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Ln tnodue tion- 

Waten pollution hepp ens hen toxie Sobstances enten 

wate n bod.es Soch as lakes, nivens oceaans and so on. bettin 

diosolued in hem,yiog sospen ded in ke vaten on depos ing pn dhe bed. 

This degha des he quality of duaten. 

Not only does hi spell disasten fon aquaie ecasystemb, he 

Pollotents also seep hnoogh asd heach bhe ghovnd waten, phick gh poll 
end up in ouh households as Contaninded waten we use in oh daly 

aciv:tes, in cluding dsiaking. Naten is bpicaly nelened to as 

polloted hen is im paibed by athne pogenie contanin an ts. Ng tunal 

Phenomena such as volcono es algae bloom, stonms and ecnhauake 

CaUse majon changes in ua ten qualty and e ecolegical stetus also 

of wateh. 

a ten polletion is a majon globel phoblem. It nequines ongo in 
nesounc e poliey at all levels evalvation and hevis1On ot vaten 

Cntennatonal doun to ind.. doel sesteves aqu.tens and wellb). Tt has 

been 409,ested hat vaten polotion s he leadng uonld wde cause t 

dead and diseases, Waten pollotion actoun fed fon he deaths of 1.8 .l 

Ro ple in 2015 
he ongani2ation blobal Oceand Envinomental bunveys (hoE S) 

Con siden waten polvt.on as Dhe of he main Envho mentel phblems h.t| 
Can phesent a das dangen ton he enistence ot fe on eahh 

he next decades One ot e main Concehns, is hat uaten 

polltren, heant phytoplamktos who phedure 70). of oay p en and 
hemove a lahge pa»t of canbon dioxide on eahd4. The ohgani2 ation 



phopo ses a numbeh of measuh es foh he stuation, but hey 

should be teken in he next joyeahs fon being efectve,India d 

china ahe two counthies b.h high levels of vaten polluton .An 

esfim at ed 530 perple in a d.e of wateh polluion eluted les 

Cinclud.n vaten bohne dseases) evehy day. Aboot 9 pencests of he nclud.og wa ten d inhe cies ot chna polluted. 

ypes of waten pollution 

OUntace waten pollut.om 

bontace waten pollotion includes pollot.on of niveths , lakes and 

oceans, A subset of suntace uateh pollotion is mahine polluion. 

Matine pollution 
One Common pa of enthy by eontaminants to he sea ahe 

hiveh ehs An exam ple i dihect, dischenginy sewcse and indus thial 

aste into he ocean 
. Poll otion such as dhis occuhs panticulanly in 

develo ping hations . Lange 9yhes lvonfe x es) in lhe ocecn s tmap 

pt loating plastic deb». , Plast.e debnis Can absonb toxie chem caly 

fnom Ocean pollotion, Potent.all pois onng acheatemes hat eats t. 

oolhese long-lasting p.eces end up in he stomaehs ot Many 
mahine bnd s and an mans, T hesolts in obstnuction ot dyestive 

paLway, hech lead s to heduced appei te oh even stahva ton. Theve 

Vahiet ot seonday ettets stemm not thom he ongnal 
abe 

polo tant, bd a deivae cond.tion. A exam ple stbeahing 

6ontace un off, uh.ch con in.bt He pene tnation of wn lisht th 



the vaten colomn, hampehing photo syndbesis in equetic plauts. 

hound waten pollotion 
Tnten actions betueen ghound waten and sunfeee waten ane 

Complex. Con sequ ently. ghound wate polvtion, alko heftened lo as gnoD nd 

bas ten Con ta mina tion ,is not as eas.ly classti ed as suonface auaBe 

pollotion ., vey natone, ghound a teh aguitehs ahe 

B0sce phble to contaninaion fhom sauh ces hat mey not dhety affeet 

sUntace uaten hod: es, The distneton of pant vs non poit soUhce 

may be ihhelevant in some si tuations. 
Analysis of ghound vaten eontamination may toe vs on so 

chhactehsstics and sle joology. hy dnolosy hy dnogeo lsy and ie 

ha tene ot he contaminants. Cavges ot 9nound vater pollotian inelvde 

natuhally -octuhing lgeagenic),on site sani tation stems, 5ewcge, 

fent.izens and pest. sides . comm eh cial and indosthial leaks 

hy hau lhe thactoiag land f. II leae 

MeasUhm ent of qvalidy of Waten 

Ihene ane tuo main bweys of hecsuhing he qually o 

uates. One i to ta lke sanples o he vaten and measoh es 

dh e con cen tnaion s of dflerent chenicels het t contains. T1 he 

chemicals ahe denge nous on he con centhatons ade too ghet, ve 

an hegahd he watex as pollu ted. Meas vhe me nts .ke :, ane 

noLn as chenical indicatons of zaten quelit. Anoieh Lay to 

measune waten qualt invo lves ex cmi he , insecis, aad 



oten invente brates hat he wsten wll suppot . If many dfehent 

types ot cneatunes Can ve in a iven , Jhe qualis lkely to be 

Vehy god, he nieh sopposts no f.sh fe at al, he qualk, is 

obv.ovsly much pooh eh . MeesUhement lke his ane called biological 

ind.catohs ot eolen quality. 

PCategohies of_polbten souh ces 

bomtace wateh and ghoundeate have often heen studied 

and managed as sepana te hesouhces even lhough hey ahe nted elated.| 

bustace waten seeps hnough e soil and becones 9hovnduaten . 

Conveh se ly, ghoUnd &waten Can also teed suntace evaten suhces. 

bounces of suntace aten pollstion jenensll, 9houped in to 

tuo caBeonies based on hen ohigin. 

Po.nt hounces 
Point 5ouhce wate» pollton hetens to conta minants that ente 

thom a single, idestl.ble sovne, svch as a ppe on 

di Hch. Examples ot soun ees in Js calegoh'es inc lude d.chahges 

patenway a 

asewage eatment plant, a factoy. on n cidy stohm dain. TDOM 

The U.s, Clean Waten Act CCHA) detines point soubies fon 

nejo latony entonce mest pthposes. The CWA Jo.ion of poiat 

sovhce bas mended in 1987 to in clode municipal stohm Sewen 

Systems as bel. industnial stohm wa le, such as fnor 

COn stouction 6iteS. 



Non Point 5oUnces 

Nonpa.t oonces pallut.on elens to dffose contanination t 

doe nst .g.nate tnom a sgle dsenete sounce. Th. type f polot.en 

otten e comulative effe. f small aconts of contamaents 

ange anea , 
A com mon excmple i» ke leachiag gahened tnom a 

out of nthogen com poon ds hon fert.lard aagh.culfohal land s . Noh ent 

nun otts ton aten tnom sheet flow oveh an aghicoltonal f.eb 
nun 

a tonest ane also c.ted as excmples ol non pot sounce palo t. on . 
Contaminated stonm water washed oft sf parkia lots, noads 

and highuiays, Callied uban hunstf, is sometnes incloded vnder he 

cate gony ot non pa.nt soUh ces. Th., hun ff becones pen pant souhe 

because iypicell, chane lednoston dhein systems and 

chang ed Heugh pipes to leeel suntace vatens 

categoy 

Causes of waten_ palletion 
Mest weten palotien doesn nat begin in e vate iteelk. 

Amound 8o pencent dt ocean polotion entess oun ses thon he land 

Vstoly ny hman acht, can have an ettect on ihe quall, sf oun h U'man 

uten envhonent. when tanmens tentilize ke tield., he chenicel 

Hhey Vse ane gha doally ashedha into e 9nound waten oz 

bUntace waten reanby bo metimes he cevses ot ten pollotien 

ane qute sDph.s.Chemi cels heleased bysmokestac ks lehimneys) 
Can ente he atmasphere and he fall back to ecnd as han, 

enten eas, ioens, and lakes and ceUsing Laten pell ten . enten 
That's colled atmosphenie depostion. Weten poll uton has ma 



inc ludng patogenic micno onganis ms, potnesc ble onganc 

vade. plant notient toxie ehenicol, sediment s, leed, petnotum 
and nado aeti.e sebstances. bevenal types of walen polluteuto ae 

CaUies 

Consid ebe d below 

Domest.c sewag e Thiste phimahy sounce f pahog ens 

(asease Capsing micno Ohganismá) and potnes ci be on ganie substan ies. 

Because Paihoens ane extcheted in feces, all sewag e 1hom cities 

and towns1kel, to contain pathopens of som e ype. polential 
phe senting a dinect hneat topoblhe heali. Potnescible ohgane 

mate pnes ent a dterent sont of Hheat toeesten qvality. A onganics 

he decompose d natunaly, in e seuage y bac tenia and odhen 

miCho Ong onis ms, he dissolve d oypen content of he waten 's depleted. 

This endang ehs he qua lity ot laks and stseams, uhene hgh leveb of 

ens 
ane hequ.hed fon th and olh en aqvatie onganis hs to 

berr seweg e - treatn ent phoce sses heduce e levels of 
sOh vve 

Pa hogens Cnd ongenies i uaste waten, bot hey do not elnate 

em Competely. Donestie seusge ho a rjon souhee of pla»t em 
notnients mainly nitnates and phoB phos phates. Excess n.thetes and 

phosphntes n waten phomo te e nauh f algae, somelines cavsing 

Un0ss Vally denge And Dapd gnho elhs knsan as algal blooms. When he 

algae de, onyg en dissol ved in he vaten decl.nes beeause mcho 

Use 0g en to dgest algoe dokin g he phoces ot deampesk 
he ohganc wastes, de compos.tion. Anaetobic ongan's ms hes metabolze he onane 

neleasing 3as es soch es mehane and hydhagen sok de, chieh ave 

hanmiol to he aensbie fonms of lfe Te phocas by :ich a lake 



changes tnom a cleon, cleah cond.t.on -wi a helctiely low concentns 

o dsso ed nutnients and a balanced aqva he connun bo a 

noient nich, algae -1.lled e and ence to an oy en- deteient , 

uate Ned condtions is called eutaoph cal.on . Houeveh, uhen is 

acelenaled by homan activily and usteh pollution, Can lead to he 

pnematone agy and dealh of a body of aten. 

Nuients suita bly, thes ted and vsed in modemte qpant.kes, seucge ca 

be a te»tizen. it »eturns mpoh tast noth.e nts te he envihonent, soeh as 

hagen hos photos , h.ch plants and animals need fon ghowdh. The 

tnovble 1s sewage i often nelecsed much gheaten quanttes han 

he natunal envihoment can Cope i A.chenitcal tenl:| zehs vsed by fabnm e 

al so add notient s to he so:l uhich dnen iao hiveh and seas and 

add to e fert:lzing elfeet of lhe seangse. logeher, sewege 

2 eh can cavse Gmass ie che a se in he gnowlh ot alga e af on 

plan ktom hat ovenuhelns hge areas Oc eans lakes oh diuens . i 

hon asa kal hah m ol algal blopm Ts han afol b ecavve it hemuves 

oaygen tnon he uaten nal lk:lls olhen tohas of lle, lerd.., lo hat is 
onyg en 

Mnown as d ead 2on e, The lholt of Mexido has one ot he twonlds most 

specta culan dend 2one. 

Waste vates- 
A feu tatistices illvstnate te scale of He problem 

that vaste eaten Can Cavse, Anovnd half ot all ocean pollution is 

Cavsed by semagae and waste walen .Eack yeah , he wohld genenstes

pexhaps 5-10 bhon tons ot idustnial easte, nveh of hieh is pomped 

Untneated into and o1hen oatenuay s. Tn the Us alone, vehs, OCean5 



Ahoond 400,000 facton.es take elean va ten thom niv 

pollted eatens bath i, thein place, Howe ven, hne uene have been nejh 

impmove ment. in ueste vaten treatment necetmce 1970 U6 Ke 

and many pu 

nvihomontel Protection Agent, lEPA) has vested aboet 70 b.Ion dolans 

Phov.ng uaten treatment plants lket,as of 2015 enve ahound 88 

Pen cent ot ** he bs popolation. Hoa even anoken 271 b..en dollohs s:| 

heeded to opdate and opgnade he ystem. 

Factones ahe point sounce of vaten pollo tion, bot qo.le a lot of eaten 

polluted by ondinay people.thom non poist sounces, 14s how ondina 

Geten be comes wa ste uaten in le t. nst place. V.nfoally evehy one 

chenicel o one sont ot anohen doun hein dnains on to.lets, Fven 

detengents 0sed n ash ,mach.ne and dishashens eventually end op in 

OUn en and ocecns . 

So do he pesthedes ue ose on oUn gandons 
P 

A lot of tonie pelluton alo entens vaste cates t hom hgh uay hun off. 

Hh ay he typeely covene d tdh a coc kta:l ot toxe chem.cas-

eueny . fmom sled tuel and bake fuel to b.ls of onn kihs 
evehy 
and ehavst enis ion 5. Wh en t hains, dhese chemica s vash nto dnains and 

ohs is not unusal ton heauy semmeh hain stonm to vash toxic 

cheical s into hivens in weh conc entations het hey kil lahg e nonben s 

of hoven oight. Th has been etmatedhat, in one yeah, He 

hh ay hon oft hor 

waten envibo nent as a typicel tenker sp. Sone hiyley hun off 
glo lage c leaks as mvch oint oun 

ay 
into deinsoens can pollete 9h ovnd ta ten oh aciUm v late 

hvns 

he land nest to a nond, making n ch ea singy txie as e 

ea g y 



Chemical waste - 

Detengents abe nelatively mild wbstances. At e oppesite end of 

e spectnom ae highy, toxic chenieals svch as PCBs , They kene o onee 

widely vsed to manofadone elethone cibcwit hoahds , bot ein hahmtol 

efteete hae ho been h ecogniz ed and ein Use is hi heshbiched in 
many Covnthies . Nevene less , 

an estimated half m:on tons of Pees uehe 

dis chang ed into e ensibomest duning he 20h centusy. Tr a olass ie 

ei tmple of hans bepn daby polltion, thaces ot PeB hae even been 

ond in binds and h in e Anctie. hey vene cah'ed ene thhogyh 

e oceans, hovsands of mes thom heve hey ohigi nely entered e 

envihoment AlMoogh PCB, ane widely ammed, he in etfee abe fell 

o any decales becawse hey last a long tine in he envino ment 

ibh ot bneaking doun. 

Ano hen und of toxie polb ion comes thom heavy melals, sweh 

as lead. cad nium and en coby. lead was ohce Commonly vsed in 

gasoline , tboogh its use is no es thie tes some countnies . Mer evhy 

and cad mivm ae s stl osed in bates.es ,Und:l necently.a highly toxie 

cheieels called tnibt, H CTB) was vsedi paiat to pholeet boats 

fnon e nevaging effeets of he oceans. hon cally, hos even, TeT He neva9 "g 

9hadually ecoghit ed as pulolat, bonts painled i } ene 

nveh damaga t dhe ocec as he oteans hehe do 

tohe hoats 

Radio octive vaste 
At hgh enough con centnations nadio active waste can k:ll 

concen tnations t can caUse can Cens On d en neses. lower 



Ol polletion 
Petholiem l:l) pollation occUns ohen ol thom noade and panking lot 

cahnied in s0slace nen olf to vaten bodies. Acidental ol spl. ane 15 

also a coU'hce of l pollu tion a: in e devasting spills thom he lanken 

Exxon Valde2 ( uhich neleased mohe than 260,000 bah nele an 1989) and he 

Deep waBen Hob 2on o mohe kan 4 m:on bahhels in 201o) .0sels 

eventuall move towah d shone,hanming aqvathe te an d dam.ag'ng necheation 

aneas. 

Plasics 

vm toally evey uind of manfaclored object fhon elotng to avtomobile pants 
Plastie 1s one ot he most common matenials vsed ton making 

plashe i htand floats easily so iCan 1navel enoh moUs distandes 

achOS he oeeans, most plasies ane not bde biodeghade ble uhch m eans 

hat tng 1:ke plastie hotle tops can 
sohvioe in te ma envibo ment 

fon along time. on 
Plasties phesents a mejoh ha2abd to sea binds,fi,h a, d oen nahin e 

m stharyle 
cheatones, Fon exanple, plastie .hilines ad ohen debhi 

On choke fih. Abovt helf ot allhe sonld's seabind species ahe n 

have eden plastie hesidves. In one study ot 45o shean watens in lhe 

No» pacitie , oven 3o pehe ent ot he binds ene foond o contain plastie 

n ein stamachs. hesidve 

Aen speeres 

Pollohon can be bological as vell as chenical. Tn sone 

pant o dhe won ld, olen species ane a maja> problem. Outside hein nohnal 

envino ent hey have no natunal pnedatons, so hey aqi dly oh ld, 



Chou dng out he ogoal animals on pla,ts at dhsue hene. Common exanple 

of alen species incude 2ebxa muse ls n he onest lakes o the UsA, 

which vee cahied hehe them Eon ope by ball est uaten 

.Sediments -

bediment hesvlling thom so. enosion Can be cadhied into vaten 

bodies by 5Ontace honoff. bespended sedinents indenfedes wilh he 

ponetnation o sonlipht and vptets de ecological balante of a bod, of 

uateh. Alse cands nept he nephodo etive cyeles r ish ane 
othen tohms of ite, and when it settles ovt of sospen sion can 

Smohen bottom doellin oh gani sns . 

Thenmal po lution 

Heat is eonsidesed to be abateh pollutast becavse 
tdecreases he capacity of vaten to hold dssolved oxyg6 Oy gen n 

soltion, and t incheases e hate of netabolism of fish . 

Valoable species of 9ame fsh yh cannot sunvive in Waten 

Aidh veny low leve ls of disolue d oxygens. A majoh soUnee of 
heat is he phacice of dis changing coolng waten thom 

Poven plants in to nivens, he dis changed vaten may be as plants 
much as 5c l27f) wan 

Wat en. 
han he natunelly wan men 

o cC 
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CAUSE OF WATER POLLUTION: 

/WASTE WATER 

OF 

FAC TORIES 

WASHING OF 

CLOTHES 

/OIL SPILLAGE 

TN 

OCEAN 

OEPOSITION OF 

PLASTCS 

IN MARINE WATER 



(14) 

ATHIN G OF DOMESTIC ANIM AL 

BODY ARBAGE DEPosITION IN WATER 

CLEANING OF WA TER BODy 



Con txol of polution 

Municipal vasteuateh theat ment 
Un ban aheas ot deve loped counthies, muni cipal pasteuetHeIn 

istpieally thealed b centhalized sewage theatment plants, Well-de 

and openated system can nenove 90 pehcent ot mohe ot he 

pollotant load is sewage. home plants h ve 
addiional system to neno 

hutient and palogens , bot dhese mone advanted theatnent steps get 

pho gh essively mohe eapensive, 
Natune based solotions ane also being 0sed insle-d of 

setwen ovent lows o cenhalized tnestment plants. C:kies uih senitany 

Combined seuen ovestlo ws eploy one on mode engineeNing apphoach es 

to he duee dis chahges of on theated seuage, incodig to 

utilzng a heeninfhestnuctvhe apphos ch to imphove stohm ve ter 
mana 7e ment capacil, thdough out He ystem, and edu ced he hy bhavlie 

oven loa ds ote thentment plant. 

hepa and nepla cement of leaking and nolfunctioning epipment. 
incheas ing ovenall hy dhevlie cepait ot he sewage collect.on 

sy stem. 
... 

Onesite sanita tion and safely man eg ed san. tation 

HoDse holds on bosin ess not 4ehved ba nunicipal thestnent 

plast mey have in didval serhe tenk, hich phe- tneat. te 
Oin 

waste wate on ste ond initnates to the sol. Impho pehly designed 

on installed sepiie systems Can cUse gnound waten polloton. 

leball,. about 4.5 b.ll:n pee ple do not have sately many ed 

antation os o2017 acion ngto an esimste b, ejiat 



monitonn9 montoning phopng mne foh aste supply and sanitation,lack of acuess to 

saitation ofte, leads to waten plotion ep. via he phactice of open 

detecation, duning nain ev ents on floods , bhe homan tales ahe moved 

tnom e gnound wh ene hey ehe deposi hed into g0ntazes watens. bipld 

pit lathnes may also get tlooded duning hain hain events. The vse o 

5antetion senvic es wov'd phevent d:. type of acBen 
Safely manans ed 

polletion. 
Tndustnial uastewaten theatment 

bome industnial tacil:tes genena te vaste Lwa ten hat s sinilan to 

domesie eage 
an d cen be thested by sewag e t»estnet plasts. 

matten toxie pollotants oh nutai ents svch as anmona, heed speciali zed 

theat ment ystem s. bome industhies install a phe-thestnent ysten 

Tndustnies that genanate vasBeweten vih high contentnations ot onganie 

t nemave to nenve sone polltants and de dischange le pantiall, theated 

aslewates to he mnicipal sewen ysten.Tndstnies gen en ating 
thestm eat 

Lange volones ot astewaten typieally openate deh own tnestm ent 
Lan 

, stems. 5one indus tnies have been soceessiol at hedesi, ning dhe ih 

hanu ta ctusng pdocesses to nedoee on elmi nate pollotants, Mnoyh 

pnocess Called polution Phevention . 

To nemoe heat tnom wastewaten geneha ted by po en plavts 

tee tuning plants he tlloaing technologies ahe bsed 

ling ponds , man- hnde bedies of eteà designed fon cooln5 h» sooing 
evapo hation , ohection and had.at.on. 

Ceolngtoweh s, ehich transfen vaste hest h. he almasphene 

Anough evapohation on heat thansten. 

Co genenation a phocess whene ss te head is ecycded toh dones h 



16) 

on indsbhi.al healio " 
Agnicuhomal asfeaten heslnont 

A) Non pont sounc e Conthols-

bodinmentiashed oft 1dis JLe langest soun ce o 

aghicotunal polletion in e s. Fa»mens mey vl.2e ehoson contnols 

heduee nvn oft flows and elain su on de:h ields.Con non 
ec hni que s in clode contovn plouing , cnop mulehing, chop no tation, 

planting Ppenennial ehops and in sting bipanian bvfuns. 

Notients are typieal app lied lo faha land as com eheisl ferlzen 

phayin of munieipal od ihdustnial aste weBen on 

slvdge. Nbients may also enten nunolf fnon Chop nesidues, inhigation 

eater, J:e, and admosph erie de pos:on. Fa nchs can dovelop and 

a nal manoe on 

inple ment hotsient manaGement plans lo nedvce excess application o 

neinient dnd nedoce he poBent.l fon notnieat pollution. 

To ize pestic'de inpacts, tadn ets may use integnste d pest 
Management techin gues to maintain Contd l oven pe sts , heduce nelieule 

on chemical pestiei des, and photeet eaten q-akty 

)Point so th ce wasle saten tnealnend 

Fasns i lange lestock and poultny opehalion , such as 

Factony tadms ahe called con Cen tnated inafeed.g openalons o 

fee dlots in he Us and ane being svbjeet lo inchea sing 9ovenA n est 
he gulation . Animal lobies ahe vsvaly tnealed by containment in 

n nenobic lagoon betohe dispo sal > sphay on tnickle appliealion t 
qrass land. Cons tnucted Letland, Ghe 5ome tines vsed to facilitate 
heatment of anmal vastes. Sone annal slnies ane theated hy 



iing sthats and con posted at high tenpenatone t. pidoe e a 

bactenio logi.eelly sBes:le and fniable nanuhe foh oilinphoue n ent 

.Enosion and sediment Conthol thom Consthoetien stes 

bediment tnon Constouclion sdes i is managed by installation of 

enosion Contro ls, soeh as molching and hy dno seedng and sedinest 

Contnols such as sedimet basins ad fences. 

Dischange of toxie chemicals svch as moton fuels aud conthete 

ash out is pmevented by vse ot 

spill phevention and coninol plans and specially desighed 

contai nens and stDoetun e svch as oventlo Contnols and diebsion he 

Contnol of Un ban nun olf 

Efteetive contnol of vhban honoff involves nedveing e velocly 
and flow of stonm aten, as ell as hedveing pollutant dischanges. 

Local goven ments vse a vaniet, ot stonm aten managen ent 

teehniqves to nedvce he ette t. o onba, non dt hese techniqves 

hest manag e ment phactices ton ksten pollution in he 0.5. may tows on 

talled 

vaten qantily contnol, shile othens tocvs on inphaving wateh 

n one penfobm bo tuctiens . Pollbtion pheven tion phatices inclde 

bo impait develogment tehiqoes inst.1lion o neen neots and 

M pDoovea cheni.ca handing Punslt ngetion ysten inclode intlH» ation 

basins, bionetention systems, Consthvcta etlands ,netention basins and 

smlan devices. henmal pollution fron unott can be Con tmo lad b, 

ka ten manag ement tailtates Ma ab sonb he nunott oh dinect t 

into ghound wateh, such as biene lention 5ystems and infltnstion basin. 



EFFECT OF WATER POLLUTION: 

OVERUSIN % OF PLASTIC 

CAUSIN 

DEATH oF MARINE ANIMAL/ 

NEU TRIET SEDIMENTATI ON 

CAUSES 
EUTROPHICA TION OF 

WATERR 

Nov. 2007 

Oct 2009 

May 2010 

CHANGFS IN CORAL REEVES| 

DFATH of MARINE FISHES DE To OOE To 

WATER PoL[UTiON WATER PoLLUTION 

(wITH REFERECE To yEAR) 
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C Comlamt3 

hge mumber Topie 

lmlrodueliom

Cau ses behimd Ai Pou ullom 

EFfeets Ai Polluttom

Imaet o Air PoUuBom
m mdia 

Key Govexmmet mitia ves 
amd Poliey meas ur23 

Co cusiom 



nroducliom 
glo be lodoy ai poUulom has emeged a 

na health problem amd is idemtified as 

emvirommemToL heoltR hozad by agemcie Su o by 
he Wor ld Hea It Oxgamiqo lom (vlHo) amd gOvem met 

arouMd Re wovld, Am imcreo3e im comcen relion o 
ollulaits boR gaseous ad solid is amomg Th 
anget haaltA isk im h world amd accordimg To 
he latest data 

released by HO, indoor amd outdcor
olluTon nere reepomsible fpr 37 b iUiom deoths 

° peeple oged undax 60 901 IM 

Whot s air ollufom 
Ai pollutiomrefers t he re lease pollul�t

heal amd 

olulaht 

iTt Re air Ret ona detrimemlal to human 

the plamat a> whole 



a uses behimd Ai llulom 

hane ane mamy ca uses ai otlufrom, Some o4 

hem ae maTome d beldw 

Source ai 
)Vehiele. exha ust fumes The mumbe oma 

utiom 3 ve hical exhaust fumes, ohich happer to re lea 
higk amo unts o carbom m oxide. So hese days, pcople ae lo ok im torely les m fossilfuels to powe cas, le.ading t le toxie emissioms info the emvirommeit 

torely to owe CaHS, 

Fossil fuel basad pouwe plamty fassil fuels rresemt wide wide 3cale probtem shen hey are burmt for emey in ow plamts. Chemicals tke Sulbhur dioxide are releaswd durimg the bur min proces which pollu te e ain 
Comalkuelion amd aarillwral advities On a daily basis 

almosb here from 
dirt and dwtis ieked u ip the a mos exco vatimg amd damo tion tybe Consrucllom aclivitiesaclivitie s Pleml Plamly masly chemicals get lace imle he atmesb here tom pestiides amd fetiüge-rs wich ae beimg d at creasimgy highex ral 

4) Household adivilies Co mmom hoehold chemi cals , l:ke 

imld 

atmaskhere 
beima sed at 

blea th, without rope ventilatiom is a lemary sowce So e. imdoor air pollatron. Smokimg toba.ceo rough tke use cigara fes also releane Toxie olulanmts imto the ain 



Efoet Air Dlllom 

diact 'Globa Glob al wa m inng Lwanm. img 

ho ube 8beet wi is comSquer ce o Tee 

oduced by e high emissiom oCD, amd metRame 
imto he atmosphexe. Most k e emissi oms Re are 

produced by Re imdusy . 

comsaquenCe *glo bal 
war m img , Nhem the terbexaure o he plame imereose 

im tRe usual elimatie cyeles. 

Clinalë chamga amothe 

+here i disturbamce

Acid raim he gas emitted by imdusiies ower-blam heaTig amd 1ramsot are vey loxic These gases im clude Sutpu dioxides and milrogM oxides ut rat wik waloe DXideg wueh 
mole cules clouds 

Kespiralo*y heattA roblems 
Imhala TTom 

Re umgs toxleagemt direety affects he umgs amd othe Ogans 
Deterio r a Tiom fields-Acid aim elimate chamge amd Smo au damaga e Exths Surface wieh 

direct cp ms equeuce ol ai pollulion Heuce it 

dimect are a 

diwecty beetsrieulore, hag *ocye les a d he cempostlom ood 
we eaT. 



ndio -aet o Ai llution im 

Aier polltiem, beth 
doors amd out dbor have had 

niicamt imba ct om a heal eitigems 
well as he acomomy . 

The global burde ok disease rep«f has ramked Outdodr 

1, Air polutlom 
amomg the lea dimg Cause deatR m Imdia 

air olutim as ta hif th leadimg cause death daatR and imdoor air pollatrom as Re third leadi mg CAus 

leadin eause2 mdio 

Re third leadimg cause as 

.Nagoaf ve imbo.ct o agricultural pr odueliuily oductiuily Arecemt rasearch study Recamt elimal amd ai amd ai olertTom impaeta om mdiam agricullwre by scietists a 
he Uni vexs i 

Califormia 
gricullwre " ,bu 

Scientists at 
3. Cost o air pollutiom am oumfs 3 Ro GDP A orld amk rebort ++tod Diag omistle Assessmemt o Assessmemt

uDrld 

gonistleSale te Emvir ommailal Challenges m Imdia highlighted Rar Rat eost air pouutom, speei fica ly pouution from aticulate m atlir (bummimg fossilfuls amounts

ammual 

to 3 e 4DP tRe cowmy, outdoor Outdoor 
Re tota3, o 

Conly 
ai ollution aecoumtimng o 17. R tota 3. o GDP amd Re other -3 7. by imdoor al poluhom



Key Govexmmmemt ImitialFves amd oliey Measures 
fid rowimA comcer ms er lai'ming to isig ai pollutien 

im itatives ab weu a ovemmaut Imdia has tabe various 

poicies To addre the issue. lm orr de to -reret 

Indiba 

im o dueed 
amd com lrop air olutlom HRe Taxüa m 
emacted the Ai Preveu lom aud Com rol Poutiom) Aet, 1481 om 99 MaHeh 198, The Ceural Pouutiorn Comrol Boad (ePeB) a stabulay agamiza bon umde the MinisTy amaon 

torests (MoEF) has beeu em lr us ted wim 

m vir ommar 

The resbomsibii oemsurimg ambiemt air uail amd ha Qmd has em beem conferwed and as gned the powa am achieve the stibulatod objacfive 
and fumctioms to 

) Steps to curb ve hiculax emiss i em i9s iom 

Reduce the debudane 
bloma Om 

burmnimg M ur al amlaS aud vilagas 

1Remuwable Energ aim s toredu ce debeu dan cy n coal, 

Nathomel A uait mdex to emabte comm on mam to detstand Air uably 



Primary pollutants 
Secondary pollutants 

Hydrogen peros 
rticud 

(PM 



omelusiom 

Air poUubom a omblicatod issue amd 

megatively impocts Re keat th iiem wel as Ke 

ecpmoy he toumlrj he 4 Gove vtmemRnr mdia and 
he 3tato govemnonnts have recog niged the advevse he 

about aipolstiom amd. thore s 
addreimg the ai qualiy sSua 

iMCreay@d 3erioul mo 

aMAOMg all the take-holders 

Futhexmo ve ceut ektots suth a3 the laum eh ol Natiomal 
ce 

Ai uat g mdax Poimt to to 

ubie awaren as e he ualiy a they 
A 3hE lowards vemeuable amexgy is part ha plam to 

e har ei m Me ed 

are breathimg 

th 
re duce dehendemcy om fossiL uels as w as pruide 

plam 

clcaM enagy to househotds. te impon Rat a 

eomrehasive 
, imerated amd long lermla aciom 

im Moluimg co-ordimo om beween d'ea mimistrie amd amd 

depar tometss drauwm tb addres the issue redane air 

pollu Liom amd emuwre the ciligems breathe cleam ai. 
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Panda,miC 
Role O CDmmuOYn peopk to Cod ol 

Structure of coronauirus 

Cononavinus (ovlD - 19) belongs to 
S Arotein 

M protein REALM -Robovirio 

PHYLUM - Incertae seddis E Protein 

ORDER- Nidouirale s N prote 

FAMILY Corona vi ridae 
Sue - FAMILY - O- ho cor ona virido0e 

SAR S -Cov 2 

HE an. 

ohcles are spheriC and has pzotens 

Called spike 

Poperties 
Enelopeol virion 

Potv ense 
Sina Arandad 
Loutaest RNA vîrus 

S0- 60 nanomekts in diameken 

st erm ome rahgeS om 26-34kbs 

5 ukunal p roteins 

Suctwial proteinS 

*S 
asss 

Spik protine Spret en totkor w ith HE pot etn 

uinalenky to R human ce 
alta cks to a racyptor pootein ACEL. S protein 

Ts protant has Croon-ike appe.arin CR HancLUnama 
scrona 

NNeucuo Coyosid) Ribonucaapnotein ypprotein. 

N protein 
a Ssumbly 

terms a Complex wik RNA ass st inuiral 

E (Ewelope ) : 3t form Ro ira envalope 

a maAru copruotetn -
taamEnbanc tein. 

vE is lepo anN 
- Fusi on pr tein 

M Membrnan e) M p roteiwm toam te unal envelopeR 

HE Hema aluhh tase): Hemayalue is a pe plovar 
heggnsis 7ole 



COVI0- 1 np-loms 
Maun S foms are 

(As pert Canken s orDr's ease Control amo rwemkiomUSA) 
Te fallowl sypoms 

ater 
MaM appRUL 2-14 days 

posU suu to t nomowin us Covtp-1g 
Fenr chs

Con T.New loss of tule or Snell 
3 shortnas of buath or dilfulky brAadhing 
4Fattgue Sore thros 

Cengetumn Muscle or body aches UnM

Hea dacho to Na seo o Vomitn 
1 Diarthea 

PenGunkoy ot Laborahuy 
- Canimeo Cas eCovtp-19 0X 

a0% 

Fewpr or Chls Cough Shert nes o beodh 

>ymptoma :CovId -19 



As a pande mic 

Frt idaniiecl at ubel Pmouince, WUH AN.Chna 

Dec 1 Dec 19019 a pationt eyt Numonaa lnden At 

idenfied he Padrene 
2 Dec 31, 2019 e old Health Org amization (WAO) is 

alerteol Ly chinne otfielo o al out do Zens opQu rmoni L- 
k as n thhe 

3 Jom Te O.s. tesen Disea Ctrol and Prawein 
ty ot uhan 

iAan y aseufoo mak 'swunam sshlted to Liad H 

Conku ot tR o utaoK 

ASan.7 : Cna repans th 4it oon dutt rern a lhess 
Cansed Jirs padet was a 61-yR 
olA 

SJam13 T WHO reports a car i Thoi land th tt tia 
uhah 

dhas Leen dekeckeal outid china 

|Jon Jopwn Coiws ie a 
novel coumauiU Laten pn Co uh keorua. 

s A cetume cononavius Case om 7. Th US amn 

Jam -21, 2020. 

Cnk closed Reun bandsns,Chna Jam 2 Mamy 

placu hyhex unort quatmantne . A alts mo trains 

NU canullkd. 

out brutak o obal public 9 Jam 30 1 WHO decdare 

heallk mara Ran , 000 cass au aported enngons 
rinclud tn 1 countrues byonal china wolawide, 

10 Feb I1 After desti of syaral paopu in cworal count 

wHO announces t usean cauaol tte ovel Conena 
wrl Le Cnown by he stHal name coVID 19 



Man ru S on f2.3 
sponding 

tt umse 7obal 
emer nay 

packes t crnkrt outbrak a 

12.Mah9 All ofFoly nd. iks 60 lion rei dns 

ploCad wndersckdown 

MaLch l Canad ces s and es to mo foui 

Manch I6: US. risaarnhs e te t hols ef aeoperi 
uS uaccin, lsadry a woddlide hund fo 

mintalX 

pnante unos 
Tn 9nda Fi ca wasound 
a katala 

3 Fels 202 
bodm L a sfudint- Ceiy trom + i hbiAt WOHAN And Cris me 

Duy of People 
Till proper vaccine of cOvID 19 - Awarne 

p het to e aeceol by it. m 3nural truakmenk Can 

hak to do ? 

. Pracice to uock handss cquond 
Use soop rd waten r Riquiod with 
Alcohol. 9t see to be wnhed buf 
ten lbo woh 4Ra hamds. 

2. Pw na cougn amd sruzi ng 

use eboeo vr handkenula 
or ttsu to Cov 

mouth amd 



Use mask to pewent t 
Spit comn ou fren mDuth 
md 

A. Used mask, tm drop in eloel 
pot. 94 nudeobun it. 

Avotd croaded 
aTsa Avoid ah type 

mon than 0nt Peopia 

pnt. 

6.9f fel ness (Fewtn, StorbsS 
oroath cou ham imdiakty 

to de ctor. 1aku paaci taol 

het- woten tc 

7. 9t you qet covtb tVe 

Han alt 14 dau 
kap yowstt unden 

quonunfin 



T7 
A La help ours Doctors, nuns, polices 

to fne w+ti pandumie 

AtLant help 
Seespo1s clear t 

Cornclui: T Wkole umoun civizahion is in a criscs 

goriod Now out ufers in hod ot owulJes. Wa 

comnen paople ould obeyabove stalemenks 

Je haure to notRin but wart fon a rw mortr 
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fne-1 

NttrognCde ond its impowtance pr lwing beis 
Tntroduetton NEtr0gen is one of e primary nutrients 

cottical fomBe Supi po ot- alll oing rgani isms. Ttis necessary 

COnponent may biomole cles, ineluiding pnoeins, PNA Cnd 

chloraph ALthough ntrotn is very abundan in th 

atmosp as dnitroen_9as (N.\. it is largely inaccess. ble 

t Ts rmtD most OanismS, making nttogen aSCoce 

resDurce ond. otten Lmettng primay roductivit n 

dintroph eeosystems . Ohly cwhen nitrogen is Converte dom 

PRS intd ammonda (NM) des kcome avolobe, to paimary 

pmoducerS, SuchOS plants. 

Iaddt on to N, and NH, n ogen ests in 

anr dferent doms , includhq bortk inoenic (ea, amwora 

nitote ond qonie (eg, amino and nuele.c acids)-oms, 

TuS ntroph undeaqoes wy tfferntyankomatibng t 

ecosysem, Changng om bne p to notep oS oan'm 

bstfr qrosst and,in_some. Caei, ®t mejor 

ban stsmocbons ontrogenaNe wton froti on, itarricaton, 

dentoiaMON, ammonèhCobon T tyoneo mocthong ortho 
it it 3Tmoy dodhon strdeg s key t poocuetiy in 

biosphere crd v 7 dendono A o.ctioitie -
dvense RRemblaop. tt mic vo ttnd8ws, Ruthag becteniafungi 



oge-2 
What es Nttrogen Cycle- NEogen cyole ts a biogeochemical 

process -trouah csheh nt0gpn s convertedi mamy foms, 

Cnsetiv passing om-e admosphere to e soll t 

Orgonu smond backito te atmosphere. 

Tinvolves seweralpocesses suchAS ntrogen 

ization, nthitcohion, denvbficotion organse foms o 
ntrDerareoud in_abunden.ce n atmosphere. 

s mitb0pn is mode asallable to plants by smbotic 
bacleria cshich Can convest e inet- trogn o a 

sablefom such_as nito tes avnd nraes. 

The stagus o Ntropn Cyce ort 

N rogen Fodiom 
TisBe invial seb ote ntroph 

Cyce. Hre, Abmosphezic ntrogenN) Wch is primarily 
asalloble in-an inert-oT s convered ito -te usable 
foom mmoniaNHa). 

Durihg poocess N.trogn5Obon_, te ineT 
oTnD ntrop- gas is eposited o soS foth atmepkr 
ond surtace. csaters, moinytathghprecs pi totion Laen 

nUt Oe ndeagoe s a set changs, in _hichtoo ntrogen 

gdomg getsebarode dond combhe c3+ hrogen-to fom 
mmoniaNIL). 

Te eneieabcess uNtaogen taotion i complekd 
Srbioti baeena. Azotobacter and. Rhz0bium alko have a 



6ge-3 

wao Tole. in is process. ese bacleria Consist ofa 
ntrogease enzyme cshich has te cababi D conbne 

2asepus ntoent hemgenp o ammonta. 

N'opnFaaßon_can occue eiter bke otmaspherie 
faation- cakch inwolvec dening or ndustal Fation ky 

mantacturing ammoria under h Hemperodu and 

ressure cona tion. TRs an also be nedouhan 

mode proce.cses, primarlnductrialt proce ssesot 

Create Cveode ammonia and nvtropn-rich ferti Users. 

OAtmos pher te trothon_ Ths is natur phenomena. 

Ate Bme otgtervng non_ otatmosphere 

Combines tsrh 1en t bm- htric ode{NO) 

No+0,-e 2NO 

Ts ntic oU de again combine cih ygpht TS 
toTm oogen doxide NOL) 

2NO+ D > 2N0, 

ives 
TWs w-tophdtde. c9tk TancIake gives rlic 

Ocd ad wtus acd 

2 NO,+H0= HND,+INO 

Tesewo acids Tea sH salts e9 Calc'um 

pot um) to fom calcu whrale [ catNog),3, PotasAtuv 
wtoate[KNo,') ete. 

Calc'um 



ag-4 
industia Ntopn- fation isaman-mode 
alternabve ka ads inuthogen troton be uSe tt 

Cmm onio. Ammonta is puucea by atc combihaton 

ito-and aydnopn nd loder,ts conyerdeod ito 

Vo ibus fertiC sers such as 

(itt) BioloOatcal nitoenadion Biologca togen jvehion 
Con e Tepresenked byetallotsin9 quotionin cweh Awo 
moles t ammonio ar produced rown e mole on togen 

16 mole S oATP and a upp 
elecbons avo ptons hydroprions). 

N+8H+%e +1 ATP 2NM2+ H,+16 ADP+16 P 
Ts 2eo.cthion is persoyweaerclusivel prokaryotes 

Be bacderta and relode d orgavvma), uaing an enzyme 
Coplex tTmed nitoaenase.. S S enz cong.kt8 o 

proteis an y onpoe and a molybdeynum-Ton 
Protn 

The vw trogr o2anms AUL wtrogen 

Organms 0st pgok.agryoteg backria) . SOme of ve 

ndepon deretly indepon deretootero O7anim -to. so ealledtoee 

bandera otoosve in imoe 
borbe assocahons h, plavts Or C9t ottom DrgansnS 



B-5 

A point t special. indevest s -tot be ntrogenase enzyve A 

coler s hhly sensi tive to 9ehTH snachd han 

epo sed to oygen, becases Tacts cstke ron Coponet 

potein s,. Atttu s s nota roblemor anaenbic 

bacterta, it could le amay or prob lemtr e aerobi c 

Spe ces Suth as Cyanobaclenia wheh gene.Tades oygen dting 
photosysthesis) ond beee- uig oerobc bacder ia ot-soils, 

Such as aAzotobacer and Tejenin.ekia Aastobattr speces 

ove e igkes- kvacsn Tae et Tespitoctooymetabalzm 

OTgansm, Soer proecfe enzymeby mairtaining a 

veryoc-evel 0Xygen- 'ine. r cell. 

Ite Smbibtic rtrogen-T 
OYganis ms suchAS 

Rhizobium, te roots nodules cancot ain0Th SCa veng 

mokculeS SuchGS leghaenadobin cohsthshocss aS PR 
alaur cshen te Gcbve w broqen-fng nodules oteguome Toots 

Ore CuDpen aemogdobtn moy reqladeta Sufry o 
Renodleixsueg in Bam wy ag haemoglobinrequoeg 

y9en-oRo manaian HAnes 

Cyanba deria har eansther mne ehan'sm 
vitrogeno. ntroan iAhon eeug th sp cie 

cell, (whenb cysAs ch pxes onlphstosys1em (wd to 

qene 3ode TP bsght- mediaded rioetio ) wkma ote 
colll hove bott phatusyskmT ane fhshsysten T1 (Jc 

Reseeg ensken Jpt eeag ued.-o spltE tSekoy th sy 



t-6 
synbeSis 0TAahic compoAnds). 

Symbittic wtropn fohon 

Leqe Symboses most-ameve erabmpies otogen- 
Smboes aeta. T oot nodes legue.s pes#, beang, 

caver eBc.) kegLegumnoug Asoc) ationg hea 

baceric kUaSve RhzDbum_speces , buxtke. Toot hodeg 
Soo , chickpea and Bome Glter Jguaneg are -toT med. by 
Stralle ceUltd twzoba enmed BTAd2obium 

2. Assodohons thFrankia rana is fankdais a genug dt 
bacter ial gro ewed Rcdinomycetes--lameton bacesia t 
Ove noed pr production - botne spores. Ftakia 
spe ceg slos-rosinon Ctuove and Tgir SpecaG 
smb int, keym nHogen fng Toot nod eg Sometmes 
Coled Octtnorkzae) c>sh sexera esoody plords otdfecn 

fames taes, 6uthS dder ( Alnus spec), 2ea buck-tor 
Hippophae ohamnoi des). 

3 Chenoba cderiol aoCiaHOn hatosnttei yenattaia 
ottn ve os e vin orgasm in ploneer habi tat8 

Such o aS Sywblont 3 i I: cheng 

ibtto pioneer abi todS.e alko tonn Ambiotic. aMoccton 
Co-blar oyanw Auch 08 cosetr dern Azola, Cy cads 



7 

NHtitcation_ n s poocess, e Cmmon'A S Corwentd 

wco nitrok byta prtince otbacderia in tt soL. Nibaks 

0re-t medbk dadion of Ammonia catta hil 

Ntrosomonag bataiun species. Lar,t odced 

w-bides re canvented ito ntades by Ntobaejer.ts 

Cwergov i veniportant as ammonia7 e jor 

plonts 

T Teacebon 'mvolved int ocess oNitriscabon 

2NHA+ +30, 2ND, +4H+2 H,0 

2N0,+ D 2N0, 

Aslobon Primarproducesg - plands tke in 
itopn compDundg omte soil csitk kel tar 

Toots, kch ore avalable n ammniashitee 

ion, rtrade. ion r Ommonim jog and r hid 

in sTmation-0e plant and anmal potin .Tg 

CAOy,t endtn foDd Cseb cskenta pmima consame ag 

eat plants 



Ra-8 
Aww.onioti on- Awonontcation K apo oF nitrogen cyele, 
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NttrognCde ond its impowtance pr lwing beis 
Tntroduetton NEtr0gen is one of e primary nutrients 

cottical fomBe Supi po ot- alll oing rgani isms. Ttis necessary 

COnponent may biomole cles, ineluiding pnoeins, PNA Cnd 

chloraph ALthough ntrotn is very abundan in th 

atmosp as dnitroen_9as (N.\. it is largely inaccess. ble 

t Ts rmtD most OanismS, making nttogen aSCoce 

resDurce ond. otten Lmettng primay roductivit n 

dintroph eeosystems . Ohly cwhen nitrogen is Converte dom 

PRS intd ammonda (NM) des kcome avolobe, to paimary 

pmoducerS, SuchOS plants. 

Iaddt on to N, and NH, n ogen ests in 

anr dferent doms , includhq bortk inoenic (ea, amwora 

nitote ond qonie (eg, amino and nuele.c acids)-oms, 

TuS ntroph undeaqoes wy tfferntyankomatibng t 

ecosysem, Changng om bne p to notep oS oan'm 

bstfr qrosst and,in_some. Caei, ®t mejor 

ban stsmocbons ontrogenaNe wton froti on, itarricaton, 

dentoiaMON, ammonèhCobon T tyoneo mocthong ortho 
it it 3Tmoy dodhon strdeg s key t poocuetiy in 

biosphere crd v 7 dendono A o.ctioitie -
dvense RRemblaop. tt mic vo ttnd8ws, Ruthag becteniafungi 
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What es Nttrogen Cycle- NEogen cyole ts a biogeochemical 

process -trouah csheh nt0gpn s convertedi mamy foms, 

Cnsetiv passing om-e admosphere to e soll t 

Orgonu smond backito te atmosphere. 

Tinvolves seweralpocesses suchAS ntrogen 

ization, nthitcohion, denvbficotion organse foms o 
ntrDerareoud in_abunden.ce n atmosphere. 

s mitb0pn is mode asallable to plants by smbotic 
bacleria cshich Can convest e inet- trogn o a 

sablefom such_as nito tes avnd nraes. 

The stagus o Ntropn Cyce ort 

N rogen Fodiom 
TisBe invial seb ote ntroph 

Cyce. Hre, Abmosphezic ntrogenN) Wch is primarily 
asalloble in-an inert-oT s convered ito -te usable 
foom mmoniaNHa). 

Durihg poocess N.trogn5Obon_, te ineT 
oTnD ntrop- gas is eposited o soS foth atmepkr 
ond surtace. csaters, moinytathghprecs pi totion Laen 

nUt Oe ndeagoe s a set changs, in _hichtoo ntrogen 

gdomg getsebarode dond combhe c3+ hrogen-to fom 
mmoniaNIL). 

Te eneieabcess uNtaogen taotion i complekd 
Srbioti baeena. Azotobacter and. Rhz0bium alko have a 
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wao Tole. in is process. ese bacleria Consist ofa 
ntrogease enzyme cshich has te cababi D conbne 

2asepus ntoent hemgenp o ammonta. 

N'opnFaaßon_can occue eiter bke otmaspherie 
faation- cakch inwolvec dening or ndustal Fation ky 

mantacturing ammoria under h Hemperodu and 

ressure cona tion. TRs an also be nedouhan 

mode proce.cses, primarlnductrialt proce ssesot 

Create Cveode ammonia and nvtropn-rich ferti Users. 

OAtmos pher te trothon_ Ths is natur phenomena. 

Ate Bme otgtervng non_ otatmosphere 

Combines tsrh 1en t bm- htric ode{NO) 

No+0,-e 2NO 

Ts ntic oU de again combine cih ygpht TS 
toTm oogen doxide NOL) 

2NO+ D > 2N0, 

ives 
TWs w-tophdtde. c9tk TancIake gives rlic 

Ocd ad wtus acd 

2 NO,+H0= HND,+INO 

Tesewo acids Tea sH salts e9 Calc'um 

pot um) to fom calcu whrale [ catNog),3, PotasAtuv 
wtoate[KNo,') ete. 

Calc'um 
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industia Ntopn- fation isaman-mode 
alternabve ka ads inuthogen troton be uSe tt 

Cmm onio. Ammonta is puucea by atc combihaton 

ito-and aydnopn nd loder,ts conyerdeod ito 

Vo ibus fertiC sers such as 

(itt) BioloOatcal nitoenadion Biologca togen jvehion 
Con e Tepresenked byetallotsin9 quotionin cweh Awo 
moles t ammonio ar produced rown e mole on togen 

16 mole S oATP and a upp 
elecbons avo ptons hydroprions). 

N+8H+%e +1 ATP 2NM2+ H,+16 ADP+16 P 
Ts 2eo.cthion is persoyweaerclusivel prokaryotes 

Be bacderta and relode d orgavvma), uaing an enzyme 
Coplex tTmed nitoaenase.. S S enz cong.kt8 o 

proteis an y onpoe and a molybdeynum-Ton 
Protn 

The vw trogr o2anms AUL wtrogen 

Organms 0st pgok.agryoteg backria) . SOme of ve 

ndepon deretly indepon deretootero O7anim -to. so ealledtoee 

bandera otoosve in imoe 
borbe assocahons h, plavts Or C9t ottom DrgansnS 
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A point t special. indevest s -tot be ntrogenase enzyve A 

coler s hhly sensi tive to 9ehTH snachd han 

epo sed to oygen, becases Tacts cstke ron Coponet 

potein s,. Atttu s s nota roblemor anaenbic 

bacterta, it could le amay or prob lemtr e aerobi c 

Spe ces Suth as Cyanobaclenia wheh gene.Tades oygen dting 
photosysthesis) ond beee- uig oerobc bacder ia ot-soils, 

Such as aAzotobacer and Tejenin.ekia Aastobattr speces 

ove e igkes- kvacsn Tae et Tespitoctooymetabalzm 

OTgansm, Soer proecfe enzymeby mairtaining a 

veryoc-evel 0Xygen- 'ine. r cell. 

Ite Smbibtic rtrogen-T 
OYganis ms suchAS 

Rhizobium, te roots nodules cancot ain0Th SCa veng 

mokculeS SuchGS leghaenadobin cohsthshocss aS PR 
alaur cshen te Gcbve w broqen-fng nodules oteguome Toots 

Ore CuDpen aemogdobtn moy reqladeta Sufry o 
Renodleixsueg in Bam wy ag haemoglobinrequoeg 

y9en-oRo manaian HAnes 

Cyanba deria har eansther mne ehan'sm 
vitrogeno. ntroan iAhon eeug th sp cie 

cell, (whenb cysAs ch pxes onlphstosys1em (wd to 

qene 3ode TP bsght- mediaded rioetio ) wkma ote 
colll hove bott phatusyskmT ane fhshsysten T1 (Jc 

Reseeg ensken Jpt eeag ued.-o spltE tSekoy th sy 
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synbeSis 0TAahic compoAnds). 

Symbittic wtropn fohon 

Leqe Symboses most-ameve erabmpies otogen- 
Smboes aeta. T oot nodes legue.s pes#, beang, 

caver eBc.) kegLegumnoug Asoc) ationg hea 

baceric kUaSve RhzDbum_speces , buxtke. Toot hodeg 
Soo , chickpea and Bome Glter Jguaneg are -toT med. by 
Stralle ceUltd twzoba enmed BTAd2obium 

2. Assodohons thFrankia rana is fankdais a genug dt 
bacter ial gro ewed Rcdinomycetes--lameton bacesia t 
Ove noed pr production - botne spores. Ftakia 
spe ceg slos-rosinon Ctuove and Tgir SpecaG 
smb int, keym nHogen fng Toot nod eg Sometmes 
Coled Octtnorkzae) c>sh sexera esoody plords otdfecn 

fames taes, 6uthS dder ( Alnus spec), 2ea buck-tor 
Hippophae ohamnoi des). 

3 Chenoba cderiol aoCiaHOn hatosnttei yenattaia 
ottn ve os e vin orgasm in ploneer habi tat8 

Such o aS Sywblont 3 i I: cheng 

ibtto pioneer abi todS.e alko tonn Ambiotic. aMoccton 
Co-blar oyanw Auch 08 cosetr dern Azola, Cy cads 
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