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To whom it may concern

Subject: Completion of ENVS Project by CEMA, CMEYV and ASPV
students of Semester II in 2022

The undersigned hereby certifies that the students mentioned in the table given below
successfully completed their AECC 2 - ENVS projects for the University of Calcutta
B.A/B.Sc. Semester-II Examination, 2022, These students are mentioned in the modified
template of Metric 1.3.2 as ENVS-CEMA_CMEV_ASPV (for DVV compliance) with pdf
link of their projects stated alongside.

SLNO. | REGISTRATION NO. | COLLEGE ROLL NAME SUBJECT
1]013-1211-0187-21 | 21/BSCH/0170 | ADRIJA SAHA CEMA
2| 013-1211-0199-21 | 21/BSCH/0183 ADRIKA KOLEY CEMA
3| 013-1211-0202-21 | 21/BSCH/0186 HASINA PARVEEN CEMA
4 | 013-1211-0220-21 21/BAV/0030 SREYA BHOWMICK CMEV
5 013-1211-0221-21 21/BAV/0033 ADRIKARNEE KHANRA CMEV
6 | 013-1211-0222-21 21/BAV/0036 AARSHI GHOSH CMEV
7 | 013-1211-0223-21 | 21/BAV/0062 INDRANI HALDER CMEV
8 | 013-1211-0224-21 | 21/BAV/0082 ARPITA ADHIKARY CMEV
9 | 013-1211-0225-21 21/BAV/0086 RICHA SHARMA CMEV

10 | 013-1211-0226-21 | 21/BAV/0225 NIMISHA MERIN THOMAS CMEV
11 | 013-1211-0227-21 | 21/BAV/0255 MADHUPARNA CHATTERIEE | CMEV
12 | 013-1211-0228-21 21/BSCV/0214 SAMADRITA MAITY ASPV
13 | 013-1211-0229-21 21/BSCV/0213 AINDRILA DAS ASPV
14 | 013-1211-0232-21 | 21/BSCV/0034 AKSSHEE GUPTA ASPV
15 | 013-1212-0194-21 21/BSCH/0178 PROCHETA DAS CEMA
16 | 013-1215-0248-21 | 21/BSCV/0211 KRISPY MIRDHA ASPV
1 Principal
N\ :0khale Memorial Girls' College
1/1 Harish Mabherjoe Road, eﬁﬁfém 700 020
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VR Oud Ut 0850 R8s trang, gypcq f1ig el ain sowls indo A8

groteud, (Re gnif g,

IR Comes snfit for Ralilat and Eiving
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Effocts o man

| NAUSEA: Dizzinegs and noansaa - Polfudants, prueh oo
carlion monoxide, com intrrfare with the delivery of
/ axygum tlrougliost the Body, whicd may cosge falige.

Aeadacios, diztinegs, masgoa, confesion and

digorierd ation wies hdiated af Righ éavads.
CORGHING:- Brealfing polfsded alr can casse a dry
of tichey congh. TAis can occid cven bn olferwiss
hoalthy poopbe, who Raven't proviously Goen
diagnosai with any sorf of fiey condition
HEADACHE:- Ade polilsdion can triggoer Readackes:
Chiemieal expossrs axd specific emvirommentad ircitanis
are wald Guown Readacfe triggers.

EFFECTS ON eceotogy

GHIOROSTS:- Bldorogis ig a conditios In witich Caaveg produce ingufficient cAdoroplyfd, Ag
elforophydd is responsitle for thie grean collow of Ceavas, cAlorotic fooves ara pals, yollow, o
yedlow-wiille. Tle affected past flag Sittda or no alilily to muuddactee carloliyiraleg throsgd
photogyrtbesis and may die Suiplise dioxdde erders plants aforg wHE notmal alr componantg
moving into e Cravas and rencting with colgs inslde e aaf witleR wétimatody €eads to
ehorosis. Orone injury alsa deady fo (e game. NEEROSIT: Nocrosig I8 form of cell injiy
wileh ragsstls In (e proematies dualll of cedds in Sving tissia By antolysls. Necrosls Is cassod Gy
faztors exdornad fo file e2li or ligges, giech ag Infoction, Loxing, or lrasma wilichi ragndf In (Ra
sanregndoted digection of ca8 components. Tn genorad 302 potsdion regudis In aligcission of
odder feaves and Hp wocrosig in flower and sepads. GREAN HOUSE SEFECTS:- Alr poliudion
fm#mmm#'w”mm di onlds, common part of the exhasst from cong
mm%mmMﬂManmmm tAe sem, i tlle ooeth
almosplere Groenhosge gages ars mal il part of arth atmosphare, fead I Lhie Last 150 yoceg of
so fllo Mhmwﬂ" fas increngad. Tho increase comas from cow oxfioeet and

_ﬂ"""“ﬂmf‘ﬂmmﬂmdwﬂ-

— T AR af patTTE
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ATR QUALTTY ASSESSMENT IN KOLKATA

According to the Censtis of Tndia (2011, Kolbala fad 4.5 mit@lon population, with th
wrlion agglomeration. wihic compriges (A eity and its greburlig, Aome to approximately
14.1 mi¢lion peopée, wilich malies i tile third most dongaly populated metropofilan aroa
It tho comniry The firgt cosnt Ig for Koélala City (5.5 mitlion), wiledl ig eemder the Kolgata
Muncipat Corporation (M), whiie ths geeond comunt (191 widdion) ig for the Kolfata
Metropolitan Authority (KMA, which comprigen LAs city (KM and Itg sulieabs. The city
of Kod{ala fias Been dubibed ag one of the mont samplarsed and poliuted cifiog in tha
wordd. A study in comparison of air guality duta among [our metropolitan aroas in
India indicates a figher poddution favad in Kolfjala in comparigon to Musdiai and
Chemmes, and Ig close Lo Deliii fas algo Bean tesmed ag ths dusly city Air pollufion in
Koliata lecomus acuds dectleg winder, wihen poldution ranges Righor than at olRer tlwmog.
O ths otfer fand, the worgl-poliuted traffic intorsactions dowls tha city's average
podludants diaing Ousy Rots. '
Approximately 47 of Kollata'y population suffers jrom Eower regpleatory tract
symploms with (e Gungs of city ragidents fiolng approximately sevon times more burdensd
compared fo thale rercill eotderparty des fo alr pobéution OfRer alr potiution- related
dgafth probtems, lncluding Rasmatological abnormalitics, lmpaired Eiver fnction,
ganelic changos, and neswrolefiavioral proffems. am found to fa more prevalonl

thopa categories of worliers expoged Lo Righ fevels of vaflleslar emlsslon They lviclude
roadgide Rawlers. raffic poticomen, and taxi and nufo driverg.

i
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PREVENTIVE MEASURES AND CONTROL OF ATR
/ POLLUTION

To offectively lackie the proBlem of air pobilution. It is essentiol to provent or minimize the

l. formation ofpollutants of the gossce. In cage of mdustrial podéution. tiig can be aclloved
Gy anolysing the process dosign aumid golecting thoge melfodg thaf do nol contrilisds to
air pollution or Rave srninisrgtemy hanpact due to aie polfution

This toedunigue i5 Quown as gourEs corecetion metfiodg'. The application of tAese melfiodg
is difficutt, Rowsvit Soms of thege mpthods can O appdied witfow! Aaving o major impact
| on atonomy of opevation. Bolow dageribad are fow methods for control of pollution at
= gourcs. Raw salarial chonge Wiew row maieelal casgos air poliidion, purer grade of raw
meatorial may redece gandtation ofunitegiralife substancas.

| An axample in thig ragard ig tha seso oféow subphur dioget in place ofrogular dieged
which contalns a Blgher 8ulples contant toading to offlunds with a Kigh concontration of
sudphiss particulates. Anothor exampie wonld Ge sgage ofnalwral gas bn place of coal to
redecce the gemsration of particedatas (6ot srsponded and rogpiraife). Operadionad
change- By cansing all dust croating nctivitios that ars gumorated Ih a process to
offactively controlled and gsparated Gy affecting an operafionnd chango in the

mansfacturing indugiry. Molgtoning the dast tharoby Ginding tha dugl Is a time ofd
wethod to provest dugt from spreading.

AIR QUALITY MANAGEMENT CYCLE

Exrablish Detaribie
Haonls Erminslen

= Rectuctlony
r : - 3 -

Devalop o
e, Camtrel -

alels’
Evaliatige Il Sieategied /
Programs

10




The Giofogical freatment of ale podéution dopends on asrobic mitroorganigms- mosify

¢ Bactoria-thal foed on folk organie and Inotganic compounds in {Ae wasle gag.
Tha microfog convert the potletants into carbon dioxide, wales, and galls. Ths tachnodogy
primavily Aag Gecwn implomantod in Esdopo. Faclfitios tAera Rave Geon troading gag stroamg
compriging fydrocarfons (g wol € 08 gome ciifotinated organics) af concantrations Salow
1000 mg/m3 and at gas temporatueas of 10 o %J o, with fow dugt foads

1. Blo fidtar = Thig is thn glimplast and Gocst expansive Biological traatment mothod. Jtg
waln componand is a God of compost, tres Bark. paat, Asathisr. or soit, abotd 8w deep,
thraugh whick the contaminant gas is 6fown Ths matariald In tile Bio fiélor God providog
diverge endbors Of wderoorganisws that degrade the gagsecis poblidants passing lArosgh.

2. Blo serslibor = A dio gernblar coupleg traditionat aie potéution controd and wagtowate
troatmeent technobogles and congigls of two anifp: gerubier and a dodogicad treatment ;
Gaain Tho solulife waste gases and axygen aro continougly abgorbod into walar in tho
gevediber. Biologieal oxldation oceurg in o Dagin eandl, which offen is the activated séudgo
dasin af o wastewater trealment peant. Blo sersdiers aro used whars the Giologiead
doacadation products (guch ag the acidg produtod dering H2S and NH3 tomoval) would
firss Olo filer Ged.

Cyclone

Llgan
pas ol

Farbcla-mides
gn: sl

Sy G
ylicarnm igs
part-las 1o paiald
sl and they 10 i
basie of Lhet cyciond

PamicEs ertiectnd
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e
| o

The viarioug dovices used to cofévet polfutants are ;-

Gravitationad Setiling Shamber:-

mov aeticfap oxceeding 60 in gize from polfuted gag stroams, gravitationad
:::t;:u ‘mg are pud (o nga. Tiig dovica conalufs of Auge rectangulor :Inmf.l_jm The
gas straam polfuted with particsed afos is ﬂllﬂ“ to ender from one end. The Rovizontad
velocily of tAe gas etream i Qopt Sow (Legs {hian 0.3 my/g) in order (o give gufficient tiwgo

for the partictes o gellle by gravity.

Wt Qolfectorsl Serndlorg):-

T wiel coldectors or scrulifers, tha particulato cond aminands aro ramovod from the
odluted gas straom Oy incorporating tha parliculales Into Siguld droplets. €eactrogtatic
Precipilators:- The sbuctrogtatic precipilator works o the peinclpte of vbecliostatic
pracipitation . c. edactricolly charged posticnfalog progant in the pollutad gag are
saparated from the gas stroam sndar the inflsence of the aleetrical floed.

Targel flales
10 direct Al

e ‘- & e == 2w T Ul conchar
|' o - L - B -
Ly i e J '
] ::'?5:-" o _ Haavy parlicles
vy Wb S oy drop oul due (o
i r ’ ek T e reduced vlocily
L]
U@Hlm:m Lhsohaege
T 1 comio!
viblwsz
.
CHechara
{0 QIrocess
af wasle
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KotRata ig maling serions efforts to Improva air guabity. Somw of tAe cAalfenges (hod
facos on the road towards guccessind poticy-mading are Ruman migration. coad Giurning
indugtrieg, diggaé driven velicles, fegiséation farmonization and Aarmonization of
databases. standards. regearcheg and mat Rodofogivg.

The management ig dors on two Boveds, central (the Miniglty of Emvironment, tRe WBPCB,
the Minigtry of Transport and Highwaysg, ete) and Local (Dopariment of Smironment and

docal Godies and ad Rorities).

T racand yeors sbior of tegal lntervantiong Rave tadon place regarding veliede
somiggions, fuet quality, introduction of eleancr fenls and reducing 00d voliclas which fag
groatly influenced tho ovarall offorts to improve tle ale quality in Kolfata.

7 Rgea Wers vaHions awarsness campaigng ralised, among witleA wag tae one when the Wagt
potiution Controf Board (WBPEB) gave pidiicity to the Supremse Conrt's declgion
regarding the use of fraworlls ondy Getwoen & awe axd 10 p.w. tArough requust made fo

wolits phons natworl companiss (o gomd messagoes to thals wsarg with specljic toxt om
riging OWATORORS.

Ago, in 200% the WBPEB carvied out o farge nimber of ingpactions af fleework
mansfacturing facilities daving Octofee and Novembar (just Before the festivad geaton)
and seized Earge numbor of profifited ones. Ths Sime “PP"“"‘ dsaring tha aclisad fostival
soason. The WBPEB also extablished moniloring watwork for ambient qualily meagures of
air polésdants guell ag SPM, 307 (Chagraborly and Blatiacharya 20049

o, —.!2' i:nn:'l‘.li.lrli
m:ﬂ LT
Air Regulation
Through
SR - Regulation ..

Frmtsicyion

/
N ¥
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CONCIUSTON

s Air poléulion is a major envirornmontold Igshe. Tt can affect the Aeadlth and difa
/ gupport systoms s weldl. Since edear alr i§ an apgentiaé factor of Cife for
' regpiration, it ig necessary to provasl the gourees of alr pofliulion.

D to ait polfution dugt reactive pligwomEna 2ige acld rain, globald warming ele.

Uging appropelate conlrolling devices and processes, the poblidants In their can Ge
ad. There are five procagges for tha ramoval of particndate moatlers. Settling

FomOY
chamborg, Cycllone, @lcetrogtalle prozipilalors,

a Bag Rokses and fidters and Scenbbers. For gageous mallers, Abgorption, adgorplion

gl conligtion procagiag an gl
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INTRODUCTION

WHAT IS ECOSYSTEM?

e ——

systEma- compasite whole jis 2 i
anisms interact and exchange materi

iy

self sustajned and saif regulated

Ecosystem (G, Olks-househaly,  amaong themselves and with

segment of nature whera living oirg

_ L )

e Physical envirogmey ¢ S be small g large temPoRY 7 B
&mﬁfmq ‘HTesmm  Suatic, complete or incomplets. Many 2¢ol0d
a5 gl Eﬂ'ﬁmﬂm. 1 “-mﬂmslle af all 1(‘.‘!2] Ecﬂwifﬂm ﬂﬂ EHrlh .

WHO COINED T LT — P
T — - 5
. e — 1 the interaction
*ifed the term ecogystem’ In 193
mjéﬁrmam "Ih their enviropment. acology and wrote the 000K
Fund N biologist v worked on ecosyStem
Eugenius Wwarming .

He
Jant ecology:
and content gn “m[a':: the first to write g textbool on P




| TYPES OF ECOSYSTEM: —_—
= = = ——— develops under natural

L] 1. Natural and Artificial : Natural ecosystem 1 0€ ‘Thtd‘-: graﬁﬁlﬁﬂilr'ﬁke- S8,
conditions without any human support rE-‘—"'"mmgui:;; which has been
Artificial or man-made or anthropogenic ecosystem garden, village,
Created and I b‘E{ng maintained W furman DEJHQE, E'g‘;C g, pcosystem Is the

% L jum el
I mw’mmh""raFlﬂmdamsﬁpacecraft ,aquant

e —

la _ _
| argest anthropegenic ecosystem, or land.They are of
* Terrestrial ang pquatic :Terrestrial ecosyse™ utmrun:ﬁc pcosystems occur
tee ey IHI}ES' Oase ji bands Eﬂd !".H:‘_EJ""{;qnds ]EEES,EET‘EENEJEM
in watar hog| =il R o '
ES. The SISt ¥
salk Wi y are Uft'i“i’ﬂt".-'i'-'Eﬁ

:q:a{esmarles, marine),
F9€ and sp, 5852 ~

" netion < known as
INnumerap :'l:.*'ﬂ'le whole binsphere fu ocosystem |

venf Iﬂ# E'd
'“Eﬂae-:ﬁs‘.rﬁh-_-m Rl EEE!S?StemE.P- jorest | calle

yest 15 d
e, sea, osystem 5 ke valley anc @
macruﬂ._._mlmem AEI =.A large eco 1o 3 small 3 " e
PO S Callg o CmYStE restric cystem I5 U5

N a0eCP
2Cosysterm ,The term i "
LD
i ﬁkﬂ a "“JT}EE 2 - ..: r.. 1LF:IH-I1.

<TE!
DESERT ECOSY T
al)
2 {Natural, Taerrﬂst"i




5. Complete and Incomplete : An ecosystem which has all the n;rgﬁ:i:‘fi:ﬂm
known as complete ecosystem, e.g, forest. Ecosysiem which £
Or More components is known as incomplete ecosystem,e.g.,rain
( without consumers),

POND ECOSYSTEM
( Natural, Aquatic, Smail )

IMPORTANCE OF ECOSYSTEM:

B

e

Tt of eneray
Energy : Study of ecosystems provides infarmation about amoun
flowing into them | it's harvesting and availability at various jevels:

e of food chains

Food Chains and Food Webs : Each ecosystemn has @ numded ecosystemn and

and food webs. Their knowledge is helpful to restore a 429"
PIEVENt uriscientific exploitation of different ecosystems.

mut |nl'.E|"

) ion 8 -
Inter elationships Study of ecosystems gives information gen organisms

relationships amangst varigyus types of organisms as well 25
and their apigtic environment,

rotection : Each ecusystem whether natural or man-mad
from poliutants and pegts.




One of the terrestrial ecosystem is FOREST ECOSYSTEM which

Contain greater range of blodiversity -

=
e
e

WHAT IS FOREST ECOsYSTEM 2

e —
—

T community of flora and
to our mind is tress, An
known as a forest

_—

Afo 3 ;
rest ecosystem s 5 unique ecology, including @ V&Y hice

s 'eard “forest,” the primary thing that %

m‘j"ﬂﬂ‘:nmd'ﬂ']w% rees making various canopy layers 5 CD'T” |
= WS eC0system consists of various piant‘i; animais

it & natural habitat for them.

small ecosystame sy

fauna. When We hearg

Ufg-ﬂﬂlﬁ‘rn-sr I'I"Ialung

to the
o5 as compared
Stable and resistant to the detriment2! aarg

h as wetlands and grasslands:

acies which
of dlﬁﬂfﬂnt Egﬁupiaﬁ a place in
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COMPONENTS OF FOREST ECOSYSTEMS :

— —
e
=

on, are
The components of a forest ecosystem, responsible for mast of ecosystem function,
as follows:

1. Productivity

The basic cg is the continuous
€ Basic condition ystain tself is 1€ "
Supply of solar en for any ecosystem to operate and 3

cosystemm.
B3y, Plants are too the producers in 2 forest €

) secondary.

Eﬂwnr:;r:r;g 21 of productivity in a forest ecosystem: pnﬂfgf biomass production
per urit areg oY 'eTers o the amount of solar 2ne19Y thesis.

OVEr some tima by the plants through .

primary
A further classificar: e (GPP and Net
ca . ctivity or the

Productivity (NPp I:a(ui: Is Matle into Gross Primary medgapmrg of solar Eﬂ;ﬁﬁ'g‘fm Bk
Complete prog Of an ecosystam s the rate O CFc . pover blom

UCtlon
15ed by plants o mﬂiﬂfg ass, And NPP is the amoY

of
& course
i rice. In th of debris into

OSerS transform the comPle* =0 de.

The debriz g, o

! th . ian an
h ﬁ‘agml‘:‘"ﬂams of the animals, plus h ummcaﬂﬂ
01, leaching, catabolism:




2, E"E"'ﬂ flows

re solar energy ,50 they are called

'S ENergy is then passed an to the animals through the plants they eat,
af different traphic levels are

are called e
eamﬂm primary consumers'. Drganisrns
er for food or energy refationship a7 thus form & food chain.

Energy flows in a g
, asi .
producers’. Th Ndle direction. Firstly, plants captu

these animals
connected to

always upright because energy flows from one trophic level to the next
N this process, some energy |5 always ost as heat 3 each step.

En‘?r‘-fi ¥ low of forest ccosyst® .

3,
“““*;‘::f " Cycling
) ng -
Vanous cq, fars o ) nerits rough the
tant
and %ﬂlmg;l% nfth:l.;iﬂs::bﬁ and mﬂvemtf:; E:F:;E;if Nutﬁﬂnt wd'ngf gaseous
' . There are
For Gm
WhEI!’EEs f E“ﬂE h F 4 mr
Emmﬂ“tagfewna;a;hﬁm’ atrﬂlfﬁpfsg:rrﬁf:dguﬁt is the reservair.
e, phosphor
xil N
- 1 = 19
L P ﬁ%
- /
" I
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TYP
TYPES OF FOREST ECOSYSTEM

+ Tem
perate Forest Ecosystem

@ Tro :
| pical Rainforest Ecosystem
< Borea
I or Tai
Taiga Forest Ecosystem

T
emperate Forest Ecosyste™
mon of the world's forests,

alot fram summer to

The Te
-Mpa
fate forest ecasys he most &0
. gcasystem is the '
mate alters @
. t o

TEmPEfELE =
Tfr' TeMperate :;.FE in areas where the
D; E:;Tlluut and Euqreﬁs are virtually alweys consister :
keep s forest tr; rareen, Both are howeVe! ered "WoodY plants”.
their leayg, &s shed their leaves In the W pyargreens aré rees that
. ﬁw pine trees:
AU 30 Temperate forest-
Tew of . dcallled deciduous trees- Oaks glms, @ .
. EEIﬁﬂUDUS tfees that can g L ate forests.
i Which stay green all Y&2' longd. 3
whey 81€ Christmas

SPruce rgen —2 Amenc2
CE L rl
2es gre everd I
i aeTl Nﬂ '!I

Te
Notthe Mperate in ea° '
Imrts*-:il:tErn ng-fﬂmsl:s are 1’ﬂl-!"'l“:j In ¢ seee jrope & i
f sia, and central 27 e bobcats,
uth rrc grm?
En! r I5 hlp u"
—anada squi !
: § are the species of

s
r Thp
narch by




TROPICAL RAINFOREST ECOSYSTEM

pcosystems on Earth. These
smals-and plaNts. Rainforests
packed with tall trees that

Tropi s3o
aLEtai rainforests are one of the most vital forest
i deng ecologies are homes to countiess species of an

only have high biodivarsity of plants, but are also fully

fr—— o R

TIH-IH:.FE'H.EET LAYERs i—-_J i .

Al
. . ) : \ler pEaI'HS on the
o gn;,wpﬂ from the sun above. This @10 5;:: ::mﬂ surface, they
are fille Mg, by cynlight ™ = " gr the
shrub 1d w% hsﬂi“ﬂ”“g niat i whe;-ree considered el understﬁ"l'!; af rain —
= WE_“ of a  H hts. These plants ar o fact that they get @
averaga of g f Inforests get its name for 1

&S annall
3 dreaﬁl‘—‘d and famous

L] S -
‘% e ot
f Tronical Rai rests i
ey |~ Lopical Raiple=" Jreone
o 7 rﬁﬂWE'E putterfiies fill the

" the je. 18
o world lives in the Jur5 Ccross crynning _
forast Creatures you will evar €O : 'qc,me of the most stunning in
e, MEEEIWS‘ Toucans are rEEI'FW i B L




Only animals that soar through the r@in
" the Jungle. From the innocent frult 2

forests. Many species of winged
t to the axceptional flying
t. Anacondas,

mammals live

h Ame
sout forests are found in

ﬂTHam -~
bropical forest i " jungle is found in Brazil s of seh

“entral and Wegy n.i:fag "Neotropics". Further large
Ca

Tai tem
Boreal forest o ga Forest EcosYys s anl confrous ores

osy cid
that SUmound 3 |y SEm i the collective green stretch of deet reﬂﬂﬂﬂize'j asone of
the Eartiye e 27 OF the | here. TEhas D% spreads over
el ;ﬁ 012 foregt o the Northern HemisP™® * o uct gcosystem 5P i
e Of Canagy, E Systems for a long tim® jand based BCOSYS

Ametica, and mass and is the singlé g

¢ Shaw an 5,000 species of
JEEJEE‘““-Q—EL_' pored! has MOTe b hile larger
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In North America, boreal forest lands expands across majority of
northern Canada and into Alaska.

IMPOR —_—
.Fh___—T{'EE OF FOREST ECOSYSTEM : —
e world's figy e e —— l
SSts o | - || as for the overd
he Qld im itants as we
alth of the plan portance for all of their inha " diersiyof ife make

T gL
I Vita) that they The benefits of forasts to society and o t

be preg ; ative impacts
of civi Protecied from deforestation and other potential g
=T F':I . . T cIImEI:E,
=23 Hrp . : ﬁmm_taiﬂ 3
Y the gloh) Imipa Major contributors to the Earth’s 201 " against
clmate change o their photosynthesis, They are @ natural AEF8 oxygen
This assists i Frmf"Erhw.:n.rlng the aresrhouse g'35 carbon dioxide and genfr?:ignﬂ
Ehijim Hon neg ngﬁﬁu;:,aa:ﬂ osphere and contiolling WEing
' ersity, = enefits. sthe
=C0SYstems '3‘: F “ontain a greater rangde of piodiversity thaﬂj: :;&W
examined ang g, Only a fracy ecies found 10 bewi n be home for
thousands e dieg, A sing| OR OF the:Sp e Amazon rainforest €@ e
. B Massj in the ica rests
COMPTISes partic o Wide ._,;?me :r;:s and plants found I H:srra"'t on its
oW terims jp y,. INtehgiye madei:r G;w o i biod ty r:jS ber::" ¢ specles fave
ersity. epe
i

evolved gy We
2 mili: Ma
Milligne Y not Currently understan®

of
Years to Interact and foursh:




from forest
| Commercial Importances Humankind derives many benefits

ed in plants
ecosystems. Many medicines and phamaceuticals have heen msfﬂijled fr:m ol
native to forests. Local communities survive on plants and animas

er-and bamboo all
forests. Products that modern society depends o7 such 2 s wooe) PoF

5 splces, gums
anginate from forest ecosystems, Many other desirable products such as sp

and dyes are alsg found in forests around the globe.

=

—

THRER

STECOSYSTEMS: —

DEfoD r:t:muun = adiversity. While it would
tion can ] e been

take lﬂnn Years FHTSU]'E IN seripus negative irl"ll-'-'l';“j:5 for QdNEI‘S”.T ﬂﬂ;m: ::::“31
Y damag pical forests to tne destruct®

i r
" 95 Species hecome extinct aft

Naturaj

I:aluml disty, han,:: AN distyryarces o increase Forest
a:*ug:\dt:;:n c“’“ﬁte iy mtE’a‘i*hg with climate chang® in@“
but rising ;: Nettiye EMQE i Enabling invasive pmnt ve rited
P nmzntn now, wmm:; ot

ase thejr negat

11




_ of trees have found ways
Fire Is  natural part of forest ecosystems and severd wtgfnimmms favﬂuﬁ”ﬂ'mﬂf
10 protect their seeds from it. However, with increasing ides fire, flooding azaﬁnn
e=nse Wildfires, many forects will not be able to reC0YE" onsible for forest dearatzion
hutricane-forca winds have intensified and have been resp

Construction of Multipurpose buildings:

ing multipurpose P rojects
Forests are bej

cti e s
_ 19 Cleared by yg Governments for g ditional fpienje for
and their AS50Ca, canal - + these pmJ'EEE e mngtrur.‘ted
. 5,
MaNspartation facijyee which in turn leads to fradme"




CONCLUSION

n conclusion, forest ecosystems are vital fo :
the millions organisms collaboratively living i E?;rfri]n.eatlh of our planet and the health of

A slight tip in the balance (like defarestation or clim
ate change) can offset detri
etrimental

effects that fmpact these ecosystems devastatingly. This is why care for our forests
rests and

trees 15 crucial.

possible with more than adequate forest
st management by ecol
ologists and

itis Dﬂ[‘lf

-:unsewatiﬂrti

Consarvarion af forpotdi~

=== II ;

deforestation. nd upkeep of existing fo
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STUDY OF COMMON PLANTS AND BASIC PRINCIPLES OF IDENTIFICATION

Plants are predominantly photosynthetic eukaryotes of the kingdom 'Plantge’. Historically, the
piant kingdom encompassed all living things that were not animals, and included algae and
fungi; however, all current definitions of Plantae exclude the fungi and some algae, as well as
the prokaryotes (the archaga and bacteria). By ane definition, plants form the clade
Viridiplantae {Latin name for "green plants") which is sister of the Glaucophyta, and cunsht? o
the green algae. The latter includes the Emby yophyta (land plants) which include the flowering

plants, conifers and other gYMnosperms, farns and their allies, hornworts, IVErwarts, and
Mmosses.

Miost plants are multiceliular or
from =unlight via photosynthesis by

with E'y':ﬂrtnharteﬁn_ Their chioroplasts cantain chlarophylls a and b,which B
green color. SOme plants are paraskic or mycotrophic.and have lost the abil
0 Photasynthesize, but still have flowers,

Plants are characterized by sexya .
Teproduct; . arations, &
asexual reproduction is also Lomman nand siternation g

pir energy

nisms, in most of th
ganisms. Green plants abta dosymbiosis

Primary chloroplasts that are derived fromen ;

ty to produce
fruits, and seeds-

ithough

There are about 320,000 Spec
thousand, produce seeds, Grean plants
maolecular oxygen, and are tha basis of
fruit, and vegetables also form basic

me 260-290
es of plants, of which the great majority: ! 1d's
Provide a substantial proportion ofehe v

uce grain,
Most of Earth's ecosystems. Plants o P;H:Imlllan nia.
Uman foods and have been durnfﬂi‘:amq ’ '

an, in great variety, they haye been g > - : ugs- ThE
» x t.hE 5 - E‘HVE dr
scientific study of plants jx known as hnlaq:.ru r:IEJ i m:d:!t:: E: g
+ @ hranch of biology.

S




C) Irees-Trees are big and tall plants, They have very thick, woody and hard stems that are
leaves, flowers and fruits all by itself. The lifespan of the trees are very large i.e-, for
several years. For example- Banyan Tree.

In addition to these thres maln Ca : *
o , tegaries, thers 3 5 of plants Wi
: e re two more types of i
SUPPOTT 10 grow. They are specifically talled creepers and climbers.

1) CreEppine:
} Crecpecs: Creepers are plants with yegy the ground, 30U

another plant, or up a wall by means o A stem that grow alang have very fragie
stems that can nei

neither stand arect nor suppart all of mple- WE;mEhm
P{Ent ot It5 WEthL F‘D‘r exd




Some individual examples of different types of plants.”

1. Herb: Bacepa monnieri

Itisa PEI’EﬂHiEIL CrEEpinE hErb naﬁue to lhE WE{IH”E’S Dfsnuthern B EHE[E‘rn India,
Australia, Europe, Africa, Asia ang North & South America. It is known by the

commen nemes ivatentyiop, brahmi, thyme-leaved gratiola, her of grace and
Indian perinywort, Bocopa sp. is yseq in ayurveda

Family: Plantaginaceae
Order: Lamiales

Characteristics:-

inch long.

" Leaves are oblanceolate, arrangqq oppositely on the stem and hveined:
e Flowers are small and whi
white With 5 -
-b petals,

Importance:-
® It promotes liver heajth,
= Contains powerful antioxidants

» May reduce il'lﬂEl'I"Ima‘tlgn




2. Shrub: Adhatoda vasico

. . ine. It has
Adhatodovasicais a well-known plant in Ayurvedic and Unani medic!

ularly for the
been used for the treatment of various diseases and disorders; partic
respiratory ailments,

Family: Acanthacege
Order: Lamiales
Genus: lusticia

Characteristics:-

* They have a small similar 1o Strong tea

Importance:-

* |t helps to cure brnn-:hlﬂs, tub

nchinle
€rculosis and other lung 814 P
disorders.

"t as been used t0 speed delivery ying bisthehild

* The leaves can be used gypr Wounds and inflammatory swellings:




3, Tree: Melio azedarach

Mel

ia, head
_ide of India,
faazedarach is commenly known as the chinaberry tree; prid

; darisa
. . hite €€

tree, Cape lilac, syringa berrytree, persian lilac, Indian lilac or W

species of deciduous tree in the

: ive to
mahony family, Meliaceae, that 15 native
Indomalaya and Australia.
Family: Meliaceae
Order: Sapindales
Genus: Melia

Characteristics:-

* Itisasmall or medium sizeq tree in the mahogany familV:
* Braches are stout with buff coloureq lantiols.

1 yberulant 19
* Leaves are twice or thrice times compound, alternate of P
glabrous,

Importance:-
+ |t Is antioxidative analgesic.
#Itis ant]-inilammathu.

e It has antihypertensive Propertias




Climber: Paederia foetida

_— arjations of
Paederiafoetida is a species of plant, with common names that are '
skunkvine, stinkvine or Chinese fayer vine, It
Asia; and has become naturalized
Hawaiian Islands, alsg found in

temperate and tropical
e

iaand
in the Mascarenes, Melanesia, Pﬂ::’;ii the
orth America. Paederia sp. 15 knﬂu;ned or bruised.
ed when it's leaves or stems ar€ 'ZT":' within the
ble for the smell, and found primarity

isulphide:
contain sulphur compoungs including large dimethyled
Family: Rusiaceae

is native to

This is because the 0il respong;
leaves,

Order: Gentianales
Genus: Paederia

Characteristics:-

covered with hair.
® Itls 7m long and has Young parta ara without hair ta denselY
* The leaves sme|| Unpleasant When eryshed.

or lance
Eaves have blades that are usually ees

shapedshaped with 3 Pointed tip,

Importance:-
* Used to treat aches, jaundice.

* Used in the treatment of i“ﬂammatinn i

les and diarrhed:
e Used to treat dysentery,




Conclusion:

Plants are very important because they are the backbone of all life on Earth Hrfd
an essential resource for human beings. They provide food, 2ir, habitat, medicine
and help to distribute and purify water.

Each plant is characterized by one of the three life histories: haploid (1n),
diploid (2n), or the most common haploid-dipioid. Within gach of these three
types, there are also variations, Of the plants w'tl'; haploid life cycles, most algae
lack a dikaryotic phase, while most fungi hay Idik putic ohase. There are also
ut.hEr algae and fungi that are characterized : a i Iﬂ'_'; fife cycles. Lastly, plants
With a haploid-diploid life history undergo e mti o of generations: either
similar or dissimilar. In all of these |ife B | an alternatio  duction may OCCUT, but
itis sexual reproduction that js respun:r;::;:s?n{:] ;Zl:wrsml pue to variations
::f::f:ipamtew and at different rates, the evElutian of land plants did not

. near sequence. Before fang plants, alga with mostly naploid lifé cycles

existed, but land plants later originated from a k | iplﬂiﬂ ancestor
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STUDY OF BENEFICIAL INSECTS ANDTHEIR
DY OF BENEFICIAL INSECTS AND THEI
CONTRIBUTION IN NATURE

Introduction

g Organisms on tarth.

I:"-El:i:tg- ft
e ue :
Sucress n:nimhem::: sfr:nnmdemd the mos suceessful group of fivi
e ribute ity bia
change body foem duris :j = Fm:hll"‘h high reproduction rtes. short fifi cyeles, the ahility io
1 their lifie (metamaorphosis), and (heir adaptive nature. We can find

lots of inye
e C18 who contribute e
BENEFICIAL INSECTS ule themselves in Nature. These special jnsects are called

Benin ————
m - .:;.fl,_—i— Beneficial Insccts (sometimes called Beneficial Bugy) are the
{ . - :h number of species of insects that perform vialues services like
I == pollinating plants, producing useful substances controlling
and serving a8 food for

- ;
PES insects, acting as SCHVENECET _
seem like d quisanice to us, they

s
<0
P e TR e
ﬂ‘i Other animals, These insects ’ .
=5 Play & vital role in halancing the .;qu[Iibflll"? of the eco-
ﬁﬁ - cptive and only

% {@. Yslem, The concept of hengficial 15 subJ ¥
ATlspee 1'n th‘. nf.dﬂ..‘u'il"ﬂ'l'.l I]Utl:ﬂmﬂ!" rmm hl.l-lﬂﬂ-n F*-WFEE{I’H:.
selected Crops,

= 5 S R )
- M agriculture, where the goal is to 1t s
osg AT classified as

LN i_'r :

& ] : 5 1. ‘

d 'é iy ﬁ nseets that hinder the pm.du:[nm proe e ;
é'\.*; Pests, while insects that assisl wluetian i coinsidens

beneficial In horticulture and LTF“I"“ME* benficial insects
are ofien considered those thit soniribute ¢ pest control and

nalj :
lve habiat integration.

Int this proj
et we will e i .
"W ean some i (hemselves 10 nplure.

specific jnsects contribv

Tix i
PNAIONs are oiven el
Wt

Page | 5




I. Helpful Honey Bees

s pee clad. They e
A haniey bee s a eusociul flying insect within the genus Apis of the
essential in everybody's life.

Honeybees are impartant becaiise they are
responsible for & ercat deal of pollination.
That pollination js what allows our fond crops
10 propagate. This nat only allows us 1o
Sumtinue 1o eat fruit and vegetables, but it also
:;:;wdﬁ the feed necessary for (he animals

We consume as well. Afier g1, one-third
of the food we eat dependds upon pollination,
including
almaonds,
les, T ﬂlm
berries, cocumbers 310 ination helped
ol linati
of how bee P tbhui from
= AR tlz“.“:lgl;nductiv“? ’ﬁ'-fﬁ yield by
i vield @ . d hi &
increase Yieh , who IRETE o additional ncome
Valsad. Gujard L cariing M0 "
up Lo BO pereen '
of R 7,700 in just one Y& ich is
. FONEY which 15

Besides this 10Y T beauty
qed s fnod, medicine d
ns | 4
:mducl:s aroynd the e

* The |'F|1_l,,lin et
B Mﬂl-'l“ﬁ 15 lJn,qn referred o 45 an ciTicien!
Exlerminataoy

A Youn praying ma plis
b mﬂ'hutliec% urmillrﬁ-‘i such a3
'flj'h?'i'i, MOsguitoes and
“Rlerpillaps

Tes:
~ When maiure, jt'can cit st
AN Jomt abo any parden pesh

o ¥, . -
I'he Praying mantis even fee




[r

3.Lovely Little Ladybugs

Belonging to the Coccinellidde family.
Ludybirds are pﬂlka-duuﬂd little
beauties that gre either round oF oval in
= ﬁ.*“?ﬂ-mu of 1 to 10mm. They are
also known as ladybirds of lndy
beetles.

o Anhids are small sp-ucking sects that are
dciﬁi_luli'?;tpmsm, Ladybugs can copsume up ta 5l:_l ;n ﬁﬂ
4phids per day a ladybug can eat up 1o 5,000 aphids in1ts
lifetime, o

*  Inaddition to this. ladybues Mw@ﬁ thrips, and
lied, plant-cating inaects =S
Wh““ﬂits;

Encgl %
aging lyd , g
Ybugxin SOmeone’s garden can mean Jess USE of insecticides:

4" .
Daring Dragonfljeg

A dragonf
Y 153 flying |
mﬂiﬂam iﬂr ' j‘Itlg insey
- L] rlurdﬂf Fntin Ltl“:l.'h -
appreciate thej, hm,;; 150ptery. m:ﬁ*:%"lﬁ ﬂli;' arderﬂ_"
. sect haters sUF

* The
Y are alyn
Pesky flyin, ' CH8Y g |
ving insects - ¢ Because
PRES including mﬁsqmufampwﬁig
L3
moths, whitellies
and fruip fies,

. vl 30 mosguitoes ma
_* asingle dragontly can &4

single day.
crealures,

. ) nﬂrl
s T also cal the I“:;: calse damage 1o nature.

stopping them before MY \/

Page | 7
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5. Beautifully Butterflies

I{hﬂﬂﬂlﬂﬂﬂ"ﬂ trom the order L-":Fillﬂpll,rl'i]_, which also

Butterflies are inseets in the macrolepidopteran clade
l includes moths,

\ *  They pollinaie plants in garden, Buterlies are great for
& garden as they are atirpeted to bright Nowers and need

‘ r ; ¥ L] - 5
IJ ;Iﬁ:‘:‘&nmm,whm they do this their bodies collect

: Carry it to other plants, ‘This helps fruits:

vegetables and Nowers o produce new seeds, The
: majority of plants need

pollinators like bees and
butterflies 1o reproduce: o heallhy
- They are an indicator ! imals and
are all really good for ﬂ"ﬂiﬂﬂuﬂﬂl}" of plants: animi
Moreasony biodiversity =1 " ims.
mlﬂm-ﬂrgtmiams and their 0 jeaster SiF David
' Natyralist and "mf'wn'ml: i AALUIE © d for our
P]“E]'ihnmugh SHVS E'FH:ﬂljlﬂg n gﬂl’dm - I% go
W-Elll:hing butterilies i by
Mental health,

6. Gregy Ground Beetles

order . -ml.'d‘»'-r

ol Coleoptera, in the sUP

n unmh _l Creitures are typically foun und
Tis,

By e known to consume 13
Welght in food eqel day.

gan reduce

o g‘_m:d!‘i ihat
- 111“'; hEE"Lm s c““m"ﬂﬂ ﬁlﬂﬂ'

W] Population iy somie cases: ol gmund beetlis

crﬂﬂ Ll

* In addition ok 7 { pests und compostiog.
ing inse¢ ral R PR

4 their farvae :I:E I:flp facilitate N dead animals and fallen

Beatles are ftlso veavenpers, feedine on® ko the soil.

caves, therehy mycmz {he nuimien=

Page | 8 J




FEW MORE BENEFICIAL INSECTS:

 BRACONID WASP
* Prey: Aphids, Caterpillars/l formwarms caf Yarrow, Lemaon

"#. L * Altracted By: Caommon yarrow Fern-1.

ul -‘-""II Balm, Parsaley

DAMSEL BUG it
' F - 3 - L

» Prey: Aphids; Cabbage Wortis: Catet F'?;'dm qp;mﬂiﬂl
T Alttacted By: Caruway, Fennel, Goldenre™ *

M ——
. 1|_1Nl” L Pl RATE BUG Thrips
rey: f"tphi;jg_ Spidﬂr aites, s m@;nmd-

™ r"!'LII'rEE[Ld
. 3 [y % :
Spearmin v: Alfalfa, Cartwil

y TACH I

. Pl H“H“] I-l_".' — E([lll-ﬁh HLL‘EE
-;\:1“" COypsy Moths, Japanese pecties, Y pill
ted By: Buckwheor, Carrol. Cilarind

DIER e 5
- w = i b Ilﬁub
“ril'l:lm] Hy - ‘:F(.ﬂd&ﬂrﬂd, Liﬂlk’"' Mﬂr‘ﬂlﬁi

Pags | 9
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Conservation :

10 cONEUMErs, L
Conserving benclicial insects is everyone's business. X ( s i ::; ’
state and federal land managers. Rindiversity and Emﬁ pllinator decline. Nﬂh:l‘ -
healthy environment and reducing beneficial insect 47 1':”3 will furthet e Tjg
predators are a long-lasting, nutural, non-toxic solution divided into W EIMF: pectar and
diversity of your green space. Natural predators cif t:E plants for pollen o

Predators and parnsitoids. Many are anracted 10 flowermg

contribute to pollination SCIVICTS,

) esources :
Beneficial Insect Cunseﬁatmn .

rischik, Entomology
L]

k
arster, Dr: VER
2017 Save the Bees Plant Flowers and Trees st ntomology

—— rjgchik FEnle
Alension Specialist, Univers; Minmesoh Verd Riscit
* 2020 Guide (o | o 1PM

- : fitegrited Posy Manaoemietit
wlension Specialisy, University of Minnesol an

 Laurie 5

(lmmlusiun .

Without MSeCts, o
our fruits, Nowers

o ol | Iﬂ\'idc‘ [nsects
« 1566 ;. dead
th endless array of foods. Many =" lants: fne!
6 {o
i - l]"‘“[-:}' hEIP
- ia oy
keep balance it we should take care of the Ben® “:E most ess

. : ﬂﬁl:':'IE ;
ur lives would be vastly different 1:: mﬁﬁh of the pro
» and Vegetableg We wﬂUid nol hav ._.n_qgulﬁr n
iy . # ‘L--
t inating SV, e [y OLOUS:
! ¢ ad he pollinating "1 that jnsedts ¥ amAIVoro
feed on a e Other useryl produc
in their
L ing P sunter 01
M <t a variety of foods includtf® By oy ence
. Drganic nﬂ}’th'mb Ao18- e
ENVIronmeny, g, Matter, and nearly MY ", 1 [pse ential 1iving
our envi
Creatures in gy, nat:::lrnﬂmW. They are one ©
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OBJECTIVES

i ta.
>to know about a few birds, insects, and plants present in Kolka

>to know their distributions and other important characteristics

>to know about the preventions

1o know about their basic principles of distinction,

e
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INTRODUCTION
* PLANTS

— d, and
. N . H rlmarjl'_l'l' on lEll"l i
The modem definition of plarts includes organisms that v 3]:
: . . . .
sometimes in water lexcluding algae that live mainly inwataf

by living
Plants play a vital role iy the maintenance of life on Earth, All X T;g :h:i::alyﬁfocﬁsﬁ
organsms depends on the complex process of photosy e 22, and sunlight)
used by green plants containing ehlorophyll, slong with water, e on this planet
hEﬁCE‘ ares E}ﬁﬁ kF‘IDWn E'EIEUtU'.!‘E.p}:ﬁ Plaﬁt5 are criti{:E!' o EThEr 1 ol s af
because they form the basis of all fosd webe, Plants, or the T::mm_f arganisms: Ay
plants, have fived on thig planet longer than most other graups©

milticallular eukaryotic life form [e tharactarzad Dy:

Phatosynthetic nutt
fram Water, minerals,
Pigment that absorbs
cells that conmin
show rigidness.

» the absanee of or

EE Prﬂ dL.rEEd

N in which chemical energy arophyll. 8

h
and carbon dioxide with the help ofen

energy framn the sun, fore to some extent
cellulose in their walls and are thers

r|less stationary

: ’ : mars o e A
9815 for lacometian, resulting in 3 arnal stifnuli.

tmes, we see vague maovemants due to &
NEVOUS systerns, and

3 alteration of haploid ang diploid generations,
over the orher being sig r-,,'ﬁtan',:_ tixanarmically.

e {JE cne
L doming

includling more
Any of the warrm-bl including

O0ced, baakeq vertebrat he class AR | rom sl other

iy " 25 of the s frofm .
th-‘:.‘l"l ?.aﬂ[:lt living Species. A COVETing of feathars distinguishes 2! EI::S wiodified inma
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* INSECTS

lum
rgest class of the phy
Insects (class Insecta or Hexapods), is any mem.beflﬂf; h|2,|?nf:cts have ﬁu?g.men;i .
Arthropoda, which is itself the largest of the anima lpe 1::;115]'- —— dustfngu.
bodies, jointed legs, and external skeletons (EE?S.!{E d into three major regions:

from other arthropods by their body, which is divide

ir of antennas
the head, which bears the mouthpasts, eyes, Rni:e:ﬂ pairs of legs (hence
the three-segmented thorax, which usually has Trﬁ of wings, and
"hexapod”) in adults and usually one or two p2

d
& Emr}la E.n

. ‘nestive, BXcr

The many-segmented abdormen contains the dige

reproductive ofrgans.

In numbers of species and
Insects are Perhaps the m
member of the class Inse
known species (about th

d wide distribution,

ility-an
individuals and in adaptatility || animals., ANy

of 2 14 million
ost eminently su:mﬁﬁfu;g?nl:‘ includes r!a: I':,rn o
253 d t
Ct3, the largest arthropod © imated 5 "
ree-rfuur‘ths of all animals) and an E‘Ii:ﬁ.:a.\tl{l'tn:ﬁl'li‘rt"-i'a‘i'5 Thers
any species underga complete ME

d

i '|.,.»ef‘ﬁEh an

= including & formasl.
Yaote (primitive, wingless forms, ‘”;n darily wingless

bristletails) ang Pterygote (more adyanced, winged, Or S
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OBSERVATION PART 1
PLANTS

* MARGOSA TREE
Scientific name: Azadirachta

indica.

Vemacular Name: Neem

Jsad 888
Souroe: The leaves, bark, Bowers, fruits, and seeds are
drug

Family: Melizcoss

Species: A, [nai- '
peci indica hroughout south
ress
.mﬁbuﬁnn: Is native to the Inddian subcantinent and dry'a
Asiz, bur grown a

pis ale
and oth
Alrachtin
-5 Compssition: The main active constituent is 3230
Nimbksin, salannin Nimbidin, ete.
Uses: iclal
sectic] |
ritic, and M550 skin
1. The leayas 3 Carminztiye. xpectorart, anThEW]ﬂtfﬂéJ ol gaupdsjmeﬁ
Pfoperties, Freg, 'eafice with galt Is given for int&ﬂt'F”r woils, S
dlseﬂl.ﬁ. AN Malaria) fever. The Ieéves are EF}F’”Ed *
swelling and Wolnds . Uuﬁdﬂﬂrm
2. The : the i used for livar complaints, ang to remove ;‘li‘ﬁ)"‘
3. Gum 58 stimulapy, demuleny toric, and used In d&
* ALOER VERA

Source: Thick fleshy

leaves (Piy|
drug

P. dried, juice) are used 35 2

Family: Liliacess

&
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Distribution: Is native to West Indies or Mediterranean region. It grows wild in hot
dry valleys of the Western Hirmalayas and the southem, Northern parts of Indfa. Itis
mainly distributed in every placa in rural areas some of the important places like
Wakl, Mahud, Chindegir, Rajouri, Sangola, Jawsla. and Gherardi. |t is & Keraphytic
plarnt

Chemical compaosition: Contain spproximately 98.5% water, while the mucilage or
gel canglsts of abiout $9.5% water [10], The remaining 0.5 = 1% solic material
consists of a range of compounds i ncluding water-soluble and fat-goluble vitamins,
miterals, enzymes, polysaccharides, phenslic compounds, and organic acids

Uses: Alpe is chiefly used as a purgative, abartifacient, amthelmintic, blood purifier,
cathartic cooling, digestive and diuretic, inflammation, and to cure painful parts of
rthe body. It is useful in the burn, cold cough, jaundice, worms, and piles, Alcs is
usad in the preparation of vegetables. pickles, cosmetics, and skin blemishas help
to grow new healthy tissue. [t ls used as 2 hair tonic as It stmulates the growth of
Fair.

« PERIWINKLE
Scientific Name: Catharanthus roseus
Vernacular Name: Sadaphuli, sadabahar

Source: The dried leaves and mots of this plant are used as a drug

Family: Apocynaceas

Distribution: s probably indigenous to Madagasear. It is cultivated
n Sauth Africa, West Indies, Srilanks, Indis, USA, Europs, and Australia as an
ornamertal plant. It is also cultivated for its medicinal properties. In Incla, Tt is grown
in Nilgir, Kanyakumarl, et Trie plantis observed in rural areas e Wanichinchale,
Medsingi, Walegaon, Kagilas, Sangsla, and Ardhalgaon.

Chemical composition: mainly carsists of glycosides anc alkalolds. The alkaloids arz
present In the entire plant but they are foung in more proportion in [eaves and
rocts. Some important slkaloids are vinblasting, and yincristing, other alkaloids
present inthe plant are ajmaling, sarpentine, virdoline, elc.

Uses: [t is used in hynotans . .
used for curinig th ypotensive, antidiabetic action, and oth

ardimer indole-indoline
& anticarcer activity. The alkalolds vine

e is highly active In the
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vraatimiant of childhood leukemia. Vincristne proves efective In braast cancer and
the |eaves are used in digbetes.

= PURGING CASSIA

Scientific Name:Casia fistula Linn e
Vemacular Name: Bahwa, Amaltas.

Source: Pod and bark of this plant are used as a drug.

Family: Cassalpiniodeae

Distribution: It is-an omamenta’ tree with yellow flowers found throughout India
Grow o valleys up to 1200 min the Himalayas. It tan be founhd Tn urban and rural
regions of India as well.

Chemical composition: 1-8 dihytroxyanthraquinone, Tryptamines,
Fistucaciﬁln1 3.4,7,8:4. pentahydroxy LaVan Ox anthraguinone, Epincatechin,
Pracyanidin 2, flavanoids, Rhein, Kaempferol, Carytophanid, Fiswlin, Fistulic acid.

USES: 1. The sweet blackish pulp of the seedpod |3 used as a mild laxative. The
wood s hard and heavy and is used for cabinet and inlay work. Roats are astringent,

cooling, purgative, febrifuge and tanic, it is Lseful In skin diseasas, burning
sensations, and syphilis.

2.The bark Is laxative, anthelmintic, emeric, febrifuge, diuretic, and depurative. Itis

useful in balls, ringworms affecticn, ealic dyspepsia, constipation, diabetes,
strangury, ard cardiac problems

3.Leaw_'ﬁ_ are laxative, antiperiodic, and depurative, used for dry cough and
RrONCAs. Frults are sweet, cooling purgative, carminative, anti-inflammatory.
diuretic, and nphtha%mig_ It is used in ﬂai{u!enée calic, cysentery, inflammations, and
intermittant fever. It is alsa used [n cardiac dIEﬂfl"I':IEFE 'Sﬁﬂgl&ir}'r- QphﬁWElh'l'!DF}Ethy-
and general debility. Pulp from #ryits callad 'Cassia F;IJ|P' s 2 well-known laxative.
The bark of the tree is rich in 2nnins, | |

4. Flowers are bittar, acrigd

seful in

cogiing, emolient, and purgative and ar

" . :
v:.fﬁ'd candllm;rns of pitta, burning sensation, leprosy, and skin d
usetulin cardiac disorders, intermitten fever, and general deb)

ENVS PROJECT B



OBSERVATION PART 2
BIRDS

« BAYAWEAVER
Common English Name: Baya weaver

Bengali Name: Babui

Scientific Name: Floceus philippinus
Distribution: in the plain with low altitude; found india to Inde-Chinz via Malays,
Characters: Chirping and roosting more tme, movemant vary swit

Species: P. philippinus

Vegetation Spectrum: Strychacsnux-vomica, Melaszadirachta, Mikeniascandens,
Tremaarierialis, Bambuss sp, Mang fers Indica, Tinosporacardfslia, ete.

« COMMON BULBUL
Cammaon English Name: Common Bulbul

Bengali Name: Bulbul]

Scientific Name: Pycnonotus Barbatus

Family: Pyencnotidasa

Distribution: In 3l pans of the plain and-even in low altitudss of the hilly area-

Character: Clayar ang very intelligam.

Vegetation Spectrum: Meliaazadirachts, Marindaangustiie, Holuptelgiet
Staphamahemandifuha, Mkaniascandens, Tramaorientalls, Mangifes indica, eic.

ENVS PROJECT g
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«  INDIAN RING-NECKED PARROT
Commeon English Name: Indian fing-necked parrot
Benggali Name: Tiya

Sciantific Name: Psittacula kramer

Family. Psittaculicae

Genus: Psittacula

Distribution: Indian Sub-continant. All parts of the olain.
Characters: Very punctual sbout tham.

Vegetation Spectrum: Michellachamaca Seracaasoka Terminaliaaruna,
Ficusbengalansis, P Religiosa; Disoxylum so. Borassustabelifer, etc.

« ROCK DOVE
English Name: Rock dove (Female and Male)
Bengall Name:payra
Scientific Name: Columba livia
Distribution: Indian Sub-continent. All parts of the plain.
Speed: 150 km/h

Family: Columbidas

Characters: Can be used as oets,

Vegetation SF"m"“ in rice fields snd In fallow land Plants with E_Edf'. of
Chreraphomplicato Crotantiongiandinum, Brassica nigra. Lathyrus Sativa, &ic.

ENVS PROJECT 10



OBSERVATION PART 3
INSECTS

« INDIAN MEAL MOTH

rhe Indian mieal moth was givan its name sfiar an insect scientist found |I:If+:~a:—r:llng
on com meal, aleo known as [ndian meal. They g_yphgl.ly liva from two to six manths.

Size: 5/8"

Shape: Elongatsd, oval
Color Copper reddish
Legs: &

Wings: Yes

Antanna: Yes

Common Name: ndian meal moth
Kingdem: Animaliz

Phylum: Arthrapada

Order. Lepidotera

Family: Pyralidae

Spedies: Plodisinterpucizlla

Diet: Indian meal moths feed on dried fruits, grains, sseds. nuts, chacalate, candies,
pirdseed, d{]g 1_Cl‘.':-:'.', Fowdsred fT"”"r dried rad [.'JIE?EIP'EFE. and canday.

Habitat: Attracted to the light, thesz bugs are found In bright places whare food is
stored like restauanrtsand grocery stores.

Impact: Moths infest foads and can contaminate foad products by 12219 sidand
waste bahind,

Pravention: Store food in sealed contsiners. Discard infested 9 fds i outdoor trash

a | ] 3 , . I
bins. Clgan infested cupboards tharoughly with a vacuuit an soap and watef
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« MOSQUITO

There are about 170 different kinds of mosquitoes in North America alone. These
pasts are part of the same family as houseflies and fruit flies be_‘cause they all have
rwio clear, veined wings. Best known s a surnmer pest, Mosquitaes can develop
fram egg to adult in 10 to 14 days.

Size; 1/4" 1o 3/8"
Shape: Narrow, oval
Color: Pale brown with whitish stripes across the abdamen.
Legs &
Wings: Yes
Antenna: Yes

Comman Name: Mosquito

Phylum: Arthropoda
Order: Diptera
Family: Culicidas
Species: Varias

We usually say, | have been bitten by 2 masquito®, but this is not completely true.
Mﬂﬁqu-ltne_s do not bite, Female mosquices feed on p|af‘lt mectar anc bleod. TT'I:E'}-'
need the proteln te reproguce. To getto the I:[E:oﬂ, they pierce our skin with their
-prqbﬂﬁﬁiﬁu and suck our blood. Male masquitces feed exclusively on plant nectars,
ME}E-JG;UITGEE are buslest at night and will fiy up to 14 miles fora blood meal. They
hunt for food by detecting body neat and Carbon Dioxide, the gas We breathe out.

Habitat: Masquitaes breed in soft, moist soil or stagnant water Sources suchas
storm drains, old tires, children's wading poals, and birdbaths. /

[’"Fﬂﬂi Maosquitoes spraad diseasas such as West Nile Virus, mapns and dengue
TEvEEl '

Frfmﬂun: Replace all stagnant water at least once a week. SEMOVE trash Frmjn.
BrovRe e standing water, When sleeping outdoors or irareas whef® MESQUID
populations are heavy, surroung your bed with *mosquito” neting:

ENVS PROJECT 12



« DUSTMITE

The dust mitais nearly impossible to see withaut ma'gniﬁcatiur?. A typlcal mattress
can cantaih teris of thousands of dust mites. Nearly 100,000 mites can live Ina
single square. yard of carpet.

Siza: 1/75"
Shape: Flat, broad, oval
Color: Off white to @n

legs &

Wings: No Artenna: No tﬁ

Common Name: Dust mite
Kingdom: Animalia
Phylum: Arthropoda

Class: Arschnida

Order. Acariformes
Family: Pyroglyghidae
Species: Dermztaphagoidesfaring

Diet Dust mites primarily feed on dead skin shad by hurmans and other animals.
They can also abisorb moisture from the air.

Habitat: Dust rriltes are most oftan found in beds. They may also be found living in
cI:!rpets. fumiture, and clothing Impact: Dust mites are-harmless 0 st Emple.
THE;r carry small faraign proteins, often referred ta as -ea”érgeﬁs"_ They don't camy

diseases, but these proteins can cause allergic reactions in people by, L
ImmuUne sysierm to overresct

Prevention:

Change your shests offen. Vacuum fraguently.

UEE Eu{'ar:-.ﬁ‘:.i'l\?.mr:-lﬂﬂf sk = LIED A Flles
k"ll'l'-'ﬁ"':l ¥
Li

If dust Mites are 3 regl
professiora)

hE
2.
3.

o nanagement

L - NI e L

Problen in your hame: call a pe
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« PILLEBUG

The pill bug is the only crustacean that can spend jts entire [ife on land. Their shelis:
lnok like armaor and they ate known for their ability 1o rell into & ball. Somatimes
children eall them rollie-pollies. Most pill bugs live for up to two years. They are
mast active at night.

Size: 3/4" Shape: Oval Color; Dark brown to black Wings: No Antenna:
ve=s Common Name: Plllbug Kingdem: Animalia Phylum: Arthropoda Class
Mislacestraca Order isopads Family: Armadillidiidae

Species: Armadilliliumvulgare)
Diet Flilbugs mostly sat rotting vegstation lilee Ul?cget:gmes_

Habitat Pillbugs live In wet locations. They are found under damp objects orin
argarniic garoage. |f pillbugs enter a Blilding, they will often dry out and die,

Impact: Pillbugs do not spread diseases or contaminate food.
Prevention:

1. Keep your hoiries and the areas around your home clean and dry.
2. Eliminate food sources such as vegetable or plant debris.

ENVS pROJECT
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CONCLUSION
« PLANTS:

Each plant is characterized by ene of the thrae lifs histaries: haploid (In), dipleid
(2n), or the mest common haglold-diploid. Within each of these three types, there
<t also variations. Of the plants with haploid life eycles, most algee lack = dikaryotic
chase, while mest fungi have 2 dikaryatic phase. There are also c:r_tkjer zlgae and
fungl that are characterized by diplold [ife. cycles. LE_EfE?r F"f‘““" ‘*"“t”‘ 8 hEF-"cf'rd‘
dipleid life history undergo an alernation of generatons, either similar or dissimilar.
in all of these life cycles, asexual reproduction may occur, but It Is sexual
reproduction that is rasponsitle for genemic diversity, Due to u:?ﬁatinni arising
'sepﬁra'.ﬂly and at different rates, the svolution of f_amd plants did not follcw a linsar
sequence. Before land plants, afga with mostly haploid life cycles existed, but land
plants later originated from a hapleid-diploid ancestor,

« BIRDS:

‘We conclude that species spatial distributions are directly affected by glabal
warming and subsequently climate change, in general werms, it has been stated by
the ecientific cornmunity that the digtribution of species has been moving in a
poleward trend. Within the realm of our study, we found no conclusive evidence to
prove ar disprove this statement The svidence that we did find and cited leads us
to the cenclusion that the distribution of species is in fact beihg altered by climatic
change, but we weare unaebls to determine exactly what that change was. This
praject focused on bird species (as we found they wasre ideal indicators of spacies
shifts due to the fact that their patterns of movement are already largerand maore
immadliate than other srganisms, This and the fact =hat bird movements and
migrations are well documented are the reason we chose to focus our study on
birds). Evidence found specifically from birds shows that there is 3 correlation
between bird populations. characteristics and alterations In climatic factors such as
tEI‘ﬁp'ErEl.tur'E and precigitation, the change in population characteristics show that some
sort of shift or generally trended movément is oceurring

« INSECT:

'”EE“t:""F'tal" many Imparsnt roles in natute. They aid sacteria, fungl, and other
arganisms in the decompaosition of arganic matter and in soil formation. The decay
of carrion, for example, brought abour trainly by biscieria. is accelerated by the
maggots of flesh flies and blawRies The activities of these lanvae, which distribute
and eensume bactsria, are followed by those of meths and bgetles, which break
down hair and feathers, Insects and flowers have svolved tagather. Many piants
depend on insects for pollinatior, Some insacts are predajbrs of others
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Pond Ecosystem

The em?vﬂem 1S a basic unit in ecology. formed by e .
interaction of Plants, animals nd microorganisms forming
biotic factors With 1 ¢

ahiotic
heir physic: .- ment or the
factors. physical enviro

~cosystem
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at are
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Producers.

The main producers in pond or lake ecosystem are algae
“Rq other dquatic Plants, such as Azolla, H‘?‘drma’
Putanmg&tun, Pistia. Wolffia. Lemna, E;chhnrnia,
Nymphaea, lussiaea, ate. Thése are either floating of

suspended or rO0ted at the bottom. The 8ree” P
convert the radiant :al energy through

producers iy oh G
. Gtﬂs — s a” thE

organisms jp espiy I:;:‘ESIS is utilized bY

Consumel,s l

-—'_-\'hi

In a pond €Cog are tadpole

Stem . e
larvae of fmgs: ﬁSheJ the primary consu™ als which
CONSUMe grag, S and other aquatic a" _These

: Mplants 5 ir foo
ir
herbivorayg aquatic "d algae as the ¢ secondary

consumers, g ANimals are the food © ps are
=2 g fish kes:
seconda es a a
'Y congy, Brs. | , Water sn o he secondary
CONSUMErS, thero . "the pond, bes! order such as

. a ’
water-birds, turtlesre CONsumers of highes*
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Decomposers and Transformers:

When z :
quatic plants and animals die, a large number of

bacteri .
dand fungi attack their dead bodies and convert the

complex orean: .
BaNIC substances into simpler inorganic

compound :
5and glements. These micrﬂﬂﬂrgﬂnﬁms HE

called
dECUmpGS : -beratEd by
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Abiotic component: Abiotic factors are non-living
factors that can have an impact on the ecosystem the main
{ factors of ponds include water quality, temperature, light,
soil, and seasonal change. Water is an important abiotic
factor. The quality of water is crucial for living organisms in
the pond. The temperature could impact the ecosystem if
they are at the extremes. Water that is too hot will not
have as much oxygen for the fish and they will in return
become weak and prone to parasites and diseases. Too low
of a water temperature also puts the aquatic ecosystem
under stress and the fish can die off in large amountis. pH is
also taken into consideration because too low or toe high
of acidity in the water can clog a fish's gills and
reproduction will be more challenging. The lay of the land
and the soil is of importance as well. The soil needs to
contain enough moisture to keep the surrounding plants
alive. If the soil or ground is dry, it is less likely to sustain a
live or 8rowing plant in comparison to moist, fertile soil that
will help the plant stay alive. Light is also an abiotic factor in
this ecosystem. The plants need light for photasynthesis 50
they can produce oxygen not only above the water but
belc:w. as well to sustain healthy oxygen levels for gquatic
organisms. Fish aisg need light in the form of heat from the
:;';;;I;iiphzﬂa:w?ter at a regular tempef‘f"t"re' ;E;Zizge
Mpact on the pond. Spring a"

— e
T T D TSR e
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the seasons that keep the ecosystem healthy and the risk of
negative effects on the organisms that inhabit the
environment very low. This is because the temperature and
climate are not extreme enough have a great impact on the
oxygen and nutrient level can be evenly distributed
baetween the different water levels. In the winter time,
because of the low temperatures, ice can form over top of
the pond and block oxygen and sunlight from going into the
water which puts the fish under stress; oxygen from the
water can even disappear from in the water if it is too cold.
Also, plants above the water will freeze and die. In the
Summer, the temperature of the water can become too
warm and again hold less oxygen for the aquatic organisms.
Too much sunlight can impact the pond because the algae
is growing too fast therefore crowding space for the fish.
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Conclusion

An ecosystem is a functional unit of the
biosphere. The biotic and abiotic components
of any unit of the biosphere interact with each
other, influence each other, and together
constitute a dynamic system called an
ecosystem. It can be recognised as a self-
regulating and self-sustaining unit of the
landscape. The pond ecosystem is an aquatic
ecosystem that comprises several
submerged, emerged, free-floating plants and

algae living together with different types of
animal specjes,
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Evergreen IYorest

® It grows in the
high rainfall areas of
the Western Ghats.
North Eastern and
the Andaman and

Nicobar Islands, and monsoon lasts for several months,

® It sheds a few of their leaves throughout the year.

® No leafless phase.

® Only shade loving trees ean grow in the ground layers
as canopy overlap. -

" Forest is rich in orchids and ferns abounds in anima

life and is most rich in insect life.

Deciduous Forest

® They are found
in regions with a
balanced
amount of
seasonal rainfall.
® Lasts for only

few months,

f this type.
" Most of the forests in which Teak grow are 0

—_._._._'_._.______________———_..
___..-—-'-"_._._.—-_-_-_‘_‘—\—-_
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® Trees shed their leaves during the winter and hot
summer months and regain their fresh leaves just

before the monsoon.

" Light can penetrate easily onto the forests floor.

Thorn Forest

®  They are
found in the
semi-arid

r:agiuns.

®  Trees are

scattered and are surrounded by open grassy areas.
They can conserve water.

They have long and fibrous roots to reach water at great

depths,

They reduce loss of water — some species have small leaves

and some have thick waxy leaves.

They have thorns — protect plants from he:iii‘myJ




Page |12

in the river deltas.

®  They are able to
grow in a mix and
saline and fresh

water, in muddy

Areas.

® They have breathing roots.

® They prevent soil erosion.

COMPONENTS OF A FOREST ECOSYSTEM

The components of a forest eCcosyslem are as lallows:-
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requirement for anv ecosvstem to function all}d/""" »
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the constant Lyl ol solar energy. Plants are also the

producers in a [orest ecosysten.

There are two types of productivily in-a forest ecosysten.
primary and secondary. Primary |_1rncll.u‘.ti‘l"i|-j' means the
rate of capture of solar energy or biomass production per
unil area over a period of time by the plants during
photosynthesis. 1t is further divided into gross primary
productivity (GPP) and net primary productivity (NPP),
GPP of an ccosystem is the rate of capture ol solar encrgy
or the total production ol biomass, However, planis also use
a gignilicant amount of GPP in respiration. Thus, NPP is
the amount ol biomass lefl after the utilization by plants or
the producers. We can henee say that NPP is the amount
which iz available for the consumption to herbivores and
decomposers. Secondary produc ivity means the rate ol

uh:‘sﬂrplinn of food CNnergy h}‘ the consumers.
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e A — - —— oy 1 & ].h'"
quired process of decomposition. decomposers CoBvVt )




P b i &

omplex organic compounds of detritus into inorgame

substances sucl as Carbon-di-oxide. water and nutrients.

Detritus is the remains of the dead plant such as leaves,
Nowers, and also the dead remains of the animal including
their faccal matter. Thus, steps involved in the process of
decompaosition are fragmentation, leaching catabolism,

humification and minernlization.

The process of humilication. leads to the

accumulation of humans which undergoes the
decomposition at a very slow rate. In the process of
mineralization, the humans gets [urther degraded by

mmnerobhes and tnor frdnu' nutrments are re li'il*—»i'll

3-Eﬂﬂgy_ﬂo!- Energy [lowsin a single direction. Firstly,
plants capture solar energy and then. transfer the food to
decomposers, Drganisms of different trophic levels arc
connected to each other for food or energy celationship and

thus form g [bod chain.

|14
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A . . W=
Energy pyramid is always upright because ene rgy tlow

’ : . o in this
{ fromn one trophie level to the next troprhie | vel an

: S S vat al each step.
Process some energy 1s always lost as heal !

a b -rl.llnﬂ'! ""'I»U"* 'H

H_ui_ljﬂlﬁy_d_g Nutrient ( uhnl- refers to the storage

anf] movemen! of nutricnt elements throngh the VATrious

components of the ecosystem, There are two types of

nutrient ¢y t']in:_u (G aseaus and Sedimenlary.

[For gaseous cycele (i.e. nitrogen, ca rbomn), ut mosphere or
hydrosphere is the reserver were as for the spimentary

cyele (i.e, phosphorus) carth’s erust is the reservet.

Threats to Forest Ecogystem

Deforestation :
Pﬂachiug

G‘-'erexplmitatinn of resources
Development activities (mining, dams)
Chung’mg land use patterns
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o Fragmtzn tation

= Habitat degradation

Conservation of orest Kcosystem

s Use resources Caretully

* Alternate source of energy for fuel wood
** Afforestation

% NP and Wildlife Sanctuaries

< Control pollution
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CONCLUSI

Forest are tlic natural treasure of mol her Earth given to

1=, l III'|||.| llllullil}', JIH' ]-I'.].l'."il!" itr!"l“‘l [hﬂ “,“rhl are g{.l T!llg

destroyed mainly Jdue to the pollution and delorestation to

fulfill our needs. It i needed to recall the importance of

forest CCOS) stems towards the environmenlt. Also,we need Lo

protec) the forest ecosysiem Losave millions of plants and

atﬂillnii species.
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ENVS PROJECT
Study Of Common of Birds And Basic Pi inciples Of

Identification

Birds make y th : s, They are warm-blooded,
P the scientific class Aves. ers and pOSSEss

egg-laying vertebrat, ' ath
e animals that are covered with f Iy legs, and no

forelimbs that have mgg;
i . have scd
teeth (except fied to become wings. Birds als0 " anstant body

na few intain
(emperature of gpe, early jossil forms). They mo ) birds today hove

41 degrees ¢ (106 degrees F) # e
d::b:ended from their flying ancestors i;.:ut o few such @s ostriches "i“::i -
g s, and cormorgnts Bl fost % ity for ger ol fiight. others,
penguins, have beggp, eir capacity

ter. Birds
N medium, wa
ore found n afl hgp € adapted to flving in a much denser T e hottest parts of

5, from the icy shores of Antarctice t  to open oceans and

t
the

he globe, from
S They inhabit ecosystems 0°7%%* l;] ¢ 5cm (2 in) Bee

Hummingbird tq the ;- Extant birgs range in SiZ€ from cates thot birds

evolved from ”‘Ernpm; ?._5 M (9 ft) Ostrick. The fossi! rei:ad E:aun 4150-200 Ma
d:nusqws during the Ju rassic pgrm. / the Lote Jurassic

- ird 8
nd the eqrligst known biT orized by feathers, 0

» C 15

beok with no teeth rg;‘lqu. Mﬂ', Modern hirds are ﬂ.‘:‘."rﬂ met’ﬁbﬂﬁc rate, ﬂ‘fﬂur_

chambered heary . - "9 f hard-shelled eggs @™

Alf r"t, g ﬁghf"-'ffghr but strong sk il ct flightless Moa
J'I.I"."ﬂg 5 . E:xﬁﬂ

of New Zealgng Werg :: €5 of birds hove wings - the" ved forelimbs, aipd st

number of diverse ’ S0me exc eptions includif I- they communicate
using vis Endemje ; re social in social

ual ngnﬂ'!s = island species. girds @ (ticipate :
bE‘hﬂUfﬂuE Iﬂ;‘_‘.‘um" thrDUQh EUHE ﬂnd sﬂngﬁi n.':ﬂﬂgﬁ ﬂ'ﬂd mﬂhhtﬂg
nting, f! gmous, usually

of predators. The .- “Perative preeging and ¥

; m ciglly mo 57 life.
for one breeding Seasgp ority of bird species are > vs but rarel¥ for life D::fr
SPECIESs have bregy;, - T O time, sometimes fOrV° " " qy females) oF. TATEY:

ol inct as a
polyandroysg {man ems that are pafrﬂ"m? have pecome exti

Mg !
result of humey, N les). ap out 120130 species | reds more before then
Currently abouy 4 Since the 17th centi gnd i 1f extinction by human

i > T
activities, the,, Pecjes 3 garem?d wi
gh Eﬂﬂ!‘ts of birds gre thr them:

€ Underway 1o prote”!




Song Sparrow

Aptly named, the Song Sparrow will sing as many as 20 different m s
a? mun;.; as 1,000 Improvised variations on his basic theme In @réas WOE
birds migrate, the — _ d of the female and

perches. TheSong s

upper, [ i

Hif:d ﬁ:f;r::;f i underpurts have dork central br east 5pn;; ¢
Vi crown . row,

brown moustache . paler median stripe, pale 9oy eyed Jﬂﬂy tinged rust-

brown. Birds in mmf::pa Rust-brown wings. Tail is 10"% 1 the Southwest and
s will vary, with paler subspeces '
iy, with paler su s constantly
lon maole sing
9the West Cogst, In early spring the male will dive at her
. time the male
Y other in riot flee: 1" :
::‘;" “:Eem this g avior .;,:: T:’ but :hefemaff: "’:’:; ghout the reg::;
elther, . e ti i En
A? this stage the two will HL:EH o only about t_
per hour, Once the male will reduce his singing cnarfow will renew

Ly ety S O PO it
in the seqs u:gx;?:::EE:r n the FE:r, :nﬂd up to 30 f¢! ;
:ﬁiﬁﬁﬁ"’ nest he tﬂ;:ﬁ”ﬂf may carry et L e clutch of 3105

€ With dg; mark: ;i‘:;;;:g ”

bove the ground later

chi doy unt




Peacock

jnown for their

Peacocks are Jor
e,
ge, colorful pheasants (typically blue and green)
distinctive train

iridescent toils. T} A

that is more rhanh;? il feathers, or coverts, spread oV ina

"eye" markings of bfe"“'”f of the bird’s total body length and poast colorful
Ue, gold, red, and other hues. The large troin is used in

m{‘.'ﬂng r”u&f]{. and

il displays. It can be arched int0 @ magnificent fon

s back and touches the gmund on either side.
ize, color, and

ose their mates according f0 11° s
vis commonly used
rse.sres_ Technically, only males are peac ks. Femalﬂstire
harems of severg ffmu:' they ore called peafowl. syitable M7 ps moy g;ﬂwf;
ea e, ; - . In fact, W
peafow! often rggy each aof which will lay thre€ to five ;;;5 j;ﬂacﬂﬁkﬁ
a a

are in for
Grounc-feeders yyq :;: trees and gather in groups ¢ rhere are two
Insects ' | creatille™
, plants, and sma! ' anka, while the

Eclpg Th

fe £ h.!'.‘_.rlt_l , . t et T )

undi peacock lives in Indie 9

o Myanmar (Burma ousands of years:

peahens, and logethe

Selective by, Otmireg
eedin by hum ; 2 e
are themselyes bg 105 cregteq o ans and kept o3 L inations. B¢ wild birds
urst ome ynusual color com P 4 donot mix well
es

with othe NG With ui




Mynah

Mynah birds are the best mimics on the planet, rivaling parrots in their speaking
ability. These stocky birds are native to Asia, but have spread throughout the
world as pets. The Mynah bird Is native to India, Pakistan ond Myanmar and
many other Asian countries, Mynah birds were introduced to the Pocific Islonds,
canatla, South Africa and other nations to help combat ogricultural pests. As o
result of its adaptability and introduction throughout the warld, Mynah birds
have an expansive worldwide presence in the wild, and are even considered to
e an invasive species. In 2013, Mynah birds were listed os oné of the world's
top 100 most invasive species by the Global Invasive Species Database. Mynah
birds are small, stacky birds, usually weighing between 3 and 5 pounds. Mynch
birds have black heads and brown bodies and wings, with bright yellow-orange
bills, feet and skin oround the eyes, The underside of the wings have white
pﬂtﬂhﬁ,b which oare generally only visible during fiight. Mynah birds
are omnivorous birds. They will eat g wide variety of fruits and vegetables, but
af;u will eat many small agricultural pests. In the winter, when insects are in
short supply, mynah birds can be seen rummaging through refuse and eating

insects afong the road. With s :
' proper i ad nutrition, Mynah birds
can live up to 25 years per veterinary care @




CONCLUSION

This project is meant to increase awareness about birds among all. From this
project, we can conclude that birds are very important for our biodiversity and
even for the survival of human beings. They play vital role in different ecosystems
at different topic levels. We also got to know that birds can be protected if more
awareness is spread among the people but due to lack of awareness birds are in
danger. There are many National Parks, Sanctuary und Bip — Reserves for the
protection of birds. Due to hunting, poaching und disruption of the ecological
balance, many birds are getting extincf. As @ result, birds living in water like
swans, ducks and maore ore also falling drastically in number becouse of

Thus, we all must take proper measures to help the birds live and save

pollution. o1
them fram extinction. Birds are vital for our ecosystem and its balance, thus we

must all keep them safe.
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Anecosystem refers 1o a funetional
themselves as weall as itk the surrou
hicsphere 353 glabal BCOSYStem, B

) s interact AMong
unit of nature in which living DFEE'"IJST [ook at the entine
nding physital environment. Z i :f the terrestrial
esides, the forest ecosystem i 3 par el

Brosystem,

It, however, May vary IHTEEI‘HI‘J EiE_E Le. froma sl pond to 3 seadl 3 il
these ame sﬁlf~5ustajning,

We can divide the ELOSystoms jinto tWO broad ¢
terestrial ecosystam ariq aquatic ecosyste™




Aforest ecosystem is a functionai
animals, birds, ard ma

hence has greater spec
changes as compared

. ic jneects,
: fsoil, TTEES,
unit or a system which comprises @ jox ecosystem and

mp
85 15 Interacting units. A forest {5 3 Jarge aNd & (ant to the detrimental
igs d'wers'r!:v.ﬂ.lﬁ 0, It Is much more stable and ,;E,darbdﬁ-
to the small ecosystems suc as watlands and 8

jotie

_ ticand b

A farest ecosystem, similar 1o any other ELosystam, alsp camprises af_am;- L s Riatlc
components. Abiote COMpanents refar g i Brganic materials like 317

Structural Features of the Farag; Ecosystem
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1 A0re B d
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Companents of a Forest Ecosystem

The components of a forest ecosystem are as follows:

LProductivity

¢ input of solar
o0 1 tHE constan
the basic requirement for any ecosystem to function and sustain &
ENErgy. '

Plants are also the Rroducars ina lorest ecosysiem.
There are two types

and cprantary. primary
productivity means

jary it ares ovier
of Productivity in a forest ecosystem, prin arunit @

jaih P
omass product
the rate of tapture of solar energy or biomas :
a period of time by the plinte during photosynthesis.

Juctivity (NFP),
3 '||'|.|a|.'|iII k19 1

ItIs further divided into Grass Primary Productivity (GPP) and Nt Flllt:fll production of biomass.

GPP of an ecosysie, ' the rate of capture of solar energy of et

However,

—
plantv; gksn Use g 5iE‘,T'IHiEEII'1t arnount of GPP in lEﬁFﬂmtm

£an
orthe producers. W:
Thus, NEp |« . lants res an
! PIs the amoynt of biomass laft after the utilization BY P2 4 herblivo »
Bnce say that Npp the ; he consum? d enargy by ¢
. amount which is avallsble for t of fo0
rit:lr:u-rnpnsms, Secondar

product tion
consum roductivity me -ate of absolP
sumaers, ! Wity means the rate

—j;x;g\ NPP = GPP - R

g

gL - -
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il":ﬂ“ a%s
Some flug 4ining g jd dow™
L] 1%
5'-"11)!’" Eﬂﬂl‘w !‘;:I:“E‘d o H‘Eﬂ.l" 0 e _::,n;l - bl:}l::.m}
F'HH:.H“ Cellular “:..-J' ﬂ:n#ﬂ' Pi‘ﬂ‘d

(Res Dlﬂu.un‘ S et i




2. Decomposition

osition,
coss of decomp
Decomposition is an extremaly oxygen-requiring process. In the Pﬁ:‘ to Inorganic substances
decomposers convert the complex organic compounds of detritus

such as carbon digxide, water and nutrients.

he dead
g and also b
Detritus is the remains of tha dead plant such as leaves, bark, flower

e process of
. d In the process
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3. Energy flow

Energy flows in a Sil'lgtE' dh’EC’EiﬂI‘I., Fffﬂﬂ‘f. pla‘n-lg. capture solar E.I!.'I:ETE!":and then, f_l'E:]'IS'EEI' the
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because energy flows from ape trophic level to the next trophic jpyeland Int
energy Is always lost as heat at each stap,

4. Nutrient Cyeling

Mulrient m"ng hl'ﬂu.gh t‘hE Warious

refers to the storage and movement of nutrient elements
. There are twp Uypes of Nutrient cycling: g2
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Introducion:

: e,
Pallution is the action of Polluting espacially by environmental contaminalion with man dr:::‘r:e '-:::tm
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» Awareness program on categorization of wasts into degradable and no degradable waste
should be carried an

~ Proper policy and loss like paying fine should be implemented sl

~ Degradable waste should be ificarporable for fertility improvement of soi
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Surnma ry, Condlusion and supgestign

This is the way | visited 3 loc! polluted area(land pollution) and found out its mitigation measure,
Land is one of the integral parts of the environment. but increasing population, industrial
development has cause it delerioration. Land pollution s one of the serfious problems of our
environment. Land poflution destroy the beauty of the place, invite many heaith problems like
diarrhoea, cholera, dysentery to serious problems like skin cancer, respiratory problem. The toxic

chemicals can reach our body throughfood and vegstables that grow in the polluted soll. Land
pollution not only affect the himan but it also afferts the animals and plants.

In order to reduce the effects of fand pollutiondifferent mitigation measures should be
implementad. Proper managenent of garbage, reuse and recycle of recyclable waste. Laws and
policy made by the government should be fallowed iy peaple. People themselves are the causes of
the: land pollution o steps of land pollution mitigation should be started from each persan,
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INTRODUCTION
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STUDY OF COMMON 2 PLANTS
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STUDY ON SUNDARBAN WETLAND
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INTRODUCTION
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CAUSES & EFFECT
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IMPACT ON ECOLOGY
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CONCLUSION

Human activities in the inhabited part of the Indian Sundarbans have
a greater incremental Impact on mangrove forests, salinity increase,
relative mean sed level rise and land loss than previously assumed.
Protection of wetlands is extremely complex and multiscalar because
of the interaction of climatic threats, path-dependent development
regimes and environmental governance. Enforcement of legal
protection is intricately connected to power struggles and by no

means a universal virtue. _u/
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~ Whait is Agriculiure ?

and subsistence of the largest number of people werldwide and is vital to rural

Agriculture is a key motor of the global economy. It SUpROrts the livefihoods

development and poverty alleviation, as well @5 food and non-food production.
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» Sustainable Agriculture

Sustainable agriculture is farming in sustainable ways meeting
society’s present food and textile needs, without compromising the
ability for current or future generations to meet their needs. it can be

based on an UﬂdErsI:anding of 3:051'5“3“1 services.
The main goals of sustainable agriculture to be achieved are as follow:
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rrespondin
An agroecosystem is a cultivated ecoﬁrﬁtem:itg:;ir;‘,:l:u‘;zs ﬂrz value?;l
to the spatial unit of a farm and whose ecosy

vices. It is thus co-
by humans in the form of agricultural goods and ser
produced by nature and humans.

» Types of Agro-Ecosystems
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rsity:
There are the following three different types of biodiversity

* Genetic Biodiversity.
= Species Eindiversit:,r.
» Ecological Biodiversity.
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| ~ Strategies of Agro-Ecosystem Conservation
| | The following strategies should be adopted to conserve and promote
| sgrobiodiversity: (1) in situ conservation of agrobiodiversity, including

habitat protection of wild populations, maintenance of native species and

varieties in traditional agroecosystems, and relevant environmental

education; (2) ex situ conservation and promotion of agrobiodiversity,

including establishment of living coliections and germplasm banks, and
introduction of species and varieties into agmecnsystems for agricultural |
Practice; ang (3) Promotion and conseé ryation of agmhiudiuersity through

Sustainable uses, inClLll:IIng tochiilL dEVEID‘Pmem of propagation,

and off farm management, and
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INTRODUCTION

Since independence, improvement in the health status of the
population by raising the access to and utilization of health, family
welfare, and nutrition services has remained one of the major thrust
for social development in India. Butthe development projects which
have been initiated to reckon the country in the threshold of
economic development have always proven to be injurious. At the
same time, the drive to accomplish quick ecanomic development
both developed and developing countries-are utterly harnessing the-
natural resourees. Of the development activities, mining plays an
important role in improving the econamic aspects of a country. As
the obvious reason of mining, diverse range of challenges is
gccurring. Despite voluminous growth, bath in the fields of medical
science and health, since some decades, environmental factors
remain a major cause of disease and death globally. Even the
continuous release of several pollutant particles is causing climate
change in a wider aspect. Ecological imbalance is also adding one
mare feather in the aspect of environmental pollution. Hence, it can
be stated that the economic cannot be fortified in its truest sense,
whereas the broader impact of mining is.on environment.



BACKGROUND

Indian mineral sectar is playing a vital role not only to generate employment
opportunities and improved livelihoods but also to provide sufficient space for
environmental degradation. Morgover, the central Iimpact of mining s long
term and devastating as it shades nezative impacts on local alr and water
quality, depletion of natural resources, decreassin rainfall, lass of cultivable
iand, etc. As per the official confirmation of Ministry of Mines, the country is
bestowed with &7 minerals. Of them, the prime contributors are mica, coal,
llignite, iron ore, bauxite, manganese, aluminum, and crude steel. Among these
mineral reserves, coal has occupied a vital place by fulfilling around 55% of
India’s enargy reguirements. According 10 the report preparad by MoEF, the
critically poiluted areas of India due to coal mining are Korba, Anugul, Talcher,
Hazaribagh-Chatra, Singrauli, Chandrapur, Raigarh, and Jharsuguda.The Central
Follution Contrel Board (CPCB) has develeped a Comprehensive Environmental
Pollution Index (CEPI). Central Pollution Control Board has done a nationwide
environmental assessment of industrial clusters based on CEP, and 43 such
industrial clusters having CEP| greater than 70, on a scale of O to 100, have
been identified as critically polluted. In Gdisha, 3 clusters—Anzul-Talcher,
tharsusuda, and |b Valley—came under the category of critically polluted.
Ameong these 3 reglens, Angul-Talcher secured the highest position acquiring
82.09 CEP| score [SPCB, 2016).Even recently, CPCB has claimed Angul-Talcher
region as critically polluted area in Qdisha. In the Angul-Talcher region,
pollution is caused primarily due to Bhushan Energy, Nalco Smeltar, Bhushan
Steel along with the Mahanadi Coalfields Limited's (MCL) Bharatpurand
Bhubaneswari mines (The Pioneer; June 17, 2017). The ceritral reason behind
the pollution of air Is the release of suspended particulate matter (SPM).




OBIJECTIVES

This Project is an attempt to discuss the following environmental aspects of
coal mining at Talcher coalfield region:

« The reasons behind environmental degradation.

. The impact of cosl mining on local environment including air and water.

MATERIALS AND METHODS

This study was conducted in MCL region of Odisha, India. Mahanadi Coalfield
Limited, a subsidiary of CIL, is divided into 3 parts as per its functioning areas,
such:as Talcher, Ib Valley,-and Vasundhara. However, this study is confined to
the opencast minirig areas of MCL, Talcher (Map 1).

Map 1.
Talcher coalfield. Adapted from htto://mahanadicoal.nic.in.

—
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Talcher coalfield, bounded by latitudes 23%53'N and 21*12'N and longitudes
84*20'E and 85" 23'E, covers an area of about 1800 km? It has 8 opencast and
3 underground coal mines in its 5 ceal areas, namely, Jagannath area,
Bharatpur ares, Lingara] ares, Hingula ares, and Talcher area,

I this study, the targeted population consists of those who bear the negative
costs of mining. In the first stags, 2 list of all those villages which are near the
mines was undertaken. Given the cholce of a target population, the next step
was to put together a list of the target population, known as the sample frame
population, from which, ultimately, the sample was drawn. Second, alistof &



villagas was undertakan according to stratified random sampling procedure.
The strata were decided on the basis of the distance froim the mine. The
significance of selection of the villages in this particular way is to capture the
variations in the impact of livelihood due to mining activities.

The closer a village is to the-mines, the more is the probability that is affectad
by the minihg. Since mines have started operation 20 years ago, it is difficult to
go for-a before and after analysis. Instead, with and without comparison will be
conducted. For the purpose of with and without comparison, 2 more villages
are selected that are not affected by mining: but belong to the same district, as
centrol villages. In the last stage, from 2ach sample village households ware
selected on the basis of circular random sampling methods for final study.
(Tablz 1), |
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To fulfil the objectives of the study, data were collected from both primary and
secondary sources. For primary data collection apart frem quantitative
tachnigues, this study used qualitative anthropological tools: As part of
qualitative data collection, the techniguess such as ohseryation (both
participants and nonparticipants), case study, key informant Interview, formal
and infermal Interviews, and some of the participatory rural appraisal
technilgues such as focused group discussions, resource maps, and seasonal
analysis were used. For gathering guantitative dats, household survey was
conducted using the pretested schedules. The secondary data were callected
from official records, policy documents, published reports of similar projects,
journals, and literature from social science discipline. | |



COAL MINING AND ENVIRONMENT

With due course of time, many environmentalists agreed that burning ceal is
the most polluting method for producing electricity and is causing huze
environmental damage. The worst thing that occurs during this process is of
course the production of greenhouse gases (mostly carbon dioxide emissians)
by buming cosal, but carbon emissions are not the only negative thing in this
pracess; as it also involves varied harmful compounds that released during
burning of coal, Besides burning process, environmental prablems are also
associated with transportation, storege and dispesal, loading and unleading,
blasting; etz. Because coal is predominantly mined fromthe surface of earth,
this often causes damage to nearby ecosystems as many of the scosystems
abiove are degraded or sometimes even completely remaved. Ceal is usually
transported by diesel trains over great distance, which means that it releases
extra carbon dioxide and other harmful particles. And thers is also coal dust
that ance produced contributes to particulate matter In the air which
ultimately causes air pollution,

The trace factors contained in coal {and others formed during combustion) are
a large group of various pollutants with a number of health and environmental
effects. As a result; it disturbs ecosystem and endangers human health as well.
Some cause cancer, others impair reproduction and the normal development
of children, and still others damage the nervous and Immune systems. Many
are also respiratory irritants that can worsen respiratory conditions such as
asthma. There is an enwironmental concern becauss they are often damaging
ecosystems.

COAL MINING AND AIR POLLUTION

In the era of 215t century, this belt has become an industrial hub. Along with
MCL, a:good number of coal-based thermal power plants, several heavy
industries, ccal washeries, and a larze number of subsidiary industrial units
have come up In the area. All these mining and industrial activities have caused
rapid degradation of environmental quality. Although, on one hand, the
natural resources available are degrading very first, on the other hand, the
demand for resources have risen in this locality because of rise in industries
and inflow of outsiders.



Across the globe, mining activities have sither direct or indirect association
with air pollution.= Although the effect of mining, ie, opencastand
underground, varies, the negative impact of opencast coal mining is much
higher than that of underground mines. The activities such as drilllng. blasting.
and transportation are the central cause behind air pollution. =2 Even the
release of fugitive dust Into the air is also responsible for air pollution.=In this
study, itls observed that in the mining-affected villages, due to the release of
particulates and poiscnous:-gases, the atmosphere has created havoc and panic
among the villagers. As a3 result, all the opencast mines have directly or
indirectly are contributing to the air pollution. Even the associated activities of
apencast mines such as unleading and loading of ecal, ransportation of ceal,
poor condition of roads, and huge quantities of open air coal burning by the
villagers are the-causes responsible for air pellution. The data collected from ficld

reflected in Tableo 531m\ that around 95.33% households reveal that mining has
polluted their local environment. As thers is no much variance in responses, the

re]mhahi}'ﬂftheqﬁfstmnnmreshmwhlgh reliability,

Tzble 2.
Respondents’ response on pollution.

Table 2. Respondenis response on pollufion.

NAME OF THE

VILLAGE

Balanga Khamar 73 (97.33) 2 {2.67) 75
Langljoda 52 (78.67) 16 (21.33) 75
Hansamul 75 (100.0) 0 75
MNaraharipur 75 (100.0) 0 75
Danam 72 (96) 3 (4) 75
Jambu Bahali 75 (100) 0 75

Total 420(95.33) 21 [4.67) 450 (100)

Tgi}lﬁ:}revaalﬁ that around 96.44% vi]}aﬁe-r*: responded by saving that MCL is not
taking any mitigation measures to app rehend the pollution caused by mining
operations. Villagers also added that ﬂm mitigation measares which MCL claims that

arﬂrmpliam-ented m!hﬂaﬁ’mtedwl]ﬂgessuchaﬁ use of blast-less technelogy and uss
of water spraver are nothing but white lies, and MCL iz violating the environment



laws and its mitigation claims are totally baseless, However, during fieldwork, itwas
obsarved that although MCL has taken lois of initiation to control pollution, it failed

in reaching at complets solation.

Table 3.
Respondents’ respense toward MCL's initiation to mitigate the pollution
caused by mining.

Table 3. Respondanis’ response toward MCLs initiation to mihgate the
poliution caused by mining.

MAME OF THE VILLAGE  MCL TAKING INTTIATIVES  TOTAL
TO MIMGATE POLLUTION

Balanga Khamar & (8) 69 (92) 75 (100)
Langijoda 5 (6.67) 70(93.33) 75 (100)
Hensamul 5(667)  70(93.33) 75 (100)
Naraharipur 0 75 (100) 75 (100)
Danara 0 75 (100) 75 (100)
Jambu Bahali 0 75 (1600) 75 (100)
Total 16 (3.56) 434 (96 44) 450 (100)

Abbreviation: MCL, Mahanpd! Coalfields Limited

Periodic sampling of air quality in MCL region is being done by the Rezlonal
office of State Pollution Control Board, Angul; Odisha. A brief comparison is
made using their sampling-results for Jagannath Opencast Project which is
presented in Tables 4 and 5 and can be considered as a representation for the
other opencast mining warks in the surrounding region of Talcher coalfield,
The highest concentrations of particulate matter are found within the mine
with concentrations gradually diminishing with increasing distance from the
mine,Z and hence, the expected concentration within the Jasannath Opencast
Project is much higher than the values reportad in the above tables,

Tzble 4.
RSPM (PMus) and SPM concentration In ug/m® [agannath Opencast Project).
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Table 5.
SPM concentration in ug/m: (Jagannath Opencast Project).
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From tables, itis also observed that the concentration of these particulate
poellutants is consistently increasing throughout the |ast decade. The SEM
concentration is alarmingly high at all the sampling locations, whereas
respirable suspended particulate matter (RSPM) concentration which once
used to be within acceptable limits is now gradually approaching its standard
acceptable value of 300 pe/m7. In some cases, it was ohserved that RSPM has
cressed the standard limits. The rise in SPM in lagannath celeny, that is,
residential area, Is a matter of seripus concern. The SPCB data of other mining
areas show that both the SPM and respirable particulate matter (RPM) levels
have crossed the minimum level even in most of the residential areas. The
2014 data collected from Hensamul village and coal transport of city road of
Bhubaneswari mine and Kumuda village of Lingara] mine show that both the
SPM and RPM levels have crossed the minimum level in all the villages.



WATER POLLUTION

Another ill effect of coal mining is its impact on the water resources which
perhaps is the mast important aspect as far as the axistence of the villagers is
concerned. Villagers in the affected villages claimed that coal-reiated wasts
and coal sludze are often Injectad in the nearby water bodies which makes the
water unfit for domestic use. The ponds which the villagers earfier used asa
bathing ahat na more exist as either water has dried up or the water bodies
have been clearly dominated by the coal-associated waste materials. During
the field study, it was found that mining operations have exploited huge acres
aof lands. Few learnad villagers also exclaimed that erosion normally causes
loading of sediments which has ehemical pollutants that cause varieties of
environmental issues. In each and every mining-affected villages, it was
witnessad that waste heap which consists of waste rocks may have cosl-
associated waste which can enter the groundwatar through leaching and may
cause contamination of groundwater. Villagers alse expressed that they have
also experienced a change in the taste of drinking water. Sourees of water
pollution.

Table 7. Sources of water pollubon.

SOURCES OF WATER FREQUENCY PERCENTAGE

POLLUTION

Mining watar gaing fo 101 224

existing waler sources

Mo racycling 60 13.33

Dumping ash 186 41.3

All 103 22.9

Total 450 100.0
Adapled from Fleld study

Both the biochemical oxygen demand (80D] and chemical oxygen demand
(COD]) tests are a measure of the ralative oxygen-depletion effect of a waste



contaminant. Both have been widely adopted as 2 measure of pollution effect.
The BOD test measures the oxygen demand of biedegradable pollutants,
whereas the COD test measures the oxygen demand of biodegradable
pollutants plus the oxyzen demand of nenbiodegradable oxidizable pollutants.
The data presented above show that suspended sedimentsand COD ih mast of
the mining areas and BOD in few cases have crossed the specified standard.
Aguatic life will be disturbed due to reduction in photosynthesis, high
suspended sediments, COD, and BOD. However, the recent initiation taken by
MCL for zero discharge of mining water will solve most of the water relatad
problems.

Drainage water from the mines discharged Into various streams and rivers has
affected the aguatic life. Many wildlife species are highly dependent on
vegetation growingIn natural drainages. This vegetation provides essential
food, nesting sites, and cover for escape from predators. The development of
mining projects destroys vegetation near ponds, reservoirs and reduces the
quality and quantity of habitat essential for waterfowl, shore birds, and many
terrestrizl species. The loss of habitat requirements for many animals did not
permitthem to adjustto changes created by land disturbance. As 5 result, it
has reduced wildlife.

NOISE POLLUTION

Coal mining is a loud, daylong, and nightiong process that includes blasting,
drilling, and continuous movament of heavy vehicles. These mining-related
activities have resulted in emisslon of loud noise which has disruptad the lives
of those in the surrounding communities and has reduced the guality of

life.3 During field investization, there was clear avidence thatthe ill effects of
mining affected not only the environment but also the human habitats as well.
Blasting which is dane for the coal extraction shakes the ground for some
distance around the blast site. Residential properties around the quarry have
experienced significant increases in the effects of blasts. Villagers were very
sad about the fact that they had Invested astronomical smount of money for
their houses, but the vibration which emerges out due to mining has given the
villagers a big jolt. More than 60% of the villagers expressed that blasting-
related operations are making the children terrified and have brought
disturbance in thair studies. According to some residents; they could not sleep
at night because of the blasting and the factthat heavy-duty trucks cperate
virtually all night to cart coal to the company’s plant: Teble g represents that
around 215 of the households reported blasting as the majer cause of noise



pollution and 2% of the households replied that the movement of heavy
vehicles in the mining area creates a noise pollution which was not found in
the control uiTlages. Due to noise pollution, the households faced a lot af
problems, le, hearing, mental disturbance, disturbance in studenis’ studies,
and house cracking, which are clearlyshown In Jable 10,

Table g.
People's Perception towards Causes of Noise Pollution.

Table 9, Peaople's Perception lowards Causes of Noise Pollution

CALSES OF NOISE POLLLTION FHEQLUEMNCY HFEHCENTAGE
Movement of heavy vehicle 4z 8.3
Blasting 408 90.7
Tolal 450 100.0
Adapied from Fiokd study.
Table 10.

Issues assaciated with nolse pollution.

Table 10. Issues associaled with noise pollution.

PROBLEMS FACED DUE TO FREQUENCY PERCENTAGE
NOISE POLLUTION

Hearnng 23 51

Mental disturbance 58 12.89
Student =tudy disturb 3 0.7

House ctacking 366 81.3

Total 450 100.0

Adapted from Fiald gudy



So far, noise pollution is a cancem; itis due to heavy machineries-and blasting
operations. So, workers in mines should be provided with hearing protection
devices and duration of exposure should be reduced to minimiza the adverse
health effects. It was noticad that the company is providing sufficient hearing
protection materials (earplugs and sarmuffs) te operatars and workers te
reduce health hazards from nolse. But itis seen that operatars are not
following the norms. Although officials from MCL said that blasting time s very
much limited and its effect is minimized using electronic delay detonators, the
villagers claimed that they are highly victimized due to blasting, and during
fieldwork, most of the households have also visualizad cracks in their walls.

IMPACT ON LOCAL BIODIVERSITY

The development of coal mines has led to the loss of forest cover and
simuitansously affected biodiversity and wildlife corridars in these forest
areas. According to the Ministry of Coal (MoC), about 60% of coal resources
are located in the forest areas (MoC, 2005). Most coal blocks allocated in the
last few years have been in or adjoining forest areas. Of all the coal leases
acquired by CIL, 28% lay under forest region, ie, out of which 2 00 000 ha are
coal leases and 55 000 ha lay under forest cover (Greenpeaace Report, 2012},

The MoC estimated that given the rising demand the need for forestland for
mining will increase from about 22000 ha in 2005 to 75 000 ha by 2025. In
Angul-Talcher regien In Qdisha, for instance; forest cover has reduced by 11%
between 19732 and 2007 due to coal mining (Singh, 2010). Coal mining,
especially opencast mining:and the evacustion of cosl, requires large tracts of
iand for extraction procssses, industrial purposas such as thermal power plants
and captive plants, as well as ancillary processes such as 0B dumps, pipelines,
railway lines, and public works. it destroys not only the standing forests but
also animal corridors, which divertad the streams.

Mining has affected the local environment and associated biots through the
removal of vegetation and topsoil, the displacement of fauna, the release of
pollutants, and the generation of noise. Mining of coal, bath surface and
subsurface, causes enormous damage to the flora, fauna, hydrological



relations,-and soil biological properties of the systems. Destruction of forasts
during rﬁinlng,npﬁ-mtiﬂh is invariably accompanied by an extensive damage
and loss to the system. The OB of coal mines when dumped in unmined areas
creates mine spoils which ultimately affects the surrounding vezstation.

The destruction of zcosystem in pestmining period has brought a great lass o
the wildlife and their habltat. Both direcily and indirectly it has damsged the
wildlife. Thase animals live in communities that depend on each other, Sunvival
of these specles can depend on local ecosystem, soil conditions, local climate,
altitude; and other features of the local habitat. The impacts stem primarily
from disturbing, removing, and redistributing the land surface. Some impacts
are short term and confined to the mine site; others may have far-reaching,
long-term effects. The most direct effact on wildlife is destruction or
displacement of species in areas of excavation and heaping of mihe wastes. As
per villagers view, most of the wildlife species are extinct. Mobile wildlife
species, such as game animals, birds, and pradators, have lefi these areas.
More sedentary animals, suchas invertebrates, many reptiles, burrowing
redents, and small mammals, are severely affected. The fragmentation of
habitats due to mining activities has made difficult for some animials for their
ecolegical move. In some-cases, the isolation has led to local decline of species
or genetic effects such as inbreeding. Species thatrequire large patches of
forest simply disappeared.

CONCLUSIONS

Environmental degradation is inevitable while it is associated with
developmental activities such as ceal mining. In this study, it was observed that
in comparisen with control villages, the mining-affected villages witnessed
varied environmental issues, With increased produciion of coal, the
environment of mfning—affected uﬂlag&s is degrading hurriedly. Although the
mining authorities claimed that they have taken varied precautionary
measurss te control the level of pollution, it still is responsible for air-related,
water-related, and noise-related pollutions. Although the concentration of
SPM and RSPM in some areas is going beyond the permissible limits, this
ultimately is responsible for numerous respiratory diseases. Evenit has
decreased the average life span of project-affected persons. Simllarly, the
aroundwatsar quality in Talcher-Anugal industrial complex has crossed more
than 100 which is not at all suitable for drinking. The rise in suspended
sedimenits, COD in most of the mining areas and BOD in few cases; has crossed
the specified standard in mining drainaze water. This may disturb the aquatic



life in local arzas. The ill effect of noise pollution is not only increasing the
hiousehold repalring cast but it is also responsible for some sort of hearing as
well as mental disturbances. From the existing air, water, and noise quality
cdata: personal observation; interactions; and through photographic coliection
of the study area, it can be eoncluded that a major initiation is required to
m}}lltml the environmental degradation by minimizing several aspects of
pollution.
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