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^mJ^mJ^mJ^mJ^mJ- I
Xhr O‘mVo g‘¶ h‘ NÏ˛åNÏ˛åz XyY ‘| Hw$N> ~y§Xo

N>m§N> H$s ³¶m| {‘bVo h¢?
nH$m¶m J¶m ̂ moOZ Hw$N> g‘¶ níMmV ³¶m| Iam~

hmo OmVm h¡?
gw~h CR>Zo na h‘mao _w±h go ~X~y ³¶m| AmVr h¡?
Bg nmR> ‘| h‘ BZ n[adV©Zm| Ho$ H$maU OmZ|Jo?

gyú‘Xeu H$m Am{dîH$ma VWm gyú‘Ordm| H$s ImoO H$s H$hmZr

\
       {MÌ{MÌ{MÌ{MÌ{MÌ.1: EÝQ>m°Z dm°Z ë¶ydoZ hm°H$EÝQ>m°Z dm°Z ë¶ydoZ hm°H$EÝQ>m°Z dm°Z ë¶ydoZ hm°H$EÝQ>m°Z dm°Z ë¶ydoZ hm°H$EÝQ>m°Z dm°Z ë¶ydoZ hm°H$         {MÌ{MÌ{MÌ{MÌ{MÌ.2: EH$b b|g ep³Vembr gyú‘XeuEH$b b|g ep³Vembr gyú‘XeuEH$b b|g ep³Vembr gyú‘XeuEH$b b|g ep³Vembr gyú‘XeuEH$b b|g ep³Vembr gyú‘Xeu

{nN>bo 400 dfm] go Hw$N> bmoJm| ‘| Bg H$maU H$mo
OmZZo H$s CËgwH$Vm hþB© Am¡a CÝhm|Zo BgHo$ CÎmam| H$mo
Ty>§‹T>Zo H$m à¶ËZ {H$¶m&

Eogm hr EH$ CXmhaU EÝQ>m°Z dm°Z ë¶yƒzZ hm°H$
h¡ & ({MÌ.1)

gyú‘Ordr {dkmZ H$m OÝ‘ 1674 ‘| hþAm,
O~ EÝQ>m°Z dm°Z ë¶ydoZhm°H$ Zo Vmbm~ Ho$ Ob H$s
EH$ ~§yX H$mo H$m§M Ho$ b|g go CÝhmoZo {dH${gV
{H$¶m XoIm& EÝQ>m°Z dm°Z ë¶ydoZ hm°H$ EH$ dñÌ
ì¶mnmar Wo& BÝhm|Zo EH$b b|g ¶w³V AË¶§V

ep³Vembr gyú‘Xeu H$m {Z‘m©U {H$¶m, {Ogo
CÝhm§oZo ~hþV Ü¶mZ go V¡¶ma {H$¶m Wm, {Oggo
dñVwE± 300 JwZm ~‹S>r {XIVr Wr& CZH$s {Okmgm/
CËgwH$Vm Am¡a b|g ~ZmZo H$s ¶mo½¶Vm Ho$ H$maU
ep³Vembr gyú‘Xeu H$m Am{dîH$ma hþAm&

AÜ¶m¶

3
gyú‘Ordm| H$mmmmm {díd{díd{díd{díd{díd (ßÁT - 1)

World of the Micro-organisms (Part - 1)
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AnZo gyú‘Xeu go {d{^Þ nXmWm} Ho$ VrúU
AdbmoH$Z H$s ghm¶Vm go CÝhm|Zo gyú‘J{Verb
Ordm| H$s ImoO 1678 ‘| H$s& BZ Ordm| H$mo
CÝhm|Zo "‘hrZ O§Vw' Zm‘ {X¶m, {OÝh| ~mX ‘|
OrdmUw H$hm J¶m& BZ ‘hrZ O§VwAm| Ho$ gmW
CÝhm|Zo gyú‘Xeu go H$B© gyú‘ Ordm| H$mo XoIm,
{OZHo$ Zm‘ ~mX ‘| aIo J¶o& Bgr go g^r AÝ¶
gyú‘ Ordm| H$s ImoO ‘| ghm¶Vm {‘br&

AmBE h‘ XoI| {H$ gyú‘Ord ³¶m h¡ Am¡a ¶o h‘|
H$hm§ {‘b gH$Vo h¢&

gyú‘Ordgyú‘Ordgyú‘Ordgyú‘Ordgyú‘Ord
h‘ AnZo Amg-nmg H$B© Ordm| H$mo XoI gH$Vo

h¢, O~{H$ BZ‘| go Hw$N> H$mo Ho$db h‘ Am±Im| go
Zht XoI gH$Vo& BÝh| h‘ Ho$db gyú‘Xeu H$s
ghm¶Vm go XoI gH$Vo h¢& BÝh| gyú‘Ord H$hm
OmVm h¡& Hw$N> gyú‘Ordm| H$mo ZrMo {XIm¶m J¶m
h¡& {MÌ 2.1 go  2.5

{d{^Þ àH$ma Ho$ OrdmUw{d{^Þ àH$ma Ho$ OrdmUw{d{^Þ àH$ma Ho$ OrdmUw{d{^Þ àH$ma Ho$ OrdmUw{d{^Þ àH$ma Ho$ OrdmUw b ¡³Q > m o~ o {gbgb¡³Q > m o~ o {gbgb¡³Q > m o~ o {gbgb¡³Q > m o~ o {gbgb¡³Q > m o~ o {gbg

A‘r~mA‘r~mA‘r~mA‘r~mA‘r~m (500 ‘mBH« $m °Z‘mBH« $m °Z‘mBH« $m °Z‘mBH« $m °Z‘mBH« $m °Z) ßbmÁ‘m o {S >¶‘ (Om{V)ßbmÁ‘m o {S >¶‘ (Om{V)ßbmÁ‘m o {S >¶‘ (Om{V)ßbmÁ‘m o {S >¶‘ (Om{V)ßbmÁ‘m o {S >¶‘ (Om{V)

n o {Z {g{b¶‘n o {Z {g{b¶‘n o {Z {g{b¶‘n o {Z {g{b¶‘n o {Z {g{b¶‘ Eñna {ObgEñna {ObgEñna {ObgEñna {ObgEñna {Obg~« oS > ‘m oëS> H$dH$ amBOm ong~« oS > ‘m oëS> H$dH$ amBOm ong~« oS > ‘m oëS> H$dH$ amBOm ong~« oS > ‘m oëS> H$dH$ amBOm ong~« oS > ‘m oëS> H$dH$ amBOm ong

n¡am‘r{e¶‘n¡am‘r{e¶‘n¡am‘r{e¶‘n¡am‘r{e¶‘n¡am‘r{e¶‘  ( 0.25m.m )

SCERT T
ELA

NGANA



gyú‘Ordm| H$s H$hmZr30

gyú‘Ordm| Ho$ g‘yhgyú‘Ordm| Ho$ g‘yhgyú‘Ordm| Ho$ g‘yhgyú‘Ordm| Ho$ g‘yhgyú‘Ordm| Ho$ g‘yh
AmBE Hw$N> {H«$¶mH$bmn Ûmam gyú‘Ordm| Ho$

Hw$N> g‘yhm| O¡go OrdmUw, H$dH$, àmoQ>moOmoAm,
e¡dmb VWm Hw$N> gyú‘ H$sQ> AmW«m}nmogÁ H$m AÜ¶¶Z
H$ao& Bg hoVw h‘| ÃÓfl™tΔy| ÆÊfi H$s Amdí¶H$Vm
h¡& Amn AÜ¶m¶-2 "H$moem-OrdZ H$s AmYma^yV
BH$mB©' ‘| BgHo$ Cn¶moJ Ho$ ~mao _| OmZ MwHo$ h¢&

H$m¶©H$bmn-1
AmnHo$ Amg-nmg nm¶o OmZo dmbo Vmbm~ ¶m

Obme¶ go nmZr bmBE& Ü¶mZ aho {H$ Hw$N> har
IwaMZ Vmbm~ H$s Xrdmam| go Bg‘| hmo& Bg nmZr
H$s 1-2 ~y§Xo ñbmBS> na S>mbH$a Bgo gyú‘Xeu ‘|
AdbmoH$Z H$s{OE& AmnZo ³¶m XoIm& BgH$m {MÌ
AnZr ZmoQ>~wH$ ‘| ~ZmBE& nhMmZ Ho$ {bE Cnamo³V
{MÌm| H$s ghm¶Vm br{OE& (AnZo {‘Ìm| go BgH$s

³b o‘mBS > m o‘m oZmg³b o‘mBS > m o‘m oZmg³b o‘mBS > m o‘m oZmg³b o‘mBS > m o‘m oZmg³b o‘mBS > m o‘m oZmg dQ > ug o ëbmdQ > ug o ëbmdQ > ug o ëbmdQ > ug o ëbmdQ > ug o ëbmñnm¶a m oJ m¶a mñnm¶a m oJ m¶a mñnm¶a m oJ m¶a mñnm¶a m oJ m¶a mñnm¶a m oJ m¶a m

gm¶³bm o ßggm¶³bm o ßggm¶³bm o ßggm¶³bm o ßggm¶³bm o ßg IwObr H$sQ >I wObr H$sQ >I wObr H$sQ >I wObr H$sQ >I wObr H$sQ >S > { âZ¶ mS > { âZ¶ mS > { âZ¶ mS > { âZ¶ mS > { âZ¶ m

ñn m BgbrZ mñn m BgbrZ mñn m BgbrZ mñn m BgbrZ mñn m BgbrZ m {ga m { Q >¶‘{ga m { Q >¶‘{ga m { Q >¶‘{ga m { Q >¶‘{ga m { Q >¶‘Am oBS > m oJm o {Z¶‘Am oBS > m oJm o {Z¶‘Am oBS > m oJm o {Z¶‘Am oBS > m oJm o {Z¶‘Am oBS > m oJm o {Z¶‘

~am ¡Zr H$sQ >~am ¡Zr H$sQ >~am ¡Zr H$sQ >~am ¡Zr H$sQ >~am ¡Zr H$sQ >

Fig-6 Micro Arthropods
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MMm© ^r H$a gH$Vo h¢)& AnZo AÜ¶mnH$ H$s ‘XX
bo gH$Vo h¢& Cnamoº$ {MÌm| go CgH$s VwcZm H$a
gH$Vo h¡& {Odm| Ho$ AmH$ma, n[aUm‘ Am{X H$s
MMm© AnZo {‘Ìm§o Ho$ gmW {H${OE&

³¶m Amn gyú‘Xeu ‘| AdbmoH$Z {H$E Ordm|
Ho$ Zm‘ ~Vm gH$Vo h¢?

AmBE h‘ {ZåZ{b{IV {H«$¶mH$bmn go
gyú‘Ordr OJV Ho$ ~mao ‘| A{YH$ OmZH$mar àmßV
H$a|&
H$dH$mo § H$m {ZarjUH$dH$mo § H$m {ZarjUH$dH$mo § H$m {ZarjUH$dH$mo § H$m {ZarjUH$dH$mo § H$m {ZarjU

A³ga h‘ H$Mao Ho$ T>oa Ho$ nmg, IoV ‘|, Kmg
Ho$ ~rM ¶m bH$‹S>r Ho$ JbVo nQ>ao Ho$ {H$Zmao na
dfm© H$mb Ho$ ~mX N>moQ>r N>Var O¡gr aMZm ~‹T>Vr
hþB© XoIVo h¢&

H$^r AmnZo no‹S>m| H$s N>mb na g’o$X MH$Vo XoIo
hm|Jo& BZ‘| Amn Hw$N> H$dH$m| H$mo nm gH$Vo hmo&
A~ BZHo$ {df¶ ‘| Am¡a {ZH$Q> go {ZåZ {H«$¶m
Ûmam OmZ|Jo&

H$m¶©H$bmn-2
g‹S>r-Jbr gãOr H$m ^mJ ¶m ~«oS> ¶m Zm[a¶b

H$m H$mbo nS>o hþE IwaMZ H$mo gwB© H$s ghmæ¶Vm go
EH$  ñbmBS> na a{I¶o& Bg na EH$-Xmo ~y§Xo nmZr
H$s S>m{bE& Bg na H$da-pñbn bJmH$a gyú‘Xeu
‘| AdbmoH$Z H$[a¶o&

AnZr ZmoQ> ~wH$ ‘| XoIo J¶o nXmWm] Ho$ {MÌ
~ZmBE& {MÌ 2.2 ~«oS> H$dH$ (amBOmong) H$s
ghm¶Vm br{OE&

OrdmUw H$m {ZarjUOrdmUw H$m {ZarjUOrdmUw H$m {ZarjUOrdmUw H$m {ZarjUOrdmUw H$m {ZarjU
OrdmUw H$mo h‘ N>mN>, Xhr ¶m gw~h CR>Zo Ho$ ~mX

Or^ Ho$ D$na O‘r nV© H$s IwaMZ na XoI gH$Vo h¢&
BÝh| h‘ {‘Q²>Q>r ‘|, nm¡Yo H$s emImAm| ‘|, h‘mar
ËdMm na, h‘mao emar[aH$ A§Jm| O¡go ~Jb ‘| nmVo h¢&
na§Vw BÝh| h‘ {g’©$ Iwbr Am§Im| go Zht XoI gH$Vo&
A~ h‘ Hw$N> {H«$¶mE±§ H$a|Jo, {Oggo h‘ BZ OrdmUw
H$mo A{YH$ Ã™yú go XoI gH$Vo h¢&

H$m¶©H$bmn-3

EH$ ñbmBS> na EH$ ¶m± Xmo ~y§Xo N>mN> H$s a{IE&
Bgo ñbmBS> na ’¡$bmE±& Bgo b¢n na  (3-4 goH|$S>)
hëH$m J‘© H$a|& Bg na Hw$N> ~y§Xo {H«$ñQ>b dm°¶boQ>
H$s S>m{bE& Bgo 30 go 60 goH|$S> a{IE& BgHo$
níMmV nmZr go hëHo$ go YmoBE& Bg ñbmBS> H$mo
g§¶w³V gyú‘Xeu ‘| Xo{IE& {ZåZ "ghm¶Vm ~m°³g'
H$s ghm¶Vm go AmnHo$ ZmoQ> ~wH$ ‘| AdbmoH$Z H$s
JB© ñbmBS> H$m {MÌ ~ZmBE&

{MÌ{MÌ{MÌ{MÌ{MÌ-3(a) H$n ‘| XhrH$n ‘| XhrH$n ‘| XhrH$n ‘| XhrH$n ‘| Xhr
{MÌ{MÌ{MÌ{MÌ{MÌ-3(b) a§JrZ b¡³Q>m o ~o{gbg OrdmUwa §JrZ b¡³Q>m o ~o{gbg OrdmUwa §JrZ b¡³Q>m o ~o{gbg OrdmUwa §JrZ b¡³Q>m o ~o{gbg OrdmUwa §JrZ b¡³Q>m o ~o{gbg OrdmUw

ghm`Vm ~m°Šg
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  ³¶m Amn OmZVo h¢?
h‘mar ËdMm na H$B© OrdmUw d¥{Õ H$aVo h¡&

BZ‘| go H$B© amoJ ’¡$bmZo dmbo OrdmUw h¡ Hw$N>
{OdmUw Xÿgao OrdmUwAm| Ho$ gmW ghOrdZ {~VmVo
h¡& h‘mar Am§V ‘| {d{^Þ àH$ma Ho$ OrdmUw nm¶o
OmVo h¢, Omo nmMZ ‘| ghm¶Vm H$aVo h¢& OrdmUw
g^r OJhm| na nmE OmVo h¢& hOmam| go Á¶mXm
àH$ma Ho$ OrdmUw {‘Q²>Q>r Ed§ Ob ‘| hmoVo h¢& A^r
hmb “y (1997 ™ı “{g Lå ΔÏ¡\gΩåz) Xmo àH$ma Ho$
OrdmUw Omo bJ^J EH$ {‘br‘rQ>a b§~o h¡,ImoOo
J¶o h¢& BÝh| h‘ Ho$db Am§Im| go ̂ r XoI gH$Vo h¢&

e¡dmb H$m {ZarjUe¡dmb H$m {ZarjUe¡dmb H$m {ZarjUe¡dmb H$m {ZarjUe¡dmb H$m {ZarjU
h‘mao Amg-nmg Vmbm~m| ‘| h‘ hao a§J H$m

nmZr XoIVo h¢& ¶o e¡dmb VWm AÝ¶ nm¡Ym| H$s
CnpñW{V Xem©Vm h¡& BZ‘| go Hw$N> e¡dmb O¡go
H$mam Ed§ ñnmBamoJm¶am H$mo h‘ Ho$db Am§Im| go
XoI gH$Vo h¢, na§Vw nmZr ‘| nmE OmZo dmbo H$B©
e¡dmb gyú‘Xeu hmoVo h¢&

Vmbm~ H$m nmZr {Og‘| hao nm¡Ym| H$s IwaMZ
hmo {b{OE& Hw$N> gyú‘Ordm| H$mo gyú‘Xeu ¶§Ì ‘|
{ZarjU H$a|& {Z[aúmU H$aZo Ho$ {cE {ZåZ {H«$¶m
H$ao&

H$m¶©H$bmn-4
Vmbm~ H$s h[a¶mbr Ho$ Hw$N> gyÌ (hao YmJo

O¡gr aMZmE± Mw{ZE ¶m Vmbm~ Ho$ Ob H$s Xmo ~y§±Xo
VWm Vmbm~ Ho$ hao nm¡Yo H$s IwaMZ EH$ ñbmBS>
na a[IE& Bg na H$da pñbn a{IE& gyú‘Xeu ‘|
AdbmoH$Z H$[aE& ghm¶H$ ~³go H$s ghm¶Vm
boH$a {MÌ CVm[aE&AmnZo ³¶m XoIm {MÌ go BgH$s

VwcZm {H$OrE&

³¶m Amn OmZVo h¡? : n¥Ïdr na ahZo dmco gwú‘
e¡dmcm| Zo àH$me g§ícofU AË¶§V Cn¶moJr h¡&
dmVmdaU na CËnÞ hmoZodmcr AmYr Am³grOZ
H$s ‘mÌm BZ gwú‘{Odm| ìXmam CËnÞ H$s OmVr h¡&
àmoQ>moOwAm H$m {ZarjUàmoQ>moOwAm H$m {ZarjUàmoQ>moOwAm H$m {ZarjUàmoQ>moOwAm H$m {ZarjUàmoQ>moOwAm H$m {ZarjU

gyú‘Ordm | H$m AÝ¶ g‘yh àm oQ > m oO wAm
H$hbmVm h¡& ¶o nmZr Ed§ {‘Q²>Q>r ‘| nmE
OmVo h¢&

AmBE {ZåZ{b{IV {H«$¶m Ûmam BZH$m {ZarjU
H$a|&

H$m¶©H$bmn-5
àmoQ>moOwAm H$s d¥{Õ hoVw gyIr Km±g H$mo

Vmbm~ Ho$ Ob ‘| {^JmoBE& BgH$m H$mT>m ~ZmZo Ho$
{cE 3 go 4 {XZm| níMmV uå∫yqm H$s{OE&

2 ~y§±X ñbmBS> na boH$a ’¡$bmBE VWm g§¶w³V
gyú‘Xeu ‘| Xo{IE& Cnamo³V ñbmBS> H$m {MÌ
ghm¶H$ H$s ghm¶Vm go ~ZmBE&

gyú‘ AmWm}nmoS>g gyú‘ AmWm}nmoS>g gyú‘ AmWm}nmoS>g gyú‘ AmWm}nmoS>g gyú‘ AmWm}nmoS>g Micro Orthropods

Hw$N> gyú‘ H$sQ> {‘Q²>Q>r Ho$ {bE ~hþV hr
Cn¶moJr h¡& ¶o {‘Q²>Q>r H$s O¡d ^ma H$mo {dK{Q>V
H$a {‘Q²>Q>r H$s CnOmD$nZ H$mo ~‹T>mVo h¡& ¶o H$sQ>
nmMZ Ûmam ~‹S>o ¶m¡{JH$m| H$mo N>moQ>o ¶m¡qJH$m| ‘|
~XbVo h¡& Hw$N> AmWm}nmoS>g h‘mar ËdMm, Am±§Im|
H$s nbH$m|, Ka ‘| J{Ô¶m| Ed§ E°ãb|Ho$Q> ‘| nmE OmVo
h¢&Hw$N> gyú‘ AmWm}nmoS>g IwObr O¡go amoJ Ho$ H$maH$
h¡& CXm. ImO H$sQ> (IwObr H$sQ>) ÆsÁs| ™ı N˛ÁzF|

ÃÓfl™\yƒ å“Î “{ §u¡N˛ ÃÓfl™EÁsÁz|úÁzg “{@

EÁsÁz|úÁzg - ÃÊuáúÁt \yƒ
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³¶m Amn OmZVo h ¢?³¶m Amn OmZVo h ¢?³¶m Amn OmZVo h ¢?³¶m Amn OmZVo h ¢?³¶m Amn OmZVo h ¢?
{dfmUw ~hþV hr amoMH$ àH$ma Ho$ gyú‘Ord

h¡& ¶o O~ gOrd H$moem Ho$ ~mha hmoVo h¢, V~
{ZOud dñVw Ho$ g‘mZ ì¶dhma H$aVo h¢& na§Vw
AÝ¶ Ord O¡go OrdmUw, nm¡Yo ¶m O§VwAm| H$s
Or{dV H$moemAm| ‘| ahZo na Or{dVm| Ho$ g‘mZ
àOZZ H$aVo h¡&

HIV
({MÌ{MÌ{MÌ{MÌ{MÌ.2.5  {dfmUwAm| H$m Bbo³Q´ >m °Z gyú‘Xeu¶{dfmUwAm| H$m Bbo³Q´ >m °Z gyú‘Xeu¶{dfmUwAm| H$m Bbo³Q´ >m °Z gyú‘Xeu¶{dfmUwAm| H$m Bbo³Q´ >m °Z gyú‘Xeu¶{dfmUwAm| H$m Bbo³Q´ >m °Z gyú‘Xeu¶

Ñí¶Ñí¶Ñí¶Ñí¶Ñí¶)

V§~mHw$ {MÎmr {dfmUwV§~mHw$ {MÎmr {dfmUwV§~mHw$ {MÎmr {dfmUwV§~mHw$ {MÎmr {dfmUwV§~mHw$ {MÎmr {dfmUw

V§~mHw$ H$m ‘mogmBH$ {dfmUw BÝh| {g’©$
ep³Vembr Bbo³Q´>m°Z gyú‘Xeu go XoI gH$Vo h¡&
amoJ O¡go- nmo{b¶mo, ñdmBZ âby, ZoÌ íboî‘bm,
N>moQ>r ‘mVm, MoMH$ Ed§ ES²>g {dfmUwAm| Ho$
H$maU hmoZo dmbo amoJ h¡&

³¶m Amn OmZVo h ¢?³¶m Amn OmZVo h ¢?³¶m Amn OmZVo h ¢?³¶m Amn OmZVo h ¢?³¶m Amn OmZVo h ¢?
{‘Q²>Q>r ‘| OrdmUw, H$dH$, àmoQ>moOmoAm gyú‘H$sQ>

O¡go gyú‘Ordm| H$m §̂S>ma nm¶m OmVm h¡& EH$
EH$‹S> ŷ{‘ H$mo AmR> B§M D$nar {‘Q²>Q>r H$s naV
‘| bJ^J gm‹T>o nm§M Q>Z Ho$db H$dH$ Ed§
\yƒÁmÏ hmoVo h¡& Æz ÃÓfl™ \yƒ ¢˛Ã¬ Nz˛ u¬L

GúÆÁzTy “Ázoz “¯, ¬zuN˛å Euou∫O˛ N˛ybåÁΔN˛ Nz˛

N˛Á∫m Æz å…b “ÁzÃN˛oz “¯@ BÝh| h‘ gyú‘Xeu go
XoI gH$Vo h¡ ¶m CÝh| AÝ¶ ‘mÜ¶‘ na g§d{Y©V
H$a gH$Vo h¡&

H$m¶©H$bmn-6

{‘Q²>Q>r Ho$ gyú‘Ordm| H$m {ZarjU{‘Q²>Q>r Ho$ gyú‘Ordm| H$m {ZarjU{‘Q²>Q>r Ho$ gyú‘Ordm| H$m {ZarjU{‘Q²>Q>r Ho$ gyú‘Ordm| H$m {ZarjU{‘Q²>Q>r Ho$ gyú‘Ordm| H$m {ZarjU

AmBE h‘ Hw$N> {H«$¶mE± H$aHo$ Hw$N> gyú‘
Ordm| H$m [ZarjU H$aıTz& {H$gr IoV H$s {‘Q²>Q>r
H$mo EH$ ~rH$a ¶m ½bmg ‘| EH${ÌV H$[aE& Bg‘|
Hw$N> nmZr {‘bÁH$a Må‘M go {hbmBE& Wmo‹S>o
g‘¶ Bgo pñWa aI|& BgH$s Hw$N> ~y§Xo ñbmBS> na
aIH$a gyú‘Xeu ¶§Ì ‘| {ZarjU H$[aE&
AmnHo$ Ûmam AdbmoH$Z {H$E JE gyú‘Ordm|
H o $ ghm¶H$ ~³go H$s ghm¶Vm go {MÌ
~ZmBE&

Cnamo³V {H«$¶m go Amn gyú‘Ordm| H$s {d{dYVm
H$mo g‘P gH$Vo h¡& Amn Bg AmíM¶©OZH$ gOrd
Ordm| Ho$ EH$ AÝ¶ g§gma Ho$ gË¶ H$s àe§gm H$a
gH$Vo h¢&

AmBE h‘ OmZ|Tz uN˛ EÁ{∫ H$hm± {XI gH$Vo h¢&

¶o gyú‘Ord h‘mao Amg-nmg g^r ñWmZm| na
h¡& ¶o dm¶w, Ob, {‘Q²>Q>r ‘| CnpñWV h¡&
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‘w»¶ eãX‘w»¶ eãX‘w»¶ eãX‘w»¶ eãX‘w»¶ eãX

gyú‘Ord, gyú‘Xeu ¶§Ì, gyú‘Ord {dkmZ, OrdmUw, H$dH$gyú‘Ord, gyú‘Xeu ¶§Ì, gyú‘Ord {dkmZ, OrdmUw, H$dH$gyú‘Ord, gyú‘Xeu ¶§Ì, gyú‘Ord {dkmZ, OrdmUw, H$dH$gyú‘Ord, gyú‘Xeu ¶§Ì, gyú‘Ord {dkmZ, OrdmUw, H$dH$gyú‘Ord, gyú‘Xeu ¶§Ì, gyú‘Ord {dkmZ, OrdmUw, H$dH$
àmoQ>moOmoAm, e¡dmb, gyú‘ AmWmo©nmoS>g, {dfmUw, ImoO, Am{dîH$maàmoQ>moOmoAm, e¡dmb, gyú‘ AmWmo©nmoS>g, {dfmUw, ImoO, Am{dîH$maàmoQ>moOmoAm, e¡dmb, gyú‘ AmWmo©nmoS>g, {dfmUw, ImoO, Am{dîH$maàmoQ>moOmoAm, e¡dmb, gyú‘ AmWmo©nmoS>g, {dfmUw, ImoO, Am{dîH$maàmoQ>moOmoAm, e¡dmb, gyú‘ AmWmo©nmoS>g, {dfmUw, ImoO, Am{dîH$ma

• gyú‘Ord ~hþV hr gyú‘ hmoVo h¡& BÝh| Ho$db Am±Im| go Zht XoIm Om gH$Vm&

• h‘ gyú‘ Ordm| H$mo gyú‘Xeu ‘hrZ ¶§Ì H$s ghm¶Vm go hr XoI gH$Vo h¡&

• EÝQ>m°Z dm°Z ë¶ydoZ hm°H$ Zo EH$ b|g¶w³V ep³Vembr gyú‘Xeu H$m Am{dîH$ma {H$¶m&

• gyú‘Ord h‘mao Amg-nmg g^r OJhm| na CnpñWV hmoVo h¢&

• OrdmUw, H$dH$, àmoQ>moOwAm Ed§ e¡dmb \{go gyú‘Ordm| Ho$ à‘wI g‘yh h¢&

• {dfmUw {deof àH$ma Ho$ gyú‘Ord h¡& ¶o gOrd Ed§ {ZOud XmoZm| Ordm| Ho$ ~rM Ho$ bjU Xem©Vo h¡& ¶o
{g’©$ gOrd nmofH$ H$moem ‘| àOZZ H$aVm h¡&

 ¶o gyú‘Ord O§Vw VWm nm¡Ym| Ho$ eara ‘| ̂ r
nmE OmVo h¢& ¶o g^r àH$ma Ho$ dmVmdaU AWm©V
~’©$ go R>§S>o (á¿ÏƒyÆ), AË¶{YH$ R>§S>o dmVmdaU
VWm AË¶{YH$ J‘© nmZr Ho$ PaZo, ™øÀs¬ ÆÁ

™{åT¿Ï“ ‘| ̂ r Or{dV ah gH$Vo h¡& Hw$N> gyú‘Ord
Xÿgao Ordm| ™ı naOrdr Nz˛ øú ™ı ahVo h¡, Hw$N>
ñdV§Ì ê$n go ^r ahVo h¡&

amoJ O¡go Am§Ì Áda, j¶ amoJ, a³V {df,
OrdmUw Ho$ H$maU hmoVo h¢& Hw$N> ËdMm amoJ
H$dH$m| Ho$ H$maU O~{H$ Hw$N> ËdMm amoJ gyú‘
AmWmo©nmoS>g ¶m OrdmUw go hmoVo h¡&

A™r{~H$ no{Mg, ‘bo[a¶m O¡go amoJ àmoQ>moOmoAZ
Ordm| Ho$ H$maU “ÁzoÁ h¡&

h_Zo ³¶m grIm?h_Zo ³¶m grIm?h_Zo ³¶m grIm?h_Zo ³¶m grIm?h_Zo ³¶m grIm?

³¶m Amn OmZVo h ¢?³¶m Amn OmZVo h ¢?³¶m Amn OmZVo h ¢?³¶m Amn OmZVo h ¢?³¶m Amn OmZVo h ¢?

OrdmUw a§OZOrdmUw a§OZOrdmUw a§OZOrdmUw a§OZOrdmUw a§OZ
OrdmUw AË¶§V gyú‘Ord h¡& gyú‘Xeu ‘|

AdbmoH$Z H$aZo go nyd© Bgo a§J XoZm ~hþV Oê$ar
h¡& OrdmUw ¶w³V IwaMZ H$mo ñbmBS> na
’¡$bmBE& Bgo hëH$m gm J‘© H$[aE& níMmV Bg
na Hw$N> {H«$ñQ>b dm¶boQ> H$s ~±y§Xo S>mb|& Bgo 30
go 60 goH|$S> a{IE& níMmV Bgo nmZr go
YmoBE, gwImE°BE& Bgo gyú‘Xeu 25 X ¶m 40 X
AmdY©Z ‘| Xo{IE&

Š`m Amn OrdmUw a§OZ H$s ñbmB‹S> V¡̀ ma H$a
gH$Vo h¡ ?
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1. gOrd Ed§ {ZOud Ordm| Ho$ ‘Ü¶ H$m¡Zgm gyú‘Ord, H$‹S>r Ho$ g‘mZ h¡? ³¶m|? g‘PmBE& AS1

2. ÃÓfl™\yƒÁı Ãz “ÁzåzƒÁ¬z ∫ÁzTÁı Nz̨  §Á∫z ™ı u¬uQL @ AS1

3. Vmbm~ ¶m Obme¶m| ‘| h‘ {H$g àH$ma Ho$ gyú‘Ordm| H$mo XoI gH$Vo h¢?AS1

4. ÃÓfl™ \yƒ “ÁuåN˛Á∫N˛ “¯ ÆÁ ¬ÁßtÁÆN˛? N{̨ Ãz? §oÁF|L? AS1

5. N˛XYz ßÁz[Æ útÁsÁż N˛y oÏ¬åÁ ™ı úNz̨  ßÁz[Æ útÁs| \¡ty Q∫Á§ “Ázoz “¯@ N˛Á∫m §oÁF|L@ AS1

6. \yƒÁmÏ Nz̨  uƒußãå EÁNw̨ uoÆÁı N˛y \ÁåN˛Á∫y Nz̨  u¬L Eúåz EÜÆÁúN˛ Ãz uN˛Ã üN˛Á∫ Nz̨  ü≈å úÓZıTz @ AS2

7. ET∫ “™ ZÁÊY N˛Áz Fã“ı u™¬Áoz “{ oÁz MÆÁz “ÁzTÁ? E) eÊgÁ tÓá EÁ) T∫™ tÓá F) NĮ̈ å-NĮ̈ åÁ tÓá @ AS2

8. ¬ÁßtÁÆN˛ \yƒÁmÏ EÁ{∫ N˛ƒN˛Áı Nz̨  å…b “Ázåz N˛Á ™ÁåƒyÆ N˛Á∫m §oÁF|L? ET∫ Æ“y \Á∫y ∫“Á oÁz MÆÁ

“ÁzTÁ? AS1

9. b¡³Q>mo~o{gbg OrdmUw H$m h‘ H¡$go {ZarjU H$a gH$Vo h¡?AS3

10. EÁú EÁúNz̨  EußßÁƒN˛ ÆÁ EÜÆÁúN˛ N˛y Ã“ÁÆoÁ Ãz å„\tyN˛y §zN˛∫y Nz˛ úÁÃ \ÁN˛∫ ƒ“Á §¿zg LƒÊ Nz̨ N˛ N{̨ Ãz

§åÁÆz \Áoz “{ @ GÃNz̨  Hú∫ LN˛ ubõúmy u¬uQL @ AS4

11. ÃÓfl™t∆y| ÆÊfi N˛y Ã“ÁÆoÁ Ãz NĮ̈ Z ÃÓfl™\yƒÁı Nz̨  permanent slides EÁú Nz̨  uƒtΩÆÁ¬Æ Nz̨  üÆÁzT∆Á¬Á ™ı

uå∫yqm N˛∫Nz̨  GåNz̨  uYfi GoÁu∫L @  AS5

12. uYN˛åy u™bΩby Ãz uN˛Ãy ÃÓfl™\yƒ N˛Á å™ÓåÁ o{ÆÁ∫ N˛∫Nz̨  GÃN˛y uƒ∆z oÁLÂ u¬uQL @  AS5

13. EÁú QÁåÁ QÁåz Ãz ú“¬z Eúåz “Ás ÃÁ§Ïå ¬TÁN˛∫ áÁzoz “{ MÆÁ? L{ÃÁ MÆÁı? AS6

A{O©V kmZ H$m {dH$mgA{O ©V kmZ H$m {dH$mgA{O ©V kmZ H$m {dH$mgA{O ©V kmZ H$m {dH$mgA{O ©V kmZ H$m {dH$mg
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gyú_Ord - h_mao {_Ì `m eÌw …-

gyú_Ord g^r OJh nm`o OmVo h¡& `o, dm`w,
Ob, {_bΩbr gOrdm| Ho$ eara _| nm¡Ym| na VWm
CZH$s gVh na ^r nm ò OmVo h¡& Hw$N> gyú_Ord
~hþV Cn`moJr h¡& O~{H$ Hw$N> hm{ZH$maH$ h¡&

Bg ^mJ _| h_ bm^Xm`H$ Ed§ hm{ZH$maH$
gyú_Oydm| H$m AÜ``Z H$a|Jo&

bm^Xm`H$ ({_Ì) gyú_Ord …

Hw$N> gyú_Ord h_mao X¡{ZH$ OrdZ _| AË §̀V
Cn`moJr h¡& CXmhaUmW© Xhr ~ZmZo _|, BS>br,
Xmogm Ed§ ~«o‹S>, Ho$H$ ~ZmZo _|, Hw$N> gyú_Ordm|
H$m Cn`moJ XdmB©`m± ~ZmZo _| {H$`m OmVm h¡&
{Oggo amoJm| H$m CnMma hmo& H$B© gyú_Ord {H$gmZ
Ho$ {_Ì h¡ Omo ^y{_ H$mo Gú\ÁH ~Zmoo h¡&

AmB`o h_ Hw$N> {H«$`m-H$bmn H$ao& {ZåZ
gyú_Ord {H$g àH$ma Cn`moJr h¡&

H$m ©̀ H$bmn -1

Xmo N>moQ>r H$Q>mo[a`m± {b{O ò BZ_| NĮ̈ZNĮ̈Zm (hëH$m
J_©) XÿY br{O`o EH$ H$Q>moar _| Wmo‹S>m N>m°N> `m

Xhr S>m{b`o& Xÿgar H$Q>moar _| Hw$N> Z {_bm`o, BÝh|
5 - 6 K§Q>mo Ho$ {b`o-J_© ñWmZ na a{I`o Ed§
{Z[ajU N˛yu\L&

• H$m¡Z-go n[adV©Z Amn XoI|Jo?

• BgH$m Š`m H$maU hmoJm?

Xhr Ed§ N>mÂZ _| boŠQ>mo~¡qgbg Zm_H$ OrdmUw
nm`m OmVm h¡& Omo XÿY H$mo Xhr _| ~XbVm h¡&

H$m ©̀ H$bmn -2

100 J«m_ _¡Xm EH$ H$Q>moar _| br{O ò Bg_| EH$
`m Xmo Må_M „Q_ra (yeast) J‘© nmZr S>mcH$a
Am§Q>m Jw§Wr¶o Bgo AmQ>o H$mo J_© ñWmZ _| 3-4 K§Q>o Ho$
{b ò aI Xr{OE& {\$a Xo{I ò&

• AmQ>o _| Amn Š`m n[adV©Z XoIVo h¢?

• Š`m H$maU hmo gH$Vm h¡, AnZo XmoñVm| Ho$ gmW
dmVm©bmn H$aHo$ BgH$m CÎma {b{I ò&

AmnZo em`X AnZo Kam| _| XoIm hmoJm, {H$
AmnH$s _m± BS>br ̀ m Xmogm ~ZmZo Ho$ EH$ {XZ nyd©
Bgo {H$ÊdZ Ho$ {b ò aIVr h¡& EH$ {XZ nhbo
Kmob V¡̀ ma {H$g {bE {H$`m OmVm h¡?

AÜ¶m¶AÜ¶m¶AÜ¶m¶AÜ¶m¶AÜ¶m¶

3
gyú‘Ordm| H$mmmmm {díd{díd{díd{díd{díd (ßÁT - 2)

World of the Micro-organisms (Part - 2)
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Fig. 1: _¡Xo H$m Kmob aIo J`o ß`m_¡Xo H$m Kmob aIo J`o ß`m_¡Xo H$m Kmob aIo J`o ß`m_¡Xo H$m Kmob aIo J`o ß`m_¡Xo H$m Kmob aIo J`o ß`m¬z

• Cnamoº$ {MÌ _| {H$g ß`m¬z ™ı I_ra ̀ wº$ Kmob
h¡?
O~ AmQ>Á VÁz¬oz Ã™Æ I_ra {_bm`m OmVm h¡

V~ dh \y$b OmVm h¡& `h {H$ÊdZ Ho$ H$maU
H$m~©Z-S>mF|-AmŠgmB‹S> Ho$ ~ZZo go hmoVm h¡& J¡g Ho$
~wb~wbm| go AmQ>m \y$b OmVm h¡ EÁ{∫ EÁbz N˛Áz “¡N˛Á

EÁ{∫ Ã∫ãá¿ §åoÁ “{@

{H«$`m H$bmn - 3

gyú_Ordm| H$m ì`dgm{`H$ Cn`moJ Am{W©H$gyú_Ordm| H$m ì`dgm{`H$ Cn`moJ Am{W©H$gyú_Ordm| H$m ì`dgm{`H$ Cn`moJ Am{W©H$gyú_Ordm| H$m ì`dgm{`H$ Cn`moJ Am{W©H$gyú_Ordm| H$m ì`dgm{`H$ Cn`moJ Am{W©H$
_hËd …-_hËd …-_hËd …-_hËd …-_hËd …-

Xmo ~rH$a _| bJ^J AmYm S¬ÁÃ Ob {b{O ò&
Bg_| 5 go 10 Må_M e¸$a {_bmB ò& EH$ ~rH$a
_| 2 - 3 Må_M I_ra S>m{b ò& BÝh| T>±H$H$a 3 - 4

K§Q>o auI ò& níMmV T>¸$Z ImobH$a gy±{K ò&

Fig-2(a) EÝQ>r~m`mo{Q>H$ H¡$ßgyëgEÝQ>r~m`mo{Q>H$ H¡$ßgyëgEÝQ>r~m`mo{Q>H$ H¡$ßgyëgEÝQ>r~m`mo{Q>H$ H¡$ßgyëgEÝQ>r~m`mo{Q>H$ H¡$ßgyëg                      Fig-2(b) à{VO¡{dH$s B§OoŠeZà{VO¡{dH$s B§OoŠeZà{VO¡{dH$s B§OoŠeZà{VO¡{dH$s B§OoŠeZà{VO¡{dH$s B§OoŠeZ

• Cnamoº$ XmoZm| ß`mbmo _| Amn Š`m A§Va nmVo
h {?

• I_ra ẁº$ ß`mbr _| XþJªY H$m Š`m H$maU hmo
gH$Vm h¡?

     `h XþJªY A¡H$mohb H$s h¡ Š`m|[H e¸$a
`rñQ> Ûmam AëH$mohb _| ~XbVm h¡& Bg {H«$`m H$mo
{H$ÊdZ H$hVo h¡& Bg {H«$`m H$m Cn`moJ A{YH$
_mÌm _| AëH$mohb eam~, VWm Egr{Q>H$ A©¬ Ho$
{Z_m©U _| {H$`m OmVm h¡& Bg hoVw I_ra H$mo
Z¡g{J©H$ e¸$a, O¡go Om¡$(Barley), Johÿ±, Mmdb
VWm \$bm| Ho$ ag O¡go A§Jya _| g§d{Y©V H$aVo h¢&

e¸$a CÚmoJ _| àmá CËnmX eram (Molasses)
H$m Cn`moJ E{Wb AëH$mohb Ho$ {Z_m©U _| I_ra
Ho$ {H$ÊdZ Ûmam {H$`m OmVm h¡&
gyú_Ordm| H$m Am¡fgyú_Ordm| H$m Am¡fgyú_Ordm| H$m Am¡fgyú_Ordm| H$m Am¡fgyú_Ordm| H$m Am¡fuYXm`H$ Cn`moJ YXm`H$ Cn`moJ YXm`H$ Cn`moJ YXm`H$ Cn`moJ YXm`H$ Cn`moJ :

H$^r-H$^r O~ h_ ~r_ma n‹S>Vo h¡ ÆÁ Kmd
bJZo na h_ S>m°ŠQ>a Ho$ nmg OmVo h¡ - V~
S>m°ŠQ>a h_§o XdmB© XoVo h¡ Omo OrdmUw H$m Zï> H$aVo
h¡, Eogr XdmB`m| H$mo à{V O¡{dH$ (antibiotic)
Am¡fuY H$hVo h¢& {deof gyú_-Ord (O¡go H$dH$)
H$mo g§d{Y©V H$aZo go à{VO¡{dH$ CËnm{XV hmoVo
h¢& dV©_mZ _| H$B© EÝQ>r~m`mo{Q>H$ O¡go no{Z{g{bZ,
QoQ´>mgm`{H$bZ, ñQ>o´ßQ>mo_m`{gZ Ed§ B[aW«mo_m`{gZ
H$m {Z_m©U {H$`m OmVm h¡&

EÝQ>r~m`mo{Q>H$ Am¡fuY H$m Cn`moJ H$B© OrdmUw
am oJ O¡go EÁÊo[ƒ∫(typhoid), \åå ∫ÁzT

(gonorrhoea) Ho$ CnMma _| Ed§ (OhadmX)
gmoßQ>rgr{_`  Ho$ g§H«$_U H$mo amoH$Zo _| ghm`H$ h¡&
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à{VO¡{dH$s (Antibiotic) H$m Cn`moJ nm¡Ymo Ed§ O§VwAm| _| OrdmUw amoJm| go ~Mmd Ho$ {b`o ^r {H$`m
OmVm h¡&

 Š`m Amn OmZVo h¡?
h_| à_m{UV Ed§ C{MV S>mŠQ>a H$s gbmh na à{VO¡{dH$s H$m Cn`moJ H$aZm Mm{h ò& AÝ`Wm BgH$m

Xþîn[aUm_ hmoJm& AZmdí`H$ EÝQ>r~m`mo{Q>H$ H$m à`moJ, aº$ H$mo{eH$mAm| H$mo Omo hm{ZH$maH$ g§H«$_U
go gwajm H$aVr h¡, CÝh| ^r Zï> H$aVr h¡ H$^r-H$^r eara _| EÝQ>r~m`mo{Q>H$ H$mo à{VamoYH$ H$a XoVr
h¡& H$^r à{VO¡{dH$ eara Ho$ {bE Cn`moJr OrdmUwAm| H$mo ^r _ma XoVo h¢& Euou∫Mo üuo\{uƒuN˛
(Lãby§ÁÆÁzubMÃ) Ãz “™Á∫Á Δ∫y∫ N˛™\Áz∫ “Áz ÃN˛oÁ “{@

à{VO¡{dH$s no{Z{g{bZ H$s ImoO …à{VO¡{dH$s no{Z{g{bZ H$s ImoO …à{VO¡{dH$s no{Z{g{bZ H$s ImoO …à{VO¡{dH$s no{Z{g{bZ H$s ImoO …à{VO¡{dH$s no{Z{g{bZ H$s ImoO …

S>m°.EboŠP|S>a âboq_J àW_ _hm ẁÕ _| g¡{ZH$
S>m°ŠQ>a Wo& CÝhm|Zo OP_r g¡{ZH$m| H$mo Vmdmo _|
OrdmUw g§H«$_Um| Ûmam _aVo XoIm&

do à`moJembm _| OrdmUwAm| H$m g§dY©Z H$a
aho Wo& EH$ ~ma Ü`mZ go XoIZo na CÝhm|Zo nm`m
{H$ Hw$N> H$dH$ (_moëS>) noQ́>r{S>e _| ~‹T>Vo OrdmUwAm|
Ho$ g_wXm` H$s d¥Õr _| ~mYH$ hmo ahm Wm&

CÝhm|Zo Cg H$ƒH$ Ho$ tΩƒÁ∫Á g«{dV Ðd H$mo
AbJ H$aHo$, AÝ` amoJH$maH$ OrdmUwAm| na narjU
{H$`m Am¡a Bgo H$maJa nm`m& H$dH$ H$s nhMmZ
noZrgr{b` ZmoQ>oQ>_ Zm_H$ _moëS> Ho$ ê$n _| H$s&
BgHo$ Zm_H$ _moëS> Ho$ ê$n _| H$s& BgHo$ Ûmam
ò{dV nXmW© H$m Zm_ no{Z{gbrZ aIm J`m& S>m°
âboq_J Zo OrdmUwAm| Ho$ _maZodmbo nXmWm] H$mo
gm_mÝ` Zm_ à{VO¡{dH$ (E§Q>r~m`mo{Q>H$) {X`m&

Fig-3(b) no{Z{g{b`_ Om{V noQ´>r{S>eno{Z{g{b`_ Om{V noQ´>r{S>eno{Z{g{b`_ Om{V noQ´>r{S>eno{Z{g{b`_ Om{V noQ´>r{S>eno{Z{g{b`_ Om{V noQ´>r{S>eFig-3(a) S>m°.EboŠP|S>aS>m°.EboŠP|S>aS>m°.EboŠP|S>aS>m°.EboŠP|S>aS>m°.EboŠP|S>a
âboq_J CZHo$ à`moJembm _|âboq_J CZHo$ à`moJembm _|âboq_J CZHo$ à`moJembm _|âboq_J CZHo$ à`moJembm _|âboq_J CZHo$ à`moJembm _|

S>m°.âboq_J Ho$ AZwgma nXmW© Omo OrdmUw H$mo
_maVo h¡ CÝh| à{VO¡{dH$s Ho$ Zm_ go OmZm OmVm
h¡&

à{VO¡{dH$s no{Z{g{bZ H$r ImoO H$m àH$meZ
1929 _| hþAm& gZ²1945 _| S>m°.EboŠP|S>a VWm
CZHo$ gh`moJr (S>m°. hmodS>© ~bmoar Ed§ S>m°.Ernst.
B.Chain) H$mo OrdmUw amoJ Ed§ BgHo$ g§H«$_U
na amoH$Wm_ Ho$ Cnm` hoVy Zmo~ob nwañH$ma àXmZ
{H$`m J`m&

no{Z{g{bZ H$s ImoO Zo AÝ` à{VO¡{dH$, O¡go
ñQ´>oõQ>mo_m`{gZ, B[aW«mo_m`m{gZ BË`m{X H$s ImoO
H$m _mJ© {XIm`m&

Š`m h_mam eaya ñd §̀ amoJ go AnZr gwajm
H$a gH$Vm h¡?
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Š`m Amn OmZVo h¡?

Aureomycin (Am°a(Am°a(Am°a(Am°a(Am°ayAmo_mB{gZ) Ho$ ImoOH$Vm© …Amo_mB{gZ) Ho$ ImoOH$Vm© …Amo_mB{gZ) Ho$ ImoOH$Vm© …Amo_mB{gZ) Ho$ ImoOH$Vm© …Amo_mB{gZ) Ho$ ImoOH$Vm© …

`h S>m°.Eo„m àJ‹S>m gwã~mamd Or H$m {Mfi h¡& AmnH$m OÝ_ ^maV Ho$
AmÝY«àXoe amÁ` Ho$ JmoXmdar {Obo _| hþAm, AmnZo Am°[aAmo_mB{gZ AWm©V²
Q>oQ́>mgmBpŠbZ H$s ImoO H$s Omo dh H$B© OrdmUw O¡go Q>m`\$mB‹S> (Am§ÌÁda)
ßboJ, j`amoJ (T.B.) H$s {M{H$Ëgm Ho$ {b ò Cn`moJr h¡&

Fig-4 ~ƒm| H$mo nmo{b`m| H$s ~y±Xo XoVo hþE~ƒm| H$mo nmo{b`m| H$s ~y±Xo XoVo hþE~ƒm| H$mo nmo{b`m| H$s ~y±Xo XoVo hþE~ƒm| H$mo nmo{b`m| H$s ~y±Xo XoVo hþE~ƒm| H$mo nmo{b`m| H$s ~y±Xo XoVo hþE

Q>rH$m -Vaccine

~r_mar na Vwa§V {Z §̀ÌU hoVw S>m°ŠQ>a Jmo{b`m±,
{ga\$ `m B§OoŠeZ XoVo h¡, Adga h_ Q>yN˛ÁH$aU
H$aHo$ {~_m[aAm| go gwa{jV ∫h gH$Vo h¡&

Q>rH$mH$aU h_mao bå~o g_` VH$ (H$^r-H$^r
{OÝXJr ^a) {~_m[a`m| go ∫qÁ H$aVm h¡& AmnZo
em`X gwZm hmoJm nm±M df© go H$_ Am ẁ Ho$ ~ƒo H$mo
nmo{b`mo H$s ~w±Xo XoZm Mm{h ò& ~ƒm| H$mo nmo{b`mo H$s
~y±Xo Š`m| {nbmZr Mm{h ò? BgH$m Š`m bm^ h¡?

Š`m Amnåz §Yúå ™ı úÁzu¬ÆÁz N˛y §ÏÂtz úy sy?
Š`m AmnH$mo nëg nmo{b`mo àmoJ«m_ Ho$ ~mao _| OmZH$mar
h¡&

Bg àmoJ«m_ H$m Š`m CÔoí` h¡? Amn OmZVo h¡
{H$ nmo{b`m| EH$ IVaZmH$ ~r_mar h¡& g_mO H$mo
nmo{b`m| a{hV aQZo hoVÓ Š`m à`mg H$aZo Mm{h ò?
Amn Ho$ H$jm _| MMm© H$[a ò&

   Š`m Amn OmZVo h¡?

nmo{b`m| H$m \¡$bmd VWm BgH$m ~Mmd na {ZåZ
bmBZm| na AnZo {dMma {bImo&

....................................................................

..................................................................

.................................................................
nëg nmo{b`mo àmoJ«m_ H$s {dkm{á `m nm§ßboQ>

g§J«h H$a Cg_§o ~Vm`o J`o VÏ`m| na dmVm©bmn
H$[a`o&

byN˛ÁN˛∫m ̊ Á∫Á N˛Á{åÃy u§™Áu∫ÆÁı Ãz §Y ÃN˛oz “¯?

gZ² 1952 _| S>m°. Om°Zmg gmbH$ Zo nmo{b`mo Ho$ {ZdmaU Ho$
{b`o Q>rHo$ H$s ImoO H$s CÝhm|Zo Bgo _wâV g^r H$mo ~m±Q>Zm Mmhm&
S>m°.Eb~Q>© g¡{~Z Zo _m¡{IH$ nmo{b`moQ>rH$m (_wI go brOmZodmbr
Xdm H$s gZ²1957 _| ImoO H$s& Bg{bE CÝhm|Zo Bgo H$^r noQ>oÝQ>
Zht H$adm`m&

Dr. Jonas Salk
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O~ amoJ H$maH$ gyú_OrdmUw eara _| àdoe
H$aVo h¢ Vmo eaya à{VamoYH$oÁ CËnÞ H$aVo h¡
Omo Gã“ı _maS>mboz h¡ BÝh| EÝQ>r~m°S>rg ̀ m à{Vajr
H$hVo h¡&

amoJH$maH$ OrdmUw O~ h_mao eara _| àdoe
H$aVo h¢ V~ h_mam eara CÝh| Zï> H$aZo Ho$ {bE
Hw$N> CËnmX ~ZmVm h¡ {OÝh| à{VamoYH$ (E§Q>r~m°S>r)
H$hVo h¢& à{VamoYH$ amoJmUwAm| go ¬S>Vo Am¡a CÝh|
_ma XoVo h¢& _mao J ò ̀ m H$_µOmoa {H$ ò J ò amoJmUwAm|
H$mo (nmo{b`moS´>mn Ho$ g^md) h_mao eara _| àdoe
H$am`m OmVm h¡ V~ ̂ r eara Ho$ ̂ rVa à{VamoYH$m|
H$m CËnmXZ hmoVm h¡ Am¡a CÝh| ÃÊT¿“ {H$`m OmVm
h¡& `o à{VamoYH$ nwZ… amoJmUwAm| Ho$ eara _| àdoe
H$aZo na CÝh| Zï> H$a XoVo h¡& Bggo amoJ Zht
hmoVm& Bggo amoJ Zht hmoVm& _Áao J ò AWdm
H$_µOmoa {H$`o J`o amoJmUwAm| H$mo Q>rH$m H$hVo h¢
Am¡a CÝh| eara _| àdoe H$admZm Q>rH$m H$aU
H$hbmVm h¡&

nmo{b`mo H$m Q>rH$m _wI go _m¡{IH$ ~y§Xmo Ho$ ê$n
_| {X`m OmVm h¡ {Oggo ~ƒm| H$m nmo{b`mo amoJ go
~Mmd hmoVm h¡& O~{H$ AÝ` Q>rHo$ O¡go MoMH$,
_mVm ({MH$Z nm°Šg) ObmoXa (honoQ>mB{Q>g) j`
(Q²>`w~aŠ`wbmo{gg) B§OoŠeZ Ûmam {X`o OmVo h¡&

dV©_mZ g_` _| h_ H$B© Q>rH$mo Ho$ Cn`moJ H$mo
OmZVo h¡ Am¡a AZoH$ amoJm| go ~MVo na§Vw 300  df©
nyd© Q>rH$mo H$s OmZH$mar Zht Wr&

AR>madr eVmãXr _| H$B©
d¡km{ZH$mo Ho$ à`moJm| Ûmam Q>rHo$
H$s ImoO hþB© {Oggo h_|
ghm`Vm  gd©àW_ gZ² 1796
_§o {_br& S>m°.ES>dS>© O¡Þa Ho$
C„oIZr` à`moJm| go àW_
Q>rH$m _mZd amoJ Ho$ {b ò à ẁº$
{H$`m J`m&

AmOH$b gyú_Ordm| H$s
ghm`Vm go H$B© Q>rHo$ ~‹S>¡
n¡_mZo na ~Zm`o Om aho h¡&

_Zwî` Am¡a O§VwAm| H$mo H$B© {~_m[a`m| go ~Mm`m
Om gHo$&

{H«$`m H$bmn - 4
{H$gr ZµOXrH$ Ho$ üÁsu™N˛ _| ñdmñW Ho$ÝÐ _|

OmB ò dhm± go 0-15 df© Ho$ ~ƒmo Ho$ {b ò Q>rH$mH$aU
g§~§Yr OmZH$mar EH${ÌV H$[a ò& S>m°ŠQ>a ̀ m ñdmñÏ`
ghm`H$ go Q>rHo$ Ho$ àH$mamo Ed§ amoJm| Ho$  ~Mmd
Ho$ gå~§Yr àíZ ny{N>`o? BÝh| H$~ boZm Mm{h`o?
gyMr ~ZmB ò, Š`m Amn OmZVo h¡& b ÓBg nmíMa
Zo a¡~rO Ho$ Q>rHo$ H$s ImoµO H$s& (amoJ go g§H«$u_V
Hw$Îmo Ho$ H$mQ>Zo na a¡~rO Ho$ {dfmUw-h_mao eaya _|
àdoe H$aVo h¡&

S>m°. ES>dS>© O¡Þa Jm±d _| {M{H$Ëgm Ho$ÝÐ H$mo
MbmZo H$m {ZU©̀  {b`m& Bg Q>rH$mH$aU go IVaZmH$
MoMH$ amoJ go _mZd OmVr g_yb Zme hmoZo go
~M J`r& CÝhm|Zo ̀ h {ZarjU {H$`m {H$ XÿYdmbr
{OÝh| Jm¡MoMH$ hþAm Wm CZ_| ^`mZH$ MoMH$ Ho$
bjU CËnÞ Zht hþL, CÝh| Eogm bJm H$s Jm¡MoMH$
(Cow pox) go nr{‹S>V ì`{º$ amoJ Ho$ à{VamoYH$Vm
Am J`r& CZ {XZm| MoMH$ Zo bmImobmoJm| H$s
OmZ bo br Wr& gZ² 1796 _| O¡Þa Zo  (Cow
pox) Jm¡MoMH$ amoJr Ho$ hmW _| MoMH$ N>mbo go
Ðd$(fluid) {ZH$mbm Am¡a Cgo EH$ 8 dfu` ~mbH$
Ho$ eara _| CgHo$ nmbH$m| H$s AZw_{V go à{dï>
{H$`m& N>… gámh ~mX CÝhm|Zo Cg ~mbH$ H$mo
MoMH$ Ho$ g§nH©$ _| aIm naÝVw ~mbH$ na MoMH$
H$m à^md Zht n‹S>m& Bg àH$ma MoMH$ Ho$ Q>rHo$

N>moQ>r _mVm (Small pox)H$s ImoO H$mo H$hmZr

Fig-5 MoMoH$ J«{gV ~ƒmMoMoH$ J«{gV ~ƒmMoMoH$ J«{gV ~ƒmMoMoH$ J«{gV ~ƒmMoMoH$ J«{gV ~ƒm             S>m°.ES>dS>© O¡Þa Q>rH$m XoVo hþAo        S>m°.ES>dS>© O¡Þa Q>rH$m XoVo hþAo        S>m°.ES>dS>© O¡Þa Q>rH$m XoVo hþAo        S>m°.ES>dS>© O¡Þa Q>rH$m XoVo hþAo        S>m°.ES>dS>© O¡Þa Q>rH$m XoVo hþAo
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H$s Imo\ hþB© {Oggo AÝ` bmIm| OmZo ^`mZH$
MoMH$ Ãz  ~Mm`r Om gH$s&

MoMH$ Ho$ Q>rHo$ Ho$ Am{dîH$ma go bmImo bmoJ Bg
OmZbodm amoJ go ~Mo& AZoH$ hm{ZH$maH$ amoJmo§ go
~Mmd Ho$ {b ò Q>rHo$ ~Zdm ò TÆz (vaccine) eãX
Vaca go CËnÞ hþAm {OgH$m AW© Jm¡ (Cow) h¡&
{_{_{_{_{_bΩbr H$s D$d©aH$Vm _| gyú_Ord …r H$s D$d©aH$Vm _| gyú_Ord …r H$s D$d©aH$Vm _| gyú_Ord …r H$s D$d©aH$Vm _| gyú_Ord …r H$s D$d©aH$Vm _| gyú_Ord …
Soil Micro organisms in soil fertility:

bJ^J 78% ZmBQ´>moOZ h_mao Amg-nmg H$s
dm`w _| h¡& nm¡Yo àmoQ>rZ {Z_m©U Ho$ {b`o BgH$m
Cn`moJ {H$`m OmVm h¡& na§Vw nm¡Yo Bg dmVmdaUr`
ZmBQ´>moOZ H$mo grYo J«hU Zht H$a gH$Vo& Hw$N>
gyú_Ord O¡go amBOmo{~`_, ZmñQ>mH$, EZo~oZm,
EOmoQ>mo~oëQ>a Bg ZmBQ´>moOZ H$m pñWarH$aU H$a
CZHo$ ̀ m¡{JH$ ~ZmVo h¡& {Ogo nm¡Yo {_bΩbr go àmßzzV
H$aVo h¡& ò `m¡{JH$ {_bΩbr _| {_b OmVo h¢&

{_hr _| CnpñWV Hw$N> gyú_Ord O¡go H$dH$
(fungi) Am¡a OrdmUw (Bacteria) ̂ y{_ Ho$ O¡{dH$
ì`W© nXmWm] (Biological Wastes) H$mo nm¡Ymo Ho$
{b ò Amdí`H$ `m¡{JH$ nXmWm] _| ~XbVo h¡&

åÁFb~Áz\å N˛Á uÀsoyN˛∫m(Nitrogen Fixation)
¬zSÆÓu™åÁzÃy úÁ{áÁı Nz˛ ™Ó¬y Nz˛ TÁÂb (nodules) ™ı

Fig-6(a) Zm°ñQ>mH$ Zm°ñQ>mH$ Zm°ñQ>mH$ Zm°ñQ>mH$ Zm°ñQ>mH$ Nostoc

Fig-6(b)
EZm{~ZmEZm{~ZmEZm{~ZmEZm{~ZmEZm{~Zm
Anabina

GúuÀso ∫“oz “{ ƒ“y \yƒÁmÏ åÁFb~Áz\å N˛Á uÀsoyN˛∫m
N˛∫oz “{@

{H«$`m H$bmn - 5
™ÓÊTú¬y, u§ãÃ LƒÊ pea gram Nz̨  ™Ó¬y Nz̨  TÁÂb

\™Á N˛∫Nz̨  §Á∫yN˛ úÁƒg∫ §åÁF|L@ sÁzgÁ úÁƒg∫ LN˛
N˛ÁÂY Nz̨  À¬{g ú∫ u¬u\L @ GÃ ú∫ LN˛ §ÓÊt \¬ ÆÁ
oz¬ gÁu¬L@ GÃz ÃÊÆÏMo ÃÓfl™t∆y| (compound
microscope) Ãz uå∫yqm N˛yu\L@ GÃN˛Á uYfi GoÁu∫L
EÁ{∫ Eúåz tÁzÀoÁı Ãz GÃNz̨  §Á∫z ™ı YYÁ| N˛yu\L @

™Ó¬y Nz̨  TÁÂb ™ı (nodules) ™ı ∫ÁF|̂ Ázu§Æ™ \yƒÁmÏ
∫“oz “{@ Æz ¬zSÆÓu™åÁzÃy úu∫ƒÁ∫ Ãz˛ ÃÊ§Êuáo úÁ{áÁı ™ı
úÁÆÁ \ÁoÁ “{ @ ∫ÁF^Ázu§Æ™ úÆÁ|ƒ∫m Nz˛ åÁFb~Áz\å
N˛Áz åÁFbz~bΩÃ ™ı §t¬N˛∫ Gã“ı Eúåy ™Ó¬y ™ı ÃÊT¿u“o
N˛∫oz “{ EÁ{∫ úÁ{áz Æ“y ÃÊT¿u“o åÁFbz~bΩÃ N˛Á GúÆÁzT
N˛∫oz “{@ úÁ{áz ∫ÁF|^Ázu§Æ™ N˛Áz ÃÏ∫qÁ tzoz “{ @ ƒz LN˛
tÓÃ∫z N˛y Ã“ÁÆoÁ N˛∫oz “{@
FÃ Ã“ÆÁzT uN¿˛ÆÁ N˛Áz
Ã“\yƒå (symbiosis)
N˛“oz “{@ ¬zSÆÓu™åÃ úÁ{áz
ET∫ ÃÊPÆÁ ™ı TÓumo “Áz
oÁz, Qzoy N˛y Hƒ|∫oÁ §‰joy
“{ @ uN˛ÃÁå FÃ ¬zSÆÓ™ Nz˛ ÃÁs Qzo ™ı “¬ Y¬ÁoÁ “{@
Æ“ uN¿˛ÆÁ ™ÁåÃÓå EÁåz Ãz ú“¬z “Ázoy “{ @ ÃÁzuYL,
LzÃÁ MÆÁı?

Fig-7

AmAmo h_ OmZo …
BT Š`m h¡?

BT `h nyU©Zm_ Bacillus thuringiensis h¡ ̀ h EH$ OrdmUw h¡& ̀ h OrdmUw EH$ {df (toxin)
CËnÞ H$aVm h¡ {OgH$m Cn`moJ \$gbr` nm¡Ymo na nm`o OmZo dmbo hm{ZH$maH$ H$sQ> (Pests) H$mo
_maZo Ho$ {b ò {H$`m OmVm h¡ AV… Bgo (O¡dH$sQ>ZmeH$) H$hVo h¡& AV… OrZrH$ \$gb _| B.T. go
{df ẁº$ gene AbJ H$a Cgo \$gbr` nm¡Ym| _| ñWmZm§V[aV {H$`m OmVm h¡ Am¡a ZmeH$ H$sQ> go Zï>
hmoZo go ~Mm`m OmVm h¡& CXm. B.T. H$nmg B.T. cotton
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{H«$`m H$bmn - 6
Xmo J_bo bo ̀ m Xmo J‹T>o AnZo Ka Ho$ ̀ m {dÚmb`

Ho$ H$mzZz _| Imo{X`o& BÝh| AmYm u™bΩby go ^a
Xr{O ò& EH$ J‹T>o _| O¡{dH$ ì`W© nXmW© O¡go n{Îm`m±,
guãO`m±, ì`W© H$mJO, Jmo~a H$mo ^a Xo Xygao J‹T>o
_| ßbmñQ>rH$ Ho$ ì`W© nXmW© nm°brWrZ W¡br`m±,
ì`W© H$m°M H$s ~moV¬ go ^a Xo&

A~ BZ J_bmo `m TgΩjÁı N˛Áz u™bΩby go ^a Xo
Cg na nmZr {N>‹S>H$ Xo& Eogm amoO H$ao 2-3 gámh
níMmV BZ TgΩjÁz H$s u™ubΩby “bÁN˛∫ uå∫yqm

H$r{O`o& Amn Š`m n[adV©Z XoIVo hmo& BÝh| ZmoQ>
H$[a`o&

gmo{M |̀ VWm AnZo XmoñVmo Ho$ gmW MMm© N˛yu\Æz&
A{dKQ>ZH$mar nXmW© go Š`m H$moB© hm{Z hmoVr h¡&
MMm© H$s{O`o&

Fig-8 H$ånmoñQ> J‹T>m H$ånmoñQ> J‹T>m H$ånmoñQ> J‹T>m H$ånmoñQ> J‹T>m H$ånmoñQ> J‹T>m Compost pit

AmnZo Amg-nmg Ho$ dmVmdaU _| `hr KQ>Zm
XoIr hmoJr& gyú_ Ord hdm, nmZr, u™ubΩb _|
nm`o OmVo h¡, Omo h_mao dmVmdaU Ho$ ì`W© nXmWm]
H$mo {dK{Q>V (decompose) H$aVo h¡, Am¡a CÝh|
gab nXmWm] _| n[ad{V©V H$aVo h¡& Bg àH$ma
gyú_Ord h_mao n`m©daU H$mo ewÕ H$aVo h¢&

 {dMma Am¡a MMm© H$a| &

• H$ënZm H$amo `{X gyú_Ord h_mao Amg-nmg
Zht hm|Jo Vmo Š`m hmoJm? V~ h_mao dmVmdaU
_| Š`m hmoJm? Š`m Amn OmZVo hmo {H$
gyú_Ord O¡go Hw$N> OrdmUw _b-àdmh CnMma
n[a`moOZm (Sewage treatment) _|
_hËdnyU© ŷ{_H$m {Z^mVo h¡&

hm{ZH$maH$ gyú_Ord -
Harmful microorganisms:

AmB`o, A~ h_ OmZo Hw$N> hm{ZH$maH$
gyú_Ordm| H$mo& `o \$gbm| newYZ VWm h_| ^r
amoJJ«ñV H$aVo h¢& `o ^moOZ H$n‹S>m| VWm AÝ`
dñVwAm| H$mo ^r Zï> H$aVo h¢&

_Zwî` _| amoJ CËnÞ H$aZo dmbo gyú_Ord
Diseases causing microorganisms in
human beings:

{H«$`m H$bmn-7
Amn Ho$ BbmHo$ _| {H$gr S>m°ŠQ>a Ho$ nmg Om ò

CZgo ny§N>o {d{^Þ {~_m[a`m| Ho$ àH$ma VWm CÝh|
\¡$bmZo dmbo gyú_Ord Š`m h¡? CÝh| ZmoQ> H$ao VWm
XmoñVm| Ho$ gmW MMm© H$ao& h_mao dmVmdaU _| g^r
OJmhm| na gyú_Ord h¡ Eogo gyú_Ord Omo amoJ H$m
H$maU h¡ CÝh| amoJH$maH$ (Pathogen) H$hVo h¡&

h_mao eara _| ̀ o amoJH$maH$, gm±g Ûmam br JB©
hdm go, nmZr go, ^moOZ go nhþ±MVo h¡ amoJH$maH$
g§H«${_V ì`{º$ Ho$ grYo gånH©$ go O§VwAm| Wm
H$s¨Q>mo Ûmam ^r g§M[aV hmoVo h¡&

AmnZo em`X XoIm hmoJm {H$ H$^r-H$^r n[adma
Ho$ {H$gr gXñ` H$mo gXr©-Im±gr ™Á{Ã™ n[adV©Z Ho$
H$maU hmoVr h¡, O~ g§H«${_V ì`{º$ qN>H$Vm `m
Im±gVm h¡ V~ amoJH$maH$ dm ẁ _| àdoe H$aVo h¡&
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 ñdñW _Zwî` _| ídmg Ûmam ò àdoe H$aVo h¡
Am¡a ñdñW ì`{º$ g§H«${_V hmo OmVm h¡& Eogo amoJ
Omo g§H«${_V ì`{º$ go ñdñW ì`{º$ _| \¡$bVo h¡§&
CÝh| g§H«$m_H$ amoJ H$hVo h¢&

g§H«$m_H$ amoJ hdm, nmZr, ^moOZ `m g§H«${_V
ì`{º$ Ho$ Cn`moJ {H$`o J`o dñVwAm| (O¡go Q>m°dob,
ê$_mb, ½bmg) `m H$sQ>m| O¡go _pŠI`m±, _ÀN>am|
go PobVo h¡&

gXu-Im±gr, ZoÌíboî™ amoJ (conjunctivitis),
Am§ÌÁda (typhoid), N>moQ>r _mom MoMH$ ñdmBZ,
âby, (jÆamoJ) `o Hw$N> g§H«$m_H$ amoJ h¡&

Hw$N> H$sQ> Ed§ O§Vw amoJH$maH$ (Pathogens)
H$mo AnZo gmW dhZ H$aVo h¢ BÝh| dmhH$ (Vector)
H$hVo h¢&

_bo[a`m Ho$ amoJOZH$ ßbmÁ_mo{S>`_ (_bo[a`m
naOrdr) h¡& _mXm EZm{¢˛brO _ÀN>a ßbmÁ_mo{Z`_
H$mo AnZo bma Ho$ gmW dm{hV H$aVr h¡ AV…
EZm{nbrO dmhH$ H$hbmVr h¡&

_ÀN>a H$B© amoJm| Ho$ dmhH$ h¡ Bg{b`o _ÀN>am|
H$m {Z §̀ÌU H$a h_ H$B© amoJmo go ~M gH$Vo h¢&

g^r _ÀN>a uÀs∫ nmZr (stagnant water)
_| A§S>o XoVr h¢ h_| AnZo Amg-nmg Ho$ OJh,
ì`W© n‹S>o J_bo, ug£§Áı, úu“ÆÁı _| nmZr O_Zo
Zht XoZm Mm{h`o, BÝh| ñdÀN> aQZm Mm{h ò&

Fig-9 EZm{\$brO-_mXm-_ÀN>a H$mQ>Vo hþAoEZm{\$brO-_mXm-_ÀN>a H$mQ>Vo hþAoEZm{\$brO-_mXm-_ÀN>a H$mQ>Vo hþAoEZm{\$brO-_mXm-_ÀN>a H$mQ>Vo hþAoEZm{\$brO-_mXm-_ÀN>a H$mQ>Vo hþAo

Fig-10 bmb aº$ H${U H$m ßbmÁ_mo{S>`_bmb aº$ H${U H$m ßbmÁ_mo{S>`_bmb aº$ H${U H$m ßbmÁ_mo{S>`_bmb aº$ H${U H$m ßbmÁ_mo{S>`_bmb aº$ H${U H$m ßbmÁ_mo{S>`_
Plasmodium in RBC.

• “™ı Eúåz EÁÃúÁÃ ÀƒXZoÁ MÆÁzÊ ∫Qåy

YÁu“L?

• _ÀN>am| Ho$ H$mQ>Zo go ~MZo Ho$ {b ò h_ Š`m
GúÁÆ N˛∫ÃN˛oz “¯?

• ™XZ∫Áı Ãz ¢{˛¬åzƒÁ¬z tÓÃ∫z ∫ÁzT N˛Á{åÃz “{?

   \ÁåN˛Á∫y üÁõo N˛∫ıTz@

S>m°. amoZmëS> am°gS>m°. amoZmëS> am°gS>m°. amoZmëS> am°gS>m°. amoZmëS> am°gS>m°. amoZmëS> am°g Zo ImoO H$s _mXm EZm{\${bO _ÀN>a hr _bo[a`m Ho$
amoJH$maH$ Ordy ßbmÁ_mo{S>`_ Ho$ dmhH$ h¡ Bg ImoO Zo am°g H$mo 1902 _|
Zmo~ob nwañH$ma go gå_m{ZV {H$`m J`m&

S>m°.amoZmëS> am°g Zo `h H$m`© {gH$ÝXam~mX _| {H$`m&
am°g H$s ImoµO H$s nyar H$hmZr OmZåz Ho$ {bE Annexure n{‹T>`o @

gmdYmZr`ÁÂ ~aVZr Mm{h ò?
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  Kaobw _ŠIy ^r H$B© amoJH$maH$m| gyú_ Ordm|
H$mo dm{hV H$aVr h¡& CXmhaUmW© Am§VÁda, h¡Om
BË`m{X&

O~ _pŠI`m± J§Xo nXmWm] O¡go H$Mam, OÝVwAmo§
VWm ì`{º$ Ho$ CËgOr nXmWm] na ~¡R>Vr h¡ V~
amoJOZH$ CgHo$ eaya go {MnN˛ OmVo h¡, O~ `h

{H$gr {~Zm j>Ho$ ̂ moOZ na ~¡R>Vr h¡ Vmo amoJOZH$
^moOZ _| nhþ±MVo h¡& Omo ^r ^moOZ N˛Áz QÁoÁ h¡&
Cgo$ amoJ hmoZo H$s g§^mdZm ahVr h¡& Bgr{b`o
h_| Iw¬m ̂ moOZ H$^r Zht ImZm Mm{h ò& _{ŠI`m±
J§Xo nXmWm] na A§S>o XoVr h¡& AV… _pŠI`m| H$mo
{Z §̀{ÌV H$aZo Ho$ {bE “™Á∫z Amg-nmg g\$mB©
aIZm ~hþV Oê$ar h¡&
• Amn H$hm± na Kaobw _pŠI`m| H$mo A{YH$

g§»`m _| XoIVo hmo? Š`m|?
• V∫z¬Ï ™uMQÆÁı Nz̨  ∫ÁzN˛sÁ™ Nz̨  u¬L MÆÁ N˛∫åÁ

YÁu“L ?
EH$ {XZ lrH$m§V CgHo$ _m± Ho$ gmW AñnVmb
J`m& CgZo dhm± na {ZåZ MmQ>© H$mo XoIm&

oÁu¬N˛Á - 11111 :     _Zwî`m| _| gyú_Ordm| go hmoZo dmbo Hw$N> gm_mÝ` amoJ _Zwî`m| _| gyú_Ordm| go hmoZo dmbo Hw$N> gm_mÝ` amoJ _Zwî`m| _| gyú_Ordm| go hmoZo dmbo Hw$N> gm_mÝ` amoJ _Zwî`m| _| gyú_Ordm| go hmoZo dmbo Hw$N> gm_mÝ` amoJ _Zwî`m| _| gyú_Ordm| go hmoZo dmbo Hw$N> gm_mÝ` amoJ :

amoJ H$m Zm_amoJ H$m Zm_amoJ H$m Zm_amoJ H$m Zm_amoJ H$m Zm_ am oJam oJam oJam oJam oJH$maH$H$maH$H$maH$H$maH$H$maH$ amoJ \¡$bZo Ho$amoJ \¡$bZo Ho$amoJ \¡$bZo Ho$amoJ \¡$bZo Ho$amoJ \¡$bZo Ho$ amoJ-Wm_ Ho$ Cnm`amoJ-Wm_ Ho$ Cnm`amoJ-Wm_ Ho$ Cnm`amoJ-Wm_ Ho$ Cnm`amoJ-Wm_ Ho$ Cnm`
gyú_gyú_gyú_gyú_gyú_OrdOrdOrdOrdOrd H$maH$H$maH$H$maH$H$maH$H$maH$

j`amoJ OrdmUw dm`w * Q>rH$mH$aU (Vaccination)
Tuberculosis (T.B.) (Bacteria) (Air) * nr{‹S>V ì`{º$ Ho$ gånH©$

  _| AmZo dmbr dñVwAm|
  O¡go Q>m°dob, ê$_mb, ½bmg
  H$m à`moJ Z H$a|&

MoMH$ Chicken pox {dfmUw Virus dm ẁ (Air) * Q>rH$mH$aU
Igam Measles {dfmUw Virus dm`w Air * Q>rH$mH$aU
nmo{bAmo Polio {dfmUw Virus dm ẁ, Ob Air, Water * Q>rH$mH$aU
ñdmBZ âbySwine flu {dfmUw Virus dm`w Air * Q>rH$mH$aU
h¡Om Ed§ Typhoid OrdmUw àXÿ{fV Ob, ^moOZ   ì`{º$JV ñdÀN>Vm Am¡a
Cholera, Typhoid Bacteria _pŠI`m± (dmhH$)   ñdñÏ` AmXVoV§ nmZr

  C~mbH$a nråÁ
_bo[a`m Malaria naOrdr Parasite _ÀN>a (dmhH$) * _ÀN>aXmZr VWm _ÀN>a

  _maZo H$s Xdm H$m à`moJ
  Amg-nmg ñdÀN>Vm aI|&

Diphtheria, Whooping OrdmUw àXÿ{fV Ob, ^moOZ Pentavalent.
Cough, Tetanus, {dfmUw Direct contact
Hepatitis B, Haemo-
philis, Influenza B
S>|½ ỳ Dengue {dfmUw virus _ÀN>a Mosquitoes          ,,
{MHZJw{Z`m± {dfmUw virus _ÀN>a Mosquitoes          ,,
OmnmZr _pñVîH$ Áda {dfmUw _ÀN>a

Fig-11 ^moOZ na ~¡R>r hþB© Kaobw _ŠI^moOZ na ~¡R>r hþB© Kaobw _ŠI^moOZ na ~¡R>r hþB© Kaobw _ŠI^moOZ na ~¡R>r hþB© Kaobw _ŠI^moOZ na ~¡R>r hþB© Kaobw _ŠIy

SCERT T
ELA

NGANA



Vob§JmUm gaH$ma X²dmam {ZewëH$ {dVaU 2018-2019 45

Cnamoº$ MmQ>© n‹T>H$a {ZåZ àíZm| Ho$ CÎmaCnamoº$ MmQ>© n‹T>H$a {ZåZ àíZm| Ho$ CÎmaCnamoº$ MmQ>© n‹T>H$a {ZåZ àíZm| Ho$ CÎmaCnamoº$ MmQ>© n‹T>H$a {ZåZ àíZm| Ho$ CÎmaCnamoº$ MmQ>© n‹T>H$a {ZåZ àíZm| Ho$ CÎma
Xr{O`o&Xr{O`o&Xr{O`o&Xr{O`o&Xr{O`o&

1. `{X h_ _ÀN>am| H$m {Z §̀ÌU H$a| Am¡a CZHo$
H$mQ>Zo go ~M| Vmo h_ H$m¡Z H$m¡Z go amoJm| go
~Mmd H$a gH$Vo h¡?

2. Q>rH$mH$aU Ûmam h_ {H$Z amoJm| go ~M gH$Vo
h¡?

3. àXÿ{fV Ob go H$m¡Z-gr {~_m[a`m± \¡$bVr
h¡?

4. Š`m Amn dm`w-g§Mm[aV Hw$N> amoJm| Ho$ Zm_
~Vm gH$Vo hmo?

5. MÆÁ “™ byN˛ÁN˛∫m Ãz \yƒÁmÏ osÁ üÁzbÁz\ÁzEÁ

Ãz “ÁzåzƒÁ¬z ∫ÁzTÁı Ãz §YÃN˛oz “¯? N˛qÁ ™ı

YYÁ| N˛yu\Æz@

O§VwAm| _| amoJ n¡Xm H$aZo dmbo gyú_Ord …O§VwAm| _| amoJ n¡Xm H$aZo dmbo gyú_Ord …O§VwAm| _| amoJ n¡Xm H$aZo dmbo gyú_Ord …O§VwAm| _| amoJ n¡Xm H$aZo dmbo gyú_Ord …O§VwAm| _| amoJ n¡Xm H$aZo dmbo gyú_Ord …

ô‹S>m| _| à_wI EÝW«¡Šg (Anthrax) amoJ ‘w»¶ én
go ̂ |S>mo na à^md S>mcVm h¡& Jm¶, ~H$ar  (H$^r-

H$^r _Zwî` _| ̂ r), n¡am| VWm _wI Ho$ amoJ, PtJmo
(Prawns) _| {dfmUw amoJ BË`m{X& OÝVw amoJm| Ho$
CXmhaU h¡&

 Fig-12 §N˛∫y     _| EÝW«¡Šg amoJ_| EÝW«¡Šg amoJ_| EÝW«¡Šg amoJ_| EÝW«¡Šg amoJ_| EÝW«¡Šg amoJ

nm¡Ym| _| gyú_Ordm| go hmoZo dmbo amoJ nm¡Ym| _| gyú_Ordm| go hmoZo dmbo amoJ nm¡Ym| _| gyú_Ordm| go hmoZo dmbo amoJ nm¡Ym| _| gyú_Ordm| go hmoZo dmbo amoJ nm¡Ym| _| gyú_Ordm| go hmoZo dmbo amoJ :
nm¡Ym| _| gyú_Ordm| go hmoZo dmbo nmXn amoJm| H$m

AÜ``Z \$gbm| H$mo amoJm| go ~MmZo Ho$ {H$`m OmVm
h¡& {ZåZ Vm{bH$m _| \$gbr` nm¡Ym| _| gyú_Ordm|
go hmoZo dmbo nXmn amoJ {XIm`o J`o h¡&

TABLE:  nmXn amoJ, amoJ H$maH$, gyú_Ord Ed§ H$maH$ …nmXn amoJ, amoJ H$maH$, gyú_Ord Ed§ H$maH$ …nmXn amoJ, amoJ H$maH$, gyú_Ord Ed§ H$maH$ …nmXn amoJ, amoJ H$maH$, gyú_Ord Ed§ H$maH$ …nmXn amoJ, amoJ H$maH$, gyú_Ord Ed§ H$maH$ …

nmXn amoJ H$mnmXn amoJ H$mnmXn amoJ H$mnmXn amoJ H$mnmXn amoJ H$m amoJ H$maH$amoJ H$maH$amoJ H$maH$amoJ H$maH$amoJ H$maH$ \¡$bZo H$m\¡$bZo H$m\¡$bZo H$m\¡$bZo H$m\¡$bZo H$m {MÌ{MÌ{MÌ{MÌ{MÌ
Zm_Zm_Zm_Zm_Zm_ gyú_Ordgyú_Ordgyú_Ordgyú_Ordgyú_Ord H$maH$H$maH$H$maH$H$maH$H$maH$ Figure
{gQ´>g H¢$H$a OrdmUw dm`w
Citrus canker Bacteria Air
Zt~y H$m H¢$H$a amoJ

JÞo _| bmbá£§Á> amoJ H$dH$ dm ẁ amoJJ«ñV
Red rot of fungi Air, seedlings
sugarcane ~rO nm¡Ym
_y±J\$„r _| {Q>̧ $m amoJ H$dH$ dm ẁ, ~rOm| Ûmam
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Tikka disease of Fungi Air, seeds
groundnut
Vå~mHy$ _| _mogmBH$ {dfmUw H$sQ>
amoJ Virus

Mmdb _| gåQ> amoJ H$dH$ dm`w
Tobacco mosaic Fungus Insects
Smurt disease of Rice Air

-Zey _| ^moÁ` nXmWm] H$mo Kam| _| {H$g Vah
gwa{jV aIVo h¡ n‹T>m h¡, CXmhaUmW© - AMma
~ZmZo _| Z_H$ `m ™Z¬y N˛Áz å™N˛ ¬TÁN˛∫ ÆÁ

YyE± go g|H$ H$a úu∫∫{jV aIZm, Om°_ d O¡br
H$mo e¸$a Ûmam, gãOr`m± Ed§ _N>{b`Ázı H$mo gy`© Nz˛
àH$me _| gyImH$a, gwa{jV aIm OmVm h¡& Cnamoº$
g^r {H«$`mAm| _| AmnZo Š`m tzQÁ? gmoMmo, Z™r
H$mo ̂ moÁ` nXmWm] go {ZH$mb J`m h¡& AV… gyú_Ord,
Eogr n[apñWV`m| _| d¥{Õ Zht H$a gH$Vo h¡&

AmB ò h_ AÁ{a Hw$N> {d{Y`mo H$mo OmZ|Jo {OZgo
^moOZ gwa{jV aIm Om gH$Vm h¡&

J_© VWm R>§‹S>r {d{Y`m± …-J_© VWm R>§‹S>r {d{Y`m± …-J_© VWm R>§‹S>r {d{Y`m± …-J_© VWm R>§‹S>r {d{Y`m± …-J_© VWm R>§‹S>r {d{Y`m± …-

Heat and cold method
AnZo XoIm hmoJm Am` H$s _m± Cn`moJ Am¡a

g§J«h H$aZo go nyd© XÿY H$mo C~mbVr h¡, C~bZo go
XÿY _| CnpñWV gyú_Ord Zï> hmo OmVo h¡& ^moOZ
H$aZo Ho$ níMmV h_| ~Mr ^moÁ` gm_J«r H$mo
ao{\«${OaoQ>a ̀ m \«$sO _| aIVo h¡& \$bm| Ed§ guãOÆÁı

H$mo u\«$O _| gwa{jV aIm OmVm h¡& ao\«$s{OaoQ>a
gyú_Ordm| H$s d¥{Õ H$mo amoH$Zo _| ghm`H$ “ÁzoÁ
h¡& ÃÓfl™\yƒ R>Êgz LƒÊ T∫™ úu∫uÀsuo ™ı Eúåy ƒwutΩá
å“Î N˛∫ ÃN˛oz @

^moOZ H$m {dfmº$ hmoZm^moOZ H$m {dfmº$ hmoZm^moOZ H$m {dfmº$ hmoZm^moOZ H$m {dfmº$ hmoZm^moOZ H$m {dfmº$ hmoZmFood poisoning:
AmnZo g_mMma nÌ _| XoIm `m n‹T>m hmoJm, {H$

Hw$N> bmoJm| H$mo {dfmº$ ^moOZ boZo go AñnVmb ™ı

^Vu {H$`m J`m h¡& Hw$N> gyú_Ord ^moOZ _| {df
CËnÞ H$aVo h¡, Eogm {dfmº$ ^moOZ J«hU H$aZo
go h_| CëQ>r, XñV Am¡a _¥Ë`y ^r hmo gH$Vr h¡&
úN˛Á“ÏƒÁ QÁåÁ N˛ÄÁz ßÁz[Æ útÁsÁz˙ Ãz \¡ty Q∫Á§

“ÁzoÁ “{@

Š`m Amn OmZVo hmo?Š`m Amn OmZVo hmo?Š`m Amn OmZVo hmo?Š`m Amn OmZVo hmo?Š`m Amn OmZVo hmo?

ŠbmoñQ´>r{S>`_ ~moQw>{bZ_ Clostridium
botulinum Zm_H$ OrdmUw ^moOZ H$mo {dfmº$
~ZmZo dmbm H$m à_wI H$maH$ h¡& Bg amoJ H$mo
(botulism) ~moQy>{bÁ_ H$hVo h¡&

^moOZ H$m n[aajU ^moOZ H$m n[aajU ^moOZ H$m n[aajU ^moOZ H$m n[aajU ^moOZ H$m n[aajU (Food preservation):

     `{X gyú_Ord ^moOZ _| hm|Jo Vmo ^moOZ
H$mo {df¡bm H$aVo h¢& Eogo ^moÁ` nXmW© go XþJªY
AmVr h¡ VWm ~wamñdmX hmoVm h¡& ^moOZ nXmW© _|
Z_r hmoZo go gyú_Ord ~‹T>Vo h¡ h_ ^moOZ H$mo
H¡$go gwa{jV aI gH$Vo “{? “™ı kmV h¡ {H$
^moOZ gyú_ Ordm| Ho$ H$maU Xÿ{fV hmoVm h¡&

gmo{M`o … h_ {H$g Vah ^moÁ`-nXmWm] na
gyú_Ordm| H$s d¥{Õ amoH$ gH$Vo h¡& AÁnZo H$jm
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nmínmínmínmínmíMwarH$aU MwarH$aU MwarH$aU MwarH$aU MwarH$aU Pasteurisation :
^moOZ H$s ajm H$s EH$ {d{Y nmíMwarH$aU h¡&

AmnZo XÿY Ho$ n¡H$Q>mo na nmíMwarH$aU {bIm hþAm
n‹T>m hmoJm&

Bg {d{Y _| XÿY H$mo 700C na 15 go 30 goHo$ÊS>
VH$ J_© {H$`m OmVm h¡ níMmV Vwa§V Bgo ~hwV R>§S>m
H$a g§J«{hV {H$`m OmVm h¡& Eogm H$aZo go ~hþV go
gyú_Ordm| H$s d¥{Õ ê$H$ OmVr h¡& ̀ h {dYr byBg
nmíMa Zo gd©àW_ àM{bV H$s Bgr{b ò ̀ h {d{Y
nmíMwarH$aU Ho$ Zm_ go à{gÕ h¡&

nmíMwarH$aU H$s ImoOnmíMwarH$aU H$s ImoOnmíMwarH$aU H$s ImoOnmíMwarH$aU H$s ImoOnmíMwarH$aU H$s ImoO

Invention  of  Pasteurisation
bwB©g nmíMa H$m OÝ_ gZ² 1822 _| \«$m§g Ho$

EH$ Jm±d _| hwAm& do n|Q>a EÁ{∫ uΔqN˛ §ååÁ

YÁ“oz Wo {d{ejH$ ~ZZm MmhVo Wo, CÝh| J{UV,
^m¡{VH$s Ed§ agm`Z {df`m| _| éMr Wr& BÝhm|Zo
_{U^m| (Crystal) na emoYH$m ©̀ {H$`m&

\«$m±g H$m eam~-CÚmoJ n[aa{jV eam~ Ho$
Zï> hmoZo Ho$ H$maU H${R>ZmB`m| _| Mb ahm Wm&
Cg g_` bwB©g nmíM∫ Zo AÜ``Z H$a g_ñ`m
H$m H$maU gyú_OrdmUw ~Vm`m& CZH$m _mZZm Wm
{H$ BÝh| Cî_m go _mam Om gH$Vm h¡& Bggo hr

nmíM ÏarH$aU H$s ImoO hþB© !
BÝhm|Zo amoJm| H$m gyú_Ord {gÕm§V à{Vnm{XV

{H$`m a¡~rO Ho$ Q>rHo$ H$m Am{dîH$ma {H$`m BÝhm|Zo
_Zwî` Ed§ O§VwAm| _| hmoZo dmbr {~_m[a`m| H$s
{d{^Þ n[apñWVAm| H$m AÜ``Z H$a CÝh| {H$g
àH$ma {Z §̀{ÌV {H$`m OmZm Mm{h ò& Æ“ ~Vm`m&
BÝhm|Zo a¡~rO Ho$ Q>rHo$ H$s ImoO H$s Am¡a EÝW«¡Šg
H$m Q>rH$m ~Zm H$a EÝW«¡Šg na {dO` àmá H$s&
CÝhm|Zo H$B© AÝ` amoJ H$maH$ pñW{V`m| H$m _Zwî`
Am¡a OÝVwAm| H$m AÜ``Z {H$`m Am¡a CÝh| {Z`{Z{ÌV
H$aZo H$m _mJ© {XIm`m& BÝhm|Zo O_©Zr Ed§ \«$m±g
Ho$ aoe_ CÚmoJ H$mo gyú_OrdmUw go hmoZo dmbr
{~_m[a`m| go ~Mm`m&

bOmamo ñnmbm°ÝOZr (Lazzaro Spallanzani)

àW_ ì`{º$ Wo {OÝhm|Zo à`moJ Ûmam {gX²Y {H$`m
{H$ gyú_Ordm| H$mo C~mbH$a Zï> {H$`m Om gH$Vm
h¡& ( gZ² 1768 )

nmíMwarH$aU {d{Y H$s Im oO H o $ H$maU
{Zg§H«$_rH$aU (Sterilisation) {d{Y H$s ImoµO
hþB©& Bg {d{Y _| nXmWm] H$mo {Z…g§H«$_rV H$jm| _|
CƒVmn H«$_ na 30 {_ZQ> aIm OmVm h¡& {Oggo
gyú_ Ord _mao OmVo h¢& S>m°ŠQ>a Am°naoeZ Ho$
g_` Cn`moJr Am¡Omamo, g ÓB`m| H$mo {Zg§H«${_V
H$a à`moJ H$aVo h¡, {Og H$maU _arO Ho$ VÁdmo§
H$mo g§H«$_U hmoZo go ~Mm`m OmVm h¡&

g§J«h Ed§ n¡H$s¨Jg§J«h Ed§ n¡H$s¨Jg§J«h Ed§ n¡H$s¨Jg§J«h Ed§ n¡H$s¨Jg§J«h Ed§ n¡H$s¨J

Storage and packing :
AmOH$b gyIo _odo `hm± VH$ H$s gãOr`m± ^r

dm ẁéÕ (Air tight) n¡Ho$Q>mo _| dÝX ~oMo OmVo h¡&
{Og go gyú_Ord àdoe hmoZo go amoHo$ OmVo h¡&

^moÁ` gm_J«r H$m `mo½` g§M`Z h_mao {b`o
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A{O©V kmZ H$m {dH$mg

_w»` eãX …_w»` eãX …_w»` eãX …_w»` eãX …_w»` eãX …

{ZåZ àH$ma Cn`moJr hmo gH$Vm h¡&

1) ^mo\å H$mo Xÿ{fV hmoZo go ~MmZm&

2) A{YH$ g_` VH$ ^moOZ gwa{jV aIZm&
3) ^moÁ` nXmW© H$s JwUdÎmm H$mo bå~o g_` VH$

~Zm ò aIåÁ&

b ¡ŠQ > m o ~ ¡ {gbg, n o {Z{g{b`_, {H$ÊdZ, b ¡ŠQ > m o ~ ¡ {gbg, n o {Z{g{b`_, {H$ÊdZ, b ¡ŠQ > m o ~ ¡ {gbg, n o {Z{g{b`_, {H$ÊdZ, b ¡ŠQ > m o ~ ¡ {gbg, n o {Z{g{b`_, {H$ÊdZ, b ¡ŠQ > m o ~ ¡ {gbg, n o {Z{g{b`_, {H$ÊdZ, uåÃÊN ¿ ˛™yN˛∫m, Q > rH$mH$aU, ~ o{gQ > rH$mH$aU, ~ o{gQ > rH$mH$aU, ~ o{gQ > rH$mH$aU, ~ o{gQ > rH$mH$aU, ~ o{g¬g,g,g,g,g,
Wy[a§J{OEÝgmg, amoJH$maH$, amoJdmhH$, nmíMwarH$aU, ghOrdZ&Wy[a§J{OEÝgmg, amoJH$maH$, amoJdmhH$, nmíMwarH$aU, ghOrdZ&Wy[a§J{OEÝgmg, amoJH$maH$, amoJdmhH$, nmíMwarH$aU, ghOrdZ&Wy[a§J{OEÝgmg, amoJH$maH$, amoJdmhH$, nmíMwarH$aU, ghOrdZ&Wy[a§J{OEÝgmg, amoJH$maH$, amoJdmhH$, nmíMwarH$aU, ghOrdZ&

h_Zo Š`m grIm ?h_Zo Š`m grIm ?h_Zo Š`m grIm ?h_Zo Š`m grIm ?h_Zo Š`m grIm ?

• Hw$N> gyú_Ord Cn`moJr h¡ VWm Hw$N> gyú_Ord hm{ZH$maH$ h¡&
• gyú_Ordm| H$m Cn`moJ Kam| _|, CÚmoJmo _|, dmVmdaU H$mo ewÕ H$aZo _| hmoVm h¡&
• {_Q>r Ho$ gyú_Ord N˛Á§|uåN˛ ì`W© nXmWm] H$mo Cn`moJr nmofH$ nXmWm] _| n[ad{V©V H$aVo h¡& Bg H$maU nm¡Ym|

™ı d¥{Õ Am¡a {dH$mg hmoVm h¡&
• Hw$N> gyú_Ord _Zwî`m|, nm¡Ym| VWm AÝ` O§VwAm| _| amoJ CËnÞ H$aVo h¢&
• Hw$N> H$sQ> Ed§ O§Vw gyú_Ordmo§ Ho$ dmhH$ hmoVo h¡&
• Hw$N> gyú_Ord Agwa{jV ^moÁ` nXmWm] _| {df CËnÞ H$aVo h¡, {Oggo ^moOZ {d H²$V hmo OmVm h¡&
• nmíMwarH$aU go XÿY H$mo gwa{jV aIm Om gH$Vm h¡&
• dm ẁ_§S>br` ZmBQ́>moOZ H$mo amB{Omo~`_ ~¡ŠQ>r[a`m Xmb dmbo nm¡Ym| H$s J«§{W`m| _| pñWa H$aVo h¡&

1. h_mao eara _| Q>rHo$ (Vaccine) H¡$go H$m`© H$aVo h¡?AS1

2. à{Vauj O¡{dH$ (Antibiotic) Ed§ Q>rH$m (Vaccine) _| Š`m A§Va h¡?AS1

3. úzuãÃu¬å N˛Á EÁuƒ…N˛Á∫ utΩƒoyÆ ÆÏtΩá Nz˛ Ã™Æ uN˛Ã o∫“ ¬ÁzTÁı N˛Áz ™Á{o Ãz §YÁÆÁ uƒƒ∫m
tyu\L @  AS1

4. VrZ ß`m{b`m± br{O`o CZna A, B, C. A§{H$V N˛yu\Æz A ß`m{¬ _| JwZJwZm XÿY B _| J_© XÿY C go
e§‹S>m XÿY S>m{b`o& àn òH$ ß`m{b`m| _| EH$ Må_M Xhr S>m{b ò& Bgo {hbmB ò, BÝh| T>±H$H$a {~Zm

4) {H$gr ^r _m¡g_ _|, uN˛Ãy ^r ñWmZm| na
{d{^Þ àH$mam| Ho$ ̂ moÁ` gm_J«r H$s CnbãYVm
hmo gH$Vr h¡&

5) {d{^Þ \$bm| H$m Am`mV Xÿgao amÁ` go H$a
gH$Vo h¢&
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{hbm ò 5 go 6 K§Q>o VH$ aI Xr{O ò& {H$g ß`mbr H$m XÿY, Xhr _| ~Xbm? H$maU ~VmB ò?AS3

5. gyú_Ordm| N˛y ImoO Ed§ {d{^Þ Am{dîH$mam| Ho$ ~mao _| OmZH$mar EH${ÌV N˛yu\Æz& Bg Ho$ `moJXmZ
H$m _mZdOrdZ H$mo Š`m bm^ hþAm? EH$ MmQ>© ~ZmH$a Bgo H$jm Ho$ Xrdma n{ÌH$m na
{MnN˛ÁF ò&AS4

6. gyú_Ord g§~§{YV d¡km{ZH$mo Ho$ \$moQ>mo EH$fiH$a EÁb~_ ~ZmB ò&AS4

7. LN˛ ú∆ÏuYuN˛nÃÁ¬Æ \ÁN˛∫ ƒ“ÁÂ gÁ}Mb∫ Ãz úÓZN˛∫ TÁÆ, ß¯Ã, §N˛∫y, ßıg EÁut N˛Áz EÁåzƒÁ¬z ¬ÁzTÁı N˛y
ÃÓuY o{ÆÁ∫ N˛yu\L @ AS4

8.   úÁ≈YÏ∫yN˛∫m uN˛Ãz N˛“oz “{? AS6

9. S>m°. ES>dS>© O¡Þa Zo  (Cow pox) Jm¡MoMH$ amoJr Ho$ hmW _| MoMH$ N>mbo go Ðd$(fluid) {ZH$mbm Am¡a
Cgo EH$ 8 dfu` ~mbH$ Ho$ eara _| CgHo$ nmbH$m| H$s AZw_{V go à{dï> {H$`m& ES>dS>© O¡Þa
Ho$ FÃ u“©™o úÓƒ|N˛ üÆÁzT N˛Áz Amn {H$g àH$ma àe§gm H$a|Jo& AS6

10. AmnHo$ ZµOXrH$ Ho$ {H$gr tÓá g§J«h Ho$ÝÐ OmB`o& à{H«$`m H$m AdbmoH$Z H$s{O`o Ed§ ZmoQ>
H$s{O`o&AS4

11. <<F¬Á‰\ Ãz ÃÁƒáÁåy ú∫N˛åÁ §z“o∫ “{>>- EÁúN˛Á uƒYÁ∫ √ÆMo N˛yu\L @ AS6

12. ahr_ CgHo$ n‹S>mo{g`m| go H$hVm h¡ {H$ _b {dgO©Z (Sewage) H$m nmZr h_mao Kam| Ho$ Amg-
nmg O_m hmoZm ñdmñÏ` Ho$ {b ò hm{ZH$maH$ h¡& Š`m Amn Bggo gh_V h¡? Š`mo?AS6

13. \yƒå åz N˛“Á uN  <<˛`{X n¥Ïdr na gyú_Ord Zht hm|Jo oÁz úw·ƒy ú∫ N˛Y∫Á ∫“ \ÁÆzTÁ>> MÆÁ EÁú FÃÃz
Ã“™o “{? MÆÁı? AS6

14. úÁƒåy LN˛ u§™Á∫y N˛y uΔN˛Á∫ “Áz TF|@ uYuN˛nÃN˛ (gÁ}Mb∫) åz Gã“z úÁÂY utå üuo\{uƒN˛ ¬zåzN˛Áz N˛“Á@
¬zuN˛å úÁƒåyåz oyå utå Nz˛ §Át üuo\{uƒN˛ ¬zåÁ §ãt N˛∫ utÆÁ@ MÆÁ ƒ“ Ã“y N˛∫ ∫“y “{? YYÁ|
N˛yu\L@AS6

15. _bo[a`m-{Z_y©bZ (Eradicate) hoVÓ Š`m gmdYm{Z`m± boZr Mm{h`o?AS2

16. EH$ Am¡fuY {dH«o$Vm {H$gr J«mhH$ H$mo Omo ~wIma go nr{‹S>V h¡ - {M{H$ËgH$ H$s nMu Ho$ {~Zm XdmB©
Xo ahm h¡? na§Vw J«mhH$ H$s ~oQ>r _mbVr AnZo {nVm go à{VO¡{dH$ (Antibiotic) {M{H$ËgH$
(Doctor) Ho$ gbmh {~Zm Z boZo H$mo H$hVr h¡? Amn {H$ggo gh_V h¡? Š`m|?AS7
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_mXm EZm{\${bO _| _bo[a`m naOrdr Ho$ ImoO H$s H$hmZr_mXm EZm{\${bO _| _bo[a`m naOrdr Ho$ ImoO H$s H$hmZr_mXm EZm{\${bO _| _bo[a`m naOrdr Ho$ ImoO H$s H$hmZr_mXm EZm{\${bO _| _bo[a`m naOrdr Ho$ ImoO H$s H$hmZr_mXm EZm{\${bO _| _bo[a`m naOrdr Ho$ ImoO H$s H$hmZr
S>m°. amoZmëS>am°g - ÛmamS>m°. amoZmëS>am°g - ÛmamS>m°. amoZmëS>am°g - ÛmamS>m°. amoZmëS>am°g - ÛmamS>m°. amoZmëS>am°g - Ûmam

S>m°.amoZmëS> am°gS>m°.amoZmëS> am°gS>m°.amoZmëS> am°gS>m°.amoZmëS> am°gS>m°.amoZmëS> am°g   Zmo~ob nwañH$ma  Zmo~ob nwañH$ma  Zmo~ob nwañH$ma  Zmo~ob nwañH$ma  Zmo~ob nwañH$ma

ga amoZmë‹S> amg _| ahZo dmbo EH$ g¡{ZH$ {M{H$ËgH$ Wo & CÝhm|Zo 16 df© ^maV _| (1881-1897)
VH$ _bo[a`m na emoY H$m ©̀ {H$`m & A§V _| CÝhm|Zo úoÁ ¬TÁÆÁ - _bo[a`m H$m H$maH$ ™mXm EZm{\$u¬g
_ÀN>a “{ Omo _bo[a`m amoJr H$m aŠV nrVr h¡ & _bo[a`m amoJ na {H$`o J`o AZwg§YmZ H$m`© Ho$ {b`o
AmnH$mo B©.gZ² 1902 _| Zmo~ob nwañH$ma àXmZ {H$`m J`m &

h_ g^r _bo[a`m ~wIma go n[a{MV h¡ & _bo[a`m amoJ {OgH$m H$maH$ Ord _ÀN>a h¡ & na
C„oIZr` H$m ©̀ amoZmëS> õmg {gH$ÝXa~mX _| {H$`m J`m & CÝhm|Zo AnZo AZŵ dm| H$m C„oI CZHo$
Zmo~ob nwañH$ma gå_mZ H$m ©̀H«$_ _| {H$`m &

™¯ gZ² 1895 _| ^maV nhþ±Mm & _wPo {gH$ÝXam~mX Ho$ aoOr_|Q> ñWmZr` g¡{ZH$m| Ho$ {M{H$ËgH$s`
Am°{\$ga Ho$ nX na {Z`wº$ {H$`m J`m & ̀ hm± H$B© ñdXoer g¡{ZH$ _bo[a`m go úyugo Wo & CZ ì`{º$`m|
Ûmam _bo[a`m naOrdr na emoY-H$m ©̀ ewê$ hþAm & {Za§Va AÜ``Z Ed§ _oao ñd §̀ Ho$ {Z[ajU go Cg
ñWmZ Ho$ _ÀN>am| H$mo {d{^Þ Om{V`m| H$m nVm bJm`m & AnZr gw{dYmZwgma CÝh| {MVH$~am ‘ÀN>a
(brindled mosquitoes) VWm Yyga ‘ÀN>a (grey mosquitoes) Zm_ {X`o J`o, gZ² 1897 _| _¡Zo
{Zí{MV ê$n go Vrgao àH$ma Ho$ _ÀN>a H$s nhMmZ H$s {Og Yã~oXma n§I dmbm _ÀN>a Zm_ {X`m
J`m&
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gZ² 1897 _| S>m° amoZmëS> am°g Ûmam {gH§$Xam~mX H$s B_maV _| C„oIZr` ImoOH$m ©̀ {H$`m J`m
ga amoZmëS> am°g H$m OÝ_ 13th May 1857 _|  A¡_moS>m Jm±d (CÎmamI§S> amÁ`) ^maV _| hþAm &

AmnHo$ {nVm Am_u _ò a Wo & AmR> df© N˛y Am`w _| amoZmë‹S> am°g H$mo AÜ``Z Ho$ {b`o B§½b¢‹S> ̂ oOm J`m&
AmnH$mo {MÌH$mar Ed§ J{UV _| é{M Wr AV… {MÌH$ma ~ZZm MmhVo Wo na§Vw {nVm Ho$ AmJ«h na
{M{H$Ëgm joÌ MwZm & _o{S{gZ nÌr nXdr nyU© hmoZo Ho$ ~mX Amn ^maVr` g¡{ZH$ AH$mX_r _| 1881
_| em{_b hþAmo& O~ go {M{H$Ëgm ™ı AÜ``Z H$a aho Wo V§ _bo[a`m amoJr H$m gm_Zm hþAm & BÝhm|Zo
H$B© _bo[a`m amoJrÆÁı H$m BbmO ¹$sZmBZ (Quinine) go H$a CÝhz R>rH$ {H$`m, n§a§Vw ~hþV go bmoJm|
N˛Áz BbmO Z {_b nmZo go _¥Ë`w hþB© &

O~ amoZmëS> am°g ~¢Jbmoa _| H$m ©̀aV Wo, CZHo$ ~§Jbo _| AË`{YH$ _ÀN>a Wo & CÝhm|Zo XoIm H$s nmZr
go ^ao nrnm (Barrel) ™XN>amo Ho$ bmdm© go ^am Wm & CÝhm|Zo nrno go nmZr {ZH$bdm`m, Amoa nm`m
{H$ _ÀN>∫Áı H$s g§»`m KQ> JB© h¡ & `h ~mV CÝh| gmoMZo Ho$ {b ò ào[aV uH$E {H$ `{X nmZr H$mo nyU©
ê$n go {ZH$mb Xo Vmo _ÀN>am| H$m {Z_y©bZ hmo gH$Vm h¡ &

am°g Zo ^maV _| \¡$bZo dmbmo CîU H${Q>~§Yr` amoJ _bo[a`m Ho$ H$maU bmImo bmoJm| H$s _¥Ë`y XoIr
AV… CÝhm|Zo _bo[a`m emoYH$m`© _| A{YH$ éMr CËnÞ hþB© &

^maV Zo 7 df© H$m ©̀ H$aZo Ho$ níMmZ do B§Jb¡ÊS> dmng J ò dhm± na gyú_Xeu` VH$ZrH$s _|
{S>ßbmo_m {H$`m, do S>m°. noQ´>rH$ _m°ZgZ (Dr.Patrick Manson) go {_bo BZHo$ gmW {_bH$a BÝhm|Zo
ImoO H$s _ÀN>a ¢˛Bbo[a`m Ho$ g_må _bo[a`m H$m dhZo H$aVo h¡ & _ÀN>a Ho$ Am_me` _| H$em^ Æ wº$
~rOmUw hmoVm h¡ & (Flagellated Spores) A§S>o XoZo Ho$ ~mX _ÀN>a H$mo _¥Ë`y hmo OmVr h¡ Am¡a ~rOmUw
nmZr _| àdrï> hmoZo na Eogm nmZr nrZo go amoJ hmoVm h¡ na§Vw A§V _| do Bg {ZîH$f© nhþ±Mo H$s nmZr
`h _bo[a`m g§H«$_U H$m H$maH$ Zht h¡ &

Cnamoº$ H$maUm| go am°g hVmoËgm{hV hþE & ∫Á}Ã å Æ“ EåÏ™Áå ¬TÁÆÁ uN˛ ™¬zu∫ÆÁ ú∫\yƒy ™XZ∫

Nz˛ Δ∫y∫ ™ı LzÃz “y üƒzΔ å“Î N˛∫zTÁ, ∫Á}Ã åz Æ“ ßy EåÏ™Áå ¬TÁÆÁ uN˛ ™XZ∫ Nz˛ N˛Ábåz Ãz ∫ÁzT N˛Á∫N˛

\yƒ ™åÏ…Æ Nz˛ EÊToÊfi ™ı üƒzΔ N˛∫oÁ “{& AnZo {gÕm§V N˛y OmÂM H$aZo Ho$ {bE CÝhm|Zo _bo[a`m amoJr
na nm{bV _ÀN>a H$mo ñdñW _Zwî` H$mo H$mQ>Zo {X`m naÝVw _bo[a`m H$m g§H«$_U Zht hþAm & ~ma-
~ma à`moJ H$aZo na ^r Zht & Xþ^m©½` do Š`yboŠg _ÀN>a H$m Cn`moJ AnZo à`moJm| _| H$a aho Wo Omo
_bo[a`m H$m g§dmhH$ Zht h¡ &SCERT T

ELA
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S>m°.am°g H$mo AMmZH$ Ü`mZ Am`m {H$ do _ÀN>a H$mo JbV OmuV na à`moJ H$a aho h¡ Ber{b`o
{ZîH$f© Zht Am ahm h¡ & BÝhm|Zo H$B© _ÀN>amo H$m {dÀN>oXZ (Dissection) H$a _mBH«$moñH$mon _|
uå∫yqm {H$`m & _bo[a`m amoJm| Ho$ aº$ go nmofrV H$B© _ÀN>am| H$s bJ^J àË`oH$ H$moe H$m n[ajU
gyú_Xeu _§o {H$`m J`m &

15 AJñV 1897 _| CZHo$ gh`moJr Zo bmdm© {XIm`m & BZ_| H$B© bmdm© {eew _ÀN>am| _| n[ad{V©V
hþAo Omo Yã~oXma n§I dmbo Wo & 16 AJñV H$mo BÝhm|Zo Bg _ÀN>a H$mo CZHo$ _bo[a`m J«{gZ amoJr hþg¡Z
ImZ Ho$ EH$ go nmoufV {H$`m & 19 AJñV H$mo BÝhm|Zo Bg _ÀN>a Ho$ Am_me` _| 10 ì`mg H$s
[a{º$H$m`wº$ H$moem`o XoIr &

S>m°.am°g Ûmam {Z[ajU {H$`o J`o {MÌ Ed§ n§{º$`m±

20 AJñV 1987 CÝhm|Zo _ÀN>a H$s H$moe _| EH$ ñdÀN> JmobmH$ma aMZm bJ^J 12 _mBH«$m¡Z ì`mg
H$s XoIr A§V _| BgHo$ {MÌ ~ZmZo na _bo[a`m amoJ H$s ImoO _mJ© (route map) ñnï> hþAm, AWm©V
g§H«${_V ì`{º$ Ho$ aº$ go _ÀN>a Ho$ Am_me` _| VWm bma J«§{W`mo§ go ñdñW ì`{º$ H$mo H$mQ>Zo na Æh
g§H«${_V hmoVm h¡ & Bg àH$ma 20 AJñV H$mo nyao g§gma _| _bo[a`m {XZ _Zm`m OmVm h¡ &

amoZmëS> am°g Ed§ BZHo$ gh`moJr _mohå_X ~Šg Zo njr`mo§ _| _bo[a`m na H$B© à`moJ {H$ ò &SCERT T
ELA

NGANA


