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INTRODUCTION:
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INMPACT OF MODERNIZATION AND I UMAN POPUELATION ON RIVERS
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INTRODUCTION

Ecosystems are classified info aquatic and terrestrial ecosystems. The aguatic ecosystems are
witter-borne and the erresirial ecosystems are laind-based. Bused an the quality of water
imvolved, the aquatic ecosystems are firther classified into fresh water and murine types.
Being potable sund pure, fresh water is mostly used for domestic, agricultural and mdustrial
consumption. In addition to natural water bodies, artificial reservoirs and Dams are
constructed to preserve the freshwater, without letting them into scas or namral lakes:
Freshwatcr ecosystems deal with both rumming and standing water bodies and their Iife.
Lentic ¢eosystems and lotic ecosysiems are the names given to standing and Mowing watcr
bodies, respectively. Almest all ecological factors like temperawre, light, pH, dissolved gases
and salts of watet, turbidity, alkalinity, salinity, depth and arcal distribution play an active
role in contrulling the habitat of these ecosystems,

Water is an essential component of life. Surface water resources are the mostly preferred
Iocations (ur Tife settlemenis. Most of the human civilizations were also originated near witer
courses, espectally along the major rivers. A River is a large nataral course of Mowing water
obtained from precipitation. The surface waler moves down along the slopes die to the aclion
of gravity

o — e b g Al e — e BT T

A river coosystem consists of inter-reluted living & non-living paris. The river crosystem
provides us with free ecosysiem services. For this reason, there is a noticeable difference
between the environment and the living communities of rivers with thase of the ponds,

I the river there are-different types of algae fishes like Hilsha, Pungas, Chital, Boal ete, live
in the rivers. The bodies of these fishes are laterally compressed. For this featare of their
body shape, they are capable of moving easily in the strong current. Near the bank of the
rivet wliere the current is less, living communities like those of the ponds grow there, In the
étusystem of rivers, the food chain is short e.g. Algae, Hilsa, Boal,
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River ecosystem have:

» flowing water thae 15 mostly anidirectional

= 2 state of continuous physical change:

«many different (and changing) micrahabitits

« variability in the Aow rates of water

» plants and aninials that have adapted to live within water flow conditions,

The food base of streams within riparian forests is mostly derived from the trecs, bat wider
streams and those that luck o canopy derive the magority of their foud bise from algae.
Anndromous fishes are also an important source of nutrients. Environmenil threats to nivers
inelude loss of water, dums, chemical pollution and introdoced species. A dam produces
negative effects that continue down the watershed. The most imporiant’negative effecis are
the reduction of spring flooding, which damages wetlands. and the refention of sedument,
which leads to the loss of delliic wetlands.

River ECOSYSIEMS are prime ﬂmﬂpjﬂ of lolic ecoyystems. Lotic veless (o HI'_‘FWII'Ig Wﬂln!!‘_ from
the Latin lofus, meaning washed. Lotic waters range from springs only a few centimeters
wide fo major rivers kilometers i width, Much of this article applies to lotic ecosystems in
general, including related lotic systems such as streams and springs. Lotic ecosystems can be
contragted with lentic ecosystems, which involve relatively still terrestrial waters such as
lakes, ponds, and wellands. Together, these two ccosystems form the inore general study area
of freshwater or aynatic ecology.



Abiotic Components

The non-living camponents of an ecosystem are called abiotic components, E.g. stone, ar,
soil, eto:

Water flow

A pensive Cooplacuripa River, NEW

Repiids in Maunt Robsun Pravincial Park

Unidirectional water flow is the key tactor in lotic systems infloencing their veology.
Streamflow can be contitiuous OF intﬂ.'uliﬂf:l:!t. though 8 flow is the restilt of the
stmmative inputs from groundwaler, precipitation, and over{and flow. Waley flow can vary
between systems, ranging from tonentinl rapids to ﬁIQMkth ihiat alimast becii e
lentic systems,

Light

Light is important to lofic systems, becuuse i Prﬂ_j'-"ll:lm-lha; ereTgy necessary (o drive primary
production vis photesynthesis, and cun also p_rmwdﬂ refuge for prey species in shadows it
casts, The amount of light that a system receives can be related w a combination of internal
and external strewm Variables. The area surroanding wsmall stream, for example. might be
shaded by surrounding forests or by valley walls.



Temperature

b
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Cascade in the Pyrénéss

Most latic species are polkilotherms whose intamal lempsrature varies with their enviconmant,
thus temperature is a key abiotic factor for them. Water can be heatad or cooled throtigh
radiation at the surface and conduction to of from the air and surrounding substrate. Shallow
streams are typically wall mixed and maintain a relatively uniform temperature within an area. In
deeper, slower moving water systems, however, a strang difference batween the bottom and
surface temparatures may develop.

Biotic components (living)

The living components of an ecasystem are called the biotic components, Streams have
numerous types of biotic organisms that live in them, including bacteria, primary producers,
insects und other invertebrates, ns well as fish and other verdebrates.



Biofilm
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BIOFILM

Different biofiim components In streams!™
principl compormants ars algea and bacldra
A hiofilm is a combination of algae (diatoms ele.), fungi, bacteria, and other

simtall ticroorgamisms it exist in a film along the streambed or the benthos, Biofilm
assemblages themselves arg complex, and add o the complexity of a strenmbed.

The different biofilm components (algae and bacterin are the principal components) are
embedded in an exopolysaccharide mawix (ETS ), and are net receplors of inorganic and
organic elements and remain submitted 1o the influences of the different environmental

factors,

Eplithic tiatoms from & river ted
eze bare 30 im

This slirme oh streambed cobbles is a bigffim

HBiofilms are onc of the main biological intermhises in viver ccosystems, and probably the
most impartant in inetmittent Avers, where the importance of the water coliumn s reduced
during extended low-nctivity periods of the hydrological eyele. Biofiims can be understood
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as microbial consortia of autotrophs and heterotrophs, coexisting m a marrix of

hydrated extracellular polymerie substances (EPS). These two main biological components
aretespectively mainly nlgae und cyunobacteria on one side, and bacteria and fungi on the
other.

Microorganisms

Byeterii nre present in large numbery in Jotic waters. Fice-living lorms arg/fssociated with
decompasing organic material, biofilm on the surfaces of rocks and vegétation, in between
patrticles that compuose the substrate, and suspended in the water column, Other forms are alsg
associuted with the guts of lotic organisms as parasites or in commensal relationships. Bactena
play a lurpe role m energy recycling.

HUMAN IMPACTS

Humans exert a geamorphic force that now rivals that of the natural Earth. The period of
human damiminee has been termed the Anthropoeene, and severul dates have been proposed
for its onset. Many researchers have emphasized the dmmatic changes associntedwith

the Industrial Revalution in Furope after about 1750 CE (Common Era) and the great
avceleration in technology at about 1950 CE.

Pollution

River pollution can mclude but is not Timited to: increasing sediment EXPOIT, EXCEss nutrients
from fertilizir or urban runoff, sewage and seplic wpus, plastic pollution, nanb-particles,
pharmyccuticals and personal care products, synthetie chemicals, road salt, iorganic
contaminanits {e.o., heavy metals), und even heat viy “?H'Tl1ﬂl'1ﬂﬂllmiuns. elfeets of
pollution often depend an the context and material, bul can reduce censvtem functioning,
limit ecosystem services. teduce stream biodiversity, and impact human health.
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CONCLUSION

The Aquatic biodiversity is a primary concept in environmental analysis.

it encompasses most of the freshwater ecosystems, including lakes, ponds, and reservoirs,
nivers and streams, groundwater, and the wetlands, Aguatic ¢cosystems also provide a home
to many species including the phytoplankton, zooplankton, aquatic plants, insects, fish, birds,
mammals, and others. They are organized at many levels, from the smallest building blocks
of life to complete ecosystems, encompassing communities, populations, species, and genetic
levels, In summary, aguatic bodiversity includes all unique species and habitats, and

the interaction between them. It has enormous economiic and assthetic value and is largely
responsible for maintaining the overall environment, Humans have long depended on aguatic
resources for food, medicines, and materials as well as for recreational and commercial
purposes such as fishing and tourism. Aquatic organisms also rely upon the great diversity of
resources cxisting in rivers for their food, matenials, and breeding. Scvernl Factors affect
these conditions. They are over exploitation of species, introduction of exotic species,
pollution from urban, industrial, and agricultural activities, as well as the babitat loss'and
alteration through damming, and diversion of water into other places. All these contribute to
the declining levels of aquatic biodiversity, especially the freshwaler ecosystems.

It is necessary to adopt cerfain conservation strategies to protect and conserve the aquatic life
and to maintain the balunce of nature and support the availability of resources for future
goneralions.
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INTRODUCTION

ENVIRONMENTAL ASSETS

Naturally oscurring entities that provides environmental “functions” or services. Environmential
pssets nthe SEEA are broader than environmental assets inthe SNA: they cover all nssets
including those which have no economic values, but bring indirect uses benefits, options and
bequest benefits or stmply existence benefits which cannot be translated into-a present day
monctary value.

Thert dre seven individual components of the environment that aré considered environmental
assets n'the Central Framewark. They are mineral and energy resources, lond, soil resources,
timbier resources, aquatic resourees, other biological resources (excluding timber and nquatic
resouroes), and water résoluces.

MEANING OF FLORA AND FAUNA

Tiger
{Scurce: Wikipedia)

Flora is all the plant life present in a particulan region or time, generally the naturally occurring
(indigenous) native plants. Sonietimes bacteria and fungi are also referred 1o us flora, as in the
terms gut flora ﬂrm.“ _

Fauna is alt of the animal life present in a particular region or time. The corresponding tetrh for
plants is flora, and for fungi, it is firga. Flora, fauna, funga and othet forme of life sre
callectively referred 10 as biota.




iSaurce: nationalgeographic.cam)

SUNDARBANS

Sundarhans is a mangrove area in the delta formed by the confluence w Bratimaputra
and Meghna Rivers in the Bay of Bengal. It spans the ared from the B River in
Bungladesh's division of Khulna to the Hooghly River in India's state 6f West Bengal. It
comprises closed and open mangrove forests, fand used for agriculural purpose, mudilats and
batren land, and is intersected by multiple tidal stresms and channels,

The Sundarbans mangrove forest coversin area of about 10,000 kii? (3,900 sq mi), of which
foresis in Bangladesh's Khulna Division extend over 6,017 km? (2,323 sq mi) and in
Bengal, they extend over 4,260 km? (1,640 sq nii) scross the South 24 Parpanas an: th 24
Parganas districts.”!! The most abundant tree spevics are sundrl (Heritisre fomes) afid gews
(Excoecurta agallocha). The farests provide habitat to 453 fauna wildiife, incliding 200 bird,
120 fish, 42 mammal, 35 reptile and eight amphibian species,”l Despite a total ban on all killing
ar capture of wildlife other than fish and some invertehrates, it appears that there is a consistent
pattern of depleted biodiversity or logs of speties in the 20th century, and tht the ecological
quality of the forest is declining,

ol




GEOGRAPHY

Map of sundarban (Source: Wikipedia)

The Sundarban forest lics in the vast delta on the Bay of Bengal formed by the super confluence
of the Hooghly, Padma (both are distributaries of Qanpes), Brabnyaputra‘and Meghna rivers

ucross southern Baneladesh. The seasonally flooded Sundarbans freshwater swamp forests lie
inland from the mangrove forgsts on the coastal fringe,

The Sundarbans is intersectéd by a complex netwark of tidal waterways, mudflate and small
islands of salt-toletant mangrove farests, The Inrercannected network of waterways makes
almost svery comer of'the [orest accessible by beat. The area is known for the Bengal tiger
(Pantheria tigrin), as well as numerous faunn including spﬂﬂ'u of birds, mu_d_m:, crocodiles
and snakes. The fertile snily of the delta have been subject 1o intensive human use for centuries,
and the ecoregion has been muﬂly converted to intensive agriculturs, with few enclaves of forest
remaining. The remaining farests, taken r::-gsmur with the Sunidartmns mangroyes, are important
hihitst for the endangered tiger, Addi ﬂmﬂy the Mangroves species present in the Sundarbun
ared serve a crucial function as & protective barrier for the millions of inhabitants in and around

K hulna and Mongla against the floods thot result ‘fmm the cyelones, It also protects from
Tsunanti End suil grogion for the coustal population,




FLORA IN SUNDARBANS

Sundari tree {Herltiera Hitoraliy) Golpata (Nypa fruticans)
(Source: Wikipedia)

A total 0F 245 generaand 334 plant species were recorded by David Prain in 1903.57 While
miosi of the mangroves in other parts of the world are characterised by members of the
Rhizophoraceae, Avicenneacens or Combretnceac; the mangroves of Bangladesh gre dominated
by the Malvaceae and Euphorbinceae. |1

The Sundarbaris flora is characterised by the abundance of sundari (Heritiera fomay), 2ewn
(Exesecaria agallocha), gatan (Ceriops decandra) and keora (Sonneratia apetala) all of which
geeur prominently throughout the area. The charucteristic tree of the forest is the sumdard
(Herittera littaralis). from which the name of the forest had probably been derived. It yields a
hard wood, bsed for building houses and making boats, furniture and other things. New forest
aceretions is ofien conspicuously dominated by keora (Sonneratia apetala) and tidal forests. It is
an indicatar speties for newly acereted mudbanks and is an important species for wilidlife,
especially fpotted deer (Axiy axis). There is abundance of disidul or passur (Xylocarpus
granatunt) und kanfkra (Bruguicra gyinniorhiza) though distribution is discontinuous. Among
pahns, Poresia coaraciata, Mypiostachya wightiong and golpata (Nypa fruticans), and among
erasses spear grass ([mperiw oplindrica) and khogta (Phragmites kerrker) ure well distributed.

The varieties of the forests that exist in Sundarbans include mangrove serub, littoral forest,
saliwater mixed forest, brackish water mixed forest wd swamp forsst, Besides the [orest, there
are extenaive areas of brackish water and freshwater marshes, intertidal mudflats, sundflats, sand
dunes with typictl dune vegetation, open grasslund on sandy soils and mised areas supporting o
variety of terrestrial shrubs and trees. '




FAUNA IN SUNDARBANS

The Sundarbans provides a unigue ecosysiem and n rich wildlife habitat. According to the 20|35
tiger census imn Bangladesh, and the 2011 tiger consus i India; the Sundarbans have about 180
tigess (106 in Bangladesh and 74 in India). Earlier estimates; based on counting unique
pugmarks, were much higher, The mars recent counts have used camern traps, an improved
methodology that yiekls more accurate resulls: Tiger attncks were historically common in the
area, and are still frequent in the Sundarbuns, with around 40 people killed in 2000-2011.

Maost importantly, MARZrovEs arc 4 {ransition from the masing to freshwater and terestrial
cvstiems. and provide critical habital for mimerous species of small fish, crabs, shrimps and other
crustaceans that adipt 1o feed and shelter, and reproduce amaong the tangled mass of roots,
known as preumatophares, which grow upward from the anacrobic mud o get the supply of
oxygen, A 1991 study has revealed that the Indian part of the Sundarbans supports diverse
iologicul resources including at least 150 species of cammercially impottant fish, 270 species of
hirds. 42 species of mammals, 35 repliles and 8 amphibian species, although new ones-are being
discovered. This represents a significant propartion of the species present in Banglidesh (Le.
about 30% of the reptiles, 37% the birds and 34% of the mammals) md includes many species
which dre now extinet elsewhere in the country. Two aniphibiany, 14 reptiles, 25 aves and five
mammals are endangered. The Sundarbans is an important wintering aren for migrant witer birds
and 14 arf area suitable for watching end smdying avifaona.
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A Rhesus macaque (M’w-lﬂm
(Source: Wikipedia)

The Stmdarbans are an important habitat for the Bengal tiger (Panthera tigris). The farest also
pravides habitat for small wild cats such as the jungle cat (Felis chaus), fishing cit (Prionallurus
vivarrinus), and leopard cat (2. bengalonsiz).

Several predators dwell in the Jabyrinth of channels, branches, and mm'a.&_l:?t_'rmlm np info the air.
This is IJ]E'{‘!III}I" mﬂnm?ﬁ-mﬁﬂﬁ l.hﬂ harbors lhl!f Imdo-Pacific I‘I,',g_iq‘n g RrgEst terrestrial

. the Bengal tiger. Uinlike in other habitats, tigers live here and zivim ainong the
mangrove islands, where they hunt searce prey such as the chital deep{(Axis avis), Indian
muntjacs ( Muntiacus muntjak), wild boar (Sus serofa), and Rhesus macaque (Macaca mulaiia).
It ic estimated that there are now | 80 Bengal tigers and about 30,000 spotted deer m the area.
The tigers are known 1o amack and kill humans whio veature info the forest. with around 40
deaths recorded in 2000-2010.




A mudskipper

(Source: Wikipedia)

The Sundarbans National Park is home (o olive ridley turtle, hivwksbill turtle, green turtle, seq
snake, dog-faced water snake, saltwarer crocodile. South Asian river dolphin, king cobra,
TRussell’s viper, hotse gecko, monitar lizard, pythons, common krait, checkered kesiback and rat
snike, river tervapin, Indian flapshell turtle (Lissemys punctate), Indian peacock softshell turtle
(Trfomys hursm), Asian water manitor { Haranus safvator), and Indinn python: Fish and
amphibians in the Sundurbans include sawfish, butter fish, electric ray, commgn carp, silver carp,
barh, river sels, starfish, king crab, fiddler crab, herntit crab, prawn, shrimps, skipper frogs,
comman toads and tree frogs, One particularly interesting fish is the mudskipper, a gabioid that
climbs out of the water info mudflats and even climbs frees. '
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vifauna
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(Source: Times of India)

The farest is also rich in bird life, with 286 species including the endemic brown-winged

kingfishers (Pelargopsis amauroptern) and the globally threatened lesser adjutants (Leptoptilos

javanicus) and masked finfoots (Heliopais personats) and birds of prey such as the ospreys
(Pandion halizetus), white-bellied sea eagles (Haliseetus leucogaster) and grey-headed fish

eagles _{lu!uh}‘nbh#gu-i'{_lﬂhﬁ'w}lﬁi- Some more popular birds found in this region are open billed

marsh harriers, swamp partridges, red junglefowls, spotted doves, commen mynahs, jungle

crows, jungle babblers, catton teals, herring gulls, Caspian tems, gray herons, brahminy ducks,
spot-billed pelicans, great egrets, night herons, common smipes, wood sandpipers, s,

rase-ringed parikeets, paradise flycatchers, cormorants. white-beltied sea eaples, seagulls,

common kingfishers, percgrine falcons, woodpeckers, Eurasinn whimbrels, black-tailed godwits,

little stints, eastern knots, curlews, golden plovers, pintails, white-eyed pochards and |
whstling ducks. Loy
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CONCLUSIO

Forests and the products they provide are Pﬂi""'f salty required for the I:nn_linunﬁJUn of humaon
sﬂcif{}'.ﬂ! we know it, To change our society fo one that does nol depend on IJ'1rla forest (to the
farest's detriment) and 15 mpﬁ}ﬂlﬂﬂ benefits requires such an enormous paradigm shift thnt we
gmmﬁll:r' Jdo not even consider it W't'lrﬂ'_t}' of further investigation. Given this situntion therefore, it
s tnperative that we discover mechaniznss 1o manage the forest for all the benefits it oan

provide, in 2 sustainghle manncr.

Few countries have i1 the answers to all the issues faced, thus there exists areal need for

< ernationst coopemtiun. Loss of forest FESOUIEES transcends nationnl bowmdaries und affects the
entire planet. Given this, the roles of various _:q;unu{nﬁ become vitally Important in ordér o
Cinimise any potential downiside and to maximise the upside. Governments, NGOs,

i ersovernmental panels and the like must work more closely in-order to resolve the pressing
jssiies fncing the forests. In many eases o collaborative appreuch will provide a solution which is
mpre accepiable to all parties, und more robust than & solution that is developed uniliterally.

Seciztics areimd the world are beginning to face up to the reality that as o spiicies man requi
forest resOUIEEs hulh &_u: wood and non-wood products n sustainghly mnn:gad f‘nn:st'ﬁwm
provide. As the guardians of those redources our performance has to date heerl abysmal, Tt is with
a Emm.dgal_ar_urggnq that we {'nust twinh that récord araund and énsure that we have sustainabl
managed forests for the geherations that are to {ollow. Only d long tmn,g’ﬂ:bul commitment to }-

conservation and sustainable developmend can reverse the tide of - _ ¢
sound policy framework is centril to (his commitment. ide of uncuitrolled deforestation. A
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INTRODUCTION

The terin ‘environinent’ is derived from the French word “enviren” which means “surround’flo be
around. Envirenmental gtudies deals with the sum of all soqinl, econpmie, physical and chemical
interrelations with cur surroundings. Environment is the sum iodal ot ol lwmg nod non-tivimg
factors that compose fhie surroundings of man.

“Environmental assets are the naturally oceurring Hiving and non-tiving components of the Earth,

Wgether constituting the bin-physical environment, which may provide benefits to humanity™ (2012
SEEA Central Framework 2.77)

Narth Bengal comprsing the districts of Inlpatgun, Dagesling, Dinajpur and Ceooch Behar les at the
foothill of the great Himalayas. The area covers the most and dense nvenpd forens of the Bengal
Dooars (Duars) ond the stark foothulls of the snow-cupped Kanchenpungd ronge. The ungue climatic and

ceological eonditionis makes North Bengal an umigue home for o large variety of méga-fauna & suporb
restricted hird speciey

Mup depicting locution of sm:i}e arein (North Bengal) within West Bengal State, India
It dtdeod, org/ 10137 I_f_j.ul.u-nnl.pl;'.n|'|e.!1_‘£t!4i21-l.g1}d:‘£




AT TOPOGRAFP

The climaie of Himalayas in West Bengal iz ns diverse as its relief. Hm‘: the higher ane goes, the cooler
nn: feels. It is often m hot dawn valleys and chilly cold on the ridges at the same time. When one
side ridge Is sick of rain the other side is smiling with cool sunshine.

Clouds grip, rather swallow, Darjeeling during the rains, and the JnIpni_guri foothills the rainy season
lasts from late March to November. While anmun! rainfall at Kurseong is 400 cm. It is only 225 cm. at
Kalimpong. Thunder storms occur in summer and Octaber. July is the wettest and January the coldest
month, The lowest temperature recorded was -5°C (23°F.) 1905.

The topography of these region can be aptly compared to a huge and steep staircase, which rises from the
foothills (Doars) at 100 m (328 Feet) above sea level, to a snowy peak above 7000 m (22,966 Feet) .
Within & distance of 220 kilometres, one can pass from Sub tropical of Doars to sub temperute
of Darjeeling, Kalimpong and Gangtok and to the alpine regions of Lachung, Yumuthang and alpine
highland of Lamune, Thangsing and Dzongri while doing Goechala Trek in Sikkim.

These regions can be conveniently divided horizontally into three geographic zones. Firstly, the foothills
of Doars, which rise from the plains of 90 m (295 Feet) to an altitude of 1750 m (574 1Feet), have thick
broadleal evergreen forests, fertile farmland and & relatively high population especially in commercial
town of Siliguri. This regions is home to some of the prominent wild life Sanctuaries and Resorve forests,
The climate is warm and humid during summer largely due to abundance of vegetation and pieasant during
winter, temperature ranging from 15 C (59 F) 10 20 C (68 F).

FLORA AND FA

North Bengal has rich diversity of Flora & Fauna, the plains of North Bengal ( Siliguri, Jalpaiguri,
Canchbehar, e.t.c., ) are surrounded by deep forests. Varicty of Mammals, Reptiles, mre spesies of
Trees are found in these forests. The forest in North Bengal is Tropical in nature and deep growth of tall
Sal trees are common, Sal occupies nearly 80% of all vegetation in the tropical forest. It is also the home
to varied fypes of birds such as woodpeckers, orioles, sunbirds, flycatchers, finches etc. During the
migrating season, one can also witness a varied numbers of migratory birds making their way to and
from the plains. Other than birds, one can also find number of small mammals such is civets, mongoose
and badgers in this part of the hills

Some forest are famous for their their distinct wildlife, for example, Jaldapara Wildlife Sanctuary is
famous for One Homned India Rhino, wheveas Muhananda Wildlife Sanctuary is famous for Elephants.

Moreaver, these hilly slopes are home (o many medicinal plants such as Aconitum ferox , Adhatods
vasica , Arternisia vulgaris, Berginia ciliata , Hedychium spicatumn, Sapindus mukorossi, Taxus

baceata, Zingiber cassumunar ete. Sadly, deforestation due to rapid urbanization is now eating away
the green cover. However, it must be said that government is doing its level best to preserve the flora of




the Darjecling hills. Fven taday, aie ean wilness dense forests of both docitduous and evergreen fress in
and around Darjecling town. Apart from decidiuous trees such as spl, birch, oak, and ehn, many wel
alpine trees are also grown here and if one is on the laokout hefshe can also find rare orchids growing
wildly in these forests. Rhododendron 100 {s i commonn site in these hills.

Vepetation changes with altitude in North Bengal, Fll:Elﬂ.iﬂ."- and foor hills are covered by Sul, as soon as
the altitude inoreases vegetition changes. In the high altitude regions ferns, and wild grass are commiomn,
i the cobl climate rare spegies of mammals like Red Pand, Snow Leopard, Gaor, Himaloyan Black
Hear are found, In Darjeeling oo, one ean zel wsight of Red Panda. Same mre Orchids,
Rhododendrons known for their medicionl value are found. But dug o lack of care and detorestation all
these are in endangered SpHCISR list, and with in few years they nre definitely going to be extinel With in
the Inst 57 years North Bengal including Sub - Hilaluyan West Bengal has logt mofe thit 45 % of its
vegatation. This has cantributed to i regular serics of landslides in Darjecling and Sikkim Himalayas,




CONCLUSION

L o wast forests of West Bengal, and the reason for this is not nmber but thegal
f::::,:;::hr; :;:. ;:l.::;inlf:it: HB :: wipdeshi People. The population of Nlun]: Bengal was fm;ﬂ u‘mu.»;un_:l afier
g Tk dence Fron the British but has incrensed cunx!drrahlar in Ue [asd lll;l vears and the estimated
gmimg m:h-zpml o ; [ Morth Bengal s over | and 172 million. For this wildlife not only suffored, but
E?E;J-hftimn I:Jn :::EF:-:}I;;'?HE Wil now, hish ratc of unemplayment is 4 conuon @cmr. This has bring a sont
ufrclj.:z peop ] s nl'-fthﬁmjmiﬂ groups of North Rengal, (specinlly ll'_n: hill m‘cns]., and they hns also
ige on lf" i rment in the hills and plains. Tha only one respensibie for tas 15 the sovernmen,
?l.u,“cd o sgporalist r!m': s in proper time, the scenario of North Bengal and Dageeling wonld have heen
il it It.1f1-r.|11r.m meEL:.;Lgaugﬂll'“m government should look al the work of Silckim's Government, who not
z‘g :::]fif!‘::::zl._s:-::l “;mmigrﬂﬁan rules, smd deforéstation rch.L D 1o I]:Lls; fmore and tpore visitors are
attracted 1r:n;.-arrJ:s Sikkim. Darjeeling, and i‘” other r_ﬂ“““ in Notth Bengal is losing w impartance day
by day. We, the people <hiould work hind in hand with the government 1o stop defdrestation and promnte
Foo- Tourism in North Bengal, if we ﬂlﬁrﬂﬂ‘-’ﬂmmi‘m Hﬂﬂ %'EEIPJE can dedicate avery small fruction of life
1o North Eﬁ'nﬂﬂ]' then 1 am sure Darezling will soon gain it's lost glory.

Waorld famons tea gnrdens nt'Daxjc;:;Hng

Source: sell captured
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INTRODUCTION

An ecosystem consists ol all the orgmnisms and the physical environmen with which they
interaet These hiotic and abiotic components ane linked together through nuttient eyeles and
enerzy flows. Enerpy btiters the system through photosynthesis and is mcorporated into plamt
lissue. By feeding on plants and on one another, amimals play an importan! role in the
movement of matter and energy through the system. They also influence the guantity of plam

and microbia] hiomadss present.

Farests have an enormously important role 1o play the global ceosystem. Forests produce
approximately 28% of the [arth's oxyzen (the vist majority being created by oczanie plankion),
ihew also serve as homes for millions of peoplé, and billions depend on forests in some way,
[ikewise, o large propertion of the world's ammal species live in lotests, That's why we
absolutely must protect them. Foresl ceology helps to understand life in the forest, It shows how
living organisms behave. live and survive.

Forest ecology is the study of all aspects of the egolopy of wooded areas, including rainforest,

-

deciduous gnd everareen, temperate and boreal (orest

ECOSYSTEM

un




TYPES OF FOREST ECOSYSTEMS

1. Rainfarest : Some of the most blodiverse ecosyvstems on the planet. with the Amazon
being u prime example. The north-eastern part of India is
particularly rich In ramforests. Further, the  tropical
rainforests in India are found in Assam. Andaman and

Nicobar 1stands. and Western Ghats, ¢t¢

2. Mangroves : Mangroves are it unigue mix of wrees and tidal
swamps. These fascinating forest ecosystems change greatly

throughout the day,

3. Inland forests = Here. one will find plenty of mainland

animals and birds (such as foxes and owls). Inlund forests can be

vast and aneient, or they can be simaller, like copses,

4. The Taiga & The taigu is the name for the sparse forest right towards the polar regions af

the world. where conditions can be very cold ond quite

hmrsh.

5. Mountain forests : The forests that grow on mountiins

(such 85 mountain pines) help 1o create dmigue ecosysiems. For

example, the Himalayan Mountain forests in lndia,

6P as




CHARACTERISTICS OF FORESTS ECOSYSTEMS

and they have so many exciling and fascinating

Forest ecosysienms are 50 rich and diverse,

features, Belaw. one will find a discussion of same of the key features of these ccosystems:

1. Seasonality @ In countries that have seasonal climotes, forest stosystems will chunge with
the seasons.
7. Deciduous or evergreen @ A forest may be deciduous (1.e.. it sheds 1ts leaves in winter)

en andl intaet all the time), or il may be a mix ol bath

or evergreen (i.e.. 15 leaves stay gre

deciduous and évergreen MEES.

3. Attractive to birds : Many birds species nest i e lops ond this makes forest

coodystems attractive (o hirds.

4. Attractive to insects : Many insects Hve it tree bark, leaf mulch or Nowers and as such

pehve places w make their homes.

they find forest ecosystams VETy attr

FOREST DEGRADATION

. - -
Farest degradation results owing to duur.;ag\e_m lfee cover,

the hiodiversity in the forests or the changes 1o a lower

spute of the forest structure. Continugd degradation of the

forests can destroy the entire forest cover and biodiversity,
and it mainly occurs hecause O [ environmental and

anthropogenic changes.

775 g




MAIN CAUSES AND EFFECTS OF FOREST DEGRADATION

I. Climate Change

Chanees in wopld’s elimate due to exireme alterations of average pimospheric lemperalures dre

a leading cause of forest degradation, Prolonged dry conditions and droughts can equally dry

out the waler systems runming through the forests thereby gradually reducing the number of

irees and species in such areds:

7 Forest Fires

Forest fires such as the ones that commonly happen in dry tropical forests are d major cause of
forest degradation. Whenever fores fires e experienced, thousands of acres of treey and

vegetation cover are wiped out. Almost every Yt faredts fires are witnessed across different

forest region on carth which parsistently afTects the econotmy and biodiversity.

H.I':-.:-



3. Air Pollution

Air pollutionais a sybstantial cnusal factor for forest degrudation. Pollution of the air by harmiful
gases and ermissions feuds 1o atmospheric acidification and acid rain that cuuses damage to trees
and vegetation cover. Acid rain destroys the leaves of frees and vegelations needed for

photosynihesis and alters the acidity ol the water systems supporting the forests.

4. Forest Fragmentatinn

Fragmentation can-alse contribute 1o forest degrpdation, 1t mainly ooeurs die Lo natural causes

such as tectonic movements or Nouding. Fragmentation destroys healthy ecosystems sinee large

farest animals mostly flourish in large forest regions as apposed to pieces of forests,

ire}



hiere are several ways (o cponserve the forest ecosysiems W hich ure as follows:

1. Controlled Deforestation

While deforestation cannot be avoided completety.

1 it Young and immalure
s fur as possible. Adapting

ting or seleclive cutting

one must look to contra
trees should not be felled

praclices such os clear-cut

will be bieneficial in the long rur.

2. Protect against Forest Fires

ass of forests, They can start due 10 natural

dendly cause of

t fires are the most comimon and

Fores
causes or can be uceidents caused by man or even

intenticnul in some cases. Once o fire spreads in a forest 1t
is very difficult to control. Precautions must be taken for

such ineidents, P
"

3. Afforestation

This is the process by which we plant more trees in
the arca. Ong lies 10 INGEASS the forest cover by
manal transplantation, of fresh plantation of trees. It

pt to balance our ecosyslem 10 reduce 1he

i5 no atter

¢{Teets of deforestation and environmental pollutions o all types.

10[[/F 'l ¢



4. Better Farming Practices

Slash and burn firming. overprazing by cattle. shifting agriculture are oll forming practices that are
harmiul to the environment and particularly 1o

{arests,

Jhoom farming is one such practice we can employ to combat forest pollution. In the North-cast
arcas of India, where the land is kept barren after cutting the crops, Weeds and creepers and wild

plants  grow on  this land and make

it fertile sgain in time, And then the lund is

cultivated agnin.
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INTRODUCTION

An ecosystem, also referred o asan ecological system, consists of all the organisms and the physical
environment with which thev interact. The biotic (plants, animals and microorganisme) and sbiotic (soil, wir,
water. rocks and minerals) components are linked together through nutrient eveles and energy flows. Fneray
entets the system through photosynihesis and is incorporated into plant tissue. By feeding on plants and on
one another, animals play an important role in the movement of matier and energy through the system, They
also influence the quantity of plant and microbial biomass present.

Fcosystems are controlled by external and internal factors: The externul factors, including climate, parent
rock and topography, control the overall structure dfan ecosystem, They ore, however, themselves not
influenced by the ecosystem. The internal factors are controlled, for example, by decomposition, roat
competition, shading and the types of species present. While the rsource inputs are generally controlled by
external factors, the internal factory contnbute to the availability of the resources wiihm}ﬁé ecosystem.

Feosystems, being dynamic entities; are subject 10 disturhances and are always in the process of récovery
and change. The tendency of an ecosystem to remain ¢lose 1o its equilibrium state, despite the disturbance, is
termed as its resistance. The capacity of a system to absorb disturbance and reorganize itself while
undergoing change so as Lo retain essentially the same function, strueture; identity and feedback is termed as
its evological resiflence.

The study of an ecosystem can be done through o variety of appronshies: theoresical studies. studics
monitoring specific ecosystems over long periods of tme, those that look at differences betwesn ecosysiems
to elucidate how they work and through direet manipulative experimentation u“fg,z m elussifications are
specific kinds ol ecological classifications that consider all four elements of the déTinition of ecosvstem: o
bwtic component, an abiotic complex, the interactions between and within them, dnd the physical space
occupied by them,

Ecosystems provide avariety of goods and services upon which the humankind depends. The poods include
the “tangible, material products’, of ecosystem processes, such a5 water, food, fuel construction material and
medicinal plants. Ecosyslem services, on the other hand, are generally ‘improvements in the condition or
location of things of value". These include maimenance of hydrological cycles, cleansing of air and water,
maintenance ol oxygen in the aimosphere and crop pollination,

As a result of human intervention and exploitation, ecosystems across the world are presently witriessing
disruption and degradation in the forms oF loss of soil fertility, habitat fragmentation, water diversion and
pollution, fire suppression and imbalance in biodiversity. Ecosystem restoration, can however, eontribute to
achieving the poals of Sustainabte Development,




WHAT IS A FOREST ECOSYSTEM?

A forest ecosvitem is parl of the terrestrial ecosystem, beside desert and grassland ecosvstems Itisa
functional unit or system which comprises of soil, trees, inseets, animals, bids and humans as its interacting
units. A forest is o laree and complex ecosystem, and hence has a wide diversity of speries.

A forest ecosysten, much like any other type of ccosystem, is compriséd of both biotie and abiotic
components. While the abiotic elements include inorganic materials like air, water Thd soil, on the other

hand, the producers, consumers: and decomposers make up the hiotic aspeots.
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STRUCTURAL FEATURES OF FOREST ECOSYSTEM

The two main strictural features of o forest ceosystem are:

1 I. Species Composition:1t refers to the identificationand enumeration of the plant and animal species
of a forest ccosystem. -

2. Stratification:lt refers (o the vertical distibution of different species which occupy different levels in
tite forest copsystem, Bvery organism occupies a place in an ecosysiem on the basis of souree of
nutrition. For example; in a forest ecosystem, trees occupy the top level, shiubs oceupy the second
and the herbs and grasses occupy the battom level :




Forest ecosyste
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CLASSIFICATIONS OF FOREST ECOSYSTEM

ms can be classified into the following catggories:

1. The tropical forest ecosystem
2. The temperate forest ecosystem
3. The Boreal or Taiga forest ecOSySiem
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TROPICAL FOREST ECOSYSTEM

[topical forests (more cormmonly known as jungles), are forested landscapes in tropical regions, that is, land
teas approimately bounded by the rapic of Cancer and Cupricorn. The nature of tropical forest in any
iven arca js affected by a number of FCLOTS, such as geographical location, climatic zone, levels of

irecipitation and characteristics of soil.

topigal Evergreen Forests: These forests are also ealled tropical rainforesis, and they acour 10 FEZIONS Nt
he equator and cloge to the tropics, in reglons of hot and humid climate, They do not have a particular dry
eason. and hence, the trees de not shed their leaves altogether. The thick canopies af the closely spaced

rees do not illow sunlight 10 penelrute inside the forest. Hordwood trees like rosewood, ebony and

nahoeany are common here.

0 Indin, such forests are found in the
slands.

Tropical Deciduous Farests: Also known as monsaeon forests, the tropical deciduous forests are found in
regions that experience censonal changes, The trees shed their leaves in dry season Lo conserve waler. The

Kardwood trees of sal, eak, nesim and shisham are found here, that are extremely ussful for making

Furmiiture, transport and
In India, tropical deciduous farests ean be found In the states of Madhya Pradesh, Chhattisgarh, Uttar

Pradesh and Odisha.

Western Ghats, regions of Greater Assam and Andaman and Nicobar

constructional malenals.

TROPICAL EVERGREEN FOREST TROPICAL DECIDUDUS FOREST
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found here.

/ Alempirate forest s Tound betwean the t
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TEMPERATE FOREST ECOSYSTEM

ropical and boreal regions, in the temperate zone It is the second
g 25% of the world’s forest ared. These forests cover both the northem

ranging from 23 to 50 degrees.
orests are locatéd in the mid-latitudinal coastal

Temperate Evergreen Forests The temperaie gvergreen |

Fegion. They are commonly found along the eastern margin of the continents, ¢ 2, In south east USA, South
China and in South East Brazil. They comprise both hard and soft wood trees like oak, pine, eucalyptus, etc.
The fauna in such forests includes mecoon, i

platypus, porcupine, lemur cte,

Forests: These forests are found in higher latitudes, 1n the nan'h-@usﬁpmls of LISA,

Zealand. They shed fheir leaves in the dry season. The commorn trees are oak, ash,
|ves ate the amimals commonly found. Birds like pheasants, monals are also

jdunus

TEMPERATE EVERGREEN FOREST TEMPERATE DEEIDL(IT.JE FOREST




'I- CONCLUSION

!
/ Ecosystems form an indispensable part of nature, and the overall existance of mankind in general. To protect

and to promote nn ecosystem is the sole responisibility of man, and it is of utmost importance with regard to

the present state of envitormental degradation, thast has béen brought about by constant exploitation of

rl
/ ' natural resources. Conservation of ecosysiem is the first and primary path toward sustainable development,
1

which refers to the development that meets the needs of the current gengration, without compromising the
ability of the future generations to meel their own needs.
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INTRODUCTION

Etosystem ecology is the integrated study of living (biotic) ond non-living (abiotic)
components of ecosystems and their interactions within an ecosystem framework. This
science examines how ecosystems work and relates this to their componenis such as
chemicals, bedrogk, soil, plants, and animals, An scosystem (or ecological system) consists
of all the organisms and the physical environment with which they interact.{2]:458 These
biotic und abiotic compenents are linked together through nummient cycles and energy flows.
Etiergy emers the system through photosynthesis ind is incorporated into plant tissuz, By
feeding on plants and on one anather, animals pliy an important role in the movement of
imatter and energy through the syster. They also mfluence the quantity of plant and microbial

bitmass present. By bredking down dead organic matter, decomposers release arbon back to

the stmosplicre and facilitate nulrient cycling by converting nutrients stored in dead biomass
back to & form that can be readily used by plants and microbes.

Types of Ecosystem

i ‘Z-' HiE
AT

CLASSIFICATION OF ECOSYSTEMS OF THE WORLD

Ecosystems are divided into two types: Natural ecosystams, and Man-made Ecasystoms.
Ecosystems are the structural and functional units of ecology in which living species interact
with one another and with their surroundings. An ecosystem, in other terms, is a series of
intaractions between species and their surroundings.

NATURAL ECOSYSTEM:

A natural ecosystem is an assemblage of plants and animals that works as o unit and is
capable of retaining its identities, such as a forest, grussland, or estuary. A natural ecosystem
may sometimes include humean ititervention Solar enerizy is essentinl o anatural ecosystem's
survival. Natural Eeosystems are divided into two groups:

Terrestrial ecosystems include forcsts, grusslands, deserts, and tundra ecosystems,
Aquatic ccosystems include plants and ariimals that live in bodies of water.

Terrestrinl scosystems are ecosystems thitl sre mostly found on land.

Terrestrial ecosystems cover roughly 140 to 150 million km2, ar ahout 25 1o 30 percent of the
total land area an the planet. The decreased availability of water m terrestrial ecosystems, as
well as the role of water as a limiting factor, distinguishes them from aguatic ecosystems.
Since the the atmosphere is more transparent than water, light is more readily available.




terrestrial environments than in aquatic ceosystems Terrestrial ecosystems have more gas
availability than aquatic enyironments, Terrestrinl ecosystems are ecosystems which are
found an fand. Examples include tundra, taigs, temperate deciduous forest, tropical rain
forest, grassland, deserts. Terrestrial ecosystems differ from aguatic écosystems by the
predominant presence of soil rather than water at the surface and by the extension of plants

ahave this soil/water surface in terresinal ecosystems.

The aquutic ecosystem definition states itis a water-buged environment, wherein, lving
organisms interact with both physical and chemical fentures of the environment. These living
creatures whose food, shelter, reproduction, and other essential activities depend on a water-
based enyvironment are known as quatic organisms. There are two fypes of aquatic
€cosystems, namely morine ecosystems and freshwaler ceosystems.

Marine Water Ecosystem;:

This particular ecosystem is the largest aquatic ecasystem and covers over T0% of the carth's
toial surface. This ecosystem is relatively more concentratesd in terms of salimity.
Nonetheless, the body of aquatic organisms is well-adjusted to saline water, and they may
firid it chullernging to survive in freshwater.

Ocean Ecosystems:

Our planet carth is gifted with the five major oceans, namely Pacific, Indian, Arctic, and the
Atlantic Ocean, Among all these five oceans, the Pacific and the Atlantic are the largest and
deepest oecan. These oceans serve asa home to more than five lakh aquatic species. Few
crentures of these ccosystems include shellfish, shark, tube worms, crab small and large
ncean fishes, turtles, cruslacesns, blue whale, reptiles, marine mammals, seabirds, plankton,
cotals and other ocean plants.

Coastal Systems:

They are the open systems of land and weater which are joined together to form the coastal
ecasystems. The constal ecosystems have a dilferent structure, and diversity, A wide variety
of species of aquatic plants and algne ure found at the bottom of the coastal ecesystem. The
fuma is diverse and it mainly consists of crabs, fish, insects, lobsters snails, shrimp, ete.

Natural Ecosystem:

TYPES OF NATURAL ECOSYSTEM




POND ECOSYSTEM
A pond ecosystem is a freshwater ecosysiem that can either be temporary or peomanent and
consists of a wide variely of aquatic planis and animals interacting with each other amli the
surrounding aguatic conditions. The pond ecosystem falls under the category of a lentic
eeobystem because the waler remaing stagnant for a longer period.
Characteristies of Pond Ecosystem:
The following are the main charagteristics of the pond ecosystem:

“he water in the pond ecosystem 15 stagnant.

«  Either natursl or artificial boundaries surround the pond ecosystem.

x  The pond ecosystemm exhibits three distinet zones, the littoral zone, lmpetic
yone, profundal zone, and benthic mone,

= The biotic components of the pand ecosystem ocewupy different levels in the
pond ecosystem, therefare, avoid the competition for survival. Scavengers and
decomposers occupy the bottom Tevel, and fish occupy the middie level. The
plants enclose the pond’s boundaries and provide shelter to small animals and
insects.

+  Pond ecosystoms show a wide range of variety in their size.

Stratification of Pond Ecosystem:

Littoral zane: It is the zone closer 1o the shore. [t contains shallow water and allows easy
penetration of light. Rooted plant species oceupy iL Animal species include reeds, crawfish,
snails; msects, efe.

Limnetic zone: ‘The limnetic Zone refers to the open water of the pond with an effective
penetration of light. This zone is dominated by phytoplankion. Animal species mainly include
small fishes and insects.

Profundal zone: The region of a pond below the limnetic zone is called a profound zone with
no effective light penetration. Some amphibians and small turtles occupy it,

Benthic zone: The hottom zone of a pond 15 benthic and is occupied by & community of
decomposers. The decomposers are called benthos,
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DIFFERENT ZONES OF POND ECOSYSTEM

Same aquatic plants help lo improve the water quality by absorbing pollutgnts and Heavy
metals. The shoreling plants absorb nitrogen and phosphorus and therefore provent the algal
bloom and maintain the oxygen level in the pond. Moreover, aguatic plants absorb snimal
wits1es 1o reduce the nutrignt availability for plants and therefore prevent the growth of
algae, The pond ecosystem is one of the sites for the conservation of modiversity as different




types of plants and consumErs 0oCURY different strata m the pond and lve together by
interacting with each ather. Ponds in mountain regions eonserve the endangered species.
The pnnd'uuu!:,ystem also serves as & source of water for the species that do not live in the
pond.Pand ecasysterns contribute to the beauty of nuturs as they accommodate a varicly of
omamental Mlowering plants.Stratification in the pond esosvstem determines the distribution
of animal spesies in the pond. It reduces the compelition among the species to same extent,
FOOD CHAIN IN POND ECOSYSTEM:

1. “The food chain is a sequence of arganisms in which ech organism eals the lower

member and is being caten up by the next higher member.

2. Phytoplankton and algae serveas producers that convert yolar energy into chemical
ENETEY. |
Phytaplankton is being consumed hy zooplankton (primary cUnSUMEers).
The food chain further proceeds with the small pond species that feed on zoaplankton.
Small pond species are eaten by lorge pond species.
A number of bacteria and fongi feed on dead and decaying parts of the animal species
anid are therefore called decomposers. Decomposers convert the organic matter (dead
plants and animals) into their inorgamc components that are again utilised by
producers, and hence a continuous Now of energy s mamtained.

[= S R

FOOD CHAIN POND ECOSYSTEM

TYPES OF POND ECOSYSTEM:

Garden pond ecosystems: These are man-made artificial pond ecosystems that comprise
omarmintn] plants and animal species exported from all over the w m’l:fll 3

Salt pond ecasystems: These eoosystems are naturally o e ,
brackish water. These are formed due to waterloggin g?r ?&?:;i:::l:;i?ﬁ::ﬁdi:{:zﬁ"
areas on the beach called rock pools, Since it contains brackish water, it can accomma d:te:
sea plants and animals.

Freshwater pond ecosystenis; These ecosystems are naturally formed dug to rainfall or soil
wiler saturation due o continuaus rain, Morcover, they can also be formed due to e Aow of
rver walcr into a large and deep depression. These ecasystems serve as a home to freshwater
fishes, umphibians, crustaceans, and many other kinds of wildlife.

Venercal pond ecosystems: These are seasonal ponds that are temporarily formed during the
heaviest ruinfall due to the sccumulation of water in the depressions o the ground, With the
change in the season, they often turn into desert land. B

Mountain pond ecosystems: Naturally formed ponds are found in the mountain regions,
These are formed due to the shifting of rocks and snaw melting. They accommodate rare of
endangered aguatic species.




Abiotic componants are the non-living components of an ecosystem that matter for the:
aguatic spegies’ survival, There are the following main abiotic components of a pond
ceosystam:

Light: Light serves as a main ahiotic component required for the photosynthetic activities of
the phytoplankton, The littoral zone has the maximum light penetration, whereas the
profound zone has the least light penetration.

Temperature: As the depth of the pond increnses, the temperalure of the water pradually
decreases due to the gradual decrease in the light penetration.

Dissolved oxygen: The amount of dissolved oxygen is maximuin in the shallow water and
gradually decreases while moving from the surface to the depth of the pond,

Biotic components are living components. A wide vaniety of living components are found in
the pond ecosystem can be discussed as Tollows:

Producers: These include specics of rooted, submerged, emerged, foating plants and algae.
The tost common filamentous algae found in pands is Spirogyra. Mougeotin and Zygnema
are some other alzae found in the pand. Azolla, Hydrill, Pistia, Wolffia, Lemna, Eichhornia,
Nymphasa, Potamogeton, Jussiaea, eic., arc 8 few exumples of green plants that are found in
the pond ecosystem.

Primary consumers: A large population ol zooplanktons are the main primary consumers.
Busides these, small herbivores such as souils, insecls, small fishes, tadpoles, and larvac of
atjuatic animals are the primary consumers afien found in the pond.

Secondary consumers: These inclode lnrge animil species such as frogs, big fishes, water
snikes, crabs, ete. The consumers of the highest arder might include mammals like water
Elireﬂrl.;' water voles, herons, ducks, h:l-l-lE—ﬁz‘ih‘l“-!"'1 eto. ;

Decomposers: Thess include different types ofbacteria and fungi that feed ygon dead and
decaying parts of the aquatic species.

RBIOTIC AND ABIOTIC FACTORS AFFECTING POND ECOSYSTEM

The pond ecosystem is an aquutic ecosysiem that comprises several submerget, emerged
free-floating plants and algac living m_gether with different types of nnimsyz;am-ﬁ_ '
Stratification is one of the characteristic features of the pond etosystem that determines the
availability of essential ahiotic factors such as light, oxygen, minerals, etc., to the different
levels of depth in the pond. The nvailability of abiotic factors also determines the distribution
of consumers and decomposers according to their need for different abiotic factors.



Aquatic Plant Benefits: _

lmprovement of water gquality: Some waler plants soak up pollutants and heavy metals,
which help in improving waler quality. Aquatic plants also remove excess nutrients that help
prevent contaminants enter the Pond. The shoreline plants ahsorb nitrogen and phosphorus
before algae could use them.

Hahitat Tor wildlife: Aquatic plants provide a layout for fish to hide fo protect them from
predators. Some construct & nesting site in vegetation. But some fish use plants to caich their
prey. Plants also provide shade which helps reduce the amount of sunlizht entenng the water,
thus helping to slow down algae growih,

Algae contral: Aguatic plants that absorb nutrients such as fish waste help to reduce nutrient
availability, thus slowing down alpgae growth. Floating plants like water lettuce, witer
byacinth are heavy feaders. They help in starving algae and prevent the Pond from going
freen, .

Stabilized shorelings: Shoreline or emerging plants have large 100t structures. This helps (o
reduce wave flow and stabilize the shore: They hold on to the sediments at the pond battom
effectively. . _ __

Food for fish and wildlife: Toads, fish, turtles, inseets, du cles, and many other animals in the
Pond consumes aquatic plants. , -
Improve Aesthetics: Aquatic plants add beauty 1o the Pond with colorful Aowers floating on
the surface while maintaining a healthy and balaneed pond ecosystem.

Native plants: including grass, rush, reed, itis, lily pads, arrowhead, pickerel plants,
shoreline shrubs, and trees are some of the opfions to ghooss from 1o manage the natural
Pamd, /

Plants in pond ecosystem: All ponds support aquatic plants at various depths of water,
However, the native plant specics differ by location in the world. Fv plants that are
intolerant of winter frosis typically grow in tropical regions, while in moderate climates,
plants that go passive in winler resprout from their roots.

TYPES OF AQUATIC PLANTS

These are the various types of pond ecosystem present around us. Ponds are o pant of aquatic
ecosystem of the world.
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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 ure
vital habitats for an abundance of different species. Ecosystems are created by the
interrelationships between living organisms and the physical environments they inhabit (Iand,
water, air), Ecosystems require a source of energy to make them work and for mest, although
not all, this is lHght from the sun. Food chains and food webs are a way of mapping ane type
of interrelationship between the grganisms in an ecosystern. Human beings are part of
ecosystems, as well as manipulators of eoosysiems. As such we are dependent on, as well as
responsible for, the ecological health of the ecosystems we inhabit. We have found thot ponds
are greatly influsnced by humans, EVen though we don't pay much attention to them because
they are usually quite grmall and uninterestmg with not many animals, or they s¢em very man-
made and controlled with imnt-made waterfalls or species. All of our wetlund ecosystems
ought to be safeguarded bocauss they are vital hubitats for an abundance of differenl dpecies.
This includes pond ecosystems which, as we hmff.' seen, can come in many difforget shupes
and forms and can perform many different functions.
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POLLUTION:

Pallution is the intreduction of contaminants into the natum_t prvironment that cause adverse
change. Pollution can take the farm of any substance (salid, liquid, or gas) ar energy (such as
radicactivity, heat, sound, or light). Pollutants, the components of pollution, can be elther
foralgh substances/energies ar naturally oocurting contaminants, ffuthnugh environmenial
pollution can be caused by natural events, the word pollution generally implies that the

contaminants have an anthropogenic source — that is, a source created by human activities.

TYPES OF POLLUTION:

Air pollution: thi ralease of chemicals and particulates into the atmosphere. Commaon gassous
pollutants include carbon monaxide, sulfur diexide, chlorofluorocarbohs (CFCs) and nitrogen
oxides produced by industry and motor vehicles,

Light pollution: includes light trespass, over-lllumination and astranomical interference.

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

Noise pollution: which encompasses roadweay noiss, alrcraft noise, industrial naise as well as
high-intensity, somar.

Plastic pollution: involves the accumulation of plastic praducts and microplasticsin the
emvironment that adversely aftects wildlife, wildlife habitat, or humnans.

Alr pollution: Air pollution is the contamination of air due to the presence of substances in the
atmosphere that are harmful to the health of humans and other living beings, or cause damage
to the climate or to materials. There are many different types of air pollutants, such as gases
{Including ammenia, carbon monoxide, sulfur diexide, nitrous oxides, methane, carbon dioxide
and chiorafluorocarbons), particulatas (both arganic and norganic), and biclogieal molecules.
Alr pollution can cause diseases, allergies, ard even death to humans

Further, pollution can be categorized Into:

s Urban pollution: it s the presence orintroduction in cltles and urban areas of poisonous or
harmfulsubstances.

« Rural pollution: the presence o introduction in citles and urban areas of poisonpus or
harmful substances.



URBAN POLLUTION

The concept of urban pollution refers to the presence or introduction in cities and urban areas

of poisonous of harmful substances.

Urban pollution may come fram natural sources, but the rm;st dr::tr[mentai arg thns‘e emissions
related to human activities. The anthropogenic sources of pollution, such as factories,
ingustrias, transportation, and so ar, are typically exacerbated in cities due 1o the local
ceifcentration of humans and human activities. For Instance, pollution 1n cities is affected by
global erviranmental threads, such as globml warming, and by locally ariginated environmental
challenges, such as waste management, recycling, and light and noise gensration.

CAUSES OF URBAN POLLUTION:

1. Transportation - The use of private vehicles (particularly older, divsel models) (s the
major sourca of urban pollution. About one-guarter of particulate matter In the alr Is
due to vehicles, About one-quarter of particulate matter in the air lsdue to vehicles

2. Industrialization - Industrialization is alsoa major contributer to urban pollution as the

area having Industries particularly show poor alr quallty. Factories release’many toxlc

gases due to the burning of fossil fuels and the use of chemicals, Thesegases react with
each other and with other atmospheric constituents, 3s 3 result contaminating the
guality of alr.

3. Combustion and agriculture - Combustion of material |5 an activity that releases toxic
gases in the atmosphere and contributes ta urban air pollution.

4. Mining Operations-Mining is a process whereln minerals below the earth are extracted
using large equipment. During the process, dust and chemicals are released inthe air
causing massive air pollution,

5, Deforestation —large number of trees have been cut down and forests are being
cleared 3ta high rateto give way for building houses, factories; industries ete. This leads
to deforestation.



EFFECTS OF URBAN POLLUTION:

+ Respiratory problems and heart trouble
Forast fires

« Depletion of ozone tayer

e Harmto aquatic life

« Eutrophication

s Acld rain

PREVENTION:

e Using the public mode of transport instead of private ones
Afforestation
« Bullding factories away from cities and towns
o Using CNG AND LPG basel vehicles
Installing sofar panels wherever passible
« Adoption of lzss environmentally b : i / s =
natural resistance to pests; and ¥ harmful pesticides or r:ui!]'\ratlnnuqf"i:mp.strarm with
e Reducing the use of plastic




VISIT TO A LOCAL POLLUTED SITE:

BELGHORIA EXPRESS WAY (LAND AND AIR POLLUTION)

i e Wi

The previous plctures, were taken In the belghoria expressway. Huge number of wastes are
dumped there regulariy. The garbage dump has been around for 50 years, spread over 20 acres
and used by five different municipalities: Dum Dum, South Dum Dum, North Dum Dum,
Baranagar and New Barrackpore. Nowadays, the waste is either being burnt or self-igniting,
releasing huge number of toxie fumes during the process. Residents of the place have colled it
“unfit for living™ and have developed heart problems and skin disease because of i1,

4



CAUSES OF POLLUTION IN THIS AREA:

» Solid wastes being dumped carelessly

e Agricultural waste

= Use of plastic bags

« No proper disposal of the waste

e Burning of the wastes

e Lack of proper sanitization and cleaning

o Industrial waste directly being dumped without proper treatment

EFFECTS OF POLLUTION IN THIS AREA:

e Climatechange

« Deterioration of flelds

« Respiratory health problems
« Ground water gontaminaton
o Landfillsfires

s Sore tothe aye

|.'r-r

CONCLUSION: P

Environmental pollution has become a greatly hazardous. Ernvironmental polluticn and our
survival are amorng the bigaest challenges of future as pollution and contamination of natural
respurces are adversely affecting global livelihood. hence proper measures should be taken to
contral and keep tin check. Few of the control messures are!

s Reducing food wastes

e Saving the leftovers for the next day instead of dumping it
» Buying things with less packing

e Minimizing the use of plastic bags.

It Is upon us and the society at large, to work unitedly towards tha prevention of pollution and

protect our environment. Everyone must take a step towards change ranging from individuals
to thé industries,
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POLLUTION

Pollution, alse called environ mental pollution, the addition of any substance {solid, liquid,
or gas) or any form of energy (such as heat, sound, or radioactivity) to the environment at a
rate faster than it can be dispersed, diluted, decomposed, recycled, or stored in some
hatmiless form. The majer kinds of pollution, usually classified by environment, are alr
tion, and land pollution. Modern soclety is also concerned about
ts, such as nolse pollution, light pollution, and plastic pollution.
have negative effects on the environment and wildlife and often

pollution, water pollu
specific types of pollutan
Pollution of all kinds can
Impacts human health and well-being.

The different types of pollution are as follows:-

* Air Pollution: - Itis the :nﬂtamlnati_nn of the natural air by mixing ivwith different
pollutants such as harmiul fumes and chemicals. This type of cortamination can be caused
by burning material or by gases armitted by vehicles or harmful fumes emitted.as a by-
product of industries. Global wiarming Is one of the biggest side effects ifﬁi""fpnllutinn _

* Water Pollution:- It includes watar contamination by pollutants such as bacterial,
tharnical and particulate that reduces the purity of the water. Oil seepage, as wel| as
i
littering is one of the most commin formis of pollution,
i< also knawri as soil pollution. Itis the contamination of the sall or the

growth of natural life. The Very comman causes of soil pollution
mining as well as littering, non-sustainable farming practice

* Land Poliution:- It
land that prevents the
Include hazardous wastage,
Seepage Into the soll, ete.
*Noiew pulliioni " il e ! v fashioned by human activities that disturb
the staggard of TR gtk sraes .area. ez 5hf:'°t from things such as raliroads, traffic,
loud music, concerts seroplanes, fireworks ete. This can even result in permanent or

tamporary loss of hearing:
||utiur'l='Th[5 is one of the most dangerous farms of pollution. It is
snd can even result in death. Leakages or accidents at fiuciear power
improper disposal of nuclear waste are also reasons for this pollution
birth defects, cancer, deteriorating of health and even death ‘

* Radioactive PO
enarmously harmful
plants, as well as from
This pllution results in

Pollution Is seer mainly found In 2 sectors -

e Urban pollution urban pollution refers to presence or Introduction of poisonous o
harmful substances In the yrban areas

« Rural pollution- rural pollution refers to the contamination of the rural areas due to
agricultural waste , power plants nearby rural areas

4



URBAN POLLUTION

Urbanization and rapid industrialization have benefited mankind and made the life of
humans easier and comfortable. However, both urbanization and industrizlization also pose
harm to mankind, the top of which Is air pollution. Urban pollution refers to the presence or
Introduction in cities and urban areas of poisonous ar harmful substances,

Urban pollution may come from natural sources, but the most detrimental are those
Emissions related to human activities.

CAUSES OF URBAN POLLUTION

Transportation _ .
The use of private vehicles (particularly older, diesel models) is the major source of urban

pollution.

2) Domestic use of fossil fuels
Half of the world population still relies on solld fuels for cooking and heatin . These fuals

Including wood, charcoal and coal, are burned in inefficient stoves that release large
Guantities of health and environment damaging matter around urban areas.

3)industrialization _
Industriafization is also a major contributer to urban pollution. Factories release many toxic

gases due to the burning of fossil fuels and the use of chemicals in the nearby environment

causing urban pollution.

4) power generation .
With increased population, there is an increased energy demand. To fulfill that demand
7

fossil fuels are tremendously being used to generate energy as they are cheap and readil
Thecoaal puwerﬂd power ptants are a major source of urban pailution, ¥.

5) Deforestation

Another primary cause o urha.n pollution Is cutting down of trees to provide space fo
building of heuses and industries for the huge amount of population in the Vs r
leading to deforestation. - an areas

EFFECTS OF URBAN POLLUTION

e Respiratory and heart problems



*  Acid rain
* Depletion of ozone layer
* Spil degradation

¢ Harmful for ag uatic animals
* Loss of wildlife
» Forest fires

PREVENTION OF URBAN POLLUTION

* Afforestation
* Building factories away from cities and tawns
s Using vehicles that run or LPG , CNG af batteries

+  Avoid using plastic bags

s proper discharge of thermal waste should be ensured,



VISIT TO A LOCAL POLLUTED SITE [URBAN]

BELGHORIA EXPRESSWAY ( LAND AND AIR POLLUTION)

The previously iven plcture shows the urban land pollution in the ge)|
lncated in the porthern fringes of Kolkata , West Bengal, These pictur
e coverad with huge garbage dumps. The situation there is worse np
either self igniting o Is being set on fire and is billowing our toxic fumes which |< causing air
pollutien and inturn leading to variaus health problems to the residents living nearby |

gharia Expressway
es show that the area
w bEcause the dump is

7



CAUSES OF POLLUTION IN THIS AREA

o Careless dumping of waste.

e Usze of plastic bags.

e Burning of waste materials.

s Irregular cleaning and sanitization .
o Lack of reuse and recycling of waste.

EFFECTS OF POLLUTION IN THIS AREA

Emits bad odour and toxic gases which might lead to various resplratory problems.
ay be consumied by street animals .

s (Garbagem
for mosgquitoes and rodents

« Breeding grounds TR
+ Since Kolkata 158 major metropalitan city it maybe a sore to the eye for téurists and

ather people who visit the area ..
s Causes major gl degradation in the area,

e Water supply nearby maybe contaminated .

CONCLUSION

Environmment pollution can prove to be very hazardous and to hot only the environment but
evan causes various hard diseases and skin problems to the people and effective steps
should be taken to reduce them . Therefare, we need to adapt various measuresio :-:zdu
environment pollution . Some of them includes reducing the use of mn*r&{:‘;“é;h!e ce
of enargy, proper disposal of waste . It is the responsibilty of every individua] to F sm:'tfes
surroundings cleain and not litter waste on the public areas . The government sh Tp g
take jnitiatives in clearing up garbage dumps in places fike Belghoria Expreﬁwa?uu d also

Other ways to reduce land and air pollution -

« Avoid burning of waste materjals
» Proper cleaning and sanitization
» Reuse and recycle of waste

» Saying no to plastic bags

»  Avold using chemical products
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NTRODUCTION:

ATl orgunisms sueh as plants animuls microorganisgms and human beings us well as
the physical surroundings interact with euch other and maintain a balance in
nature. All the interacting OTEANISMS in an arca together with the non-living
constituents of the eavironment form an ecosystem. Ecosystems can be visualised
as @ functional unit of nature where living organisms interact among
themselves and also with the surrounding physical environment. Ecosystems
viries greatly in size from a small pond to & large forest or a sca.

Tn 1935, Sir Arthur Tansley was the first ecologist who used the term ecosysicm
te expluin the tangible refationships that exist between organisms in the
biological world. The concept of an equal ecosystem introduced by him viewed

cach locnle habital as an integrated whaole.




"LASSIFICATION OF
ECOSYSTEMS:

Ecnsystems can be hroadly divided into two main categories us terrestrial and
agqualic ccosystems. Maojor terrestrial or land ccosystems inelude grasslunds,

forestg, deserts, elc. while major fguatie ecosystems include ponds, lakes,

Fivers, estuaries, OCEans, coustal and mland wetlunds, etc.

Here. our digcussions would be restricted to npnly Forest ecosystems.

Aquatic Ecosystems

Terrestrial Ecosystems

Forssts, s, Loty Sl oba i




FORESTS:

A forest is an area of land dominated by trees. The United Nations® Food and
Agriculiure Organization (FAO) defines a forest as, “Land spanning more than 0.5
hectares with trees higher thun § meters and a canopy cover of more than 10

percent, ur trees able to reach these thresholds in situ. It does n{ur'“in:ludu land

that is predominantly under agricultural or urban use.”

These pictures depict the various kinds of forests




Forest ecOSYBICINS Are arcis of the landscape that ire domindted by trees and

consist of hiologically integrated communitlies of plants, animals and microbes,

tegether with the Jocal soils (substrates) and ptmospheres (vlimates) with

which they interact, Forests are mieh more than the present population or

community of trees Forests that have been'recently killed or altered by [ire,

insects, discase, wind or logging ure still forests becnuse of the binlogical and

physical legacics from the previous forest — legacies of forest soil, organic

matter, micrabes, minor vegetation and animals, Under o'tegime of sustainable:

forest mEnagement, many or mest of these legacies persist during the period

bhatween forest disturbance and the redevelopment of tree cover. Periodic

disturbance is 0 K&y dttribute of most Forgst ecosystems, and maintenance of

their Historicul character and values will gencrally require maintenatice of

nistorical disturbance regimes, or the ecological effects thereof.

We will now discuss a bit about the Sundarbans, which is one of the classic

exuamples of [orest eposystems.




THE SUNDARBANS:

The Sunderbans s a MAngrove ared formed by the confluence of Ganga,
Brahmaputra and Meghna rivers in'the Bay of Bengal. Tt comprises claded
and open mangrave forests, land used for agricultural purpose, mudflats,

and barren lands and is intersected by multiple tidal streams and channels.

The phyﬂiograph}' of Sunderbans i deminated by deltaic formations that
include innumerable drainage lines associated with surface and sub-aqueous
levees, splays ind vidal flats. There are also marging! marshes above mean

tidal sandbars ind pslands.

sea level,

Satellite image of the Sundarhans Deltaic
region




The Sundarbans mainly features 2

Ecoregions:

The Su Mﬂ_ﬁﬂhﬂﬂ.u—t&mm The Sundarbans freshwuater swamp

ropical moist broadleaf forest ecoregion of Bangladesh. It represents

forests area t

the hrackish swamp forests that lie behind the Sundarbans Mungroves, where the
salinity is more pronounced. It covers 14 600 sq. kilomelres of the vast Ganges-

Brahmaputra delta, extending from the northern part of Khulna district and finishing
at the mouth of the Bay of Bengal with scattered portions extending to Tndia’s West
Benpal stute. The gundarbans freshwater swamp lies between the upland Lower
Gungetic mois! deciduous forests and the brackish-water Sundarbans mangrove
bordering the Bay of Bengal. Victims of large-scale clearing and settlement to
support one of the densest humun populations in Agia, this ecoregion isunder a great
threat of extinction. Hundreds of years of habitation and exploitation have exacted a
heavy toll on its ecoregion’s hubitut und biodiversity. Habitat loss in this ecoregion
i< so exiensive anid remaining habitat is so fragmetited that it is difficult 1o assert in

the composition of the original vegetation of this ccoregion.

“WMWMH.%Nﬂ%ﬂJ--
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A Bengal Tiger in the Sundarban's freshwater Swamp Forest




Sundarbans Mangroves= The Sundarhpns mangrove ecoregion pn theisoast farmsithe

seaward fringe af the delta and is the world®s Lirgest mangrove ecosystem with

20,400 sq. kilometres of ired caovered. The dominant mangrove species is Heritiera

fomes. Twenly-5iX of the fifty broad mangrove species found in the world grow well

in the Sundarbans. The commonly identifiable vegetation types in the dense

Sundarbuns MANErove foresty are salt water mixed forest, mangrove scrub, brackish

water mixed forest, littoral forest. wet forest and wet alluvial grass forest. The

Bangladesh mangrove vegetition of the Sundarbans differs areatly fiom the other

non-deltaic coastal Mangrove forest and upland forest associations.




The Flora and Fauna of Sundarbans:

The Mangrove vegelation of Stindarbins have 64 plant species whith dre capuble of
withstanding esiuarine conditions and large amounts of salinity. Several specics are

endemic such as Aeglalitls retundifelia, Heriticra fomes, Sonngratia apetala, or §.

griffirhir.

Among the fauns, (he Royil Bengal tiger (Panthera tigris). Jungle cat, Leopard cat,
Chital deer, etc. are some of the mammals found, The aquafauny include Sea snake, Ryt
snake, Pythons, Fawksbill turile, etc. Brown-winged kingfisher, Woodpockers, Spot-

billed pelicans. Masked finfools, Brahminy kites. efc, are some of the common avitauna

found in the sundarbans.
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CONCLUSION:

As human population and pér capita consumption grow. so do the resource demand
' nds

imposed on ccosystems and the effects of the human ecologicnl oorprint. Natural
- aura

respurces are vilnerable and lmited. The jenvirosmesta] Inmraots: of anthropogest
genic

actions are hecoming mole apparent. Problems for all ecosystems includ
]

pollution. climate change und biodiversity loss. For terrestrial

i:rwirnnm-:m:ll

ecuKVSIems further threals include gir pollution; soil degradation, and deforestatior
. ation.

For aquatic ecosysiems threats also Include unsustainable exploitation of mari
LTS

resoufrces (for exam

mate change o OCELRS (e.g. warming and aeidification), and building on

ple overfishing). murine pollution, microplastics pollution, the

effects of cli

coastal areds.

My cuiyOns hecome degraded through human impucts, such ax soil loss, air and
= L] Il &

fipnbitsl irngm:nlulmn W
. aler diversion fire Uppr 8
i 5 ]‘.IF.F/ESSH}I\. B

warer pollution.
gcles and invasive species. /

introduced 5P
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Introduction

Pollution is an undesirable change in the physical, cheneal, or biological characteristics of
the envitonment. It adversely affects the life support system of the hiosphere. The agents that
pollute the environnient are culled pollutants, Pollutants are of two types- non-tegrichible and
biodegradable. Non-dearadable pollutants like plastic, pesticides, are nal decomposed by
bacteria, so they persist for o Jong tine in the envitonment. Biodegraduble pollutanits like
paper, fartilizers; domestic sewage are broken down by bacterin into simple components.

[ this project, urban pollution in and around Dunlop ares lias been focused yrfgn,

Urban Pollution: Meaning
The prasence or introduction of harmi{ul or poisonous substances in cities and vrban areasis
refered 1o as urbun pollution.

Lrban Pollution: Causes

Urban pollution is majorly cised due 1o emissions related to humon petivitics, Factory
emissions, transpartation, dumping of waste in landfills or water bodies, are examples of
detrimental human activities leading to pollution.

Urban Pollution: Tvpes

Urban pollution can be classified majorly into air pollution, water pollution, soil pollution,
waste pollution, noise pollution. Other types may include light pollution, radicactive
peltution, thermal pollution. These types are bricfly discussed below.

Air Pollution

Air pollution s intensified in gitics because of housing, population density, industry
secutiuiation, and traffic. Major pollutants that affect human health inciude suspended
putticulate matter (SPM), ground-level czone, nitrogen dioxidz, sulphur dioxide, and carbon
monoxide. Automobile exhausts are majorly respansible for the release of sulphur dioxide
and carbon momoxide which cuuse respiratory diseases like asthima,

Water Pollution

Industrialization and population growth are increasing water consumption and defenorating
water guality 1o cities. Water can be present as both surface water, as in lakes, reservoirs;
ponds, rivers and streams, while groundwater is present in porous rock wnits: Chemicals that
remain dissolved or suspended in waler contaminutes and thus pollutes waler. Humans angd
other organisms are thus exposed to contaminilion also through polluted foud, polluted
workplice environmenis, septic tank leachate, overtlows of combined storm and sanitry
sewers, runolT from eonstruction sites. Waterloggmg also generates contaminants.

Soil and Land Pollution

In ¢itics, soil supports urban development and embraces parks and gordens which play an
important environmental mole n yrkon commumitics. Urban soil dearudation is heing
increased hicsuse of soil sealing (the permument covering of soll with an impermeable
material), soil erosion, soil acidification {(caused by the deposition of ucidifying air
pollutants), soil contamination, and threats o soil
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biodiversily. Soll represents the intet face between the biosphere; the atmosphere mnd the
hydrosphere, thus directly affection water and atmaspheric quality.

Waste Pollution

There are differetit types of wastes: fbod waste, commercial and industrinl waste,
construction and demolition waste, agricultural wagte, forestry waste, mining waste, and
guarrying waste. Waste pollution s caused by the mismanagement of solid waste from
humans and their activities, waste collectors amd waste disposal contractors. There are
different types of wasles: food waste, commercial and industrial wiste, construction and
demolition waste; agrigultural waste, forestry waste, mining and quarrying waste, and
electranic waste or e-waste. Apart fram sofl, air and water contamination, this typ€ of
pollution is tesponsible for extreme weather, from acid rain (o severe hajl sto lsarm o
rimal and marine life, and to humans living around such regions.

Noise Pollution

According to the World Health Crganization, nose pollution 1s one of the three most harmiful
types of environmental pollution in cities. Nowe pallution sourees are mainly trnsporiation
and industrial activity, Noise pollution increases because of society's growing demand for
greatar miobility and productivity. However, noise from road traffic is the most importang
thrial fof citizens because it covers.n large area and it affects many people. The most
disturbing noises are those from coad traffic, rallways, and airposts, which rgfult in diverse
health problems in people living in those environmeénts, Noise is o very ipfasive pollutan)
that affects the health and well-being of exposed humins. Noise pollutich and its
consequences are stress-inducing and have a psychosocial impact on people’s condition. The
primary specific health issues related 1o noise pollution are hearing problems, cardiovascular
disease, cognitive tmpairment, sleep disorders; and annoyance.




Urban Pollution in Dunlop Area

Air Quality Index

+h Twenty Four Parganas Fiblis

Quality Index (AQT) at Dunlop on November 24, 2021.

Figure 1= Aur

o

Figure 2- Landfill neat Dunlop area, releasing harmful fumes.
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Sail and nir pollution can be ohserved from the conormous landfills near Dunlop, covering
several acres of land, releasing foul smell whett the hoaps are set on fire, or after rams.
Presence of various chenncals aiso lead to leaghing of soil, and the runofl may contaminate
groundwaler SOUTCEs. Continuous passage of antomobiles, anid the exhaust they let out, are
fictors contributing toward air and noisc pollution. So many pollutants it o residentinl area
are the major couses far severid] healih problems like chranic respiratory diseases, cardiae
prohlems, chronic stiess, lung cancer, sterility, dinbetes, mood disorders, and even damage to
the bramn, liver, kidneys of nerves.

Conclusion
The issue of pollution is nothing new to us, rather it feels as wehave never nol known it.
Enviranmentsl crises seem (o have heen aggravated in the recént yeurs: melting of wcebergs,
orone depletion, wildfifes: skyrocketing AQIs are proof of thal. Advotates like Greto
Thunhb ﬁg are avtively participating in fighting climute orises, Committees ol experls ure
attending discussions; govemments die passing mare laws, However, the problem is nowhers
near gone. According 1o the officinl mission statement of Sustnmable Develapment Gonal 13
laid down by the United Nations, we e required 10 * Take urgent action to combat climate
change and its impacts™. Ouick und efficient execution of anti-pollution measures by
individuals, volunteers, organizations, governments are required 10 be taken up by more and
mare people. Only when pon-ignotant individuals come ogether 8s feams nr./qdn)d the world,
will we be able to successfully combat this envirenin enttal ¢risis that has long disturbied us.



BIBLIOGRAFPHY

Citation:
el hpr & Murtinez-del-Rin, Javier, (20199, Utban Wﬁ”" and

Muartinez-Bravi Maria
TE-3-319-71061-7_30-1.

Emission Reduction, 10.1 007
Book refurred 1o
Envirommental Pollution arid Health by VK. Alduwalin

www resesrchgate nEl

Mrasr.:-l_cham_:a.:.unm

wiww. getropol itaniransierstal fon.Lom b

Rl S




NAME - MADHURIMA DEY

SEMESTER — 11

UNIVERSITY ROLL NO. -213013-11-0010

REGISTRATION NO. -013-1211-0139-21

SUBJECT — ENVIRONMENTAL STUDIES

SUBJECT CODE — AECC 2

COLLEGE — GOKHALE MEMORIAL
GIRLS’ COLLEGE



INDEX
SERIAL TOPIC PAGE TEACHER’S
NUMBER NUMBER SIGNATURE
1. Acknowledgement -
2, Introduction 4
3, Visit to local polluted site- 5
[Jrbin
4. Comelusion g
3 Bibliography 0
— 7
P




ACKNOWLEDGEMENT

I'would like to express my heartfelt gratitude to our Principal Dr. Atashi karpha and my subject
professor, Madam Namrata Basu for their constant guidance and encouragement throughout.
/



VISIT

TO A LOCAL
POLLUTED
SITE

SURBANY




INTRODUCTION

Fig.1.1 Pallutions //

Pollution is the introduction ol harmiful materials into the enviropment. These harmful materials
are called polintants. Pollutants can be naturul, such as voleanic ush. They cm also be ereated by
human activity, such as trash or runoll produced by factories. Pollutams dumage the guality of
air, water. and land. '

Many things thar are useful to people produce pollution. Cars spew polluanis from their exhaust
pipes, Burning coal to create clectricity: pollutes the air. Industries and homes generate garbage
and sewage that can pollute the land and water, Pesticides—chemicul poisons used 1o kill weeds
and insects —seep into waterways and harm wildlife,

All living things—fram one-celled microhes fo blue whales—depend on Earth’s supply of air
and witer. When these resources are polluted, all forms of life are threatencd.

Pollution is a global problem. Although urban areas are wsually more polluted than the
countryside, poliution can spread to remuote places where no people live. For example, pesticides
and other chemicals huve been Tound in the Amtarctic ice sheet. In the middle of the northem
Pacific Ocean, a huge collection of microscopic plustic particles forms what is known as the
Cireat Pacific CGurbage Patch.



Air and waler currents camy pollution. Ocean currents and migmtin_g fish carry marine pollutants
far and wide. Winds can pick up radicactive material accidentally released from a nuclear reactor
and scatter it around the world. Smoke from @ factory in one country drifis inte another country.
In the past, visitors to Big Bend National Park in the U.S. state of Texas could ssems 290
kilometers (180 miles) across the vast |landscape. Now, mal-buming power plants in Texas and
the neighboring state of Chihughua, Mexico have spewed so much poellution into the air tha
visitors (o Big Bend can somelimes see only 50 kilometers (30 miles).

The three major types of pollution are air pollution, water pollution, and land pellution. There are

ather types of pollutions as well such gs the radioactive pollution, noise pollution eic,

VISIT TO A LOCAL POLLUTED SITE- URBAN

Pollution can be further divided into four sectors; Rural, urban, industrial and agricultural.

In this assignment Urban(land) Pollution has been selected as the issue of concern,

the concept of urban pollution refers (o the presence ot introduction in cities and urban areas of
poisonous or harm ful substances.

Urban pollution may come from natural sources, bul the most detrimental are those emissions
related to human activities. The anthropogenic sourees of pollution, such as factories, industries,
transportation, and so on, are typically exacerbated in cities due to the local conceniration of
humans and human activities. For instance, pollution in cilies is affected by global environmental
thrgﬁts. such as global warming, and by locally originated environmental .:Haﬂmgg such-as '
waste managemenl, recveling, and light and noise generation, 8

Causes:

. Emission of harmful greenhouse gases.

. Inereasing population.

. Industrial and chemical waste accumulation in the water,

. Household wastes

. Deforestation

Effects;

. Health hazards like Cancer, Asthma and other chronic respiratory diseases.
. Polluted soil, which leads to loss of fertile lands for agriculture.

» The endangerment and extinetion of species and wildlife,

. Climate chonge and ozone depletion.
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Polluted water which is hivrmlul.

Fig.1.2 sarbuge thrown outside the bin

Fig. 1.3 fand pollution,

Deseripion of the local polfuted site:

The pologrphs wete tken by the rescarcher in o local pollited site. The pholoe 'ﬁllﬁ (e
fe. 1.2 and fie. 1.3) show one ol the polluted streets fn Elliot Road. Kolkata, Lafd pollution is a
concerning issue in most parts af our city (Kolkta), like for example in the g 1.2 garbage hiss



bieer thrown all around the trash bin which is comparatively empty. In fig. 1.3 the vehicles have
heen pnraged w the comer of this littered stréet

LAND POLLUTION

Land pollution. the depnsition of salid or liguid waste materinls on land or underground in a
miannar thit can contaminite the soil and groundwater, thresten public health, and cause
unsightly canditions and nuisances.

The waste materials thal cause land pollution are hroadly clossified as municlpal ﬁpiid waslie
(MSW. also called municipal refuse). canstroction and demolition (C&D) wasyﬁr debis, and
husnrdois witsie,

{ anises uf Jaaraed J"J".:.I'HIH."I'.J‘I'I i this areal

. Careless attijude of pisiaple living in the viemnity.
. Wastage of fond resourees.

. Antmal waste sceumulation.

. Irregulor cleaning and sanilization.

Effeciy of favd pollutior n this orea

Emits bad odour and harm{ul gases which is Inbuled by peaple passing by:

Large umount of plastic pollution which could be ;
. " - ) : ':LD‘TIE'LZI _' " : |
deteriorating their health. mmed by the street animils

i

. Breeding wround for mosquitoes and mdents. /

Blockage of a huge passage for movements of transportation.



CONCLUSION

Any natural resource Fund in the environment, wien used at a higher rate than the ability ol its
Festaratinn. leads to depletion. thereby causing environmental pollution. This will lead to the
diclinsion ;;1‘cnvirr.'-llmt‘ﬂ'=i1 quality and is svideniced by the Toss of odiversity, loss af flarm
s Bauna, the inroduction ol Aew diseases and stressful life in the human F“:'E'y“".i””* s
Envirenmental pollution has beconie & great concem 1o Save our planet. Weneed (o adapt
viiriols meayures 10 redrice envimonment pollution. Sume of them inclhudes reducing the use of

non-fehewnble TESOUTEES, proper disposal of wastes, ete. 1t is the responsibility of every
individual to save Gur enviranment from getting palluted,

Some plher coptrol mensures:

. {1ging public transportal ion

. Saving electricity

. Reduce, Reuse und Reeyele

v NO to plastic bags.

. Planting trees and reduction of forest fires,
. Avoid using chemical products
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INTRODUCTION

Pollution rafers t the undeniruble chunges oconrring in the physical. ehemical and
biologien] composition of natural environment, Pollution is mainly based on three
tvpes, i.e, Air, Witter and Lund pollitions. There are other different pollutions like
sound, thermnl ete Depending on the location, pollution can be chimeterised ae
Industrinl, Agricultural, Urban andd Rural,

In this field study, pollution in the urban sector has h-l:n}n'i“m!umij
-,

Lrban Pollution

The pollutions which are mamnly coused by the petions of human in the urban
conchitions 15 called urban pollution.

Causes:

I, Rapid mdustrinizaton

2. Emission of harmful substances from fuctorics

3. Resdontial wasics

4. Emssion of CFCs, CO% from refrigeratoms, sir-conditioners ete
5. Deforestution

Effects:

1. Chronic diseases Tike: different types of cancer hiear disences nnd other chronic
Jiwenses in homon,

2. Depletion of ozone layer causing direct contact of barm ful ultraviolet mys with the
cirth.

3. Degradation of soil ferfility, water quality index; deforesttian-aid others

4, Change in minfall cyele.

5. Migratory birds and animals change their routes. Many Birds die hecause of
skysorappers and high rise towems.

Page 2



LAND POLLUTION IN THAKURPUKUR AREA

“Imnges showing waste dumped land in Thakurpulor™

Page 3



WHAT IS LAND POLLUTION?
Land pollution refers [ the deteriortion of Earth's surface ot and below ground level.

CAUSES OF LAND POLLUTION IN THIS LOCALITY

| Dumpini of voricus wastes from the murket.

3 Sewage dumps and underground sewn ge beaks,

4 warious household wastes are thrown in the bpen ateas .

4. Cantinuous canstruction works which produces a lot of poisonouy gascs and
substances which are disposed on the land.

5. Excess use of insecticides and pesticides on the lund.

EFFECTS ON THE LOCAILITY

|. The dumps sccumulated from the market produdes edours within the residentis)
AreiL

2. The wasteland is a brecding sround for mosquitoes and various other harmiul
mseets which in tum spreads various discases like molarin, dengue and others

A, The gualiy of soil degrdos,

4 Duse to exeess use of inseeticides anid pesticides, there has been a depletion af
plants wnd gresnery,

5. The dirty water accumulated seeps down the groumil which in wm degrades the
underground water guality,

B, The scetie bunnly is destroved,

CONCLUSION /

Pollution has becoime a scrious threat o everyonie argund the w_nrld,/éffectﬁ each
and every dlementy biphere existing. Polltion is mostly because of human agtion
anl for natural vawses for very rre cases. Thus the check o our otions can bé &
remedinl measure 1o prevent on further exceeding pallution Tevel.

Same remedial measures can be:
- e of biodegradable substances
-having i proper waste disposable plice

-using public fransport and usimg natare-friendly gases like CNG { compressed
natural gas)

-implementution of afforeantion
-enlipghtening people about the concept of REDUCE-REUSE-RECYCLE

Prige 4
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INTRODUCTION:

An ecosystem consists of the biological community that occurs in some local
and the physical and chemical factors that make up its non-living or abjatic
snvironment. There are many examples of ecosystems- a pond, a forest, an
estuary, a grassland. The boundaries are not fixed In any objective way,
although sometimes they seem obvious, as with the shoreline of a small pond.
Usually the boundaries of an ecosystern are chosen for practical reasons ltaving

to do with the goals of the particular study.

The study of ecosystems mainly consists of the study of certain processes that
link the living, or biotic, components ta the non-living, or abiotic comphonents.

A forest is 4 complex ecological system in which trees are the dominant life-
form. A forest s nature’s most efficient ecosystem, with a high rate of
photosynthesis affecting both plant and animal systems in a series of complex
organic relationships. Forests can develop under various conditions, and the
kind of soll, plant, and animal life differs according to the extremes of
anvironmental influences. Forests are the predominant terrestrial ecosystem
of Earth, and are distributed around the globe.[7] Mare than half of the world's
forests are found in only five countries (Brazil, Canada, China, the Russian
Federation, and the United States of America), The largest share of forests (45

percent) are in the tropical latitudes, followed by those in the boreal,
temperate, and subtropic domains.

Forests account for 75% of the gross primary production of the Earth's
biosphere, and contain 80% of the Earth's plant biomass. Net primary
production is estimated at 21,9 gigatonnes of biomass per year for tropical



TYPES OF FORESTS:

Forests can occur wherever the temperatures rise above 10 “C (50 °F) in the
warmest months and the annual precipitation is more than 200 mm (8 i.nchﬂ}.
They can develop under a variety of conditions within these climatic limits, and
the kind of soil, plant, and animal life differs according to the extremes of

environmental influences

polar regions, forests are dominated by hardy conifers
uces (Picea), and larches (Larix). In the Nefthern
Hemisphere, these farests, called taiga, or boreal forests, hag&jﬁrnlunged

ters and between 250 and 500 mm (10 and 20 inches) of rainfall annually.
o cover mountains in many temperate parts of the world.

In cool high-latitude sub
such as pines (Pinus), SPT

win
coniferous forests als

in more temperate high-latitude climates, mixed forests of both conifers and
broad-leaved deciduous trees predominate. Broad-leaved deciduous forests
develop in middle-latitude climates, where there is an average temperature
above 10 °C (50 “F) for at least six months every year and annual precipitation
is above 400 mm (16 inches). A growing period of 100 to 200 days allows
deciduous forests to be dominated by oaks [Quercus), elms (Uimus), birches
(Betula), maples (Acer), beeches (Fagus), and aspens (Populus

In the humid climates of the equatorial belt are tropical rafnforests, which
support incredible plant and animal biodiversity. There heavy rainfall supparts
evergreens that have broad leaves instead of needle leaves, as in cooler
farests. Monsoon forests, which are the deciduous forests of tropical areas, are
found in regions with a long dry season fellowed by an intense rainy season. In
the lower latitudes of the Southern Hemisphere, the temperale deciduous
forest reappears.



COMPONENTS OF A FOREST ECOSYSTEM:

productivity- The basic requirement for any ecosystem to function and
sustain is the constant input of solar energy Plants are also the
producers in 3 forest ecosystem.

There are two types of productivity in a forest ecosystem, primary and
secondary, Primary productivity means the rate of capture of solar
energy or biomass production per unit area over a period of time by the
plants during photosynthesis.

Decomposition- Decom position is an extremely oxygen-requiring
process. In the process of decomposition, decdmpﬂsers convert the
complex organic compounds of detritus into inorganic substances such
as carbon dioxide, water and nutrients, :
energy flow- Energy flows ina single direction. Firstly, plants capture
<olar energy and then, transfer the food to decomposers. Organisms of
different trophic levels are connected to each other for food or energy
relationship and thus form a food chain.

Nutrient Cycling- Nutrient cycling refers to the storage and movement of
nutrient elements through the various components of the ecosystem.
There are two types of Nutrient cycling, gaseous and sedimentary.

-
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INTRODUCTION

Ecosystem

An ccosystem refers to o funetional unit of nature in which living organisnts interact amuong
themselves as well as with the suprounding physicel environment, An ecosystonm is

" gﬂng{'ﬂ'ﬂhqc area where plunts, :uumnls. nnd other orginisms, as well as weather and lnndsiape,
work together o formra bubble of I11':: Ecosystems conlain biotic on living parts, as well as
abiotic Inctors, or nonliving parts. Biotic factors include plants: animals, and other organisms,
Abiotic factars include rocks, temperature, ard humidity.

Every [#ctor in an ecosystem depends on every other [hctor, either directly or indirectly. A
chinnge in'the temparisture: of an ecosystem will often affect what plants will grow there, for
instance. Animals that depond o plants for foed ol shelterwill Tave to adapt to the changres,

move o another egogystem, ar parish.

Foosyslems can be very large or very sl Tide poals. the ponds lelt by the ocean as

the tide goes out, are complete, tiny ecosystams, Tide pools contain seaweed, o kind ol dlgne,
which uses photasynthesis o create fond. Herbivores sueh as abalone e

the seaweed. Carnivoros such s sea stars et other ammals i the tide pool, such as clams

ar myssels, Tide pools depend on the chonging level ol séean water. Some organtsms. such
asseaweed, thrive in an aquatic enviromment, when the tide is inand the pool is full,
Other nrganisms. such as hermit ¢rabs, cannot live underwater and depend on the s llow poals
J6ft by low tides. In this way; the biotic parts of the ecosystem depend o ahiotic

Types of Ecosystem

Thero ure two lypes of ccosvsiem:

o Temestriol Edisystem-
I. Forest Ecasystem
2. Grassland Ecosystem
Y. Tundra Ecpsystem
4. Deserl Ecosysiem

e Agquatie Eéoivsiim-
1. Feeshtvater Ecosystem
2. 'Marine Ecosystem




FOREST ECOSYSTEM

A forest écosystem is an ccosysiem of forests and resources, Forests wre renewable natural
TESOUITES, Faresis are formed by o community of plants that are predominantly structiirally
defined by their trees, shrubs, herbs, ¢limbers and ground cover. Soil, animals, inscets,
inicroarganisms and birds are the most important interncting units of a forest ecosystem, In Indis,
the forests oceupy about 18-20% of the total land arey.

. Ahiotic Components of the forest include inorganic and organic components presént in the soil
along with temperature, rainfall, light, etc. -

2. Biotic Components are represenied by producers; consumers and decoffposers.

Structural Features of the Forest Ecosystem
The two mnin struatura) features of j) forest scosvstem are
1. Species composition

It reters to the wenuficotion and enumeration of the plant and anmmal species of o forest
ECORYStam.

P2

Stratification;

Tt retiers 1o the vertical distribnition of different species which occupy differens levels in the
forest ecosystem, Every organism occupies oplace in an ecosysteim on the bagis of source of
nutrition. For example, in o forest ecosysten, trees occupy the top level, shofhs ocoupy the
sceond and the herbs and grasses occupy the hottom level.

Characteristics of Forest Ecosystem

| Farests are Gharmetersed by warm temperature and
-“"-"‘4““*"—‘ tantall, which make the

generitivm of a nambet o ponds, lukes ene..

2, The Torest mawmtains elimate gnd rainfall.

3. The Torest supponte many. wild urimeld and protecis
Invocliversity.,

4. The sl s vigh by ormiite motler and nutricals, whigh
Uit e growih o) rn:;:a,




Components of a Forest Ecosysiem

The components of a forest ecosystem are a3 follows:

1.Productivity

The basic requirement for any ecosystem {0 funetion and sustain is the constant input of solar
energy, Plants are also the producers in & farest cosystem.

There are two types of productivity in a forest ecosystem, primary and secondary, Primary
productivity means the rate of capture of solar energy or biomass production per unit aren over
period of time by the plants during photosynthesis.

7. Decomposition

Decomposition is an extremely oxygen-requiring process. In the process of decomposition,

decomposers conven the complex organic compounds of detritus into norganic subsiances such as
carbon dioxide, water and nutrients.

3. Energy flow

Energy flows in o single direction. Firstly, plants capture solar energy and then, transfer the food 1o
decomposers. Organisms of different trophic levels are connected to each other for food or energy
relationship and thus form a food chain.

Energy P}:!‘mnid is always upright because energy flows from one trophic level to the next trophic
level and in this process, some energy is always lost as heat at each step.

4. Nutrient Cycling

Nutrient cycling refers to the storage and movement of nutnent elements through the various
components of the ecosystem. There are two types of Nutrient cycling, gaseous and sedimentary



Functions of Forest Ecosystem
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CONCLLSION
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TOPIC: COMMON STUDY PLANTS
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INTRODUCTION

Plants are critical to other lifé on this planet because they form the basis of all webs: Most
plants are sutatrophic, creating their own food using water, carbon dioxide, and light 3.8
billion years. These fossil deposits show evidence of photosynthesis, so plants, or the plant-
like ancestors of plants, have lived on this planat longer than most other groups of
organisms. At ane time, anything that was green aind that wasn't an animal was considered
to be a plant. Now, what were once considerad “plants” are divided into several kingdoms:
Protista, Fungl, and Plantae? Most aquatic plants occur in the kingdoms Plantae and
Proftista. A

AREA OF STUDY: Senarpur
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OBSERVATION

1.MARGODSA TREE
sciantific name: Aradirachta indica.
Vernacular Name: Neem, Kadu-limb.

Family: Meliaceag, itis native of Burma but grown all over India.

Chemical compasition: The alkalaids are the main active principles. They are nimbin,

nimbinin, fimbidine, nimbesterine and nimbectin elo. falty ach - . A
4 ' Y . Fatty acld presentin th

contain 40 to 45 % fixed oil, 5 inthe plant and seed

Uses: The leaves are G_rrninati'l.'rg_ ﬂFEﬂUrEHL anthelmintic, diuretic and Insecticidal

properties. Fresh leaf Julce with salt given for intestinal warms, jaundice, skin disease and

mafarial fever, The leaves are applied for bolls, chranic ulcers, swelling and wounds. Bark is

used for liver complaint, remove round worms. Gum is ; ar - .
. f stirnulant, demulcant toni

in debility. ent tonic and used




Page-5

2. PERIWINKLE

Selentific Name: Catharanthus roseus

Vernacular Name: Sadaphuli, sadabahar.

Family: Apotynacease

Chemical composition: Carharnnlhus mainly consists of glycosides and alkaloids. The
alkalolds are presentin entire plant but they are found in more proportion in leaves and- Foio
same important alkaloids are vinhlasting, vincristing, other alkaloids present in the plant are:
ajmalcing, serpenting, lachnerine, tetrahydroalstanine,  vindoline, vindolinine  and
catheranthine.

uses: It is used in hypotensive, antidibetic action, other dimer indole-indoline used for curin
the anticancer activity. The alkaloids vincistine Is highly active in treatment of childho 5
|eiikaemia, Vincristing proves effectlve in beeast cancer and the Ieaves ar,e:ﬂ*:ed in diahett;

=
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3, BANANA TREE
Scientific Name: Musa acuminata
vernacular Name: Kola Gach.
Family: Musaceas

Chemical composition: All morphologle parts of banana plant contained considerable
amounts of ashes. [from 11.6 to 26.8%) composed mainly by potassium, calcium and siliciu

salts. The hemicelluloses in banaoa plant are propesed tp be mainly glucuronxyl o
eyloglucan (from 5.5% in flaral stalk 1o 21.5% In petioles/midrik). ' : . an and

uses: The flower of this plant Is used to treat ulcars, dysenter e

. : : : ! y, and bronchi
flowers aregood food for diabetics. The astringent asi;és of the U:!Tipe Bamis 7 mi‘:: :?::id
arp Used in the treatment of dysentery and diar § : leaves
Glcars: rhea and also lar the treatment of malignant
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4. BASIL PLANT

scientific Name: Ocimum tenuiffarum
Vernacular Nama: Tulsl
Family: Lamiaceae.

Chemical composition: SME of the phytochamical constituents of tulsi are oleanalic agid
ursolic acid, resmarime acid, eugenol, carvacrol, linalool, and B-caryophyllgne (about B%) id,

Uses: Tulsl [Sanskrit - surasa) has been used in Ayurve R _
supposed treatment of diseases; For centuries, the drl: d 'Eﬂf:-‘-:ﬁas:ii:a' E:ra;ﬂ:ﬁl for its
grains to repel Insects. Also used for the common cold, influenza ("the flu: AN 'f"-". th stored
diabetes, asthma, hronchitis, sarache, headache, stomach upset, heart: dT N1 (swine) fi‘u,
hepatitis, malaria, stress, and tuberculosis. disease, fever, viral
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5. ALOE VERA
Seientific Name: Aloe barbadensesMills.

Vernacular Name: Karphad, Gritalumar

Family: Liliaceas

Chemical composition: The main active principle present in Aloe is crys

1 j by ,crystalline glu
known as barbalain, other constituent ke resin and derivatives like emodin, mrriﬂﬁﬁi
acid, anthroguinones, emoclin, also it contaln glutose, galactose, marnnose an Eaia&tur :
acid with protein. The plant contain alogsone and aloesin. DRiC

Uses: Alge Is chiefly used as purgative, abortificlent, anthelmintic, bleod puri .

- - . ; e 'l Lirifie J

caoling, digestive and diuretic, infamrmation, painful parts of the body. hpm ', rF ﬁ;h;:';:
cold cough, jaundice, warms and piles, Aloe is used in preparation of vegetables pickics,
casmetics, 3kin blemisars, help to grow new healthy tissue. It is used A adr 'H;n_ S,
gtimulates the growth of hair, ic a5 |t
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CONCLUSION

ic characterized by one of the thres life histories: haphoid (1n), diploid (2n), or the
most common hagloid-diploid. Within each of these three types, there are also variations. Of
the plants with haplold life cycles, most algae latk a dikaryotic phase, while most fungi have
a dikaryotic phase. There are also other algae and fungi that are characterized by diploid life
cycles, Lastly, plants with a haploid-diplold [ife history undergo an zlternation of generations,
gither similar or dissimilar. I ail of these life cycles, asesual reproduction may occur, but it is
gaxial reproduction that is responsible for genetic diversity, Due 1o vanations arising
sepa rately and at different rites, the evolution of land plants did not follow a linear sequence,
gefore land plants, alga with mostly haploid life cycles existed, but land plants later originated
-

From a haploid-diplold ancestor. =

Each plant
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INTRODLICTION

—

Natural Capital Accounting

individual Ecosystems: Biotic
gnvironmental and abiotic elements
assets & respurces: fl.ll'll.‘linning ll'l:t;t."lh&‘l“.
Timbet
Wator Forests /
Sall Lakes
Eish Cropland

Witlands
SEEA Ceniral SEEA Experimental Topether,
Framework (SEEA_CF) Ecosyvetem Accounting the found.
starts with economy and (SEEA-EEA) slarts wilh measuring
links to physical + ecosystems and links o= relationsh
information an natural their sarvices Lo enyironm

Fo el capital sceounting, geosystems wre niaets Il provide scoRystem serviges 15.-:.’?.,;1{@ Assots
can be measurett waing both physical and monetary units. In the international Syaberi of Environmental-
Feapamic Accounting. echsyitem assels are oenemlly volued on the busis of the net present value of the
expected flow of ecosystem services,

We define ecosystems” cipocity and eppobility 1o supply ccosyslem services, a8 well i the potentinl
gupply of ceosysiem services. Copacity relates to sustaimoble use levels af mulipls ¢U}"‘?~L:m seTvites
capubility invnlves prioritlsing the yse of ne ccisyylein service nver o basket of sérvices, and polentinl
supply condiders the ahility of ecosyslemns 1o generate sarvices repardless of demand for these services:
Feogystem functions have been identified as ecological properties thit underlie the
suply ol ecosvetem services, vistmbized for mstmee i easeade diagrams . However, few
ctudies have managed (o quantily coosysteat functions and a systematic Tramework for
defining and MENSTINNE ecosysiem fumetions s never been developed. Tn the SEEA

EEA framework . capagity is function of ecosystem condition and extent, and {1 is

selated to espeeled serviee provigion susininahlis vield . Nevertheless a elear definition of

Ly




capacity is not provided in the SEEA EEA framework, Recent experlences with
eeosyalem accounting . and ulso the recent | cchnicn| Recommendations for SEEA EEA
<how that theie is o feed w better-define the concept of capacity amd related conceplts and
i thiey can be apphivd o the difftrent types of servicds: We lirst focus on capacity. and
subsequently analyses two related concepis, e, the potential supply of ceasystem
services. and ecosystens” capability 1o generate those services, We contrast these

definitions with ecosystem service flow, using the definition for coosystem services from
55

e SEEA FEA lramewiirk:
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Sajnekhill is a 362 k2 area m e sorthern par ol the Sundarbany deltn in Sunlh 24 Purmuns districl
Wit Bengat, Indim [t e located ot the comPuence of the Matls and Gumdi rivers: The ares is muiniy

!{.‘
mangrove seruby, Torest ind swamp. [Uwis set up is asanciunry in 1976, 1 s home to g rich popalation
of ditferem species of wildfife. Vorious species of animals found in Sajnekhali fores) inelnde Fiahing

Cuis, Phving Fox, Mucague, Wikl Boar, Pangolin, Chital and many more, Fxotic it are the mos)

fascinuting members of Sajpekhall. Seme of the commanly found birds in this rezion are Spotted Billed




FLORA IN SAINEKHALI

SUNDAHRI TREE(H. Hftorlis) -

Thi e may groaw up 1025 m| frunk straght. leaves eiliphic. roatl with griaumatephores snid biind root
auckeE, Ball-shaged Towsrs dregamall abeut & mim. unisexusl, oronge to pirkish s e formed in
clusteme The free e (R chigl soure of Lmbar ameng the peaple of the :u:mu'nrima districis of the
Sundarhant: tha annial prodiction is about 250 000 au ft, wood Is hart), red in colour, usad-mastly in boat
buliding. and in making hard-board. fumifure, gic | wond aleo yields good qualily chardonl. The Sundan
plants are deciming bacayas of overoxplatafion, ang alss due o lop dying dissssss @bout 50 per eant of

e irees suffar iom top dying disesses; inereassd safinily it slao eonsidneed fespansibie lor the-desline.

GOLPATA( Nipa Paim)
Nipa regenerates naturally in the mangrove. H con also be propagnted arificially by plunting

seedlings along the muddy lnks of mongrove forests and also in exposed sho efines, Generally
seedlings are raised on nursery beds eegalarly jmmdated by tidal WIHET\M v twor months old

seetllings attaining height of abeut 25am are sultable for planting. Generally leaves are harvested

at the nge of five and done annually, Harvesting i done once in i year, asually during dry

manths




FAUNA IN SAINEKHALY

THE ROYAL BENGAL TIGER:-

The Bengal tiger is o population of the Panthers figris fgris sobspeied. 1 ranks among
the biggest wild cats alive loday. 11 is considered 10 belong to the world's charismatic
meln M. The Bengal tiger’s cont ts vellow o light orange. with sivipes ranging from
dark Brown 1o black: the belly und the interivr parts ol the limbs are white, and the tuil is
prange with black rlngs. The white figer is a recessive mutant, which is reporied in the

wild fram time o time in Assam, Bengal, Bihar, and especially in the former Stale of

Rewa, However, it is not an occurrence of albinism,

GREY HERON(drdea cinvrea)

The wrey heron (Ardea cinerea) Is n lonelEoged wading bird of the henon family, Ardeidae, natjve

lI!fIH{g“fH-IT tempetite Enrope and Asin and als paits of Adrien. e i resldont [ mioch of s ronge, Bt
sonne popuiations [rom e more nonhom parts migte souhwards in apuma, A hird of wetlinil aross,
it e be seen around Inkeos, rivers, ponds, miarehes and on the kéa const. 1L feeds mostly on pqutie

crenturcs which it catches afler standing stionary beside or in the water of stulking its prey through the

ehatlows:




CONCLUSION

Forasts and the products (hey provide are universally required lor the continuation of human
apiety 3s we know it To change our society 1o one that does nol depend an the forest (to the
forest's detriment) and its associated benalits requires suah an enomaus paradigm shift that
we generally do not even consider (| warthy of further invésligation. Given this situation
(hersfore, it Is imperative that we discover mechanisms 1o manage the fores| for all the benefits
it can provide, in & sustainable manne

Few countries have all the answers (o all the |ssues faced, thus there exists a real nead for
imarnational cooperation. Loss of forest resources transcands national boundaries and sfects
the entire planel. Given this, the roles of variols agencies become vitally impartant in order to
minimise any potential downside and to maximise tho upside. Govemmants, NGOs,
imergovernmental panels and the like must work more closely in order to resolve the pressing
issues facing the farests. In many cases a callaboralive approach will pravide s solution which
is more scceptable toall parties. and more robUst than a solubion that is developed unilaterally,
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INTRODUCTION

An ecosystem (or ecological system ) consists of all the organisms and the physical
énvironment with which they interact These biotic and abiotic components are linked
together through nutrient cycles and energy fows. Energy enters the system through
photosynthesis and is incorporated into plant fissue. By feeding on plants and on one another,
animals play an important role in the movement of matter and enerpy through the system
They also influence the quantity of plant and microbial biomass present. By breaking down
dead orpanic matter, decomposers release carbon back to the atmosphere and facilitate
niitrient eveling by converting nutnients stored in dead biomass back 1o a form that can be
readily used by plants and microbes.

Ecosystems are controlled by external and internal factors. External factors such as climate,
parent material which forms the soil and topography. control the overall sty '._.r.; of an
ecosystem but are not themselves influenced by the ecosystem, Internal fatiors are controlled,
for example, by decomposition, root competition, shading, distur - succession, and the
types of species present. While the resource inpuis are generally controlled by external
processes, the availability of these resources within the ecosystem is controlled by intermal
factors. Therefore, intérnal factors not only control ecosystem processes but are also
controlled by them.

Mainly there are two types of ecosystems, namely terrestrial ecosystem and aguatic
goosysiem

1. Terrestrial ecosystem: This is the ecosystem which exists on land. It can be further divided
imto the following types,

Foresl ecosysiem
(rassland gcosystem
Desert ecosystem

9 Aquatic ecosystem: This is the ecosysiem which exists in water, 1l can be further divided
into,

Fresh water ecosystem (Pong or lake or river ecosystem)

narine ecosystem (Ocean ecosystem)

1he whole surface of Earth 15 a series of connected ecosystems. Ecosystams are often
connected in & larger biome. Biomes are large sections of land, spd, or atmosphere, Forests,
nds, reefs, and tundra are all types of biomes, for example_Fhey're organized very
enerally, based on the types of plants and animals that hive in them. Within each forest, each
pond, cach reef, or cach section of undr, you'll find many different ecosystems,




Feosystem Services are the benefits nature provides to human well-being. The term s
frequently thrown around in academie circles, but why should you care about them?

Althoush the term is quite new, our connection (o nature is not. We depend on nature for our
gurvival - without healthy ¢cosystems, our drinking water isn't clean nor is the air we breathe:
We also enjoy nature,.. studies show that people who spend time in nature tend to be happier
than those that don’L It can even act as a natural anti-depressard. With industrvand urban
sprawl expanding at unprecedented rates, Ecosystem Services attempt to II‘;H‘HI"IIL the henefits
we recerve from mature into cconomic lerms 5o we can better understand The trade-ofTs we ate
making between nature and industrial development.




ECOSYSTEM : WETLAND

A wetland is a distinct ecosystem that s flooded by water, either parmanently (for years or
decades) or seasonally (for weeks or months), Flooding results in oxygen-free (anoxic)
processes prevailing, especially in the soils. The primary factor that distinguishes wetlands
from terrestrial land forms or water bodies 15 the characteristic vegetation of aquatic plants,
adapted to the unique anoxic hydric soils, Wetlands are considered among the most
biologically diverse of all ecosystems, serving as home fo a wide range of plant and animal
species. Methods for assessing wetland functions, wetland ecological health, and general
wetland condition have been developed for many regions of the world. These methods have
contribuled to weiland conservation partly by raising public awaraness of the funclions some
wetlands provide.

wetlands occur naturally on every continent, except for Antarctica. The water in wetlands is
either freshwaier, brackish or saltwaler. The mam wetland types are classified based on the
dominant plants andior the source of the waler For cxample, marshes are wetlands
dominated by emergent vegetation such as reeds, cattails and sedges; swamps are ones
dominated by woody vegetation such as trees ind shrubs {although reed swamps in Europe
are dominated by reeds, not trees). Examples of wetlands classified by their sources of water
include tidal wetlands (oceanic tides), estuaries (mixed tidal and river waters), floodplains
(excess wuter from overflowed rivers or lakes), springs, seeps and fens (groundwater
discharge out onto the surtace), bogs and vernal ponds (rainfall or meltwates), Some wetlands
have multiple types of plants and are fed by multiple sources of water, making them difficult
1o classify,

Fig : Freshwater swamp forest in Bangladesh




Fig. . A bog in Lauhanvuori National Park, Isojoki, Finland




Fig.: Kakerdaja fen in spring, Fstonia

Wetlands contribute a aumber of functions that benefit people. T'hese are called ecosystem
services and melude water puﬂﬁif'lﬂlﬂm groundwater replenishment, stabi Htutinn“;:f
shorclines and storm protection, waler slomge and fload control, processing pf carbon
(carbon fixation, decomposition gn:l.sgqubﬁtmimﬁ}. ﬂlhf:r nutrients and pollutants, and
support of plants and amimals. Wetlands are reservoirs of biodiversity and provide wetland
praducts. They also place a role in climate change mitigation and adaptation. However, some
wetlands are a significant source of methane emissions and some nre also emitters of nitrous
Dﬂgﬂ,cgjmrucizd wetlands are designed and built to treat municipal and industrial
\wiislewater as well as to diu;rt stormwater runolf. Constructed wetlands may allm play a role
2 ‘wmf,_mtivg-mban design.

The world's largest wetlands include the Amazon River basin, the West Siberian Plain. the
pantanal in South America, and the Sundarbans in the Ganges-Brahmaputra delta.

Lit




Fig: Amazon River Basin

Fig.: Sundarbun in the Ganges-Brahmaputia Delta

gince the advent of industrialization and urbanization the wetlands came under severe threat
due 10 mereased anthropogenic-pressures. As per an estiniate, Indin has lost 38 percent of ils
wetlands between 199] and 2001 alone.

| Urban And Land Use Changes © During the 90 year period from 1901 to 1991, the number
of urban centres doubled while urban population has increased eightfold. This magnitude of




growth exeried tremendous pressure on wetlands and flood and Aoed plun areas for meeting
water and food demand of growing population.

2 Agricultural Residues “As a result of intensification of agricultural setivities over the past
four decades, fertilizer consumption in India has increused from abouot 2.8 mullion tonne in
1973-1974 10 28.3 million tonne 1 20102011,

3. Municipal and Industrial Pollution : Less than 31 percent of the domestic wastewater from
[ndian urban centres is treated, compared to 80 percent in the developed world, which is
|argely discharged in the natural water bodies such s streams and dvers.

» For example, River Yamuna, which passes through 6 Indian States, receives about 1789
nLD of untreated waste water from the capital city of Delhi alone. This is ubout 78 i
of the total pollution load that flows m (o the river every day

4. Chimate Change - In 2007, thr:.UNESCU estimalted that Global climate change is expecled
to become an important driver of loss and change in wet-land ecosystem. Thise findings are
duﬂﬂdﬁﬁ.

Apart from the above major threats, immersion of idols and religious ritual wasie, .
introduction of exetic specics, encivachments and unregulated ajuaculture (e.p Kolleru luke)
phacked by Burcaucrats-Politicians-Businessmen nexus, dredgmg, un planned-tirbanization

and development projects are some of the other dangers thecatening the existence of
wellands across the country.




CONCLUSION

Wetlands are amongst the most productive ¢cosystems on the Enrth. Historicnlly, they have
heen at the centre of evolution of human civilization for millenma as they are means of
precious ecological goods and services. However, unfortunately, they are also ecologically
most sensitive ecosystems and are under threat due to increased anthropogenic-

pressures Hitherto, wetland research has focused more on the imternal attributes of wetlands
than on the role of wetlands in wider watershéd contexts. It has also concentrated on coastal
and floodplain wetlands more than those in headwaters, many of them peatlands, which hive
greater hvdrological significance through potential downstream impacts. Previously,
headwater wetlands have been valued mainly for their land use convergion potential.
Recently, it hag become recognised that these lands provide many valuable environmental
services. They influence flood lows, sediment loads, and aquifer recharpe: biochemical
water qualities and biodiversity. They provide water, peal, timber, grazing land and, loeally,
qesthetic, cultural, recreational and educationul benefits to local communities. Better
environmental understanding 1s required to maximise their benefits to stakeholders and
minimise potential negative impacts due to climatic emissions of greenhouse gases,
nydrological changes (especially Nooding, water chemistry, and sedimentrelease).
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INTRODUCTION :

BIRDS HAVE ALWAYS FASCINATED MANKIND. THEY ARE DESCRIBED
AS “GLORIFIED REPTILES" WHICH DENOTE THEIR LINE OF
EVOLUTION. THESE WARM-BLOODED VERTEBRATES HAVE A
SEAUTIFUL PLUMAGE AND VERY INTERESTING HABITS LIKE
COURTSHIP, NEST-BUILDING, PARENTAL CARE AND MIGRATORY
FLIGHTS. THEIR WONDERFUL SONG CALLS MAKE OUR MORNINGS
AND EVENINGS VERY PLEASANT. THE BRANCH OF ZOOL.OGY WHICH
DEALS WITH STUDY OF BIRDS IS CALLED ORNITHOLOGY,
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OBSERVATIONS:

: House CrROW (CROVUS PLENDENS)
Kingdom: Amimalia
Phylum:  Chordata
Class: Aves

Order: Passenformes

Family: Corvidas
subfamily: Corvinae

Genus. Corvus

Budy with blatk plumage: grey around the neck. This is a scavenger inhabiting human
dwelling areas and is highly useful to man (Commensal). Male and female are alike and

show no sexuial dimarphism. Omnivorous (Jungle crow does riot have a grey neck). It
builds nests and looks afier its young ones,

OIET- Crows are omnivorous, and their diet is very diverse. They will eat almost anything,
ineluding other birds, fruits, nuts, mollusks, earthwarms, seeds, frags, e9as, nestlings,
mice, and carrion. The origin of placing scarecrows in grain fields resulted from the
crow's incessant damaging and scavenging, although crows assist farmers by eating
insects otherwise attracted to their crops. ' '

REPRODUCTION : Crows reach sexual maturity around the age of three years for females
and five years for males. Clutch size is approximately three to nine eggs, and the nesting
period lasts between 20 and 40 days. Crows often mate for life, and young from
orevious years often help nesting pairs protect a nest and feed nestiings. A crow's nest is
made of matérials like twigs, electrical wires, metal strips, plastic pieces, and other small

b
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itemns. Crow nestlings in urban areas face threats such as nest entanglement from
anthropogenic nesting materials and stunted growth due to poor nutrition.

« CUucKcO (EUDYNAMIS sP.)
Kingdom:  Animaiia
Phyluin: Chordata

Class. Aves

Clade:  Olidimorphas

Cirder: Cuculifarmes
Waglar, 1830/

|
Family:  Cuculidae

Male shining mietallic black feathers with a striking yellowish green bill and blood red
eves, Fernalesare gray{sh Drown and spotted and barred with white. 5o there is awell
marked sexual dirnarphism. Male has an attractive song call. Female has no song. It
dogs ot build nests and lays its eqgs in trow’s nest and the young ones are hatched
and lpoked after by foster pareniis. Its song is not heard in winter, but becomes nolisy in
spring and summer,

pIET ¢ The cuckoas feed an insects; insect larvae, and a variety of other animals, as well
as fruit. Seme species are brood parasitas, laying their eggs in the nests of other species,
but the majority of species raise their own young.
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REPRODUCTION | Most cuckoos fay one egg per nest exceptin a few species in which
clckoo nestlings do notkill those of the host. Cuckoos defend territories against other
cuckaos and usually remove at least one host egyg befora laying one of their own

. piceEonNs (COLUMBIA LIVIA)

Scientific name: Columbidae
Family: Columbidae; Leach, 1820
Order: Columbiformes; Latham, 1790
Kingdom: Animalia

Phylum: Chordata
Clade: Columbimorphae

‘Commonly called blue-rock pigeon. Color js slaty grey with glistening metallic green,
purple, and Magenta sheen o neck-and upper breast. Two dark bars on wings and a
hand across the end of the tall, No sexual dimorphism, semi-domesticated. Commensal

of man.

L e generally herbivares but they will eat insects, snails and
worms wheft they need to. Urban pigeons will happily munch on breaderumbs,
Somcorn, biscuits, chips, fice, pasta, fish and pet food - pretty much anything that
humans Zave behind.

REPRODUCTION : Figeons are monogamous, Elght to 12 days aft

P @r mating, the
females lay 1 or 2 eggs which hatch after 18 days. The male provides nesting material
and guards the female and the nest. The young are fed pigeon milk, 2 liquid-solid
substance secreted in the crop of the adult (both male and female) that is regurgitated.
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PARROT (PSITTACULA KRAMER)

Scientific name: Psittaciformes

Order: Psittaciformes; Wagler, 1830

Phylum: Chordata

Kingdom: Animalia

Clade: Psittacopasserae

Lifespan: Cockatoos: 40 — 60 years, Kakapa: 40— 80 years, Hyacinth macaw: 50 years

Commonly called rose-ringed parakest. Body slender with pointed tail. Feather grass
green in color. Male has a black and red callar which is absent in the females. Bill red
curyed adepted for nutcracking. Builds nests in hollow trae-trinks, crevices and holes
of buildings. Found often in large flocks. It is a popular cage bird and can be taught to
talk.




onsERVATIONS ON LocaL BiRDs [N

BIET : The best foods for your pet parrot to eat are fresh vegetables, fruit and pellets
oF seeds, Iri the wild, parrot's dist can vary cansiderably and they like to eat fruit and
fruit ceeds, nuts, flowers, and corm where they can find it Your domesticated parrot i5 N0

diffarent, with her dist needing to be varied,

rrots breed sexually and lay ggs to reproduce, This happens 1-
r copulation; eggs are formed and fertilized inside the female
a nest. 75% of parrols are sexually monomorphic or have no

ences belween the sexes

REPRODUCTION : P8
3 times per year. Afte
befora being laid In th
outward pi"|'_-.-‘5'rca1 differ

Lifespan: 3 years (I the wild)
Conservation <eatus: Least Concern (Population decreasing)

Scientific nAME: passer domesticus

Small bird With upper surface earthy-brown, streaked with black, under parts whitish,
Male has 8 black area an the throat and breast. Feeds an seeds and grains, Unfailing
Cummﬂnﬁl of man. Nest is a collection of straw and rubbish stuffed nto a hole in tha
wall. Useful to agriculture as it destroys several insects’ pests,

oieT : Their diet will now cdmprise of cooked rice, boiled egg, sprouts, chapattis,
crushed nuts and seeds, whole-wheat dough, sattu or roasted chickpea flour

10
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dough and rolled oats The chicks must not be hand-fed with raw grains like millst
(jowar, bajra), rice. soaked pulses and other bird seed mixes,

REPRODUCTION : The female lays two to five eggs at_:laliy intervals and f::ften starts
to incubate part way through egg-laying, Eﬂ_th SENEs |ncul::<_11e: and the chicks hatch
2ftor 11-14 days. The parents share nesting duties equally. _Ehlcks are hrooded for 6-8
days, but ¢an cantrol their own body temperature anly when 10 or 11 days old,

owL (BUSO BuBo)

Order: Strigiformes; Wagler, 1830

Class: Aves )
Phylum: Chordata
Hiﬂgdﬂmt Aﬂimal 1a
Clade: Telluraves

Commonly called great - hormed owl. Large, heavy and tobust Birds. Color is dark
brown; streaked and mottled with tawny buff and black, Head is large and bears two
conspicuous black ear-tuffs or horns Eyes large and round, forwardly directed. Legs fully
feathered, Mainly noctural but frequently seen during day time, They feed on rodents

11
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and harrful insects pests and so is helpful to agriculturalists and hence has no to be
protected.

DIET : Small, radent-like mammals, such as voles and mice, are the primary pray for
many owl species. Al owl's diet may also include frags, lizards, snakes, fish, mice,
rabhits, birds, squirels, and other ctestures. Occasionally. Great Homed Owls might

even find skunks (251 enough to gat.

owls hatch their eggs at different times, spaced out by two days.
; 1 egg a day at most but awls start to incubate their egas
immadiately unlike ducks and geese which wait unti all eggs are laid before incubating.
In general, owls 13y between 1 and 13 eggs, depending on the species, although for
most species itis 2-5 egys I_ncubgltmn begins with the first egg being laid. During
incubation, the eggs are rarely left alone, /

REPRODUﬂﬂDN. !
all birds can only |3



OBSERVATIONS ON LOCAL BIRDS [

CONCLUSION:

|CAL VALUE AS IMPORTANT ELEMENTS OF NATURAL

VIDE INSECT AND RODENT CONTROL, PLANT
ED DISPERSAL WHICH RESULT IN TANGIBELE BENEFITS TO

BIRDS HAVE ECOLOG
systemMs. BIRDS PRO
POLLINATION, AND SE

PEOFLE»
THEY KEEF THE CLIMATE STABLE, OXYGENATE AIR AND
LL.UTAHTE INTO NMUTRIENTS. BIRDS PLAY AN

TRANSFORM PO
| & 1N THE EFFECTIVE FUNCTIONING OF THESE
DS ARE HIGH UP IN THE FOOD CHAIN, THEY ARE

ALSO GOO ICATORS OF THE GENERAL STATE OF OUR

BIODIVERSITY:
AIHlHG A HEALTI'“' ECOLOGICAL BALANCE ON THIS

INT
FOR MA PLANTS AND MARINE SPECIES ARE AS

j ANIMALS:
EART:TAHT AS HUMANS. EACH ORGANISM ON THIS EARTH HAS A
IMPO CE iN FOOD CHAIN THAT HELPS CONTRIBUTE TO THE

F
gz;iii_mm | ITS OWN SPECIAL WAY. BUT, SADLY TODAY, MANY OF
E GETTING
HE ANIMALS AND BIRDS AR ENDANGERED
v
W W'
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