remain elevated for long periods of time cold water species
may relocate or die. Warmer temperatures also cause an increase in UV radiation which also
threatens ponds and lakes by killing off species.

> Conservation:

There are so many ways to protect ponds . Conserving water is really important and not just
in taking shorter showers or not leaving the water faucet running when washing dishes or
brushing teeth. For an illuminating look at the amount of water that goes into producing a pair
of jeans, chicken dinner. We need to read narrative about the hidden amounts of water that
go into producing readily available items that we may be completely unaware, produced by
The Nature Conservancy. Choosing environmentally friendly chemicals, fertilizers and
pesticides, dumping paint, solvents or other products down the drain will help. Fixing oil leaks
in our cars and dispose of vehicle fluids at desighated places. Washing our car at a commercial
car wash instead of on the street. Rain can wash these pollutants into storm drains and
eventually it ends up in our water supply. When removing a boat from the water allow it to dry
before moving it to another body of water. Ride a bike, use public transportation, walk, or
carpool whenever possible. And volunteer with a community group that protects ponds .

> Conclusion:

Though they can be found all over the globe, pond ecosystems are often neglected by
conservationists. All of our wetland ecosystems ought to be safeguarded because they are
vital habitats for an abundance of different species. This includes pond ecosystems which, as
we have seen, can come in many different shapes and forms and can perform many different
functions.

Unfortunately, the world’'s pond ecosystems are being threatened by many factors. These
include the drainage of wetlands for industrial purposes, pollution, urban sprawl and global
warming which is changing the face of the planet and its weather systems. So, it is up to us
right now to do all that we can to look after these beautiful and significant ecosystems. What
steps might you take in your daily life to preserve and safeguard the beautiful pools and ponds
of the world for future generations to enjoy.
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Ecosystem:- The word "ecosystem" was first introduced by Sir Arthur Tansley.

Definition: - “Ecosystem” was defined in 1935 by Sir Arthur Tansley as: the whole system (in the
sense of physics) including not only the organism-complex, but also the whole complex of physical
factors forming what we call the environment of the biome-the habitat factors in the widest sense.

Ecosystems are controlled both by living and non-living factors. Non-living factors such as climate,
the parent material which forms the soil and topography, control the overall structure of an ecosystem. On the
other hand, living organisms maintain the nutrient cycle.

Types: - Natural Ecosystem can be divided into mainly two division:

1. Terrestrial Ecosystem: - A terrestrial ecosystem is a land-based community of
organisms and the interactions of biotic and abiotic components in a given area.
It can be sub-divided in: - 1. Forest Ecosystem
2. Grassland Ecosystem
3. Desert Ecosystem
4. Tundra Ecosystem etc.
2. Aquatic Ecosystem: - An aquatic ecosystem is an ecosystem in a body of water.
Communities of organisms that are dependent on each other and on their environment
live in aquatic system.

It can be sub-divided in: - 1. Marine ecosystem
2. Large marine ecosystem
3. Freshwater ecosystem
4. Lake ecosystem
5. River ecosystem Wetland

Target Of Ecological Study: - These are resources that people depend upon directly and are easy
to quantify in economic terms such as:

e Consumptive Use Value - Non-market value of fruit, fodder, firewood, etc. that are used by
people who collect them from their surrounds.]

e Productive Use Value - Commercial value of timber, fish, medicinal plants, etc. that people
collect for sale.

¢ Non-consumptive use value - scientific research, bird-watching, ecotourism, etc.

e Option value - maintaining options for the future, so that by preserving them one could
reap economic benefits in the future.

Hence, our given assignment is to discuss about: -

Pond

River

Wetland

Forest

Estuary

Agro ecosystems.
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POND ECOSYSTEM

Definition: - A pond or lake ecosystem includes biotic (living) plants, animals and micro-organisms, as well
as abiotic (non-living) physical and chemical interactions. Pond and lake ecosystems are prime example of
lentic (stationary or relatively still water) ecosystems.

Especially in India, a plenty of ponds throughout the land. Mainly rain water fills these. These ponds
are may be Natural or Artificial both.

Type of Pond Ecosystem: - can be subdivided, as-

Salt Pond

Garden Pond
Freshwater pool
Vernal pool
Underground pool

Elements of Pond Ecosystem: - Pond Ecosystems are a self-dependent ecosystem, as it contains all the

elements:

<+ Primary Producers: - Phytoplankton, Periphytic algae, Submerged plants, Submerged plants, Emergent
plants, Shore plants are mainly producers of a typical pond.

<+ Consumers: - In a typical pond consumer are Zooplanktons, Vertebrates (fish, frogs, salamanders, and
turtles), Invertebrates.

<+ Decomposers: - Decomposers (detritovores) are bacteria and some other organisms that break down detritus
into material that can be used by primary producers.

Importance Of Pond Ecosystem: - Pond Ecosystem play an important role in World Environment.

Ubiquity: - Pond ecosystems can be found on
every continent on the planet. That makes them
very important for the life of organisms all over
the world. It is very abundant Ecosystem.

Source of hydration: - Many numbers of
organisms live in pond. Even many do not live
in the pond ecosystem, although many species ik s R
of animals will come to pond ecosystems whenever they need a drlnk Humans can also use
these ecosystems as a source of water for drinking and agricultural purpose.

Economical Advantage: - Pisciculture is an important economy of countries like India.
It is a source of water for irrigation. Jute industry use these.

Biodiversity: - Ponds are treasures of biodiversity. A huge number of aquatic plants and
animals are found in ponds.

<+ Ponds typically contain three broad categories of phytoplankton -

(filamentous phytoplankton, macroscopic multi-branched phytoplankton and
unicellular phytoplankton) . Some frequent zooplanktons are -Protozoa, Rotifera,
Cladocera, Copepoda, Ostracoda etc.

%+ Some frequent algae are: Blue green algae, Bryozoas, Maskgrass , Filamentous algae,
Golden algae, Nitella , Planktonic algae etc.

%+ A lot of insects are found in ponds, such as : Mayfly Larvae, Dragonfly Larvae, Water
Strider, Damselfly larvae, Water bug, Water boatmen, Caddishfly larvae, Backswimmer
etc.

=+ Some of the submerged oxygenating plants are Callitriche, Ceratophyllum, Elodea,
Ranunculus, Vallisneria etc.



=+ A lot of fishes, amphibians, snakes are found in ponds. In some cases, may present.
Some of birds are directly the part of it, as they collect their food from pond.
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So, by analysing these roles of ponds we can conclude that, The Pond ecosystem are too much
important for the environment and human civilization.

RIVER ECOSYSTEM

Definition: - River ecosystem includes biotic (living)
plants, animals and micro-organisms, as well as
abiotic (non-living) physical and chemical interactions
between them, in flowing water of river; since it is a
Lotic (Flowing or Dynamic) Aquatic Ecosystem.
= Rivers are generally originated from two
sources. As, from Iceberg and Rain water.
Sometimes sea water become the source of
river (eg- Rivers of Sundarbans)
= Speed of flow vary from river to river, and
corresponding biodiversity change.
= Water may be fresh, brackish or slated. It also may be cold or hot.
Depending upon these and on some more factors nature of river system changes.

Elements of River Ecosystem: -Elements of River
ecosystems are:
<+ Primary Producers: -
Phytoplankton and periphyton, mosses and liverworts are
the most significant sources of primary production in
most rivers.
=+ Consumers: - The micro consumers of rivers are the
herbivores, predators and parasites. The decomposers or
micro consumers are the worms, bacteria, fungi, fishes,
larvae, insects etc.
<+ Decomposers: - bacteria and fungi are on the bottom
of rivers

PRI T
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Decomposers and scavengers
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Importance of River Ecosystem: -Rivers contains Producers to decomposers, all the elements.
River make it’s basin as a prolific land, which produces most of the agricultural products and most of
the forests are gathered around the river basin.
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e Source Of Water: - Among fresh water (3% of total) 0.49% water contains by river. Human
Civilization and most of the forests are collect water from rivers. It completes the water cycle.

It is a large source of drinking water.
e Economic: - From ancient age, Human civilization has been gathered around many river

basins. Fishery, Transportation, Hydroelectric projects, Dam (for water supply), are some of

economical application of river.

e Biodiversity: - Rivers contain a lot of Freshwater biodiversity, in it’s long path. Some of them

are:

1. Some of phytoplanktons are Blue green algae, green algae, Miozoa, Bacillariophyta,

Cyanobacteria etc.

2. Protozoa, Cnidaria, Mollusca, Annelida, Crustacea, Bryozoa, Brachiopoda,
Chaetognatha, Rotifera, Cladocera, Copepoda Ostracoda are some of frequent
Zooplanktons.

3. Among the arthropods some of are spiders, scorpions, centipedes, millipedes,
butterflies, wasps, rhinoceros beetles, ponerine ants, mantids, walking sticks.

4. A lot of aquatic birds, many fishes, snakes, crocodiles, turtles, river dolphins are
found.

The Ganga River is home of many species
as well as of some rare species. These include
the Gangetic Dolphin, three species of Otters,
the Critically Endangered Gharial (Gavialis
gangeticus), Mugger or Indian marsh crocodile,
Estuarine crocodile and at least 12 species of
freshwater turtles (including the Critically
Endangered Batagur kachuga), 143 different
freshwater fish species; belonging to 11 orders
(including the Critically Endangered Ganges
shark, Gangetic stingray, Golden mahseer and
Hilsa).

Amazon river basin is the biggest
rain forest, which is called “Lungs of Earth”.
Most number of species including some
endangered and endemic species are present
there.

WETLAND ECOSYSTEM

Definition: -An ecosystem that arises when inundation by water produces sons dominated by anaerobic

and aerobic processes, which, in turn, forces the biota,
particularly rooted plants, to adapt to flooding.

Wetlands occur naturally on every continent. The
water in wetlands is either freshwater, brackish, or saltwater.

Types: - The main wetland types are: swamp, marsh, bog,
and fen; sub-types include mangrove
forest, carr, pocosin, floodplains, mire, vernal pool, sink etc.

Source Of Water: - Sources of hydrological flows into wetlands are predominantly precipitation,

surface water, groundwater, tidal water etc.
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Water flows out of wetlands by evapotranspiration, surface runoff, and subsurface water outflow.

Biota of Wet Land: -The most important factor affecting the biota is the duration of flooding. Other

important factors include fertility and salinity. Biota may vary within a wetland due to season or recent flood

regimes.

e Flora: - Four main groups of hydrophytes, of wetland systems throughout the world-

Submerged wetland vegetation can grow in saline
and fresh-water conditions. Some species have
underwater flowers, while others have long stems
to allow the flowers to reach the surface.
Examples include seagrasses and eelgrass.
Floating water plants or floating vegetation is Sl
usually small, like arrow arum (Peltandra F
virginica)

Trees and shrubs, comprise much of the cover in
saturated soils, qualify those areas in most cases
as swamps. The upland boundary of swamps is determined partly by water levels. Some
swamps can be dominated by a single species, such as silver maple swamps around
the Great Lakes. There also have large numbers of different tree species. Examples
include cypress (Taxodium) and mangrove.

e Algae: - Algae are diverse plant-like organisms that can vary in size, colour, and shape. There are
three main groups of algae:

Plankton are algae which are microscopic, free-floating algae. Plankton are the basis of
the food web and are responsible for primary production in the ocean using
photosynthesis to make food.

Filamentous algae are long strands of algae cells that form floating mats.

Chara and Nitella algae are upright algae that look like a submerged plant with roots.

e Fauna: - Some of animal species are-
o Fish are more dependent on wetland ecosystems than any other type of habitat. Tropical

fish species need mangroves for critical hatchery and nursery grounds and the coral reef
system for food.

Insects and invertebrates total more than half of the 100,000 known animal species in
wetlands. Insects and
invertebrates can be submerged
in the water or soil, on the
surface, and in the
atmosphere. Many insects
inhabit in the water, soil, and the
atmosphere at different life
stages.

Reptiles such as alligators,
snakes, turtles, crocodiles are
common in wetlands of some
regions. A lot of amphibians are found in wet lands.

A large number of birds as Herons, Grebes, Coots, Ibis, Rail, Ducks, Spoonbills, Godwit
etc.

Mammals include numerous small and medium-sized species such as voles, bats,
and platypus in addition to large herbivorous and apex species such as
the beaver, coypu, swamp rabbit, Florida panther, and moose.

Use of Wet Land: - Use of Wet Land may be multipurposed.

a. Wet Lands Can be used for water storage in prevention of flood.
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b.

C.

d.

Wetland systems are directly linked to groundwater and a crucial regulator of both the quantity
and quality of ground water.

Wet Lands are able to sink carbon and convert greenhouse gas to solid plant material through the
process of Photosynthesis.

Wetlands cycle both sediments and nutrients balancing terrestrial and aquatic ecosystems. A
natural function of wetland vegetation is the up-take, storage, and (for nitrate) the removal of
nutrients from the surrounding soil and water.

Definition: - A forest ecosystem is a dynamic complex of plant, animal and micro-organism
communities and their abiotic environment

interacting as a functional unit, where trees are a key B
component of the system.

Types: - Forest Ecosystem can be classified in
mainly three sub-divisions:

% Temperate Forest
++ Taiga Forest
% Tropical rain forest, Ecosystems.

Elements: - The elements of the forest ecosystems are:

Biota: - Forest is a large source Biodiversity:
e Flora: - Different types of flora are-
1.

1. The Forest Ecosystem is mainly consists of trees, which are Producers. Trees, bushes,
climber, mosses, ferns are mainly in producer category.

2. Opossums, deer, rodents, snail, fish, birds, and bears are some of primary consumers.
Actually, they take the plants(producers) directly.

3. The secondary consumers are foxes, raccoons, bears, timber wolves, mountain lions,
bobcats, cougars; which eat primary consumers. They are carnivore.

4. Apart from bacteria, ants and termites are important decomposers. Mllllpedes and
earthworms also help to break down dead matter. i

Lichen, moss, ferns, wildflowers and other small plants can
be found on the forest floor. Shrubs and bushes fill in the middle
level and Hardwood trees like maple, oak, birch, magnolia, sweet
gum, beech etc.
Needleleaf, coniferous (gymnosperm) trees are the dominant plants of the taiga biome. A very
few species in four main genera are found: the evergreen spruce (Picea), fir (Ables) and plne
(Pinus), and the deciduous larch or tamarack (Larix). . R —— ; S—
In Alpine Tundra Forest perennial grasses, sedges, forbs,
cushion plants, mosses, and lichens are most frequent
flora of Tundra Forest.
Lagerstroemia, Acacia, Lannea community is the richest
for both tree and herb strata, whereas Shorea, Buchanania
community is the richest among vascular, in dry Tropical
Forest.
Some plants of tropical rain forests are, Epiphytes,
Bromeliads, Orchids, verity of Palm, Liles, Rubber, Bougainvillea, types of Bamboo, oak,
Tualang, Strangler Figs, Pitcher plants, Heliconia, Kapok, Durian are some of frequent plants
of Moist Tropical Forest. Tropical rain forest are the biggest source of biodiversity.

Most of the Mega Biodiversity Hotspots are located at these regions. Such as Amazon Rain
Forest, Congo rainforest, Daintree Rainforest, rainforests of Sumatra and Borneo.
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1.

Fauna: - Fauna of Forests Ecosystems are: -
In Tropical Rain Forest, Frequent animals are Mammals (Monkeys Bats, Possums, Kangaroos
Tigers, Foxes etc.), Birds (African Gray Parrot, : :
Australian King Parrot, Eagles, Hummingbirds
etc.), Insects (Beetles, Ants, Spiders, Butterflies,
Grasshoppers, Caterpillars etc.), Reptiles and
Amphibians (Snakes, Frogs, Geckos, Komodo
Dragons, Chameleon etc.), Aquatics (Eels,
Piranhas, various fish). z
Tropical dry forests are home to a wide variety
of wildlife including monkeys, large cats,
parrots, various rodents, and ground dwelling
birds.
Tundra wildlife includes small mammals—
such as Norway lemmings, arctic hares, and arctic ground squirrels and large mammals,
such as caribou. These animals build up stores of fat to sustain and
insulate them through the winter.
Mammals living in the taiga include foxes, lynxes, bears, minks,
squirrels, grey wolves, caribou, reindeers mice etc. During the
harsh winter, the majority of these mammals live within the forest.
Most birds of Taiga, migrate south during winter, while two
species (European red crossbill and the white-winged crosshill)
have adapted to resist this season.
Some others are ants, wood wasps, xylophagous beetles flies,
butterfly larvae, moths etc.

Uses Of Forest Ecosystem: - We depend on forests for our survival, from the air we breathe to the wood

we use. Besides providing habitats for animals and livelihoods for humans, forests also offer watershed
protection, prevent soil erosion and mitigate climate change.

VI.
VII.

Along with oceans Forests provide
the most percentage of oxygen to
nature.
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medicines, wax, honey. ool g

Protecting watersheds and reducing or slowing the amount of erosion and chemicals that reach
waterways.

Serving as a buffer in natural disasters like flood and rainfalls.

Providing habitat to more than half of the world’s land-based species.

It provides a good natural beauty, for tourism.

ESTUARY ECOSYSTEM

The word "estuary” is derived from the Latin word ‘aestuarium’ meaning tidal inlet of the sea,

which in itself is derived from the term ‘aestus’, meaning tide.

Definition: - A semi-enclosed body of water connected to the sea as far as the tidal limit or the salt
intrusion limit and receiving freshwater runoff; however, the freshwater inflow may not be perennial, the
connection to the sea may be closed for part of the year and tidal influence may be negligible.
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Types: -Estuaries can be subdivided into some divisions:

1.

2.
3.
4

Characteristic: - Estuary Ecosystem have some

Barrier enclosed lagoons e.g., Tairua

River mouth estuaries e.g., Mokau

Coastal embayments e.g., Coromandel Harbour
Drowned river valleys e.g., Raglan

A semi enclosed bay e.g., Firth of Thames

Bar-built Estuaries form when a shallow lagoon or bay is protected from the ocean by a sand
bar, sand delta or barrier island.

Tectonic estuaries are caused by the folding or faulting of land surfaces.

Coastal lain estuaries are formed by the sea level rising and filling an existing river valley.
Fjords and rias are U-shaped valleys formed by glacial action. Fjords are found in areas with
long histories of glacier activity.

Are some of the examples of Estuaries.

unique character:

+

4+
+

+

In these both ocean and land contribute to a
unique ecosystem and fresh and salt water are mixed. A basic feature is the instability of an

estuary due to the ebb and flood of the tide.

Estuaries provide a calm refuge from the open sea for millions of plants and animals.

The diversity of habitats enclosed in estuaries supports enormous abundance and diversity of
species. A lot of visiting species are found here.

Estuaries are among the most productive environments on earth. Extremely rich in organic
matter and nutrients.

Biodiversity: - Estuaries enclose a diverse range of habitats from subtidal areas to intertidal areas.

Truly estuarine species complete their whole
life cycle within the transitional waters.

X/
L X4
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Some of among Estuary plants are:
Douglas Aster, Eelgrass, Fathen
Saltbush, Gumweed, Pickleweed, Red
Algae, Saltgrass, Sea Lettuce, Seaside
Arrowgrass, Tufted Hairgrass etc.
Some small Creatures are: Bent-nosed
Clam, Blood Star, Brooding Sea S i Sfie s
Lugworm Purple Shore Crab, Scallop, Skeleton, Shrlmp, Stalked Jellyfish, Sunflower Star etc.
Among Mammals are Harbour Seal, River Otter etc.
Damsel fly, Green Darner are some of insects.

A lot of birds are found here, as: American Coot,
American Wigeon, Black-bellied Plover, Black Brant, « S
Bald Eagle, Canada Goose, Caspian Tern, Common et
Goldeneye, Great-blue Heron, Lesser Yellowlegs,
Peregrine Falcon, Red-breasted Merganser, Western
Gull etc.

Some of Fishes are Bay Pipefish, Chinook Salmon,
Chum Salmon, Cutthroat Trout, Pacific Sculpin, Shiner Perch, Starry Flounder etc.
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Importance & Use: - Estuary are of enormous importance to environment and civilization:

» Many marine organisms, depend on estuaries at some point during their development. For

Biological productivity, estuaries provide ideal areas for migratory birds to rest and refuel
during their long journeys.



» Estuaries can filter out sediments and pollutants from rivers and streams before they flow into
the ocean. Healthy estuaries can absorb surges of water from storms, floods, and tides,
protecting our homes and communities. They help prevent soil erosion.

» Estuaries offer good fishing grounds for the fisherman as the water column is shallow. About
75% of commercial fish are caught from estuaries.

Page | . : : : :
> It plays an important role in transportation, as it connects river and sea.

AGRO ECOSYSTEM

Agro Ecosystem is a typical example of Artificial Ecosystem.

Definition: - An Agro ecosystem is the basic unit of study in agroecology, and is somewhat arbitrarily
defined as a spatially and functionally coherent unit of agricultural act|V|ty, and mcludes the I|V|ng and
non-living components involved in that unit as well as their e e .y
interactions. %

Agro ecosystems are mainly man-made ecosystem, because: '

e A farmer favours a plant species, and remove all other animal or |
plant species which damage it.

e Energy intake employed by men in the form of machinery,
fertilizers, pesticides, selected seeds, processings.

e Biomass, which is removed when harvested makes the
ecosystem an open system, which means it depends from
external processes to reintroduce fertilizing substances suitable | === @
to nourish a new growth and development process of organic °
material (plants). A natural ecosystem, instead, self-fertilizes as the biomass remains in its original
setting.

Utilization: -

=+ Forest gardens are probably the world's oldest and most resilient agroecosystem. Forest gardens
originated in prehistoric times. In the gradual
process of a family improving their immediate
environment, useful tree and vine species were
identified, protected and improved whilst
undesirable species were eliminated. Eventually
superior foreign species were selected and
incorporated into the family's garden.

<+ Some major organizations are hailing farming
within agroecosystems as the way forward for
mainstream agriculture. Current farming methods
have resulted in over-stretched water resources, high levels of erosion and reduced soil fertility.
Therefore, how critically water, land and ecosystem resources are used to boost crops, must to be
considered.

<+ One of the major efforts of disciplines (agroecology) is to promote management styles that blur the
distinction between agroecosystems and "natural™ ecosystems, both by decreasing the impact of
agriculture (increasing the biological and trophic complexity of the agricultural system as well as
decreasing the nutrient inputs/outflow) and by increasing awareness that "downstream™ effects
extend agroecosystems beyond the boundaries of the farm.

Date: - 6 July, 2021
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4., STUDY OF ECOSYSTEMS- POND, RIVER, WETLAND,
FOREST, ESTUARY AND AGRO ECOSYSTEM.
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Ecosystem:- The word "ecosystem" was first introduced by Sir Arthur Tansley.

Definition: - “Ecosystem” was defined in 1935 by Sir Arthur Tansley as: the whole system (in the
sense of physics) including not only the organism-complex, but also the whole complex of physical
factors forming what we call the environment of the biome-the habitat factors in the widest sense.

Ecosystems are controlled both by living and non-living factors. Non-living factors such as climate,
the parent material which forms the soil and topography, control the overall structure of an ecosystem. On the
other hand, living organisms maintain the nutrient cycle.

Types: - Natural Ecosystem can be divided into mainly two division:

1. Terrestrial Ecosystem: - A terrestrial ecosystem is a land-based community of
organisms and the interactions of biotic and abiotic components in a given area.
It can be sub-divided in: - 1. Forest Ecosystem
2. Grassland Ecosystem
3. Desert Ecosystem
4. Tundra Ecosystem etc.
2. Aquatic Ecosystem: - An aquatic ecosystem is an ecosystem in a body of water.
Communities of organisms that are dependent on each other and on their environment
live in aquatic system.

It can be sub-divided in: - 1. Marine ecosystem
2. Large marine ecosystem
3. Freshwater ecosystem
4. Lake ecosystem
5. River ecosystem Wetland

Target Of Ecological Study: - These are resources that people depend upon directly and are easy
to quantify in economic terms such as:

e Consumptive Use Value - Non-market value of fruit, fodder, firewood, etc. that are used by
people who collect them from their surrounds.]

e Productive Use Value - Commercial value of timber, fish, medicinal plants, etc. that people
collect for sale.

¢ Non-consumptive use value - scientific research, bird-watching, ecotourism, etc.

e Option value - maintaining options for the future, so that by preserving them one could
reap economic benefits in the future.

Hence, our given assignment is to discuss about: -

Pond

River

Wetland

Forest

Estuary

Agro ecosystems.
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POND ECOSYSTEM

Definition: - A pond or lake ecosystem includes biotic (living) plants, animals and micro-organisms, as well
as abiotic (non-living) physical and chemical interactions. Pond and lake ecosystems are prime example of
lentic (stationary or relatively still water) ecosystems.

Especially in India, a plenty of ponds throughout the land. Mainly rain water fills these. These ponds
are may be Natural or Artificial both.

Type of Pond Ecosystem: - can be subdivided, as-

Salt Pond

Garden Pond
Freshwater pool
Vernal pool
Underground pool

Elements of Pond Ecosystem: - Pond Ecosystems are a self-dependent ecosystem, as it contains all the

elements:

<+ Primary Producers: - Phytoplankton, Periphytic algae, Submerged plants, Submerged plants, Emergent
plants, Shore plants are mainly producers of a typical pond.

<+ Consumers: - In a typical pond consumer are Zooplanktons, Vertebrates (fish, frogs, salamanders, and
turtles), Invertebrates.

<+ Decomposers: - Decomposers (detritovores) are bacteria and some other organisms that break down detritus
into material that can be used by primary producers.

Importance Of Pond Ecosystem: - Pond Ecosystem play an important role in World Environment.

Ubiquity: - Pond ecosystems can be found on
every continent on the planet. That makes them
very important for the life of organisms all over
the world. It is very abundant Ecosystem.

Source of hydration: - Many numbers of
organisms live in pond. Even many do not live
in the pond ecosystem, although many species ik s R
of animals will come to pond ecosystems whenever they need a drlnk Humans can also use
these ecosystems as a source of water for drinking and agricultural purpose.

Economical Advantage: - Pisciculture is an important economy of countries like India.
It is a source of water for irrigation. Jute industry use these.

Biodiversity: - Ponds are treasures of biodiversity. A huge number of aquatic plants and
animals are found in ponds.

<+ Ponds typically contain three broad categories of phytoplankton -

(filamentous phytoplankton, macroscopic multi-branched phytoplankton and
unicellular phytoplankton) . Some frequent zooplanktons are -Protozoa, Rotifera,
Cladocera, Copepoda, Ostracoda etc.

%+ Some frequent algae are: Blue green algae, Bryozoas, Maskgrass , Filamentous algae,
Golden algae, Nitella , Planktonic algae etc.

%+ A lot of insects are found in ponds, such as : Mayfly Larvae, Dragonfly Larvae, Water
Strider, Damselfly larvae, Water bug, Water boatmen, Caddishfly larvae, Backswimmer
etc.

=+ Some of the submerged oxygenating plants are Callitriche, Ceratophyllum, Elodea,
Ranunculus, Vallisneria etc.



=+ A lot of fishes, amphibians, snakes are found in ponds. In some cases, may present.
Some of birds are directly the part of it, as they collect their food from pond.
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So, by analysing these roles of ponds we can conclude that, The Pond ecosystem are too much
important for the environment and human civilization.

RIVER ECOSYSTEM

Definition: - River ecosystem includes biotic (living)
plants, animals and micro-organisms, as well as
abiotic (non-living) physical and chemical interactions
between them, in flowing water of river; since it is a
Lotic (Flowing or Dynamic) Aquatic Ecosystem.
= Rivers are generally originated from two
sources. As, from Iceberg and Rain water.
Sometimes sea water become the source of
river (eg- Rivers of Sundarbans)
= Speed of flow vary from river to river, and
corresponding biodiversity change.
= Water may be fresh, brackish or slated. It also may be cold or hot.
Depending upon these and on some more factors nature of river system changes.

Elements of River Ecosystem: -Elements of River
ecosystems are:
<+ Primary Producers: -
Phytoplankton and periphyton, mosses and liverworts are
the most significant sources of primary production in
most rivers.
=+ Consumers: - The micro consumers of rivers are the
herbivores, predators and parasites. The decomposers or
micro consumers are the worms, bacteria, fungi, fishes,
larvae, insects etc.
<+ Decomposers: - bacteria and fungi are on the bottom
of rivers

PRI T
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Decomposers and scavengers
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Importance of River Ecosystem: -Rivers contains Producers to decomposers, all the elements.
River make it’s basin as a prolific land, which produces most of the agricultural products and most of
the forests are gathered around the river basin.
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e Source Of Water: - Among fresh water (3% of total) 0.49% water contains by river. Human
Civilization and most of the forests are collect water from rivers. It completes the water cycle.

It is a large source of drinking water.
e Economic: - From ancient age, Human civilization has been gathered around many river

basins. Fishery, Transportation, Hydroelectric projects, Dam (for water supply), are some of

economical application of river.

e Biodiversity: - Rivers contain a lot of Freshwater biodiversity, in it’s long path. Some of them

are:

1. Some of phytoplanktons are Blue green algae, green algae, Miozoa, Bacillariophyta,

Cyanobacteria etc.

2. Protozoa, Cnidaria, Mollusca, Annelida, Crustacea, Bryozoa, Brachiopoda,
Chaetognatha, Rotifera, Cladocera, Copepoda Ostracoda are some of frequent
Zooplanktons.

3. Among the arthropods some of are spiders, scorpions, centipedes, millipedes,
butterflies, wasps, rhinoceros beetles, ponerine ants, mantids, walking sticks.

4. A lot of aquatic birds, many fishes, snakes, crocodiles, turtles, river dolphins are
found.

The Ganga River is home of many species
as well as of some rare species. These include
the Gangetic Dolphin, three species of Otters,
the Critically Endangered Gharial (Gavialis
gangeticus), Mugger or Indian marsh crocodile,
Estuarine crocodile and at least 12 species of
freshwater turtles (including the Critically
Endangered Batagur kachuga), 143 different
freshwater fish species; belonging to 11 orders
(including the Critically Endangered Ganges
shark, Gangetic stingray, Golden mahseer and
Hilsa).

Amazon river basin is the biggest
rain forest, which is called “Lungs of Earth”.
Most number of species including some
endangered and endemic species are present
there.

WETLAND ECOSYSTEM

Definition: -An ecosystem that arises when inundation by water produces sons dominated by anaerobic

and aerobic processes, which, in turn, forces the biota,
particularly rooted plants, to adapt to flooding.

Wetlands occur naturally on every continent. The
water in wetlands is either freshwater, brackish, or saltwater.

Types: - The main wetland types are: swamp, marsh, bog,
and fen; sub-types include mangrove
forest, carr, pocosin, floodplains, mire, vernal pool, sink etc.

Source Of Water: - Sources of hydrological flows into wetlands are predominantly precipitation,

surface water, groundwater, tidal water etc.
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Water flows out of wetlands by evapotranspiration, surface runoff, and subsurface water outflow.

Biota of Wet Land: -The most important factor affecting the biota is the duration of flooding. Other

important factors include fertility and salinity. Biota may vary within a wetland due to season or recent flood

regimes.

e Flora: - Four main groups of hydrophytes, of wetland systems throughout the world-

Submerged wetland vegetation can grow in saline
and fresh-water conditions. Some species have
underwater flowers, while others have long stems
to allow the flowers to reach the surface.
Examples include seagrasses and eelgrass.
Floating water plants or floating vegetation is Sl
usually small, like arrow arum (Peltandra F
virginica)

Trees and shrubs, comprise much of the cover in
saturated soils, qualify those areas in most cases
as swamps. The upland boundary of swamps is determined partly by water levels. Some
swamps can be dominated by a single species, such as silver maple swamps around
the Great Lakes. There also have large numbers of different tree species. Examples
include cypress (Taxodium) and mangrove.

e Algae: - Algae are diverse plant-like organisms that can vary in size, colour, and shape. There are
three main groups of algae:

Plankton are algae which are microscopic, free-floating algae. Plankton are the basis of
the food web and are responsible for primary production in the ocean using
photosynthesis to make food.

Filamentous algae are long strands of algae cells that form floating mats.

Chara and Nitella algae are upright algae that look like a submerged plant with roots.

e Fauna: - Some of animal species are-
o Fish are more dependent on wetland ecosystems than any other type of habitat. Tropical

fish species need mangroves for critical hatchery and nursery grounds and the coral reef
system for food.

Insects and invertebrates total more than half of the 100,000 known animal species in
wetlands. Insects and
invertebrates can be submerged
in the water or soil, on the
surface, and in the
atmosphere. Many insects
inhabit in the water, soil, and the
atmosphere at different life
stages.

Reptiles such as alligators,
snakes, turtles, crocodiles are
common in wetlands of some
regions. A lot of amphibians are found in wet lands.

A large number of birds as Herons, Grebes, Coots, Ibis, Rail, Ducks, Spoonbills, Godwit
etc.

Mammals include numerous small and medium-sized species such as voles, bats,
and platypus in addition to large herbivorous and apex species such as
the beaver, coypu, swamp rabbit, Florida panther, and moose.

Use of Wet Land: - Use of Wet Land may be multipurposed.

a. Wet Lands Can be used for water storage in prevention of flood.
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b.

C.

d.

Wetland systems are directly linked to groundwater and a crucial regulator of both the quantity
and quality of ground water.

Wet Lands are able to sink carbon and convert greenhouse gas to solid plant material through the
process of Photosynthesis.

Wetlands cycle both sediments and nutrients balancing terrestrial and aquatic ecosystems. A
natural function of wetland vegetation is the up-take, storage, and (for nitrate) the removal of
nutrients from the surrounding soil and water.

Definition: - A forest ecosystem is a dynamic complex of plant, animal and micro-organism
communities and their abiotic environment

interacting as a functional unit, where trees are a key B
component of the system.

Types: - Forest Ecosystem can be classified in
mainly three sub-divisions:

% Temperate Forest
++ Taiga Forest
% Tropical rain forest, Ecosystems.

Elements: - The elements of the forest ecosystems are:

Biota: - Forest is a large source Biodiversity:
e Flora: - Different types of flora are-
1.

1. The Forest Ecosystem is mainly consists of trees, which are Producers. Trees, bushes,
climber, mosses, ferns are mainly in producer category.

2. Opossums, deer, rodents, snail, fish, birds, and bears are some of primary consumers.
Actually, they take the plants(producers) directly.

3. The secondary consumers are foxes, raccoons, bears, timber wolves, mountain lions,
bobcats, cougars; which eat primary consumers. They are carnivore.

4. Apart from bacteria, ants and termites are important decomposers. Mllllpedes and
earthworms also help to break down dead matter. i

Lichen, moss, ferns, wildflowers and other small plants can
be found on the forest floor. Shrubs and bushes fill in the middle
level and Hardwood trees like maple, oak, birch, magnolia, sweet
gum, beech etc.
Needleleaf, coniferous (gymnosperm) trees are the dominant plants of the taiga biome. A very
few species in four main genera are found: the evergreen spruce (Picea), fir (Ables) and plne
(Pinus), and the deciduous larch or tamarack (Larix). . R —— ; S—
In Alpine Tundra Forest perennial grasses, sedges, forbs,
cushion plants, mosses, and lichens are most frequent
flora of Tundra Forest.
Lagerstroemia, Acacia, Lannea community is the richest
for both tree and herb strata, whereas Shorea, Buchanania
community is the richest among vascular, in dry Tropical
Forest.
Some plants of tropical rain forests are, Epiphytes,
Bromeliads, Orchids, verity of Palm, Liles, Rubber, Bougainvillea, types of Bamboo, oak,
Tualang, Strangler Figs, Pitcher plants, Heliconia, Kapok, Durian are some of frequent plants
of Moist Tropical Forest. Tropical rain forest are the biggest source of biodiversity.

Most of the Mega Biodiversity Hotspots are located at these regions. Such as Amazon Rain
Forest, Congo rainforest, Daintree Rainforest, rainforests of Sumatra and Borneo.
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1.

Fauna: - Fauna of Forests Ecosystems are: -
In Tropical Rain Forest, Frequent animals are Mammals (Monkeys Bats, Possums, Kangaroos
Tigers, Foxes etc.), Birds (African Gray Parrot, : :
Australian King Parrot, Eagles, Hummingbirds
etc.), Insects (Beetles, Ants, Spiders, Butterflies,
Grasshoppers, Caterpillars etc.), Reptiles and
Amphibians (Snakes, Frogs, Geckos, Komodo
Dragons, Chameleon etc.), Aquatics (Eels,
Piranhas, various fish). z
Tropical dry forests are home to a wide variety
of wildlife including monkeys, large cats,
parrots, various rodents, and ground dwelling
birds.
Tundra wildlife includes small mammals—
such as Norway lemmings, arctic hares, and arctic ground squirrels and large mammals,
such as caribou. These animals build up stores of fat to sustain and
insulate them through the winter.
Mammals living in the taiga include foxes, lynxes, bears, minks,
squirrels, grey wolves, caribou, reindeers mice etc. During the
harsh winter, the majority of these mammals live within the forest.
Most birds of Taiga, migrate south during winter, while two
species (European red crossbill and the white-winged crosshill)
have adapted to resist this season.
Some others are ants, wood wasps, xylophagous beetles flies,
butterfly larvae, moths etc.

Uses Of Forest Ecosystem: - We depend on forests for our survival, from the air we breathe to the wood

we use. Besides providing habitats for animals and livelihoods for humans, forests also offer watershed
protection, prevent soil erosion and mitigate climate change.

VI.
VII.

Along with oceans Forests provide
the most percentage of oxygen to
nature.
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Protecting watersheds and reducing or slowing the amount of erosion and chemicals that reach
waterways.

Serving as a buffer in natural disasters like flood and rainfalls.

Providing habitat to more than half of the world’s land-based species.

It provides a good natural beauty, for tourism.

ESTUARY ECOSYSTEM

The word "estuary” is derived from the Latin word ‘aestuarium’ meaning tidal inlet of the sea,

which in itself is derived from the term ‘aestus’, meaning tide.

Definition: - A semi-enclosed body of water connected to the sea as far as the tidal limit or the salt
intrusion limit and receiving freshwater runoff; however, the freshwater inflow may not be perennial, the
connection to the sea may be closed for part of the year and tidal influence may be negligible.
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Types: -Estuaries can be subdivided into some divisions:

1.

2.
3.
4

Characteristic: - Estuary Ecosystem have some

Barrier enclosed lagoons e.g., Tairua

River mouth estuaries e.g., Mokau

Coastal embayments e.g., Coromandel Harbour
Drowned river valleys e.g., Raglan

A semi enclosed bay e.g., Firth of Thames

Bar-built Estuaries form when a shallow lagoon or bay is protected from the ocean by a sand
bar, sand delta or barrier island.

Tectonic estuaries are caused by the folding or faulting of land surfaces.

Coastal lain estuaries are formed by the sea level rising and filling an existing river valley.
Fjords and rias are U-shaped valleys formed by glacial action. Fjords are found in areas with
long histories of glacier activity.

Are some of the examples of Estuaries.

unique character:

+

4+
+

+

In these both ocean and land contribute to a
unique ecosystem and fresh and salt water are mixed. A basic feature is the instability of an

estuary due to the ebb and flood of the tide.

Estuaries provide a calm refuge from the open sea for millions of plants and animals.

The diversity of habitats enclosed in estuaries supports enormous abundance and diversity of
species. A lot of visiting species are found here.

Estuaries are among the most productive environments on earth. Extremely rich in organic
matter and nutrients.

Biodiversity: - Estuaries enclose a diverse range of habitats from subtidal areas to intertidal areas.

Truly estuarine species complete their whole
life cycle within the transitional waters.
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Some of among Estuary plants are:
Douglas Aster, Eelgrass, Fathen
Saltbush, Gumweed, Pickleweed, Red
Algae, Saltgrass, Sea Lettuce, Seaside
Arrowgrass, Tufted Hairgrass etc.
Some small Creatures are: Bent-nosed
Clam, Blood Star, Brooding Sea S i Sfie s
Lugworm Purple Shore Crab, Scallop, Skeleton, Shrlmp, Stalked Jellyfish, Sunflower Star etc.
Among Mammals are Harbour Seal, River Otter etc.
Damsel fly, Green Darner are some of insects.

A lot of birds are found here, as: American Coot,
American Wigeon, Black-bellied Plover, Black Brant, « S
Bald Eagle, Canada Goose, Caspian Tern, Common et
Goldeneye, Great-blue Heron, Lesser Yellowlegs,
Peregrine Falcon, Red-breasted Merganser, Western
Gull etc.

Some of Fishes are Bay Pipefish, Chinook Salmon,
Chum Salmon, Cutthroat Trout, Pacific Sculpin, Shiner Perch, Starry Flounder etc.
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Importance & Use: - Estuary are of enormous importance to environment and civilization:

» Many marine organisms, depend on estuaries at some point during their development. For

Biological productivity, estuaries provide ideal areas for migratory birds to rest and refuel
during their long journeys.



» Estuaries can filter out sediments and pollutants from rivers and streams before they flow into
the ocean. Healthy estuaries can absorb surges of water from storms, floods, and tides,
protecting our homes and communities. They help prevent soil erosion.

» Estuaries offer good fishing grounds for the fisherman as the water column is shallow. About
75% of commercial fish are caught from estuaries.

Page | . : : : :
> It plays an important role in transportation, as it connects river and sea.

AGRO ECOSYSTEM

Agro Ecosystem is a typical example of Artificial Ecosystem.

Definition: - An Agro ecosystem is the basic unit of study in agroecology, and is somewhat arbitrarily
defined as a spatially and functionally coherent unit of agricultural act|V|ty, and mcludes the I|V|ng and
non-living components involved in that unit as well as their e e .y
interactions. %

Agro ecosystems are mainly man-made ecosystem, because: '

e A farmer favours a plant species, and remove all other animal or |
plant species which damage it.

e Energy intake employed by men in the form of machinery,
fertilizers, pesticides, selected seeds, processings.

e Biomass, which is removed when harvested makes the
ecosystem an open system, which means it depends from
external processes to reintroduce fertilizing substances suitable | === @
to nourish a new growth and development process of organic °
material (plants). A natural ecosystem, instead, self-fertilizes as the biomass remains in its original
setting.

Utilization: -

=+ Forest gardens are probably the world's oldest and most resilient agroecosystem. Forest gardens
originated in prehistoric times. In the gradual
process of a family improving their immediate
environment, useful tree and vine species were
identified, protected and improved whilst
undesirable species were eliminated. Eventually
superior foreign species were selected and
incorporated into the family's garden.

<+ Some major organizations are hailing farming
within agroecosystems as the way forward for
mainstream agriculture. Current farming methods
have resulted in over-stretched water resources, high levels of erosion and reduced soil fertility.
Therefore, how critically water, land and ecosystem resources are used to boost crops, must to be
considered.

<+ One of the major efforts of disciplines (agroecology) is to promote management styles that blur the
distinction between agroecosystems and "natural™ ecosystems, both by decreasing the impact of
agriculture (increasing the biological and trophic complexity of the agricultural system as well as
decreasing the nutrient inputs/outflow) and by increasing awareness that "downstream™ effects
extend agroecosystems beyond the boundaries of the farm.

Date: - 6 July, 2021
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STUDY OF COMMON PLANTS, INSECTS, FISH, BIRDS, MAMMALS
AND BASIC PRINCIPLE OF IDENTIFICATION

 INTRODUCTION :

Biodiversity is the biological variety and variability of life on earth. Biodiversity is a
measure of variation at the genetic, species, and ecosystem level.The word Biodiversity was first used by the
great scientist “Walter G. Rosen” in 1986.

A Biodiversity Hotspot is a region with a high level of endemic species that have experienced
great habitat loss. The term hotspot was introduced in 1988 by “Norman Myers”. While hotspots are spread all
over the world, the majority are forest areas and most are located in the tropics.

Biodiversity generally tends to cluster in hotspots, and has been increasing through time, but
will be likely to slow in the future as a primary result of deforestation.

Plants are critical to other life on this planet because they form the basis of all food webs by
Photosynthesis. ‘plants’ are divided into several kind of kingdoms such as Protista,Fungi and Plantae. Insects
are a class in the phylum Arthropoda. They are the largest group of animal on earth and also the first animals
capable of light. Fishes are a class in the phylum Chordata. They are aquatic,craniate,gill- bearing animals
that lack limbs with digits. Birds are a group of warm-blooded Vertebrates constituting the class Aves. They
are ready visitors that visit frequently from place to place even from continent to another continent. Mammals
(from Latin mamma, 'breast’) are a group of Vertebrates constituting the class Mammalia . we all belongs
to this class. They all are link together by Food-Chain.

s AIMS AND OBJECTIVES :

In this project | observe some common plants,insects,birds,fishes and mammals
around us and know about their basic principle of identification.By this project, my main aim is to raise the
awareness about the Biodiversity and that about the advantages to conserve them to the people .

s AREA OF STUDY :

The area of my study and observation is at village Kotra near Shyampur, Howrah of
West Bengal in India .

% Method of Study :
To make this project , | use internet collect information about plants, insects, fish, birds and
Mammals and their basic identification .
Date : 22/06/2021
Time :10.00 am

s REVIEW OF WORKS

IUCN; International Union for Conservation of Nature and Natural Resources, is an international
organization working in the field of nature conservation and sustainable use of natural resources was formed
in 1948. The Indian Board of Wildlife was formed in India in 1952 on the recommendation of this organization.
The WWF or Word Wild Life Fund for Nature was later formed in 1961. Subsequently, the Biodiversity Board
was set up in West Bengal to document the biodiversity of different parts of the state and to facilitate the
conservation of endangered plants and animals. The West Bengal Biodiversity Board has already recorded
the biodiversity of several areas.

% OBSERVATION :

A. Plants

B. Insects
C. Fishes

D. Birds

E. Mammals
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A. PLANTS. Among very few plants I introduce ,
® MARGOSA TREE

» Scientific Name : Azadirachta indica
» Vernacular Name : Neem, Kadu-limb
> Source

The Leaves, bark, fruits, and seeds are used as a drug or medicine.

» FEamily and Distribution :

Meliaceae, it is native of Borma but grown all over India. In Sangola Taluka neem is
found in large scale in rural and urban places. Some important places like Narale,
Sangola,Spinning mill, Hatid, Walegaon, Andhalgaon, Wasteland of sangola, it is recorded
in garden , school and colleges, Akola and Mangewadi etc.

» Chemical composition :
The alkaloids are the main active principles. They are nimbin, nimbinin, nimbidine,
nimbosterine and nimbectin
etc. Fatty acid present in the ¢
plant and seed contain 40 to
45 % fixed oil. Those things
Are very much needed in ]
Our life for immunity .

> Uses .

The leaves are Carmin-
native, Expectorent, anthel-
mintic, diuretic and insect-
icidal to kill insect in various
vegetables or crops.Fresh
leaf juice with salt given for
Intestinal worms, Jaundice, ] p
Skin disease andmalarial = == ]

Fever. The leaves are applied for boils, chronic Ulcers, swelling, and wounds. Gum is

stimulant, demulcent tonic and used in debility. Often we are in village many people use
small tiny branch as a brush and toothpaste that is also good for our teeth.

B. INSECTS . Among very few Insects | introduce,
® MOSQUITO

» Types:
There are about 170 different types of mosquitoes in North America alone. In India
there are mainly about 3 kinds of mosquitoes such as Aedes aegypti , Anopheles, and culex.
These pests are part of the same family as houseflies and fruit flies, because they all have
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two clear, veined wings. Best known as a summer pest, Mosquitoes can develop from egg
to adult within 10 to 14 days .

> ldentification

+ Size :1/4" to3/8"
+ Shape : Narrow, oval
+ Colour : Pale brown with whitish stripes across abdomen Legs
* 6
%+ Wings : Yes
% Antenna : Yes
4 Common

Name : Mosquito
4+ Kingdom : Animalia
% Phylum : Arthropoda
4+ Class . Insecta
+ Order : Diptera
+ Family : Culicidae
#+ Species  :varies

> Diet :
We usually say, “1 have been
Bitten by a mosquito”, but this is not
Completely true. Mosquitoes do not

Bite.Female mosquitoes feed on plant nectar and blood. They need the protein to reproduce.
To get to the blood , they pierce our skin with their “Proboscis”and suck our blood. Male
mosquitoes feed exclusively on plant nectars. Mosquitoes are busiest at night and will fly
upto 14 miles for a blood meal. They hunt for food by detecting body heat and Carbon Di-
oxide, the gas we breathe out.

> Habitat :
Mosquitoes breed in soft, moist soil or stagnant water sources such as storm drains,
old tires, children’s wading pools and birdbaths.

» Impact :
Mosquitoes spread diseases such as West Nile Virus , Malaria, Phayleria and Dengue
fever.

> Prevention :
I.  Replace all stagnant water at least once a week.
Il.  Remove trash from around any standing water.
I1l.  When sleeping outdoors or in areas where mosquitoes populations are heavy,
surround your bed with “Mosquito Net”.

C. FISHES : Among very few fishes I introduce,
® ROHU FISH

» The rohu, rui, or roho labeo (Labeo rohita) is a species of fish of the carp family, found in
rivers in South Asia. It is a large omnivore and extensively used in aquaculture.

» Scientific Name : Labeo rohita

» Local Name > rui orrohu
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+ Kingdom : Animalia

+ Phylum : Chordata

+ Class : Actinopterygii
+ Order : Cypriniformes
+ Family : Cyprinidae

> Habitat :

The rohu occurs in rivers throughout much of northern and central and eastern India,
Nepal and Bangladesh.It has been introduced into some of the rivers of Peninsular India
and Sri Lanka. Itis abundantly found in fresh water in ponds, lakes, rivers and reservoirs.

> Diet :

Itis chiefly vegetarian and bottom feeders but young fry feed on zooplankton. Juveniles
and adults show a strong positive selection for phytoplankton, vegetable debris and aquatic
plants and a negative selection for all zooplanktonic organisms .

» Reproduction :
Rohu reach sexual maturity between two and five years of age. They generally spawn

during the monsoon season, keeping to the middle of flooded rivers above tidal reach.
» Uses :
The rohu is an important aquacultured freshwater species mostly used as food.

D. BIRDS : Among very few birds | introduce,

® INDIAN RING-NECKED PARROT

Indian sub-continent. All parts of plain lands.

Characters :

Very punctual and social bird. The Indian ring-
necked parrot is not a shy bird, and does best with an
owner who appreciates an outgoing companion that is not
afraid to demand what it wants! Indian ring-necks can also
be quite talkative.

» Common English Name : Parrot or Indian ring-necked parrot
» Bengali Name : Tiya or Moyna
» Scientific Name . Psittacula krameria
» Colour - Blue, Green
> Size : Medium
» Life span : Upto 30 years
> Sound - Vocal communicator and
Whistler.
> Distribution :
>

> Diet :
Inthe wild, rose-ringed parakeets usually feed on buds, fruits, vegetables, nuts, berries,
and seeds. In India, they feed on cereal grains, and during winter also on pigeon peas.
» Reproduction :
In north-west India, Indian rose-ringed parakeets form pairs from September to
December. They do not have life mates and often breed with another partner during the
following breeding season.




Page|5

E. MAMMALS : Among very few mammals | introduce,
e COW

» Cows and bulls, are large domesticated cloven-hooved herbivores. They are a prominent
modern member of the
subfamily Bovinae, are the
most widespread species of the
genus Bos, and are most
commonly classified
collectively as Bos taurus.

» Scientific name: Bos taurus
> Kingdom . Animalia
> Phylum : Chordata
> Class : Mammalia
> Order - Artiodactyla
> Family : Bovidae
> Lifespan 18 - 22 years
» Gestation period  : 283 days
> Mass: Male: 1,100 kg (Adult, Bull), Female: 720 kg (Adult, Cow).
» Habitat :
Cows are domesticated cattle and they can survive in a variety of habitats including the
grasslands and other habitats where they have enough vegetation to eat.
> Diet :

Most cattle in the US have a fodder that is composed of at least some forage (grass,
legumes, or silage). In fact, most beef cattle are raised on pasture from birth in the spring
until autumn (7 to 9 months). For pastured animals, grass is usually the forage that
composes the majority of their diet.

» Height and Weight :
Cows average 385 kg in weight and 130 cm in height; bulls weigh 545 kg on average,
with a height of 140 cm. At birth, calves weigh about 20 kg. The average milk yield for the
Gir is 1590 kg per lactation, with a record production of 3182 kg at 4.5% fat in India.

» Usage :
Cow as Cattle are commonly raised as livestock for meat (beef or veal), for milk and for

hides, which are used to make leather. They are used as riding animals and draft animals (oxen
or bullocks, which pull carts, plows and other implements). Another product of cattle is their
dung, which can be used to create manure or fuel.

c
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» The domestic dog (Canis familiaris or Canis lupus familiaris) is a domesticated descendant of the wolf.
The dog derived from an ancient, extinct wolf, and the modern grey wolf is the dog's nearest living
relative. The dog was the first species to be domesticated. Their long association with humans has led
dogs to be uniquely adapted to human behavior, leading to a large number of domestic individuals and
the ability to thrive on a starch-rich diet that would be inadequate for other canids.

» Scientific Name: Canis familiaris




» Kingdom . Animalia

» Phylum . Chordata

> Class : Mammalia

» Order . Carnivora

> Family : Canidae

» Life Span : 10 to 13 years
» Diet :

Dogs have been described as omnivores. Compared to wolves,
dogs from agricultural societies have extra copies of amylase and
other genes involved in starch digestion that contribute to an
increased ability to thrive on a starch-rich diet. Similar to
humans, some dog breeds produce amylase in their saliva and are
classified as having a high starch diet. However, more like cats

and less like other omnivores, dogs can only produce bile acid
with taurine and they cannot produce vitamin D, which they
obtain from animal flesh. Also, more like cats, dogs require arginine to maintain its nitrogen balance.
These nutritional requirements place dogs halfway between carnivores and omnivores

» Reproduction :

In domestic dogs, sexual maturity happens around six months to one year for both males and
temales, although this can be delayed and is the time at which female dogs will have their first estrous
cycle. They will experience subsequent estrous cycles semiannually, during which the body prepares
for pregnancy. At the peak of the cycle, females will become estrus, mentally and physically receptive
to copulation. Fertilization typically occurs two to five days after ovulation. An average litter consists
of about six puppies.

» Duties and Roles with humans :

[.  Dog intelligence is the dog's ability to perceive information and retain it as knowledge for
applying to solve problems. Studies of two dogs suggest that dogs can learn by inference and
have advanced memory skills.

II.  Dog behavior is the internally coordinated responses (actions or inactions) of the domestic dog
(individuals or groups) to internal and external stimuli.
III.  Dog communication is how dogs convey information to other dogs, understand messages from
humans and translate the information that dogs are transmitting.
IV. A vast range of commodity forms aims to transform a pet dog into an ideal companion.
V. Dogs have lived and worked with humans in many role. People often enter their dogs in
competitions, such as breed-conformation shows or sports, including racing.
VI. Dog meat is consumed in some East Asian countries, including Korea, China, Vietnam and the
Philippines, which dates back to antiquity.
VII. Dogs suffer from the same common disorders as humans; these include cancer, diabetes, heart

disease and neurologic disorders. Their pathology is similar to humans, as is their response to
treatment and their outcomes.

< CONCLUSION :

The flora and fauna of our region is very significant. Here are just a few examples.
From this list we can get a partial idea of the biodiversity of our region. Plants have been used in India
since time immemorial and hunting has been practiced since the beginning of civilization. At present the
demand and circulation of Ayurvedic treatment is very much increasing. Besides, biodiversity is being
destroyed under the pressure of population and civilization. In addition, due to the unscientific use of
plants, many plants are endangered today. They need to be saved. They cultivate rare and important plants
in their own homes. Can be easily saved. Even by making the common people aware, it is possible
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to save the animals like snakes, geese etc. without Killing them. The number of animals in the region is
increasing by counting. The number of plants is decreasing every day due to rapid urbanization. Asa result,
the number of tree-dwelling animals (birds, reptiles, mammals, etc.) isalso declining. Itisimportant to save
the animals that have been found in very small numbers in our study without delay. Balancing biodiversity
is crucial for a healthy environment. Our duty is to make citizens aware of the need to conserve
biodiversity. Also need the aware about Afforestation . If we all are not aware about that then we all are
going to destroy our healthy Earth ourself.
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STUDY OF COMMON PLANTS, INSECTS, FISH, BIRDS, MAMMALS
AND BASIC PRINCIPLE OF IDENTIFICATION

 INTRODUCTION :

Biodiversity is the biological variety and variability of life on earth. Biodiversity is a
measure of variation at the genetic, species, and ecosystem level.The word Biodiversity was first used by the
great scientist “Walter G. Rosen” in 1986.

A Biodiversity Hotspot is a region with a high level of endemic species that have experienced
great habitat loss. The term hotspot was introduced in 1988 by “Norman Myers”. While hotspots are spread all
over the world, the majority are forest areas and most are located in the tropics.

Biodiversity generally tends to cluster in hotspots, and has been increasing through time, but
will be likely to slow in the future as a primary result of deforestation.

Plants are critical to other life on this planet because they form the basis of all food webs by
Photosynthesis. ‘plants’ are divided into several kind of kingdoms such as Protista,Fungi and Plantae. Insects
are a class in the phylum Arthropoda. They are the largest group of animal on earth and also the first animals
capable of light. Fishes are a class in the phylum Chordata. They are aquatic,craniate,gill- bearing animals
that lack limbs with digits. Birds are a group of warm-blooded Vertebrates constituting the class Aves. They
are ready visitors that visit frequently from place to place even from continent to another continent. Mammals
(from Latin mamma, 'breast’) are a group of Vertebrates constituting the class Mammalia . we all belongs
to this class. They all are link together by Food-Chain.

s AIMS AND OBJECTIVES :

In this project | observe some common plants,insects,birds,fishes and mammals
around us and know about their basic principle of identification.By this project, my main aim is to raise the
awareness about the Biodiversity and that about the advantages to conserve them to the people .

s AREA OF STUDY :

The area of my study and observation is at village Kotra near Shyampur, Howrah of
West Bengal in India .

% Method of Study :
To make this project , | use internet collect information about plants, insects, fish, birds and
Mammals and their basic identification .
Date : 22/06/2021
Time :10.00 am

s REVIEW OF WORKS

IUCN; International Union for Conservation of Nature and Natural Resources, is an international
organization working in the field of nature conservation and sustainable use of natural resources was formed
in 1948. The Indian Board of Wildlife was formed in India in 1952 on the recommendation of this organization.
The WWF or Word Wild Life Fund for Nature was later formed in 1961. Subsequently, the Biodiversity Board
was set up in West Bengal to document the biodiversity of different parts of the state and to facilitate the
conservation of endangered plants and animals. The West Bengal Biodiversity Board has already recorded
the biodiversity of several areas.

% OBSERVATION :

A. Plants

B. Insects
C. Fishes

D. Birds

E. Mammals
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A. PLANTS. Among very few plants I introduce ,
® MARGOSA TREE

» Scientific Name : Azadirachta indica
» Vernacular Name : Neem, Kadu-limb
> Source

The Leaves, bark, fruits, and seeds are used as a drug or medicine.

» FEamily and Distribution :

Meliaceae, it is native of Borma but grown all over India. In Sangola Taluka neem is
found in large scale in rural and urban places. Some important places like Narale,
Sangola,Spinning mill, Hatid, Walegaon, Andhalgaon, Wasteland of sangola, it is recorded
in garden , school and colleges, Akola and Mangewadi etc.

» Chemical composition :
The alkaloids are the main active principles. They are nimbin, nimbinin, nimbidine,
nimbosterine and nimbectin
etc. Fatty acid present in the ¢
plant and seed contain 40 to
45 % fixed oil. Those things
Are very much needed in ]
Our life for immunity .

> Uses .

The leaves are Carmin-
native, Expectorent, anthel-
mintic, diuretic and insect-
icidal to kill insect in various
vegetables or crops.Fresh
leaf juice with salt given for
Intestinal worms, Jaundice, ] p
Skin disease andmalarial = == ]

Fever. The leaves are applied for boils, chronic Ulcers, swelling, and wounds. Gum is

stimulant, demulcent tonic and used in debility. Often we are in village many people use
small tiny branch as a brush and toothpaste that is also good for our teeth.

B. INSECTS . Among very few Insects | introduce,
® MOSQUITO

» Types:
There are about 170 different types of mosquitoes in North America alone. In India
there are mainly about 3 kinds of mosquitoes such as Aedes aegypti , Anopheles, and culex.
These pests are part of the same family as houseflies and fruit flies, because they all have
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two clear, veined wings. Best known as a summer pest, Mosquitoes can develop from egg
to adult within 10 to 14 days .

> ldentification

+ Size :1/4" to3/8"
+ Shape : Narrow, oval
+ Colour : Pale brown with whitish stripes across abdomen Legs
* 6
%+ Wings : Yes
% Antenna : Yes
4 Common

Name : Mosquito
4+ Kingdom : Animalia
% Phylum : Arthropoda
4+ Class . Insecta
+ Order : Diptera
+ Family : Culicidae
#+ Species  :varies

> Diet :
We usually say, “1 have been
Bitten by a mosquito”, but this is not
Completely true. Mosquitoes do not

Bite.Female mosquitoes feed on plant nectar and blood. They need the protein to reproduce.
To get to the blood , they pierce our skin with their “Proboscis”and suck our blood. Male
mosquitoes feed exclusively on plant nectars. Mosquitoes are busiest at night and will fly
upto 14 miles for a blood meal. They hunt for food by detecting body heat and Carbon Di-
oxide, the gas we breathe out.

> Habitat :
Mosquitoes breed in soft, moist soil or stagnant water sources such as storm drains,
old tires, children’s wading pools and birdbaths.

» Impact :
Mosquitoes spread diseases such as West Nile Virus , Malaria, Phayleria and Dengue
fever.

> Prevention :
I.  Replace all stagnant water at least once a week.
Il.  Remove trash from around any standing water.
I1l.  When sleeping outdoors or in areas where mosquitoes populations are heavy,
surround your bed with “Mosquito Net”.

C. FISHES : Among very few fishes I introduce,
® ROHU FISH

» The rohu, rui, or roho labeo (Labeo rohita) is a species of fish of the carp family, found in
rivers in South Asia. It is a large omnivore and extensively used in aquaculture.

» Scientific Name : Labeo rohita

» Local Name > rui orrohu
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+ Kingdom : Animalia

+ Phylum : Chordata

+ Class : Actinopterygii
+ Order : Cypriniformes
+ Family : Cyprinidae

> Habitat :

The rohu occurs in rivers throughout much of northern and central and eastern India,
Nepal and Bangladesh.It has been introduced into some of the rivers of Peninsular India
and Sri Lanka. Itis abundantly found in fresh water in ponds, lakes, rivers and reservoirs.

> Diet :

Itis chiefly vegetarian and bottom feeders but young fry feed on zooplankton. Juveniles
and adults show a strong positive selection for phytoplankton, vegetable debris and aquatic
plants and a negative selection for all zooplanktonic organisms .

» Reproduction :
Rohu reach sexual maturity between two and five years of age. They generally spawn

during the monsoon season, keeping to the middle of flooded rivers above tidal reach.
» Uses :
The rohu is an important aquacultured freshwater species mostly used as food.

D. BIRDS : Among very few birds | introduce,

® INDIAN RING-NECKED PARROT

Indian sub-continent. All parts of plain lands.

Characters :

Very punctual and social bird. The Indian ring-
necked parrot is not a shy bird, and does best with an
owner who appreciates an outgoing companion that is not
afraid to demand what it wants! Indian ring-necks can also
be quite talkative.

» Common English Name : Parrot or Indian ring-necked parrot
» Bengali Name : Tiya or Moyna
» Scientific Name . Psittacula krameria
» Colour - Blue, Green
> Size : Medium
» Life span : Upto 30 years
> Sound - Vocal communicator and
Whistler.
> Distribution :
>

> Diet :
Inthe wild, rose-ringed parakeets usually feed on buds, fruits, vegetables, nuts, berries,
and seeds. In India, they feed on cereal grains, and during winter also on pigeon peas.
» Reproduction :
In north-west India, Indian rose-ringed parakeets form pairs from September to
December. They do not have life mates and often breed with another partner during the
following breeding season.
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E. MAMMALS : Among very few mammals | introduce,
e COW

» Cows and bulls, are large domesticated cloven-hooved herbivores. They are a prominent
modern member of the
subfamily Bovinae, are the
most widespread species of the
genus Bos, and are most
commonly classified
collectively as Bos taurus.

» Scientific name: Bos taurus
> Kingdom . Animalia
> Phylum : Chordata
> Class : Mammalia
> Order - Artiodactyla
> Family : Bovidae
> Lifespan 18 - 22 years
» Gestation period  : 283 days
> Mass: Male: 1,100 kg (Adult, Bull), Female: 720 kg (Adult, Cow).
» Habitat :
Cows are domesticated cattle and they can survive in a variety of habitats including the
grasslands and other habitats where they have enough vegetation to eat.
> Diet :

Most cattle in the US have a fodder that is composed of at least some forage (grass,
legumes, or silage). In fact, most beef cattle are raised on pasture from birth in the spring
until autumn (7 to 9 months). For pastured animals, grass is usually the forage that
composes the majority of their diet.

» Height and Weight :
Cows average 385 kg in weight and 130 cm in height; bulls weigh 545 kg on average,
with a height of 140 cm. At birth, calves weigh about 20 kg. The average milk yield for the
Gir is 1590 kg per lactation, with a record production of 3182 kg at 4.5% fat in India.

» Usage :
Cow as Cattle are commonly raised as livestock for meat (beef or veal), for milk and for

hides, which are used to make leather. They are used as riding animals and draft animals (oxen
or bullocks, which pull carts, plows and other implements). Another product of cattle is their
dung, which can be used to create manure or fuel.

c
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» The domestic dog (Canis familiaris or Canis lupus familiaris) is a domesticated descendant of the wolf.
The dog derived from an ancient, extinct wolf, and the modern grey wolf is the dog's nearest living
relative. The dog was the first species to be domesticated. Their long association with humans has led
dogs to be uniquely adapted to human behavior, leading to a large number of domestic individuals and
the ability to thrive on a starch-rich diet that would be inadequate for other canids.

» Scientific Name: Canis familiaris




» Kingdom . Animalia

» Phylum . Chordata

> Class : Mammalia

» Order . Carnivora

> Family : Canidae

» Life Span : 10 to 13 years
» Diet :

Dogs have been described as omnivores. Compared to wolves,
dogs from agricultural societies have extra copies of amylase and
other genes involved in starch digestion that contribute to an
increased ability to thrive on a starch-rich diet. Similar to
humans, some dog breeds produce amylase in their saliva and are
classified as having a high starch diet. However, more like cats

and less like other omnivores, dogs can only produce bile acid
with taurine and they cannot produce vitamin D, which they
obtain from animal flesh. Also, more like cats, dogs require arginine to maintain its nitrogen balance.
These nutritional requirements place dogs halfway between carnivores and omnivores

» Reproduction :

In domestic dogs, sexual maturity happens around six months to one year for both males and
temales, although this can be delayed and is the time at which female dogs will have their first estrous
cycle. They will experience subsequent estrous cycles semiannually, during which the body prepares
for pregnancy. At the peak of the cycle, females will become estrus, mentally and physically receptive
to copulation. Fertilization typically occurs two to five days after ovulation. An average litter consists
of about six puppies.

» Duties and Roles with humans :

[.  Dog intelligence is the dog's ability to perceive information and retain it as knowledge for
applying to solve problems. Studies of two dogs suggest that dogs can learn by inference and
have advanced memory skills.

II.  Dog behavior is the internally coordinated responses (actions or inactions) of the domestic dog
(individuals or groups) to internal and external stimuli.
III.  Dog communication is how dogs convey information to other dogs, understand messages from
humans and translate the information that dogs are transmitting.
IV. A vast range of commodity forms aims to transform a pet dog into an ideal companion.
V. Dogs have lived and worked with humans in many role. People often enter their dogs in
competitions, such as breed-conformation shows or sports, including racing.
VI. Dog meat is consumed in some East Asian countries, including Korea, China, Vietnam and the
Philippines, which dates back to antiquity.
VII. Dogs suffer from the same common disorders as humans; these include cancer, diabetes, heart

disease and neurologic disorders. Their pathology is similar to humans, as is their response to
treatment and their outcomes.

< CONCLUSION :

The flora and fauna of our region is very significant. Here are just a few examples.
From this list we can get a partial idea of the biodiversity of our region. Plants have been used in India
since time immemorial and hunting has been practiced since the beginning of civilization. At present the
demand and circulation of Ayurvedic treatment is very much increasing. Besides, biodiversity is being
destroyed under the pressure of population and civilization. In addition, due to the unscientific use of
plants, many plants are endangered today. They need to be saved. They cultivate rare and important plants
in their own homes. Can be easily saved. Even by making the common people aware, it is possible
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to save the animals like snakes, geese etc. without Killing them. The number of animals in the region is
increasing by counting. The number of plants is decreasing every day due to rapid urbanization. Asa result,
the number of tree-dwelling animals (birds, reptiles, mammals, etc.) isalso declining. Itisimportant to save
the animals that have been found in very small numbers in our study without delay. Balancing biodiversity
is crucial for a healthy environment. Our duty is to make citizens aware of the need to conserve
biodiversity. Also need the aware about Afforestation . If we all are not aware about that then we all are
going to destroy our healthy Earth ourself.
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Type of the Study : Study of Pollutions at a Solid Waste Polluted Site .

Place of the Study : Garbage Dumping Site

Locality : Urban

Location : Bhairab Dutta Lane, Salkia, Howrah — 711106

INTRODUCTION:

Garbage dumping sites are the common sources of environmental pollutions in
urban as well as rural areas. The main reason of this problem is basically due to
excessive increase of population in our country, so the over utilisation of
everyday non-biodegradable consumer goods, and lack of awareness about the
daily household solid waste management system among the common people as
well as. Our main concern is the management process of the huge amount of
garbage produced everyday, as the process has so many drawbacks and that is
the cause of environmental pollution in various ways.

Apart from environmental concern, improper handling of the garbage
leads to various types of health hazards, as garbage is a source of various types
of micro-organisms causing various types of diseases.




In this survey, | have studied an urban garbage dumping site and tried to find
the causes for different types of environmental pollution from that site.

Sources of the Garbage :

The garbage that comes in this ground are mainly collected from local
households in Howrah Municipal Corporation area, and the industrial areas
nearby.

Serving people :

Around 3 Lakh people per day in Howrah Municipal Corporation area.

Garbage Collection Process :

The garbage collection process is -

COLLECTION OF COLLECTION FROM
GARBAGE FROM THE DUSTBINS AND FINALLY,
DEPOSITION IN THE DEPOSITION OF THE

DUMPING IN THE STREET WASTE DUMPING GROUND.
DUSTBINS. STORAGES.

Different Types of the Garbage :

The varoius types of garbages dumped can be catagorised generally into three
types. These are —

e Biodegradable
e Non-Biodegradable
e Toxic




Types of Pollutions from Dumping Yard :

FROM
BIODEGRADABLE
WASTE

FROM NON-

BIODEGRADABLE
POLLUTION

FROM GARBAGE

WASTE
DUMPING YARD

FROM TOXIC
WASTE

Soil Pollution :

Soil pollution is one of the major concerns from dumping yard.
Contamination of pollutants such as — Biodegradable, Non-Biodegradable and
Toxic, decreases the quality of soil. Good microbes that keeps the soil rich and
fertile are killed because of the contamination. Along with that, soil pollution
leads directly to water pollution.

In this site, we have observed soil pollution created by Biodegradable,
Non-Biodegradable and Toxic pollutants.




e Biodegradable Pollutants :

This type of pollutants; such as vegetables residue, animal waste, bodies
and body parts of dead organisms and biodegradable plastic etc. gradually
degrades in soil over time, but contaminates soil with bacteria, fungus and
viruses of infectious diseases. In this place, garbage including human and animal
waste, body parts are openly dumped in ground, that’s why the soil of this place
is getting polluted badly.

e Non-Biodegradable Pollutants :

Nowadays, the deepest concern of environment is caused by Non-
Biodegradable Pollutants; such as polythene packets, plastic materials, parts of
electronic appliances etc. These are being dumped at this dumping ground
uncontrollably. As these type of pollutants don’t get consumed by the microbes
in the soil, they remain in the soil infinitely. These causes death of good micro
organisms of soil and decreases fertility of the soil permanently.

e Toxic Pollutants :

These type of pollutants are considered as the most dangerous for
environment. These are mostly Non-Biodegradable pollutants; and most of the
sources of these pollutants are Industrial sites and hospitals. Some of these
pollutants are — Mercury, Lead, medical solutions, chemical components,
disposable injection syringes, vials etc. These hazardous pollutants are very
much harmful to the living organisms because from soil, it directly contaminates
to water and the consumption of the directly leads to health hazards.

Water Pollution :

A




Water pollution is also a concern of this dumping ground. A short canal is
passed beside the dumping yard; so the dirty water from the dumping ground
directly contaminates to the canal. The canal goes to the nearby river Ganges;
so river water also gets contaminated with the dirty water and causes ill effects
when people consumes the water. Also, harmful chemical from the industrial
and medical garbage goes to the canal with the dirty water. So, water pollution
also takes place here in a large scale and leads to various water borne diseases
and other types of infectious, harmful diseases. Pollution has also given rise to
Eutrophication in this canal hugely.

Air Pollution :

And finally, this dumping area brings another environmental risk, that is air
pollution. In the urban area, people are mostly affected with air pollution by cars
and mostly industrial gaseous outlays. This dumping area causes air pollution in
two ways —

1. Harmful gases like Methane, Sulphur di-oxide, Nitrous Oxide, Ammonia is
produced from the biodegradable pollutants and pollutes the air.

2. Sometimes, fire breaks out in the dumping yard because of inflammable
gases like methane etc. So the garbage burn and gases like Carbon di-
oxide (CO2), Carbon Monoxide (CO) produced and directly contaminate
to air.



Remedies and Necessary Garbage Management processes :

o Solid Waste Compaction Process :

Solid waste compaction is the process of compacting waste, reducing it in
size. Garbage compactors and waste collection vehicles compress waste so that
more of it can be stored in the same space. Waste is compacted again, more
thoroughly, at the landfill to conserve valuable airspace and to extend the
landfill's life span. In this process, the water content of the garbage gets
separated from the solid content. This prevents the soil pollution as well as air
pollution from the waste. Also, the reduced and compacted solid content of the
garbage are now being used as fertilisers in fields.

e Water Treatment Process :

The dirty water, which is separated by the Solid Waste Compactor, now
should be passed through a water treatment process, so as the water gets
filtered and free from germs. Then only, the water can be freed to the canal or
other water bodies. By this process, water pollution can be prevented mostly.

Also, there are many processes like Solid Waste incineration, Waste
Valorization, Pyrolysis are now being used to process solid waste in many
developed cities in world, which are very effective.


https://en.wikipedia.org/wiki/Waste
https://en.wikipedia.org/wiki/Landfill

Conclusion :

In today’s world, population is increasing at an exponential rate. As the
population increasing, garbage consumed by people will also increase; that is
obvious. But what we can do is to follow a proper garbage management process
so that our environment doesn’t get affected by the harmful effects of the
pollutants. But this needs a build up of proper infrastructure, maintenance and
proper knowledge of the civilians about conservation of environment. | would
like to request to the higher municipal authorities to take necessary steps to
implement these modern methods in municipal solid waste management
process.
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INTRODUCTION:

Garbage dumping sites are the common sources of environmental pollutions in
urban as well as rural areas. The main reason of this problem is basically due to
excessive increase of population in our country, so the over utilisation of
everyday non-biodegradable consumer goods, and lack of awareness about the
daily household solid waste management system among the common people as
well as. Our main concern is the management process of the huge amount of
garbage produced everyday, as the process has so many drawbacks and that is
the cause of environmental pollution in various ways.

Apart from environmental concern, improper handling of the garbage
leads to various types of health hazards, as garbage is a source of various types
of micro-organisms causing various types of diseases.




In this survey, | have studied an urban garbage dumping site and tried to find
the causes for different types of environmental pollution from that site.

Sources of the Garbage :

The garbage that comes in this ground are mainly collected from local
households in Howrah Municipal Corporation area, and the industrial areas
nearby.

Serving people :

Around 3 Lakh people per day in Howrah Municipal Corporation area.

Garbage Collection Process :

The garbage collection process is -

COLLECTION OF COLLECTION FROM
GARBAGE FROM THE DUSTBINS AND FINALLY,
DEPOSITION IN THE DEPOSITION OF THE
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Different Types of the Garbage :
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Soil Pollution :

Soil pollution is one of the major concerns from dumping yard.
Contamination of pollutants such as — Biodegradable, Non-Biodegradable and
Toxic, decreases the quality of soil. Good microbes that keeps the soil rich and
fertile are killed because of the contamination. Along with that, soil pollution
leads directly to water pollution.

In this site, we have observed soil pollution created by Biodegradable,
Non-Biodegradable and Toxic pollutants.




e Biodegradable Pollutants :

This type of pollutants; such as vegetables residue, animal waste, bodies
and body parts of dead organisms and biodegradable plastic etc. gradually
degrades in soil over time, but contaminates soil with bacteria, fungus and
viruses of infectious diseases. In this place, garbage including human and animal
waste, body parts are openly dumped in ground, that’s why the soil of this place
is getting polluted badly.

e Non-Biodegradable Pollutants :

Nowadays, the deepest concern of environment is caused by Non-
Biodegradable Pollutants; such as polythene packets, plastic materials, parts of
electronic appliances etc. These are being dumped at this dumping ground
uncontrollably. As these type of pollutants don’t get consumed by the microbes
in the soil, they remain in the soil infinitely. These causes death of good micro
organisms of soil and decreases fertility of the soil permanently.

e Toxic Pollutants :

These type of pollutants are considered as the most dangerous for
environment. These are mostly Non-Biodegradable pollutants; and most of the
sources of these pollutants are Industrial sites and hospitals. Some of these
pollutants are — Mercury, Lead, medical solutions, chemical components,
disposable injection syringes, vials etc. These hazardous pollutants are very
much harmful to the living organisms because from soil, it directly contaminates
to water and the consumption of the directly leads to health hazards.

Water Pollution :
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Water pollution is also a concern of this dumping ground. A short canal is
passed beside the dumping yard; so the dirty water from the dumping ground
directly contaminates to the canal. The canal goes to the nearby river Ganges;
so river water also gets contaminated with the dirty water and causes ill effects
when people consumes the water. Also, harmful chemical from the industrial
and medical garbage goes to the canal with the dirty water. So, water pollution
also takes place here in a large scale and leads to various water borne diseases
and other types of infectious, harmful diseases. Pollution has also given rise to
Eutrophication in this canal hugely.

Air Pollution :

And finally, this dumping area brings another environmental risk, that is air
pollution. In the urban area, people are mostly affected with air pollution by cars
and mostly industrial gaseous outlays. This dumping area causes air pollution in
two ways —

1. Harmful gases like Methane, Sulphur di-oxide, Nitrous Oxide, Ammonia is
produced from the biodegradable pollutants and pollutes the air.

2. Sometimes, fire breaks out in the dumping yard because of inflammable
gases like methane etc. So the garbage burn and gases like Carbon di-
oxide (CO2), Carbon Monoxide (CO) produced and directly contaminate
to air.



Remedies and Necessary Garbage Management processes :

o Solid Waste Compaction Process :

Solid waste compaction is the process of compacting waste, reducing it in
size. Garbage compactors and waste collection vehicles compress waste so that
more of it can be stored in the same space. Waste is compacted again, more
thoroughly, at the landfill to conserve valuable airspace and to extend the
landfill's life span. In this process, the water content of the garbage gets
separated from the solid content. This prevents the soil pollution as well as air
pollution from the waste. Also, the reduced and compacted solid content of the
garbage are now being used as fertilisers in fields.

e Water Treatment Process :

The dirty water, which is separated by the Solid Waste Compactor, now
should be passed through a water treatment process, so as the water gets
filtered and free from germs. Then only, the water can be freed to the canal or
other water bodies. By this process, water pollution can be prevented mostly.

Also, there are many processes like Solid Waste incineration, Waste
Valorization, Pyrolysis are now being used to process solid waste in many
developed cities in world, which are very effective.
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Conclusion :

In today’s world, population is increasing at an exponential rate. As the
population increasing, garbage consumed by people will also increase; that is
obvious. But what we can do is to follow a proper garbage management process
so that our environment doesn’t get affected by the harmful effects of the
pollutants. But this needs a build up of proper infrastructure, maintenance and
proper knowledge of the civilians about conservation of environment. | would
like to request to the higher municipal authorities to take necessary steps to
implement these modern methods in municipal solid waste management
process.
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Ecosystem — A General Introduction

The ecosystem is the structural and functional unit of ecology where the living
organisms interact with each other and the surrounding environment. In other
words, an ecosystem is a chain of interaction between organisms and their
environment. The term “Ecosystem” was first coined by A.G. Tansley, an English
botanist, in 1935.

Types of Ecosystems

An ecosystem can be as small as an oasis in a desert, or as big as an ocean,
spanning thousands of miles. There are two types of ecosystems:

« Terrestrial Ecosystem
« Aguatic Ecosystem

Terrestrial Ecosystems

Terrestrial ecosystems are exclusively land-based ecosystems. There are different
types of terrestrial ecosystems distributed around various geological zones. They
are as follows:

1. Forest Ecosystems

2. Grassland Ecosystems
3. Tundra Ecosystems
4. Desert Ecosystem

Aquatic Ecosystem

Aguatic ecosystems are ecosystems present in a body of water. These can be
further divided into two types, namely:

1. Freshwater Ecosystem
2. Marine Ecosystem.

Structure of the Ecosystem

The structure of an ecosystem is characterised by the organisation of both biotic
and abiotic components. This includes the distribution of energy in our


https://byjus.com/biology/aquatic-ecosystem/
https://byjus.com/biology/our-environment/

environment. It also includes the climatic conditions prevailing in that particular
environment.

The structure of an ecosystem can be split into two main components, namely:

. Biotic Components
« Abiotic Components

The biotic and abiotic components are interrelated in an ecosystem. It is an open
system where the energy and components can flow throughout the boundaries.

Primary Secondary Tertiary
(Herbivores) (Pri. Carnivores) Hl (Sec. Carnivores)

A
Structure of Ecosystem highlighting the biotic and abiotic factors

Functions of Ecosystem
The functions of the ecosystem are as follows:

1. It regulates the essential ecological processes, supports life systems
and renders stability.
2. It is also responsible for the cycling of nutrients between biotic and

abiotic components.


https://byjus.com/biology/our-environment/

3. It maintains a balance among the various trophic levels in the
ecosystem.

It cycles the minerals through the biosphere.

The abiotic components help in the synthesis of organic components
that involves the exchange of energy.

o B

Pond Ecosystem

A pond is a quiet body of water that is too small for wave action and too shallow
for major temperature differences from top to bottom. It usually has a muddy or
silty bottom with aquatic plants around the edges and throughout. However, it is
often difficult to classify the differences between a pond and a lake, since the two
terms are artificial and the ecosystems really exist on a continuum. Generally, in
a pond, the temperature changes with the air temperature and is relatively
uniform. Lakes are similar to ponds, but because they are larger, temperature
layering or stratification takes place in summer and winter, and these layers
turnover in spring and fall. Ponds get their energy from the sun. As with other
ecosystems, plants are the primary producers. The chlorophyll in aquatic plants
captures energy from the sun to convert carbon dioxide and water to organic
compounds and oxygen through the process of photosynthesis. Nitrogen and
phosphorus are important nutrients for plants. The addition of these substances
may increase primary productivity. However, too many nutrients can cause algal
blooms, leading to eutrophication.

Ecological Zonation of Lakes and Ponds

Aguatic habitats of lakes and ponds can be vertically divided into different levels
based on light penetration, wavelength absorption, surface pressure, temperature,
etc., viz.

(1) Littoral Zone

The shallow area where light enters the bottom is included in this region.
Natural ponds and lakes have rooted plants. However, in the case of
cultivation ponds, such plants may not exist. It has a layer of hot and
oxygen rich water on top which is called epilimnion.

(2) Limnetic Zone

The limnetic zone is the open area away from the shore. The region extends
as far as light effectively penetrates and to a depth where the rate of
photosynthesis and respiration are equal.


https://biologyeducare.com/photosynthesis/
https://biologyeducare.com/respiration/

(3) Profoundal Zone

This area is located below the lymphatic region, the area of deep water and
below the area of effective light penetration.
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Pond Zones

Role of temperature in Stratification, Biological Oxygen
Demand and Dissolved Oxygen

The thermal stratification of ponds refers to a change in the temperature at
different depth in the pond and due to change in waters density with temperature.
Thermal variation influences the aquatic life and leads the stratification of the
pond. There are three different regions in the pond which are epilimnion,
thermocline, and hypolimnion. Epilimnion is the zone of gradually decreasing
temperature from the surface, thermocline of rapidly falling temperature and
hypolimnion is a bottom zone where no temperature gradient evident.

e Biological Oxygen Demand (BOD)

It is the amount of oxygen required by bacteria in the pond in a unit volume
of water at a specified time.



e Dissolved Oxygen (DO)

Dissolved oxygen refers to the level of free, non-compound oxygen dissolved
or present in water or ant other liquid. BOD and DO govern the kind of
organisms present in the water.

Structure of Pond ecosystem

It is a classic example for natural, aquatic, freshwater, lentic type of ecosystem.
It helps us to understand the structure and function of an ecosystem. When rain
water gathers in a shallow area, gradually over a period of time, different kinds
of organisms (microbes, plants, animals) become part of this ecosystem. This
pond ecosystem is a self-sustaining and self-regulatory fresh water ecosystem,
which shows a complex interaction between the abiotic and biotic components in
it.

Structure of Pond Ecosystem

e Abiotic components

A pond ecosystem consists of dissolved inorganic (CO2, O2, Ca, N,
Phosphate) and organic substances (amino acids and humic acid) formed
from the dead organic matter. The function of pond ecosystem is regulated



by few factors like the amount of light, temperature, pH value of water and
other climatic conditions.

e Biotic components

They constitute the producers, variety of consumers and decomposers
(microorganisms).

» Producers

*Phytoplankton, literally “wandering plants,” are microscopic
algae that float in the open water and give it a green appearance.
They carry out photosynthesis using carbon dioxide that is dissolved
in the water and release oxygen that is used by the bacteria and
animals in the pond. Phytoplankton are not actually plants-they are
protists!

*Periphytic algae are microscopic algae that attach themselves to
substrates and give the rocks and sticks a greenish brown slimy
appearance. They also carry out photosynthesis and produce oxygen,
often near the bottom of the pond where it can be used by
decomposers.

*Submerged plants grow completely under water *Floating plants
include plants that float on the surface and plants that are rooted on
the bottom of the pond but have leaves and/or stems that float.

*Emergent plants are rooted in shallow water but their stems and
leaves are above water most of the time. *Shore plants grow in wet
soil at the edge of the pond.

» Consumers

«Zooplankton are microscopic animals that eat phytoplankton or
smaller zooplankton. Some are single-celled animals, tiny
crustaceans, or tiny immature stages of larger animals. Zooplankton
float about in the open water portions of the pond and are important
food for some animals.

*Invertebrates include all animals without backbones.
Macroinvertebrates are big enough to be seen with the naked eye.
Some of them are only found in clean water.



*Vertebrates are animals with backbones. In a pond these might
include fish, frogs, salamanders, and turtles.

» Decomposers

Animal waste and dead and decaying plants and animals form
detritus on the bottom of the pond. Decomposers, also known as
detritovores, are bacteria and other organisms like Aspergillus
Cladosporium Rhizopus, Saprolegnia etc. that break down detritus
into material that can be used by primary producers, thus returning
the detritus to the ecosystem. As this material decomposes it can
serve as a food resource for microbes and invertebrates. During
decay microbes living on detritus can pull nutrients from the
overlying water thus acting to improve water quality. In the process
of breaking down detritus, decomposers produce water and carbon
dioxide.
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Pyramid of Biomass

Importance of pond ecosystems

Pond ecosystems are very important, and for this reason it is vital that we take
steps to protect and nurture them. Below, you will find some significant reasons
why this is the case.



1. Biodiversity

Pond ecosystems are very important habitats for so many different types of
fish, birds, plants and crustaceans as well as insects such as dragonflies,
damsel flies and pond skaters.

2. Ubiquity

Pond ecosystems can be found on every continent on the planet. That
makes them very important for the life of organisms all over the world.

3. Abundance

Pond ecosystems are very abundant. Not only can they be found almost
everywhere, they can be found plentifully. That, again, makes them a key
habitat for many different species.

4. Source of hydration

Even if they do not actually live in the pond ecosystem, many species of
animals will come to pond ecosystems whenever they need a drink. A key
example is a watering hole in a prairie or desert. Humans can also use these
ecosystems as a source of water.

5. Beauty

Pond ecosystems are very beautiful as well. As we watch the sunlight
reflecting off the surface of a pond, we can feel inspired, calm and in touch
with nature.

Conclusion

Ponds are found everywhere but yet they are endangered so we need to conserve
them and protect them from getting extinct. We need to remember that we have
to save something for the future generations as well. Ponds are inhabitation to
many and are very important to maintain the nature.
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Ecosystem — A General Introduction

The ecosystem is the structural and functional unit of ecology where the living
organisms interact with each other and the surrounding environment. In other
words, an ecosystem is a chain of interaction between organisms and their
environment. The term “Ecosystem” was first coined by A.G. Tansley, an English
botanist, in 1935.

Types of Ecosystems

An ecosystem can be as small as an oasis in a desert, or as big as an ocean,
spanning thousands of miles. There are two types of ecosystems:

« Terrestrial Ecosystem
« Aguatic Ecosystem

Terrestrial Ecosystems

Terrestrial ecosystems are exclusively land-based ecosystems. There are different
types of terrestrial ecosystems distributed around various geological zones. They
are as follows:

1. Forest Ecosystems

2. Grassland Ecosystems
3. Tundra Ecosystems
4. Desert Ecosystem

Aquatic Ecosystem

Aguatic ecosystems are ecosystems present in a body of water. These can be
further divided into two types, namely:

1. Freshwater Ecosystem
2. Marine Ecosystem.

Structure of the Ecosystem

The structure of an ecosystem is characterised by the organisation of both biotic
and abiotic components. This includes the distribution of energy in our


https://byjus.com/biology/aquatic-ecosystem/
https://byjus.com/biology/our-environment/

environment. It also includes the climatic conditions prevailing in that particular
environment.

The structure of an ecosystem can be split into two main components, namely:

. Biotic Components
« Abiotic Components

The biotic and abiotic components are interrelated in an ecosystem. It is an open
system where the energy and components can flow throughout the boundaries.

Primary Secondary Tertiary
(Herbivores) (Pri. Carnivores) Hl (Sec. Carnivores)

A
Structure of Ecosystem highlighting the biotic and abiotic factors

Functions of Ecosystem
The functions of the ecosystem are as follows:

1. It regulates the essential ecological processes, supports life systems
and renders stability.
2. It is also responsible for the cycling of nutrients between biotic and

abiotic components.


https://byjus.com/biology/our-environment/

3. It maintains a balance among the various trophic levels in the
ecosystem.

It cycles the minerals through the biosphere.

The abiotic components help in the synthesis of organic components
that involves the exchange of energy.

o B

Pond Ecosystem

A pond is a quiet body of water that is too small for wave action and too shallow
for major temperature differences from top to bottom. It usually has a muddy or
silty bottom with aquatic plants around the edges and throughout. However, it is
often difficult to classify the differences between a pond and a lake, since the two
terms are artificial and the ecosystems really exist on a continuum. Generally, in
a pond, the temperature changes with the air temperature and is relatively
uniform. Lakes are similar to ponds, but because they are larger, temperature
layering or stratification takes place in summer and winter, and these layers
turnover in spring and fall. Ponds get their energy from the sun. As with other
ecosystems, plants are the primary producers. The chlorophyll in aquatic plants
captures energy from the sun to convert carbon dioxide and water to organic
compounds and oxygen through the process of photosynthesis. Nitrogen and
phosphorus are important nutrients for plants. The addition of these substances
may increase primary productivity. However, too many nutrients can cause algal
blooms, leading to eutrophication.

Ecological Zonation of Lakes and Ponds

Aguatic habitats of lakes and ponds can be vertically divided into different levels
based on light penetration, wavelength absorption, surface pressure, temperature,
etc., viz.

(1) Littoral Zone

The shallow area where light enters the bottom is included in this region.
Natural ponds and lakes have rooted plants. However, in the case of
cultivation ponds, such plants may not exist. It has a layer of hot and
oxygen rich water on top which is called epilimnion.

(2) Limnetic Zone

The limnetic zone is the open area away from the shore. The region extends
as far as light effectively penetrates and to a depth where the rate of
photosynthesis and respiration are equal.


https://biologyeducare.com/photosynthesis/
https://biologyeducare.com/respiration/

(3) Profoundal Zone

This area is located below the lymphatic region, the area of deep water and
below the area of effective light penetration.
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Role of temperature in Stratification, Biological Oxygen
Demand and Dissolved Oxygen

The thermal stratification of ponds refers to a change in the temperature at
different depth in the pond and due to change in waters density with temperature.
Thermal variation influences the aquatic life and leads the stratification of the
pond. There are three different regions in the pond which are epilimnion,
thermocline, and hypolimnion. Epilimnion is the zone of gradually decreasing
temperature from the surface, thermocline of rapidly falling temperature and
hypolimnion is a bottom zone where no temperature gradient evident.

e Biological Oxygen Demand (BOD)

It is the amount of oxygen required by bacteria in the pond in a unit volume
of water at a specified time.



e Dissolved Oxygen (DO)

Dissolved oxygen refers to the level of free, non-compound oxygen dissolved
or present in water or ant other liquid. BOD and DO govern the kind of
organisms present in the water.

Structure of Pond ecosystem

It is a classic example for natural, aquatic, freshwater, lentic type of ecosystem.
It helps us to understand the structure and function of an ecosystem. When rain
water gathers in a shallow area, gradually over a period of time, different kinds
of organisms (microbes, plants, animals) become part of this ecosystem. This
pond ecosystem is a self-sustaining and self-regulatory fresh water ecosystem,
which shows a complex interaction between the abiotic and biotic components in
it.

Structure of Pond Ecosystem

e Abiotic components

A pond ecosystem consists of dissolved inorganic (CO2, O2, Ca, N,
Phosphate) and organic substances (amino acids and humic acid) formed
from the dead organic matter. The function of pond ecosystem is regulated



by few factors like the amount of light, temperature, pH value of water and
other climatic conditions.

e Biotic components

They constitute the producers, variety of consumers and decomposers
(microorganisms).

» Producers

*Phytoplankton, literally “wandering plants,” are microscopic
algae that float in the open water and give it a green appearance.
They carry out photosynthesis using carbon dioxide that is dissolved
in the water and release oxygen that is used by the bacteria and
animals in the pond. Phytoplankton are not actually plants-they are
protists!

*Periphytic algae are microscopic algae that attach themselves to
substrates and give the rocks and sticks a greenish brown slimy
appearance. They also carry out photosynthesis and produce oxygen,
often near the bottom of the pond where it can be used by
decomposers.

*Submerged plants grow completely under water *Floating plants
include plants that float on the surface and plants that are rooted on
the bottom of the pond but have leaves and/or stems that float.

*Emergent plants are rooted in shallow water but their stems and
leaves are above water most of the time. *Shore plants grow in wet
soil at the edge of the pond.

» Consumers

«Zooplankton are microscopic animals that eat phytoplankton or
smaller zooplankton. Some are single-celled animals, tiny
crustaceans, or tiny immature stages of larger animals. Zooplankton
float about in the open water portions of the pond and are important
food for some animals.

*Invertebrates include all animals without backbones.
Macroinvertebrates are big enough to be seen with the naked eye.
Some of them are only found in clean water.



*Vertebrates are animals with backbones. In a pond these might
include fish, frogs, salamanders, and turtles.

» Decomposers

Animal waste and dead and decaying plants and animals form
detritus on the bottom of the pond. Decomposers, also known as
detritovores, are bacteria and other organisms like Aspergillus
Cladosporium Rhizopus, Saprolegnia etc. that break down detritus
into material that can be used by primary producers, thus returning
the detritus to the ecosystem. As this material decomposes it can
serve as a food resource for microbes and invertebrates. During
decay microbes living on detritus can pull nutrients from the
overlying water thus acting to improve water quality. In the process
of breaking down detritus, decomposers produce water and carbon
dioxide.
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Importance of pond ecosystems

Pond ecosystems are very important, and for this reason it is vital that we take
steps to protect and nurture them. Below, you will find some significant reasons
why this is the case.



1. Biodiversity

Pond ecosystems are very important habitats for so many different types of
fish, birds, plants and crustaceans as well as insects such as dragonflies,
damsel flies and pond skaters.

2. Ubiquity

Pond ecosystems can be found on every continent on the planet. That
makes them very important for the life of organisms all over the world.

3. Abundance

Pond ecosystems are very abundant. Not only can they be found almost
everywhere, they can be found plentifully. That, again, makes them a key
habitat for many different species.

4. Source of hydration

Even if they do not actually live in the pond ecosystem, many species of
animals will come to pond ecosystems whenever they need a drink. A key
example is a watering hole in a prairie or desert. Humans can also use these
ecosystems as a source of water.

5. Beauty

Pond ecosystems are very beautiful as well. As we watch the sunlight
reflecting off the surface of a pond, we can feel inspired, calm and in touch
with nature.

Conclusion

Ponds are found everywhere but yet they are endangered so we need to conserve
them and protect them from getting extinct. We need to remember that we have
to save something for the future generations as well. Ponds are inhabitation to
many and are very important to maintain the nature.
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INTRODUCTION:- Pollution is the introduction of contaminants into the
natural environment that cause adverse change. Pollution can take the
form of chemical substances or energy, such as noise, heat, or
light. Pollutants, the components of pollution, can be either foreign
substances/energies or naturally occurring contaminants. Pollution is
often classed as point source or nonpoint source pollution. In 2015,
pollution killed 9 million people worldwide.

Major forms of pollution include air pollution, litter, noise pollution, plastic
pollution, soil contamination, radioactive contamination, thermal pollution,
visual pollution and water pollution.

INDUSTRIAL POLLUTION:- Industrial pollution is the pollution which can
be directly linked with industry. This form of pollution is one of the
leading causes of pollution worldwide. Industrial pollution can also
Impact air quality, and it can enter the soil, causing widespread
environmental problems.

Objectives to do project on industrial pollution:-

(1) To make a list of the names of the industries situated in the
specific industrial belt.

(2)To specify how many types of pollution occurs in the industrial
belt.

(3)We have to list the name of the diseases which spread due to

the emissions of pollutants from the industrial belt.

(4) To make a plan how to reduce the pollution in the industrial belt.

(5) How to keep local people free from the diseases which spreads
due to the industrial pollutants.
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Survey area: Haldia Industrial Belt

Location of survey area: Haldia Industrial belt is one of the best industrial belt
in west Bengal. Haldia Industrial Belt or Haldia Industrial Zone  is an

industrial area established in Eastern Midnapore district , West

Bengal,

India. This industrial area is housed in the center of Haldia port. The main
industrial center of this industrial city is Petrochemicals. Industrial area is

developed with more than 350 sq km area of Haldia sub-division.

Haldia Industrial Zone is formed by river on three sides. The Rupnarayan
river and Hooghly river in the north, the Hooghly river on the east and
the Haldi river on the south. The industrial area is 40 km away from
the Bay of Bengal by Hooghly river. The industrial area is 10 meters high

from the sea level.
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RESULTS OF THE SURVEY:

Name of the industries situated in the belt: Indian Oil Corporation, Haldia Dock
Complex, Exide Industry, Tata Chemicals, Indian Qil Petronas, Shamon Ispat,
Greenways Shipping Agency, South Asian Petrochemicals, Swal corporation,

Soya-Industries.
Pollution in Haldia Industrial Belt

Water Pollution -

(a) Pollution of under-ground water in the industrial belt:

NAME UNIT HINDUSTAN LIVER 10C EXIDE
PH - 7.93 8.04 7.41

BOD mg/| 1.5 0.35 1
Chloride mg/! 530.53 456.56 484.62
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Mercury mg/| 4.27 4.15 3.23
Arsenic mg/| nil nil nil

(b) Pollution in river water- The insdustrial pollutants causes river-water

pollution. Water with metals, petroliam, halogenated hydrocarbon comes in
the river water from the industries and pollute the river water.so the river-
water biodiversity becomes highly affected for such pollution.

Air Pollution :-

All coal and oil-fired units situated in this area lead to air pollution. Thermal
power stations based on coal causes serious levels of air pollution. Besides, in
this industrial belt traffics also produces exhaust emissions what also causes air
pollution. Industries emits polluted air which consists of huge amount of
venomous gases (such as carbon -di oxide, sulphur-di-oxide, carbon-mono-
oxide) which dangerously pollutes local atmosphere as well as effect on the
health of local people.

Pollutants Organs which become affected
Smoke eyes
Nitrogen di oxide lungs
Sulphur di oxide Eyes and lungs
Carbon mono oxide lungs
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Soil pollution :- Soilin this area also get polluted by the industrial works.

chemicals which have high toxicity levels can cause soil pollution .
Plastics is another nonbio -degradable properties which causes soil
erosion. Besides coal-dusts and petroleum also causes soil erosion in
this industrial belt.

Sound Pollution:- Industrial machinery and processes are composed
of various noise sources such as rotors, stators, gears, fans, vibrating
panels, turbulent fluid flow, impact processes, electrical machines,
internal combustion engines etc. Most of these workers are in the
production and manufacturing industries.
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Bad effects of such pollution in the local area:

(1) Effects on local atmosphere_:- Acid rain and the effect of smog is
now the main problem in this area which are results of such
pollution in this area.

(2) Effects on trees:- The leaves ,flowers, new buds and many other
parts of trees get harmed. The air pollution prevents
photosynthesis procedure of the plants.

(3)Effects on local people:- local people get highly affected by asthma,
pneumonia, coughs, cancer etc.

Steps should be taken to prevent such pollution:-

(1)Huge number of tree plantation will prevent
the air pollution. j’ e

(2)Scrubber should be used to refine the air WA

emitted from the industries.

(3) An electrostatic precipitator (ESP) is a device that « "%
removes fine particles, like dust and smoke, from a [ =
flowing gas. It can be used to prevent air pollution.

(4) Uses of plastics should be reduced. | e

(5) Dirty water should not be directly poured in the river =%
water. After pure refining then only the water of industries can be
immerged in river water.

(6) Sound absorbing materials should be used to reduce the noise
pollution in the industrial belt. Tree plantation should be done as
‘Noise Barrier’ across the boundary of the industrial belt.

CONCLUSION- Haldia Industrial belt is now in a devastating problems
by pollution. To make our daily life easier we need industries. But for
this reason we are creating huge pollution. So, we have to think about
it we will try how we can reduce pollution in this area through so many
scientific steps as Haldia Industrial Belt also get a pollution free
atmosphere.
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Survey area: Haldia Industrial Belt

Location of survey area: Haldia Industrial belt is one of the best industrial belt
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(b) Pollution in river water- The insdustrial pollutants causes river-water

pollution. Water with metals, petroliam, halogenated hydrocarbon comes in
the river water from the industries and pollute the river water.so the river-
water biodiversity becomes highly affected for such pollution.

Air Pollution :-

All coal and oil-fired units situated in this area lead to air pollution. Thermal
power stations based on coal causes serious levels of air pollution. Besides, in
this industrial belt traffics also produces exhaust emissions what also causes air
pollution. Industries emits polluted air which consists of huge amount of
venomous gases (such as carbon -di oxide, sulphur-di-oxide, carbon-mono-
oxide) which dangerously pollutes local atmosphere as well as effect on the
health of local people.

Pollutants Organs which become affected
Smoke eyes
Nitrogen di oxide lungs
Sulphur di oxide Eyes and lungs
Carbon mono oxide lungs
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Soil pollution :- Soilin this area also get polluted by the industrial works.

chemicals which have high toxicity levels can cause soil pollution .
Plastics is another nonbio -degradable properties which causes soil
erosion. Besides coal-dusts and petroleum also causes soil erosion in
this industrial belt.

Sound Pollution:- Industrial machinery and processes are composed
of various noise sources such as rotors, stators, gears, fans, vibrating
panels, turbulent fluid flow, impact processes, electrical machines,
internal combustion engines etc. Most of these workers are in the
production and manufacturing industries.
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Bad effects of such pollution in the local area:

(1) Effects on local atmosphere_:- Acid rain and the effect of smog is
now the main problem in this area which are results of such
pollution in this area.

(2) Effects on trees:- The leaves ,flowers, new buds and many other
parts of trees get harmed. The air pollution prevents
photosynthesis procedure of the plants.

(3)Effects on local people:- local people get highly affected by asthma,
pneumonia, coughs, cancer etc.

Steps should be taken to prevent such pollution:-

(1)Huge number of tree plantation will prevent
the air pollution. j’ e

(2)Scrubber should be used to refine the air WA

emitted from the industries.

(3) An electrostatic precipitator (ESP) is a device that « "%
removes fine particles, like dust and smoke, from a [ =
flowing gas. It can be used to prevent air pollution.

(4) Uses of plastics should be reduced. | e

(5) Dirty water should not be directly poured in the river =%
water. After pure refining then only the water of industries can be
immerged in river water.

(6) Sound absorbing materials should be used to reduce the noise
pollution in the industrial belt. Tree plantation should be done as
‘Noise Barrier’ across the boundary of the industrial belt.

CONCLUSION- Haldia Industrial belt is now in a devastating problems
by pollution. To make our daily life easier we need industries. But for
this reason we are creating huge pollution. So, we have to think about
it we will try how we can reduce pollution in this area through so many
scientific steps as Haldia Industrial Belt also get a pollution free
atmosphere.
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Introduction

An ecosystem is defined as a dynamic entity composed of a biological community and
its associated abiotic environment. Often the dynamic interactions that occur within
an ecosystem are numerous and complex. Ecosystems are also always undergoing
alterations to their biotic and abiotic components. Some of these alterations begin
first with a change in the state of one component of the ecosystem which then
cascades and sometimes amplifies into other components because of relationships.

In recent years, the impact of humans has caused a number of dramatic changes to a
variety of ecosystems found on the Earth. Humans use and modify natural ecosystems
through agriculture, forestry, recreation, urbanization, and industry. The most obvious
impact of humans on ecosystems is the loss of biodiversity. The number
of extinctions caused by human domination of ecosystems has been steadily
increasing since the start of the Industrial Revolution. The frequency of species
extinctions is correlated to the size of human population on the Earth which is directly
related to resource consumption, land-use change, and environmental degradation.
Other human impacts to ecosystems include species invasions to new habitats,
changes to the abundance and dominance of species in communities, modification
of biogeochemical cycles, modification of hydrologic cycling, pollution, and climatic
change.

Aims of this Project

The aim of ecosystem education is clearly to show the economic, social, political and
ecological interdependence of the modern world, in which decisions and actions by
different countries can have international repercussions. Ecosystem education should,
in this regard, help to develop a sense of responsibility and solidarity among countries
and regions as the foundation for a new international order which will guarantee the
conservation and improvement of the ecosystem.

Therefore, necessary steps for environmental education are:

(a) Awareness

(b) Knowledge

(c) Attitude building for motivating to protect our ecosystem


http://www.physicalgeography.net/physgeoglos/e.html#ecosystem
http://www.physicalgeography.net/physgeoglos/c.html#community
http://www.physicalgeography.net/physgeoglos/a.html#abiotic
http://www.physicalgeography.net/physgeoglos/s.html#system_state
http://www.physicalgeography.net/physgeoglos/b.html#biodiversity
http://www.physicalgeography.net/physgeoglos/e.html#extinction
http://www.physicalgeography.net/physgeoglos/i.html#industrial_revolution
http://www.physicalgeography.net/physgeoglos/b.html#biogeochemical_cycling

What is an Ecosystem?

» An ecosystem is a natural unit consisting of all plants, animals and micro-organisms
(biotic factors) in an area functioning together with all of the non-living physical
(abiotic) factors of the environment.

e Types of Ecosystem:
» An ecosystem can be as small as an oasis in desert,or as big as an ocean, spanning
thousands of miles .There are two types of ecosystem:
o Terrestial Ecosystem
o Aquatic Ecosystem

e Components of Ecosystem: *
> Abiotic or Non-living components:
1. Inorganic substances

2. Organic compounds

3 Climatic actors

Biotic or Living components:

1. Autotrophs or Producers
Primary Secondary Tertiary
2. Heterotrophs or Consumers (HeTBivores) (SecrCarflvores)

3. Decomposers or Saprotrophs

e Examples of Ecosystem:
1. Ecosystem of Pond:

The pond is a small body of standing water and the pond ecosystem is complex
interactions between its biotic and abiotic components.

o Abiotic components: Light,temperature, water,Soil,02, CO, Ny, nitrates,carbonates,
carbohydrates, proteins,amino acids
o Biotic components :

Producers:

Phytoplanktons: Spirogyra, Zygnema, Volvox, Oedogonium.



Submerged plants: those, which are submerged in water, are submerged plants eg Hydrilla
and Utricularia

Floating plants: those, which float freely in water surface, are called floating plants eg.
Pistia, Nymphea etc.

Consumers:

Primary consumers: Zooplankton,Neckton
Secondary consumers: Insects, fishes, frogs, crab etc.
Tertiary consumers: Large fishes and frogs.

Top consumers: Water snake, water birds etc.

Decomposers: These include micro organisms such as bacteria fungi, which break down the
organic complex food from dead producers and consumers into simple inorganic
compounds made available to the producers.

2. Ecosystem of Forest :

A forest ecosystem is a functional unit or a system which comprises of soil, trees, insects,
animals, birds, and man as its interacting units. A forest is a large and complex ecosystem.

o Abiotic Components: Light,temperature, water,Soil,air,carbohydrates, proteins
o Biotic Components:

S Forest Ecosystem
. 1 1 energy Tk =) ! ‘CI(L-I. 1T 253 ’,;g__rL[’z
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the producers in a forest ecosystem.
Consumers:

Primary consumers: Herbivorous animals, like-
rat,guinea pig,buffalo,giraffe,deer

Secondary consumers: Insectivorous
birds,frog,hyena,wolf etc.

Tertiary consumers: Tiger, Lion, PR PR econposers g deirius Feedere gy
Eagle,Hawk,Falcon etc.

Decomposers: These include micro organisms such as bacteria, fungi .

3. Ecosystem of Wetland:

A wetland is a distinct ecosystem that is flooded by water, either permanently or seasonally,
where oxygen-free processes prevail. The primary factor that distinguishes wetlands from
other land forms or water bodies is the characteristic vegetation of aquatic plants, adapted
to the unique hydric soil.



4, Ecosystem of Estuary:

These are areas where both ocean and land contribute to a unique ecosystem. A basic
feature is the instability of an estuary due to the ebb and flood of the tide. Plant and animal
wastes are washed away, sediment is shifted and fresh and salt water are mixed.

e Important Ecological Concepts:
1. Food Chain:
A food chain is a linear network of links in a food web starting from producer
organisms and ending at an apex predator species, detritivores, or decomposer
species. A food chain also shows how organisms are related to each other by the
food they eat. Each level of a food chain represents a different trophic level.

ECOLOGICAL PYRAMID

A

Tertiary
/' Consumers

Secondary
Consumers

Primary
Consumers

Increasing levels
of food chain

Food chain in nature
(a) in_forest. (b) in
grassland and (c) in a
pornd

Producers

2. Ecological Pyramids:
An ecological pyramid (also trophic
pyramid, Eltonian pyramid, energy
pyramid, or sometimes food pyramid) is
a graphical representation designed to

show the biomass or bioproductivity at k. Terliary

. . . (i Consumers
each trophic level in a given ecosystem. (Fox and #awk)

3. Food Web:
Food web is a network of ‘ Secondary
. . ” e Consumers
interconnected food chains. It (o). Aapoe® (Frog and Snake)
comprises all the food chains within a : > Primary
single ecosystem. It helps in s Consumers
AT

understanding that plants lay the i
foundation of all the food chains. In a
marine environment, phytoplankton i Producers

. (Plants)
forms the primary producer. o

Pecomposer
(Worms)




e ENERGY FLOW THROUGH THE ECOSYSTEM:

The transfer of energy and matter

takes place in the process of Energy flows through trophic levels in ecosystems
predator and prey relationship in a

food ch.am. The original source of b A « T

energy is the energy from the sun. / S loss of
Out of the enormous amount of <J{ sun > (carnivores) e
energy continuously radiated by » Q :

the sun, most of it is reflected or v > I

refracted back (by atmosphere, °

earth surface and object like primary consumers p\rl'/
plants). Only a very small fraction, (herbivores) ':::r:;
about one per cent, of the solar I

energy received by the plant is \|\P|J
used through the process of producers (plants) ‘

photosynthesis.

e Importance of Ecosystem:

It provides habitat to wild plants and animals.

It promotes various food chains and food webs.

It controls essential ecological processes and promotes lives.

Involved in the recycling of nutrients between biotic and abiotic components.

It helps in maintaining the usual flow of energy in an ecosystem including- Carbon
Cycle, Energy Cycle, Nitrogen Cycle, Oxygen Cycle, and Water Cycle.

uhwWwnN e

Apart from these importances, the ecosystem also plays an important role in controlling
weeds, rotation of crop, management of grasslands, forests, biological surveys, conservation
of soil, wildlife, etc.

e The Five Global Threats to Ecosystem Viability:
Depletion of world's tropical forests
Extinction of species

Rapid population growth

Shortage of fresh water resources

Threats to human health

Climate change

ok wnNPeE


https://byjus.com/biology/forest/

e Conclusion

People, animals and plants depend on healthy ecosystems. Our everyday lives and
luxuries would not be possible without their services and resources . In A Sand County
Almanac, author and ecologist Aldo Leopold states, "We abuse the land because we
regard it as a commodity belonging to us. When we see land as a community to which
we belong, we may begin to use it with love and respect." Restoration gives us an
opportunity to improve our relationship to the ecosystems we depend on, and allows
us to become a constructive part of the communities that create our region's natural
environment.

Healthy Ecosystems

Components of a healthy ecosystem include:
- sunlight (energy source)
« living organisms (producers, consumers, decomposers; predator/prey)
- nonliving things (land forms, water sources, soil, rocks)
+ dead organisms
- natural boundaries (set by the living and nonliving things within the area)

Biodiversity:

the greater the
biodiversity of the
living organisms,
the healthier the
ecosystem

Carrying Capacity
& limiting factors:
Balance is the key to
healthy ecosystems

Key
Prairie
Deciduous
1 Forest

Coniferous
Forest
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Introduction

An ecosystem is defined as a dynamic entity composed of a biological community and
its associated abiotic environment. Often the dynamic interactions that occur within
an ecosystem are numerous and complex. Ecosystems are also always undergoing
alterations to their biotic and abiotic components. Some of these alterations begin
first with a change in the state of one component of the ecosystem which then
cascades and sometimes amplifies into other components because of relationships.

In recent years, the impact of humans has caused a number of dramatic changes to a
variety of ecosystems found on the Earth. Humans use and modify natural ecosystems
through agriculture, forestry, recreation, urbanization, and industry. The most obvious
impact of humans on ecosystems is the loss of biodiversity. The number
of extinctions caused by human domination of ecosystems has been steadily
increasing since the start of the Industrial Revolution. The frequency of species
extinctions is correlated to the size of human population on the Earth which is directly
related to resource consumption, land-use change, and environmental degradation.
Other human impacts to ecosystems include species invasions to new habitats,
changes to the abundance and dominance of species in communities, modification
of biogeochemical cycles, modification of hydrologic cycling, pollution, and climatic
change.

Aims of this Project

The aim of ecosystem education is clearly to show the economic, social, political and
ecological interdependence of the modern world, in which decisions and actions by
different countries can have international repercussions. Ecosystem education should,
in this regard, help to develop a sense of responsibility and solidarity among countries
and regions as the foundation for a new international order which will guarantee the
conservation and improvement of the ecosystem.

Therefore, necessary steps for environmental education are:

(a) Awareness

(b) Knowledge

(c) Attitude building for motivating to protect our ecosystem


http://www.physicalgeography.net/physgeoglos/e.html#ecosystem
http://www.physicalgeography.net/physgeoglos/c.html#community
http://www.physicalgeography.net/physgeoglos/a.html#abiotic
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http://www.physicalgeography.net/physgeoglos/e.html#extinction
http://www.physicalgeography.net/physgeoglos/i.html#industrial_revolution
http://www.physicalgeography.net/physgeoglos/b.html#biogeochemical_cycling

What is an Ecosystem?

» An ecosystem is a natural unit consisting of all plants, animals and micro-organisms
(biotic factors) in an area functioning together with all of the non-living physical
(abiotic) factors of the environment.

e Types of Ecosystem:
» An ecosystem can be as small as an oasis in desert,or as big as an ocean, spanning
thousands of miles .There are two types of ecosystem:
o Terrestial Ecosystem
o Aquatic Ecosystem

e Components of Ecosystem: *
> Abiotic or Non-living components:
1. Inorganic substances

2. Organic compounds

3 Climatic actors

Biotic or Living components:

1. Autotrophs or Producers
Primary Secondary Tertiary
2. Heterotrophs or Consumers (HeTBivores) (SecrCarflvores)

3. Decomposers or Saprotrophs

e Examples of Ecosystem:
1. Ecosystem of Pond:

The pond is a small body of standing water and the pond ecosystem is complex
interactions between its biotic and abiotic components.

o Abiotic components: Light,temperature, water,Soil,02, CO, Ny, nitrates,carbonates,
carbohydrates, proteins,amino acids
o Biotic components :

Producers:

Phytoplanktons: Spirogyra, Zygnema, Volvox, Oedogonium.



Submerged plants: those, which are submerged in water, are submerged plants eg Hydrilla
and Utricularia

Floating plants: those, which float freely in water surface, are called floating plants eg.
Pistia, Nymphea etc.

Consumers:

Primary consumers: Zooplankton,Neckton
Secondary consumers: Insects, fishes, frogs, crab etc.
Tertiary consumers: Large fishes and frogs.

Top consumers: Water snake, water birds etc.

Decomposers: These include micro organisms such as bacteria fungi, which break down the
organic complex food from dead producers and consumers into simple inorganic
compounds made available to the producers.

2. Ecosystem of Forest :

A forest ecosystem is a functional unit or a system which comprises of soil, trees, insects,
animals, birds, and man as its interacting units. A forest is a large and complex ecosystem.

o Abiotic Components: Light,temperature, water,Soil,air,carbohydrates, proteins
o Biotic Components:

S Forest Ecosystem
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the producers in a forest ecosystem.
Consumers:

Primary consumers: Herbivorous animals, like-
rat,guinea pig,buffalo,giraffe,deer

Secondary consumers: Insectivorous
birds,frog,hyena,wolf etc.

Tertiary consumers: Tiger, Lion, PR PR econposers g deirius Feedere gy
Eagle,Hawk,Falcon etc.

Decomposers: These include micro organisms such as bacteria, fungi .

3. Ecosystem of Wetland:

A wetland is a distinct ecosystem that is flooded by water, either permanently or seasonally,
where oxygen-free processes prevail. The primary factor that distinguishes wetlands from
other land forms or water bodies is the characteristic vegetation of aquatic plants, adapted
to the unique hydric soil.



4, Ecosystem of Estuary:

These are areas where both ocean and land contribute to a unique ecosystem. A basic
feature is the instability of an estuary due to the ebb and flood of the tide. Plant and animal
wastes are washed away, sediment is shifted and fresh and salt water are mixed.

e Important Ecological Concepts:
1. Food Chain:
A food chain is a linear network of links in a food web starting from producer
organisms and ending at an apex predator species, detritivores, or decomposer
species. A food chain also shows how organisms are related to each other by the
food they eat. Each level of a food chain represents a different trophic level.

ECOLOGICAL PYRAMID
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/' Consumers

Secondary
Consumers

Primary
Consumers

Increasing levels
of food chain

Food chain in nature
(a) in_forest. (b) in
grassland and (c) in a
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2. Ecological Pyramids:
An ecological pyramid (also trophic
pyramid, Eltonian pyramid, energy
pyramid, or sometimes food pyramid) is
a graphical representation designed to

show the biomass or bioproductivity at k. Terliary

. . . (i Consumers
each trophic level in a given ecosystem. (Fox and #awk)

3. Food Web:
Food web is a network of ‘ Secondary
. . ” e Consumers
interconnected food chains. It (o). Aapoe® (Frog and Snake)
comprises all the food chains within a : > Primary
single ecosystem. It helps in s Consumers
AT

understanding that plants lay the i
foundation of all the food chains. In a
marine environment, phytoplankton i Producers

. (Plants)
forms the primary producer. o
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(Worms)




e ENERGY FLOW THROUGH THE ECOSYSTEM:

The transfer of energy and matter

takes place in the process of Energy flows through trophic levels in ecosystems
predator and prey relationship in a

food ch.am. The original source of b A « T

energy is the energy from the sun. / S loss of
Out of the enormous amount of <J{ sun > (carnivores) e
energy continuously radiated by » Q :

the sun, most of it is reflected or v > I

refracted back (by atmosphere, °

earth surface and object like primary consumers p\rl'/
plants). Only a very small fraction, (herbivores) ':::r:;
about one per cent, of the solar I

energy received by the plant is \|\P|J
used through the process of producers (plants) ‘

photosynthesis.

e Importance of Ecosystem:

It provides habitat to wild plants and animals.

It promotes various food chains and food webs.

It controls essential ecological processes and promotes lives.

Involved in the recycling of nutrients between biotic and abiotic components.

It helps in maintaining the usual flow of energy in an ecosystem including- Carbon
Cycle, Energy Cycle, Nitrogen Cycle, Oxygen Cycle, and Water Cycle.
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Apart from these importances, the ecosystem also plays an important role in controlling
weeds, rotation of crop, management of grasslands, forests, biological surveys, conservation
of soil, wildlife, etc.

e The Five Global Threats to Ecosystem Viability:
Depletion of world's tropical forests
Extinction of species

Rapid population growth

Shortage of fresh water resources

Threats to human health

Climate change
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e Conclusion

People, animals and plants depend on healthy ecosystems. Our everyday lives and
luxuries would not be possible without their services and resources . In A Sand County
Almanac, author and ecologist Aldo Leopold states, "We abuse the land because we
regard it as a commodity belonging to us. When we see land as a community to which
we belong, we may begin to use it with love and respect." Restoration gives us an
opportunity to improve our relationship to the ecosystems we depend on, and allows
us to become a constructive part of the communities that create our region's natural
environment.

Healthy Ecosystems

Components of a healthy ecosystem include:
- sunlight (energy source)
« living organisms (producers, consumers, decomposers; predator/prey)
- nonliving things (land forms, water sources, soil, rocks)
+ dead organisms
- natural boundaries (set by the living and nonliving things within the area)

Biodiversity:

the greater the
biodiversity of the
living organisms,
the healthier the
ecosystem

Carrying Capacity
& limiting factors:
Balance is the key to
healthy ecosystems

Key
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Deciduous
1 Forest
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INTRODUCTION

An ecosystem was defined as a dynamic entity composed of a
biological community and its associated abiotic environment. Often
the dynamic interactions that occur within an ecosystem are numerous
and complex. Ecosystems are also always undergoing alterations to
their biotic and abiotic components. Some of these alterations begin
first with a change in the state of one component of the ecosystem
which then cascades and sometimes amplifies into other components
because of relationships.

In recent years, the impact of humans has caused a number of
dramatic changes to a variety of ecosystems found on the Earth.
Humans use and modify natural ecosystems through agriculture,
forestry, recreation, urbanization, and industry. The most obvious
impact of humans on ecosystems is the loss of biodiversity . The
number of extinctions caused by human domination of ecosystems
has been steadily increasing since the start of the Industrial
Revolution. The frequency of species extinctions is correlated to the
size of human population on the Earth which is directly related to
resource consumption, land-use change, and environmental
degradation. Other human impacts to ecosystems include species
invasions to new habitats, changes to the abundance and dominance
of species in communities, modification of biogeochemical cycles,
modification of hydrologic cycling, pollution, and climatic change.
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e ORIGIN AND USE OF THE TERM

The term "ecosystem" was first used in 1935 in a publication by British
ecologist Arthur Tansley. Tansley devised the ECOSYSTEM
concept to draw attention to the importance of
transfers of materials between organisms and
their environment.He later refined the term,
describing it as "The whole system,including
not only the organism-complex, but also the
whole complex of physical factors forming what
we call the environment". Tansley regarded
ecosystems not simply as natural units, but as

"mental isolates". Tansley later defined the spatial extent of ecosystems using
the term "ecotope".

G. Evelyn Hutchinson, a limnologist who was a contemporary of Tansley's,
combined Charles Elton's ideas about trophic ecology with those of Russian
geochemist Vladimir Vernadsky. As a result, he suggested that mineral nutrient
availability in a lake limited algal production. This would, in turn, limit the
abundance of animals that feed on algae. Raymond Lindeman took these ideas
further to suggest that the flow of energy through a lake was the primary driver
of the ecosystem. Hutchinson's students, brothers Howard T. Odum and Eugene
P. Odum, further developed a "systems approach” to the study of ecosystems.
This allowed them to study the flow of energy and material through ecological
systems.

e DEFINITION OF ECOSYSTEM

An ecosystem or biome describes a single environment and every living (biotic)
organism and non-living (abiotic) factor that is contained within it or
characterizes it. An ecosystem embodies every aspect of a single habitat,
including all interactions between its different elements. Actually, Adynamic
complex of plant, animal and micro-organism communities and their non-
living environment interacting as a functional unit.
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e Most Important Characteristics of Our
Ecosystem

(1) The ecosystem is a major structural and functional unit of ecology.

(2) The structure of an ecosystem is related to its species diversity; the more
complex ecosystems have high species diversity.

(3) The function of the ecosystem is related to energy flow and material cycling
through and within the system.

(4) The relative amount of energy needed to maintain an ecosystem depends on
its structure. The more complex the structure, the lesser the energy it needs to
maintain itself.

(5) Ecosystems mature by passing from less complex to more complex states.
Early stages of such succession have an excess of potential energy and a
relatively high energy flow per unit biomass. Later (mature) stages have less
energy accumulation and its flow through more diverse components.

(6) Both the environment and the energy fixation in any given ecosystem are
limited and cannot be exceeded without causing serious undesirable effects.

(7) Alterations in the environments represent selective pressures upon the
population to which it must adjust Organisms which are unable to adjust to the
changed environment must needs vanish.

The ecosystem is an integrated unit or zone of variable size, comprising
vegetation, fauna, microbes and the environment. Most ecosystems
characteristically possess a well-defined soil, climate, flora and fauna (or
communities) and have their own potential for adaptation, change and
tolerance.The functioning of any ecosystem involves a series of cycles, e.g., the
water cycle and the cycles of various nutrients. These cycles are driven by
energy flow, the energy being the solar energy Continu