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txr~ eksusjk] izksVksfDVLVk ,oa iQatkbZ

txr~ eksusjk ftlds varxZr lHkh thok.kq (cSDVhfj;k)] uhy gfjr 'kSoky (lk;ukscSDVhfj;k)
vkrs gSa vkSj txr~ izksVksfDVLVk ftlds varxZr izksVkst+ksvk] Mk;Ve vkSj dqN 'kSoky vkrs gSa
,d izdkj ls tho txr~ esa lcls ljy gSaA lHkh thok.kq vkSj vfèkdka'k izksVksfDVLVk vkSj
dbZ dodμlw{en'khZ gksrs gSa vkSj blhfy, bUgsa lkekU;r% lw{etho dgrs gSaA vki bu rhuksa
txrksa ds ckjs esa bl ikB esa i<+saxsA

mn~ns';

bl ikB ds vè;;u ds lekiu ds i'pkr vki %

 fo'ks"k thoksa dks eksusjk] izksVksfDVLVk o iQatkbZ txr~ ds lnL;ksa ds :i esa oxhZÑr fd,
tkus dk vkèkkj crk ldsaxs_

 bl rF; dks izHkkoh <ax ls crk ik,¡xs fd dsoy txr~ eksusjk gh izkd~dsanzdh; (izksdSfj;ksfVd)
(Prokaryotic) txr~ gS vkSj blds varxZr lcls vkfn tho vkrs gSa_

 thok.kqvksa vkSj lk;uks cSDVhfj;k dh lkekU; lajpuk dk o.kZu dj ik,¡xs_

 thok.kqvksa ds vkfFkZd egÙo dk mnkgj.k lfgr o.kZu dj ik,¡xs_

 lk,ukscSDVhfj;k dh fLFkfr dks igpku ik,¡xs vkSj bldk txr~ eksusjk esa 'kfkey fd;k
tkuk lgh Bgjk ik,¡xs_

 txr~ izksVksfDVLVk (izksfVLVk) ds vfHky{k.kksa dk o.kZu dj ldsaxs_

 vehck] iSjkehf'k;e] ;wXyhuk ,oa IykTeksfM;e dh lajpuk dk o.kZu dj ik,¡xs_

 Mk;Ve dh lajpuk dk o.kZu dj ldsaxs_

 ekuo ds fy, izksfVLVksa ds mi;ksxksa dh lwph cuk ik,¡xs vSj jksx mRiUu djus okys
izksVkstksvk ds ckjs esa crk ik,¡xs_

 mnkgj.kksa lfgr dodksa (iQatkbZ) ds lkekU; vfHky{k.kksa dh lwph cuk ldsaxs_

 ;hLV] jkbtksil] e'k:e] iSfuflfy;e dh lajpuk ,oa tuu vkSj budh ekuo ds
fy, mi;ksfxrk dk o.kZu dj ik,¡xs_
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 dodewy (ekbdksjkbtk) dh O;k[;k dj ik,¡xs_

 dodksa ds vkfFkZd egÙo dk o.kZu dj ik,¡xsA

2.1 txr~ eksusjk

 blds varxZr thok.kq vkSj lk,uks cSDVhfj;k (ftUgsa lkekU;r;k uhy&gfjr 'kSoky Hkh
dgk tkrk gS) vkrs gSaA

 pw¡fd dsoy cSDVhfj;k gh izkd~dsUnzdh (ftuesa okLrfod dsanzd ugha gksrk vFkkZr~ buesa
dsanzd f>Yyh ugha gksrh) gksrs gSa] blfy, dsoy eksusjk txr~ gh izksdsfj;ksfVd gSaA

 i`Foh ij 3-5 vjc o"kZ iwoZ thou dh mRifÙk gqbZ vkSj yxHkx vxys 2 vjc o"kks±
rd i`Foh ij thok.kq gh ,dek=k tho FksA

 lHkh tho.kq o lk,ukscSDVhfj;k ,ddksf'kdh; gksrs gSa (xzhd 'kCn eksusj = ,dy)

 thfor izkf.k;ksa esa lcls vfèkd la[;k eksusjk txr~ ds thoksa dh gh gSA

2.1.1 thok.kq&dksf'kdk dh lajpuk

,dy dksf'kdh; thok.kq esa ,d dksf'kdk&fHkfÙk gksrh gS tks dksf'kdk f>Yyh dks ckgj
ls <ds jgrh gS vkSj ;g isfIVMksXykbdSu ;kSfxd dh cuh gksrh gSA blesa ,dy xq.klw=k
gksrk gSA dksf'kdk esa jkbckslkse gksrs gSa ysfdu vaxdksa esa dksbZ f>Yyh ugha gksrhA vc vkxs
ge bu Hkkxksa dh foLr`r tkudkjh izkIr djrs gSa (fp=k 2-1)A

fp=k 2.1 ,d thok.kq dh lajpuk

fp=k 2-1 esa thok.kq ds fuEu Hkkxksa dks ns[ksa] lcls ckg~; vkoj.k dksf'kdk fHkfÙk gSA

dksf'kdk fHkfÙk

lHkh izkd~dsUnzfd;ksa esa ,d n`<+ dksf'kdk fHkfÙk gksrh gS] tks dksf'kdk dh j{kk djrh gS
vkSj mls ,d vkdkj iznku djrh gSA dksf'kdk fHkfÙk ,d jlk;u] isfIVMksXykbdSu dh cuh
gksrh gS tks dsoy thok.kqvksa esa gh ik;k tkrk gSA

dqN thok.kqvksa esa Lykbe
dSIlwy mifLFkr jgrk gS

dksf'kdk fHkfÙk
  dksf'kdk f>Yyh

oksY;wfVu iQkLiQsV
;kSfxd ds d.k

dqN thok.kqvksa esa
d'kkHk ik;k tkrk gSA

jkbckslkse d.k

dksf'kdk&nzO;

DNA

dsUnzdh; inkFkZ
dksbZ dsUnzd f>Yyh ugha
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ikbykbZ (,dopu&ikbyl)

ikbykbZ NksVh vkSj irys èkkxsuqek lajpuk,¡ gksrh gSa tks dksf'kdk&fHkfÙk ls ckgj dks fudyh
jgrh gSaA ;s dqN thok.kqvksa esa gh ikbZ tkrh gSaA

d'kkHk (ÝyStsyk&Flagella)

dqN thok.kq (cSDVhfj;k) ,d ;k nks d'kkHkksa dh lgk;rk ls pyrs gSaA ;g ikbykbZ dh
vis{kk vfèkd yacs vkSj eksVs gksrs gSaA budh lajpuk ;wdSfj;ksVksa ds d'kkHkksa dh lajpuk ls
fHkUu gksrh gSA

IykT+ek f>Yyh

tho&nzO; f>Yyh (dksf'kdknzO; lkbVksIykTe) dks ?ksjrh gqbZ dksf'kdk fHkfÙk ds uhps cuh
gksrh gSA ;g ;wdSfj;ksVksa dh Hkk¡fr fyfiMksa vkSj izksVhuksa dh cuh gksrh gSA

vkuqoaf'kd inkFkZ

blesa Mh-,u-,- dk cuk ,d f}lfiZy (nksgjk lfiZy) v.kq gksrk gS tks lkbVksIykTe ds
U;qfDyvkWbM (dsanzdkHk) uked {ks=k esa fLFkr gksrk gSA pw¡fd xq.lw=k okLrfod dsUnzd ds
vanj ugha ik;k tkrk gS] blfy, thok.kq izkd~dsUnzdh dgykrs gSaA vr% eksusjk izksdSfj;ksV
txr~ esa j[ks tkrs gSaA cSDVhfj;k dh vusd Lih'khtksa esa Øksekslkse ds vfrfjDr DNA ds
,d ;k vf/d oy; Hkh ik, tkrs gSa ftUgsa IykfT+eM (Plasmids) dgrs gSa tks cSDVhfj;kbZ
xq.klw=kksa ds lkFk izfrd`r gksrs gSa vkSj buesa izfrtSfod izfrjksèk ds thu o tuu dkjd
vkfn ik, tkrs gSaA ;g lsDl dkjd ;k F-dkjd dh rjg dk;Z djrk gsA dksf'kdk dks
uj lsDl dk xq.k iznku djrk gS ftlesa lsDl dkjd ;k F-dkjd gksrs gSaA

dksf'kdk vaxd

f>Yyh ifjlhfer vaxd tSls ,UMksIykfTed jsfVdqye] ekbVksdkWfUMª;k] gfjryod (DyksjksIykLV)]
xkWYth lfEeJ ugha gksrs] dsoy jkbckslkse gh ik, tkrs gSa tks ;wdSfj;ksVksa ls fHkUu gksrs
gSaA (nsf[k, ikB 1 o 3)

izksdSfj;ksVksa esa vkuqoaf'kd inkFkZ ds pkjksa vksj dksbZ dsanzd f>Yyh ugha gksrh vkSj buesa
dksbZ dksf'kdk vaxd Hkh ugha gksrs gSaA muesa dsoy jkbckslkse gh ik, tkrs gSaA

2.1.2 eksusjkμlkekU; nsg izdk;Z

A. iks"k.k

thok.kq cSDVhfj;k dh pkj iks"k.k Jsf.k;k¡ bl izdkj gSa %

(i) Loiks"khμ;s vius dkcZfud inkFkZ dk la'ys"k.k Lo;a djrs gSaA

(ii) e`riks"khμ;s e`r vkSj lM+s xys inkFkks± dk vkgkj djrs gSaA
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(iii) lgthohμ;s vU; thoèkkfj;ksa ls vkgkj izkIr djrs gSa vkSj mu thoèkkfj;ksa ds
lkFk ;s ijLij fgr ds :i esa lacaèk cuk, gksrs gSaA

(iv) ijthohμ;s vU; thoksa ls vkgkj izkIr djrs gSa vkSj bl fØ;k esa os mu vU;
thoksa dks gkfu i¡gqpkrs gSaA

B. 'olu

thok.kqvksa esa nks izdkj dk 'olu gksrk gS ;k rks ok;oh; ftlesa 'olu ds fy, vkWDlhtu
dk mi;ksx gksrk gS] ;k vok;oh;μftlesa vkWDlhtu dh vuqifLFkfr esa 'olu gksrk
gSA dksf'kdh; 'olu ;k Hkkstu ds vi?kVu ls ÅtkZ dk mRltZu ehtkslkseksa esa gksrk
gS tks dksf'kdk f>Yyh ds vkarfjd foLrkj gksrs gSaA

C. tuu

(i) vySafxd tuu

thok.kq vySafxd :i esa f}foHkktu (Binary Fission) }kjk tuu djrs gSa (fp=k
2-2)A vuqdwy ifjfLFkfr;ksa esa ,d thok.kq yxHkx 20 feuV esa f}foHkktu }kjk
nks thok.kqvksa esa foHkkftr gks tkrk gSA

fp=k 2.2 cSDVhfj;k dk f}foHkktu

dksf'kdk fHkfÙk
Mh,u, ?ksjk

dksf'kdk nzO;

Mh,u, ?ksjs dh
izfrÑfr curs gq,

IykTek f>Yyh

Mh,u, dh iw.kZ izfrÑfr cuuk
dksf'kdk yxkrkj vius
vkdkj esa c<+rh gqbZ

iw.kZ ifjof/Zr dksf'kdk

thok.kqvksa dk nks eas foHkkftr gksuk
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(ii) ySafxd tuu (¾vkuqoaf'kd iqu;ksZtu)

dqN cSDVhfj;k esa ,d vkfne izdkj dk ySafxd tuu gksrk gSA ;g mPprj thoksa
ds ySafxd tuu ls fHkUu gksrk gSA ;g fuEu pj.kksa esa gksrk gS %

(a) nks la;qXeudkjh cSDVhfj;k vkil esa ikbykbZ }kjk ijLij tqM+dj laidZ cukrs
gSaA

(b) ,d cSDVhfj;k esa ls Mh-,u-,- lw=k dk ,d [k.M nwljs cSDVhfj;k ds Hkhrj
igq¡pk fn;k tkrk gS (fp=k 2-3)

fp=k 2.3 cSDVhfj;k esa la;qXeu

ikBxr iz'u 2.1

1- ,d cSDVhfj;k dk ,dy o`Ùkh; xq.klw=k fdldk cuk gksrk gS\
............................................................................................................................

2- cSDVhfj;k dksf'kdk esa ml fo'ks"k {ks=k dk uke crk,¡ tgk¡ vkuqoaf'kd inkFkZ ik;k tkrk
gSA
............................................................................................................................

3- izksdSfj;ksVksa esa dksf'kdk fHkfÙk fdl inkFkZ dh cuh gksrh gS\
............................................................................................................................

4- d'kkHk o ikbykbZ esa ,d varj crk,¡A
............................................................................................................................

5- ok;oh; o vok;oh; 'olu esa ,d varj crk,¡A
............................................................................................................................

6- cSDVhfj;k esa ySafxd tuu ds nkSjku fdl pht dk LFkkukarj.k gksrk gS\
............................................................................................................................

dqN tuuh; inkFkZ (DNA ?ksjs dh izfrfyfi)] ,d
dksf'kdk ls nwljh dksf'kdk esa tkrh gqbZ vkSj ekStwn
DNA  ?ksjs ds lkFk tqM+rh gqbZ

nks thok.kq
vkil esa feyrs gq,

DNA ?ksjs dh

izfrfyfi dk ,d
Hkkx nwljh
dksf'kdk esa tkrk
gqvk

thok.kq rc

vyx gks
tkrs gSa vkSj
dksf'kdk
foHkktu gksrk gSA
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2.1.3 ykHknk;d o gkfudkjd cSDVhfj;k

cSDVhfj;k cgqr ls jksx mRiUu djds uqdlku igq¡pkrs gSaA nwljh vksj dqN cSDVhfj;k cgqr
gh ykHknk;d gSaA

cSDVhfj;k }kjk mRiUu jksx

cSDVhfj;k dk uke mRiUu jksx

1- fofcz;ks dksysjh gStk

2- lkyeksusyk VkbiQh VkbiQkWbM

3- DykWLVªhfM;e fVVsuh fVVsul

4- dksfjucSDVhfj;e fMIFkhfjvkbZ fMIFkhfj;k

5- ekbdkscSDVhfj;e V~;qcjdqyksfll ;{ek risfnd ({k; jksx)

cSDVhfj;k ds ykHkdkjh fØ;kdyki

cSDVhfj;k dk uke fØ;kdyki

1- jkbtksfc;e iQyh okys ikS/ksa (eVj] puk] nkysa] vkfn) dh
tM+ksa esa jgrk gSA ok;qe.Myh; ukbVªkstu dks
veksfu;k ds :i esa fLFkj dj nsrk gS tks fiQj
vkxs mi;ksxh ,sehuks vEyksa esa cny tkrh gSA

2- ,tksVkscSDVj feV~Vh dks mitkÅ cukrk gSA ;g ok;qe.Myh;
ukbVªkstu dks feV~Vh esa fLFkj dj nsrk gSA

3- LVªsIVksekblht ;g LVªsIVksekbflu uked izfrtSfod (,aVhck;ksfVd)
cukrk gSA

4- ySDVkscSlhyl ySDVksl (nqXèk&'kdZjk) dk ySfDVd vEy esa fd.ou
djrk gSA blls nwèk ls ngh teus esa lgk;rk feyrh
gSA

5- esFksukstsfud cSDVhfj;k okfgr ey ds fo?kVu esa lgk;rk djrk gSA

2.1.4 lk,ukscSDVhfj;k

igys bUgsa uhy&gfjr 'kSoky dgk tkrk Fkk (fp=k 2-4-a)A i`Foh ds vkfn dky esa ;g
,d cgqr liQy lewg FkkA ftlesa izdk'k la'ys"k.k dh {kerk Fkh vkSj bl izfØ;k ds
nkSjku fudyh vkWDlhtu ls i`Foh dk okrkoj.k èkhjs&èkhjs ifjofrZr gqvk rFkk i`Foh ds okrkoj.k
esa vkWDlhtu dk Lrj c<+kA
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fp=k 2.4 (a) lk,ukscSDVhfj;k (uhy gfjr 'kSoky)

cSDVhfj;k o lk,ukscSDVhfj;k esa varj

cSDVhfj;k lk,ukscSDVhfj;k

1- NksVh dksf'kdk,¡ 1- vis{kkÑr cM+h dksf'kdk,¡

2- d'kkHk gks ldrs gSa 2- d'kkHk ugha gksrs gSa

3- dqN cSDVhfj;k (gjs cSDVhfj;k) 3- gjs ikSèkksa dh Hkk¡fr izdk'k la'ys"k.k

esa izdk'k la'ys{k.k ,d vyx gksrk gS o lkekU; rjhds ls

izdkj ls gksrk gS ftlesa vkWDlhtu fudyrh gSA

vkWDlhtu ckgj ugha fudyrh gSA

4- ySafxd tuu la;qXeu }kjk 4- la;qXeu ugha ns[kk x;kA

ikBxr iz'u 2.2

1- ml cSDVhfj;k dk uke fyf[k, tks

(i) feV~Vh esa ok;qe.Myh; ukbVªkstu dk fLFkjhdj.k dj nsrk gSA
..................................................................................................................

dksf'kdk fHkfÙk

dksf'kdk f>Yyh

DNA dh fLFkfr

Lykbe irZ
dksf'kdk fHkfÙk
dkssf'kdk f>Yyh

DNA dk ?ksjk
[kk|d.k
jkbckslkse
ehtkslkse

ikbykbZ
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(ii) nwèk dks ngh esa tek nsrk gSA .................................................

(iii) ;{ek (risfnd {k; jksx) dk dkj.k gksrk gSA ....................................

(iv) fVVsul dk dkj.k gksrk gSA .................................................

2- ,d cSDVhfj;k ls 1 ?kaVs esa yxHkx fdrus cSDVhfj;k cu ldrs gSa\

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

3- cSDVhfj;k o lk,ukscSDVhfj;k esa dksbZ rhu varj crk,¡A

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

2.1.5 eksusjk

txr~ eksusjk ds varxZr rhu lewg gksrs gSa %

1- vkfdZcSDVhfj;k

2- ;wcSDVhfj;k] vkSj

3- lk;ukscSDVhfj;k

vkfdZcSDVhfj;k ds varxZr os cSDVhfj;k vkrs gSa tks de vkWDlhtu okys vlkekU; i;kZoj.k
esa jgrs gSaA eq[; izdkj ds vkfdZcSDVhfj;k gSa %

 esFksukstsfud cSDVhfj;kμtks okfgr ey esa o izkf.k;ksa dh vkarksa esa ik, tkrs gSaA

 FkeksZ,flMksfiQfyd cSDVhfj;kμ;s xeZ lzksrksa esa ik, tkrs gSaA

 gsyksfiQfyd cSDVhfj;kμyo.kh; ifjfLFkfr;ksa esa ik, tkrs gSa vFkkZr~ tgk¡ ij lw;Z dh
xehZ ls leqnzh ty esa yo.k dk lkanz.k c<+ tkrk gSA ;wcSDVhfj;k ds varxZr lk,ukscSDVhfj;k
ds vfrfjDr vU; lHkh cSDVhfj;k vkrs gSaA lHkh lk;uksacSDVhfj;k vkWDlhthuh izdk'kLoiks"kh
(iQksVksvkWVksVªkWiQ) gksrs gSaA

2.2 txr~ izksVksfDVLVk (,ddksf'kdh; ;wdSfj;ksV)

 izksVksfDVLVk (Protoctista) ,d dksf'kdh; ,ddsUnzh gksrs gSaA blesa izksVkstksvk] Mk;Ve
o 'kSoky vkrs gSaA

 blesa f>Yyh ifjlhfer vaxd gksrs gSa tSls fd dsanzd f>Yyh esa can xq.klw=kksa (Øksekslkseksa)
ls ;qDr dsanzd] ekbVksdkWfUMª;k] gfjryod (dsoy izdk'kla'ys"kh izksfVLVksa esa)] xkWYth
dk; rFkk var%iznzO;h tkfydkA

 ekbVksdkWfUMª;k 'olu vaxd gSaA

 izksVksfDVLV ;k rks izdk'kla'ys"kh gksrs gSa vFkok ijthoh ;k e`rksithohA
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 lapyu ds fy, izksVksfDVLV esa flfy;k ;k d'kkHk gksrs gSa (fp=k 2-5) ftuesa cSDVhfj;k
dh Hkk¡fr 9+2 lw{eufydk,¡ gksrh gSa] ftudk 9+1 izdkj dk lw{eufydh; foU;kl
gksrk gSA

 buesa tuu ySafxd o vySafxd nksuksa izdkj dk gksrk gSA

 izksfVLVksa esa dqN euq";ksa ds fy, ykHkdkjh rFkk dqN gkfudkjd gksrs gSaA

2.2.1 izksVksfDVLVk (izksfVLVk) dk oxhZdj.k

1. iQ+kbye izksVkstksvk ds varxZr fuEu pkj oxZ (Class) vkrs gSa %

(i) jkbt+ksiksMk % mnkgj.k vehck

(ii) ÝyStSySVk % mnkgj.k ;wXyhuk

(iii) flfy,Vk % mnkgj.k iSjkehf'k;e

(iv) Liksjkst+ksvk % mnkgj.k IykTeksfM;e

izksfVLV 'kSoky fuEu esa vkrs gSaA

2- iQ+kbye cSlhysfj;ksiQk;Vk % mnkgj.k Mk;Ve

3- iQ+kbye DyksjksiQ+k;Vk % mnkgj.k Dyksjsyk

2.2.2 izksVksfDVLV~ksa ds dqN mnkgj.k

1- vehck

vehck izk;% ,sls vyo.ktyh; rkykcksa o xM~<+ksa dh dhpM+ esa ik;k tkrk gS ftlesa lM+rh&xyrh
ifÙk;k¡ vkfn gksrh gSaA (fp=k 2.5a)

– blesa lapyu ds fy, dqN iknkHk gksrs gSaA

– bUgha iknkHkksa ls vkgkj idM+ dj ;g vkgkj&èkkuh cuk ysrk gSA

– blesa ,d ladqapu'khy èkkuh gksrh gS ftlds }kjk ijklj.kfu;eu gksrk gSA

tuu

– vehck esa ySafxd tuu ugha gksrk gSA

– vySafxd tuu f}foHkktu ds }kjk gksrk gS (fp=k 2-5b)
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fp=k 2.5 vehck (a) lkekU; lajpuk (b) f}foHkktu }kjk vySafxd tuu

2- ,aVvehck

bldh ,d lkekU; iztkfr ,aVvehck fgLVksfyfVdk gS ftlls euq";ksa esa vehch; isfp'k jksx
gks tkrk gSA bldh vkÑfr vehch; gksrh gSA u, ijiks"kh dk laØe.k lhèks iqVh (flLV)
}kjk gksrk gS tks lanwf"kr ty o Hkkstu ds lsou ls varfM+;ksa esa igq¡p tkrh gSA flLV
ds iQV tkus ij ,aVvehck varfM+;ksa esa iQSy tkrk gS vkSj blls LFkkuh; 'kksFk iSnk gks
tkrs gSasA vehch; isfp'k ds y{k.k gSa % isV esa nnZ] ,saBu] mcdkbZ ;k fepyh vkuk rFkk
VV~Vh esa [kwu vkSj 'ys"ek dk vkukA

3- IykTeksfM;e (eysfj;k ijthoh)

IykTeksfM;e ds thou&pØ esa nks izkoLFkk,¡ gksrh gSaμvySafxd ,oa ySafxd izkoLFkkA

– vySafxd izkoLFkk euq"; ds jDr esa laiUu gksrh gSA

– ySafxd izkoLFkk eknk ,suksi+Qyht ePNj esa laiUu gksrh gS (fp=k 2-6)

dsUnzd

dwVikn

,DVksIykTe

ladqpu'khy fjfDrdk

[kk| fjfDrdk
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fp=k 2.6 ePNj rFkk ekuo esa IykTeksfM;e dk thou&pØ

uj ,suksi+sQyht ePNj ls eysfj;k ugha iSQy ldrk gS D;ksafd ;g ikni jlksa ls viuk
Hkkstu izkIr djrk gS ekuo jDr dk ughaA

4- ;wXyhukμ,d vyo.ktyh; d'kkHkh

;wXyhuk #ds ikuh tSls rkykc] ryS;k] xM~<ksa (ukyksa) vkfn esa ftuesa lM+rs&xyrs tSfod
inkFkZ ekStwn gksa] i;kZIr ek=kk esa ik;k tkrk gSA (fp=k 2-7)

fp=k 2.7 ;wXyhuk lkekU; lajpuk

ePNjksa ds
;qXed

;qXe
ut

vkek'k;h fHkfÙk

,usi+sQyht ePNj esa

ePNj dh ykj
xzafFk

RBC

;Ñr dksf'kdkvksa esa Ård
pØ (fØIVkstksbV~l)

yky jDr dksf'kdkvksa esa
vySafxd pØ
(esjkstksbV~l)

yky jDr dksf'kdkvksa esa
ySafxd pØ

(xSehVkslkbV~l)

euq"; esa

LiksjkstkbV~l

lkbVksLVk
n`d~ fcUnq
vk'k;

CyhiQsjksIykLV
ladqpu'khy fjfDrdk

dsUnzd

var%nzO;

d'kkHk (ÝySftye)
lkbVksiQsfjaDl
iQksVksfjlsIVj

iSjkekbye dk;

gfjryod

ek;ksuhEl (is'khlw=k)

iSyhfdy
IykTek f>Yyh
ckg~; nzO;
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tSlk fd fp=k esa fn[kk;k x;k gS bl tho esa fuEufyf[kr Hkkx ik, tkrs gSa %

isfyfdyμ;g nsg dk yphyk vkoj.k gS tks izksVhu dk cuk gksrk gSA

dksf'kdkeq[k (lkbVksLVkse) rFkk vk'k; (Reservoir)μlkbVksLVkse dksf'kdkeq[k gksrk gS ftlesa
ls Hkhrj dks ,d ufydkdkj lkbVksiQ+SfjaDl (dksf'kdkxzluh) fudyrh gSA ;g vk'k; uked
FkSyh esa [kqyrh gSA

fLVXekμ,d lqLi"V yky o.kZd fcanq gksrk gSA ;g izdk'k ds fy, laosnh gksrk gSA

ladqapu'khy èkkuhμftlds }kjk ijklj.kfu;eu gksrk gSA

d'kkHkμ}kjk ty esa lapyu gksrk gSA

gfjryodμblesa i.kZgfjr gksrk gS ftlds }kjk izdk'k&la'ys"k.k dh fØ;k gksrh gSA

tuuμf}foHkktu }kjk gksrk gSA

5- Mk;,Ve (Diatoms)

– Mk;,Ve vyo.k ty] yo.k ty rFkk xhyh feV~Vh esa ik, tkrs gSaA

– Mk;,Ve dh gtkjksa tkfr;ka tyh; izkf.k;ksa dk
vkgkj curh gSaA

– Mk;,Ve ;k rks ,ddksf'kdh; gks ldrs gSa ;k
dkyksuh ds :i esa ;k rarq ds :i esa fofHkUu
vkÑfr;ksa esa gks ldrs gSa (fp=k 2-8)

– izR;sd dksf'kdk esa ,d vdsyk lqLi"V dsanzd ,oa
yod (IykfLVM) gksrs gSaA ;s dop (dksf'kdk
fHkfÙk) dk fuekZ.k djrs gSa ftlesa flfydk fo|eku
jgrh gSA

6- vU; 'kSoky

– 'kSoky ,ddksf'kdh; gks ldrs gSa tSls DySekbMkseksukl (fp=k 2.9a) ;k cgqdks'kh; tSls
Likbjksxkbjk (fp=k 2-9b)

fp=k 2.9(a) DySekbMkseksukl 2.9(b) Likbjksxkbjk

– lHkh 'kSoky viuk Hkkstu izdk'k&la'ys"k.k }kjk cuk ldrs gSa D;ksafd buesa i.kZgfjr
fo|eku gksrk gSA dqN 'kSokyksa esa vU; o.kZd Hkh gks ldrs gSa tSls uhyk o.kZd

fp=k 2.8 Mk;,Ve

fNnz

xzkso

usohdqyk (60 × 12 μm)

d'kkHk

ladqpu'khy /kuh

n`d~ fcUnq

dsUnzd

DyksjkIykLV (gfjryod)

ik;jhukWbM

fjfDrdk

ik;jhukWbM

dksf'kdk fHkfÙk

dsUnzd

dksf'kdk nzO;
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(iQkbdkslk;fuu)] Hkwjk o.kZd (Ý+;wdkstSafFku) ;k yky o.kZd (iQ+kbdks,fjfFkzu)A ik,
tkus okys o.kZd ds vkèkkj ij 'kSokyksa dks uhyk] gjk] Hkwjk ;k yky 'kSoky dgk
tkrk gSA

yky lkxj dk yky jax yky 'kSoky ds cM+h ek=kk esa ik, tkus ds
dkj.k gksrk gS

– lajpuk dh n`f"V ls 'kSokyksa esa ,d fuf'pr dksf'kdk fHkfÙk] dksf'kdk f>Yyh] ,d
dssanzd] dksf'kdknzO; ,oa gfjryod gksrs gSaA DyksjksIykLV DySekbMkseksukl esa I;kysuqek
o Likbjksxkbjk esa fjcuuqek iQhrkuqek gksrk gSA DyksjksIykLVksa ls fpids gq, ikbjhukWbM
fiaM gksrs gSaA

2.2.3 'kSokyksa dh mi;ksfxrk

– eNfy;ksa ds fy, Hkkstu iznku djrs gSaA

– ;s foVkfeu A vkSj E ds Hkjiwj lzksr gSaA

– vusd leqnzh 'kSoky vk;ksMhu] iksVSf'k;e rFkk vU; [kfutksa ds egÙoiw.kZ lzksr gksrs gSaA

– uhy&gfjr 'kSoky okrkoj.k dh ukbVªkstu dks fLFkj dj ldrs gSa] bl izdkj ;s ikSèkksa
ds fy, izkÑfrd moZjd ds lzksr gSaA

– 'kSokyksa dk ,d oxZ (Mk;Ve) viuh nhokjksa esa flfydk tekrs gSaA e`R;q ds ckn ;s
izk.kh thok'e cu tkrs gSaA buds fu{ksi cM+h ek=kk esa fiQYVjksa rFkk HkfV~V;ksa esa vLrjksa
ds cukus esa dke vkrs gSA

ikBxr iz'u 2.3

1- izksVhfDVLV Hkh eksusjk dh rjg ,ddksf'kdh; gksrs gSa fiQj bUgsa ,d vyx txr~ esa D;ksa
j[kk x;k gS\ laf{kIr mÙkj fyf[k,A

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

2- mu izksVkstksvk izk.kh ds uke crkb,¡ ftuls

(i) vehch; isfp'k gksrh gSA ....................................................................

(ii) eysfj;k iSQyrk gSA ....................................................................

3- izksVhfDVLV esa fdl izdkj dk vySafxd tuu gksrk gS\
............................................................................................................................
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4- izksVhfDVLVksa ds 'kjhj ds fdl Hkkx esa 'olu gksrk gS\
............................................................................................................................

5- izksVhfDVLVksa esa ty dh ek=kk dk fu;eu (ijklj.kfu;eu) fdl dksf'kdkaxd ds }kjk
laiUu gksrk gS\
............................................................................................................................

6- izksVhfDVLVksa esa ik, tkus okys nks izdkj ds lapyuksa ds uke fyf[k,A
............................................................................................................................

2.3 txr~ iQatkbZ

2-3-1 dod (iQatkbZ) dh fLFkfr

xeZ rFkk vknZz fnuksa esa Mcy jksVh (Bread) ds Lykblksa] pikfr;ksa] peM+s dh isfV;ksa vkfn
ij ,d ikmMj tSlh ijr cu tk;k djrh gSA ykWu rFkk iQwyksa dh D;kfj;ksa esa dqdqjeqÙks
mx vkrs gSa] ;s lc dod ;k iQatkbZ gksrs gSaA

dodksa dks igys ,sls ikSèkksa ds :i esa oxhZÑr fd;k tkrk Fkk ftuesa i.kZgfjr (DyksjksfiQy)
ugha gksrk Fkk vkSj ftuesa tM+] ruk rFkk ifÙk;ksa dk foHksnu ugha gqvk Fkk] vc bUgsa ,d
vyx txr~ iQatkbZ esa j[kk tkrk gSA

2.3.2 iQatkbZ ds y{k.k

 iQatkbZ cgqdksf'kdh; ldsUnzh gSaA

 iQatkbZ ckjhd lw=kksa ds :i esa ik, tkrs gSa] bu lw=kksa dks dod rarq (gkbiQh hyphae)
dgrs gSa exj ;hLV ,ddks'kh; gksrk gSA

 budh dksf'kdk fHkfÙk;k¡ dkbfVu dh cuh gksrh gSA

 dod rarq (gkbiQ+k) iVksa (lsIVk) uked foHkktdksa }kjk dksf'kdkvksa esa foHkkftr gks
ldrk gSA

 iVksa esa fNnz gksrs gSa ftuesa ls gksdj dksf'kdknzO; (lkbVksIykTe) LoPNan :i esa cg
ldrk gSA

 gkbiQksa ds tky cukus okys lewg dks dksf'kdk&tky (ekblhfy;e&mycelium) dgrs
gSa (ekblsVksl dk vFkZ dod gS)_ fp=k 2-10A

 dod&rarq vèk%Lrj ij ;k tehu ij iQSys gks ldrs gSa vkSj ;gk¡ rd fd os dbZ&dbZ
fdyksehVj rd iQSys gksrs gSaA

 muesa i.kZgfjr ugha ik;k tkrk gS] os vo'kks"k.k }kjk iks"k.k izkIr djrs gSaA

 buesa thou dky esa dHkh Hkh d'kkHk ugha ik;k tkrk gSA

 dodksa esa tuu vySafxd (chtk.kqvksa }kjk) vkSj ySafxd (la;qXeu) nksuksa gh fofèk;ksa
}kjk gksrk gS (fp=k 2-13] 2-14 ns[ksa)
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dod (iQatkbZ) lqdsanzdh;] ,ddksf'kdh; ;k cgqdksf'kdh;] e`riks"kh gksrs gSa
ftuds rarq tehu ds Hkhrj ydM+h esa ;k vU; vèk%Lrjksa esa iuirs gSaA

3.4 iQ+atkbZ (dodksa) ds ikap eq[; izdkj

iQ+atkbZ ds ikap eq[; izdkj ;s gSaμ

1- feDlksekblsVht] Lykbe eksYMμftudh vfu;fer vkÑfr gksrh gSA
2- iQkbdksekblsVhtμ,ddksf'kdh;] rarqe; vkSj 'kkf[kr tSls jkbtksil vkSj iQkbVksÝFkksjkA
3- ,sLdksekblsVhtμ,ddksf'kdk okyk (tSls ;hLV) ;k cgqdksf'kdh; 'kkf[kr tSls ,sLijftyl

isfuflfy;e vkSj U;wjksLiksjkA
4- csflfM;ksekblsVhtμcgqdksf'kdh;] 'kkf[kr mnkgj.k jLV vkSj LeV

dqdqjeqÙks vkSj VksMLVwyμtks fcuk ysUl ds fn[kkbZ iM+us ;ksX; cM+s gksrs gSaA
5- M~;wVsjksekblsVhtμcgqdksf'kdh;] rarqe; 'kkf[kr dod tks dsoy vySafxd fof/ ls tuu

djrs gSaA tSls vYVjusfj;k
6- ykbdsu o dodewy (ekbdksjkbt+h)μtks lgthoh :i esa ik, tkrs gSaA

1- ;hLV ([kehj)

;hLV ,sls dod gSa tks gkbiQk mRiUu ugha djrs gSaA ;s lkekU;r;k dqN vaMkdkj dksf'kdkvksa
ds :i esa gksrs gSaA

fp=k 2-10 ,d ;hLV dksf'kdk dh lkekU; lajpuk dks n'kkZrk gSA blesa fuEu y{k.kksa ij
è;ku nsaA

– vaMkdkj dksf'kdk
– Li"V dksf'kdk fHkfÙk vkSj dsanzd
– dksf'kdk&nzO; esa ,d ;k vfèkd èkkfu;k¡
– dksf'kdk&nzO; df.kdh; gksrk gS vkSj mlds Hkhrj Xykbdkstu ,oa olk (rsy) xksfydk,¡

gksrh gSaA

fp=k 2.10 ;hLV dh ,d dksf'kdk

iks"k.k

;hLV e`riks"kh gksrk gS ljy] 'kdZjkvksa (xywdkst+) dks lhèks gh vo'kksf"kr dj ysrk gSA
exj L;wØksl (xUus dh 'kdZjk) dks xzg.k djus ds fy, ;g viuk ,atkbe buoVsZt ;k
L;wØsl ckgj NksM+rk gS tks L;wØsl dks bls ljy 'kdZjkvksa esa cny nsrk gSA rnqijk¡r ;s
ljy 'kdZjk,¡ lhèks gh dksf'kdk esa vo'kksf"kr dj yh tkrh gSaA

eqdqy
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;hLV vok;oh; 'olu djrk gS ftlls ÅtkZ fudyrh gSA ;g vfHkfØ;k bl izdkj n'kkZbZ
tk ldrh gS %

C6 H12O6 ⎯⎯→ 2C2H5OH + 2CO2 + 2ATP
(Xywdksl) (bFkkby (dkcZu (ÅtkZ)

,YdksgkWy) MkbvkWDlkbM)

;hLV esa eqdqyu (Budding) }kjk vySafxd tuu gksrk gSA (fp=k 2.11)

fp=k 2.11 ;hLV esa eqdqyu % (a) ,d eqdqy cu jgk gS rFkk dsanzd esa foHkktu gks jgk gSA
(b) eqdqy cu x;k o dsanzd foHkkftr gks x;k vkSj (c) vkxs eqdqyu gksdj  Ük`a[kyk cu xbZ gSA

nks ;hLV dksf'kdkvksa ds chp la;qXeu }kjk ySafxd tuu Hkh gks ldrk gSA layf;r varoZLrq
esa igys ,d ckj fe;ksfll vkSj mlds ckn ekbVksfll }kjk vkB dksf'kdk,a cu tkrh gSaA
buesa ls izR;sd ds pkjksa vksj eksVh fHkfÙk gksrh gSaA ;s vkB dksf'kdh; lajpuk ,Ldkl dgykrh
gSa vkSj izR;sd dksf'kdk dks ,sLdksLiksj dgk tkrk gSA ok;q }kjk fc[kj dj ;s ,sLdksLiksj
mi;qDr ifjfLFkfr;ksa esa ubZ ;hLV dksf'kdk,¡ cuk nsrs gSA

2- feDlksekblsVht (Lykbe eksYM)

buesa ,d vuko`r ifjlihZ cgqdsanzd thonzO; lagfr gksrh gSA dHkh&dHkh ;g lagfr dbZ&dbZ
oxZ ehVj dk {ks=k ?ksj ysrh gSA buds dsanzd f}xqf.kr gksrs gSaA

3- csflfM;ksekblsVht (dqdqjeqÙkk ,oa VksMLVwy)

dod&rarq dk dkf;d Hkkx vèk%Lrj (tehu] ydM+h vkfn) esa nck fNik jgrk gSA mi;qDr
ifjfLFkfr;k¡ izkIr gksus ij blls ,d Nrjh&tSlk dqdqjeqÙkk ckgj dks fudy vkrk gS ftlesa
,d oàÙk rFkk ,d Vksih cus gksrs gSA (fp=k 2-12)

fp=k 2.12 ,d dqdqjeqÙkk

Vksih

osye

oàr

e`nk (mPp g~;wel
lfgr)

dod rarq ds varoZ;fur rarq (ekblhfy;e)
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4- 'kSd (ykbdsu)

bl lewg ds lnL; dqN fof'k"V dodksa rFkk gjs 'kSokyksa dk la;kstu gksrs gSa tks vkil
esa ,d lgthoh laca/ cuk, j[krs gSa] ftlesa gjk 'kSoky rks Hkkstu cukrk gS vkSj dod
lqj{kk rFkk ifjos'k ls ty vkSj [kfut dk vo'kks"k.k djrk gSA

ikBxr iz'u 2.4

1- dod dk 'kjhj fuekZ.k djus okys irys rarqvksa dk uke crkb,A
............................................................................................................................

2- dodksa esa ik, tkus okys tuu ds izdkj dkSu ls gSa\
............................................................................................................................

3- ;hLV esa vySafxd tuu dks nks fp=kksa dh lgk;rk ls n'kkZb,A
............................................................................................................................

4- pkj eq[; izdkj ds dod dkSu&dkSu ls gksrs gSaA
............................................................................................................................

2-3-4 iQatkbZ dk vkfFkZd egRo

A. gkfudkjd dod & vusd Ñf"k ikSèkksa tSls xUuk] eDdk] vukt] lfCt;ksa vkfn ij
dodksa }kjk jksx iSQyk, tkrs gSaA

1- iDlhfu;k xzSfeful μ ';ke fdV~V (xsgw¡ dk jLV&';ke fdV~V] Wheat rust) blds
vkØe.k ls xsgw¡ dh iÙkh rFkk rus ij Hkwjs jax ds pdÙks cu tkrs gSaA blls iQly
dh mit de gks tkrh gS rFkk nkus ekuo }kjk [kkus ;ksX; ugha jgrk gSA

2- jkbtksil (czsM eksYM) μ;g Mcy jksVh (czsM) ij mxrk gS (fp=k 2-13)

fp=k 2.13 jkbtksil dk vySafxd tuu

chtk.kq chtk.kq/kkuh

HkwLrkjh(LVksyksu)

chtk.kq/kuh /j

jkbtksbM~l (ewykHkkl)

chtk.kq

dkWY;wesyk (LrafHkdk)

chtk.kq

dkWY;wesyk (LrafHkdk)
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;fn Mcy vFok iko jksVh (czsM) dks xeZ rFkk ueh dh n'kk esa [kqyk NksM+ fn;k tk,
rks ml ij dqN gh fnuksa esa ,d #bZ&tSlk inkFkZ cu tkrk gSA ;g lajpuk vkxs pydj
dkys jax ds Liksjksa ds dkj.k èkwlj dkyh&lh gks tkrh gSA

– liQsn tky dks dod&rarq dgrs gSaA

– ekblhfy;e esa èkkxs&tSlh lajpuk,¡ fudyrh gSa tks jksVh esa Hkhrj ?kqldj ikpd ,atkbe
fudkyrh gSa (dksf'kdkckg~; ikpu) chtk.kq/kfu;ksa vkSj fiQj ;s gh lajpuk,¡ ips inkFkZ
dks lks[k ysrh gSaA

– iQiQawn dk èkwlj dkyk jax mlds Hkhrj cht.kq/kfu;ksa (Liksjsaft;e&Sporangia) uked
lajpukvksa ds cu tkus ds dkj.k gksrk gS tks xgjs jax ds chtk.kqvksa dks ckgj fudkyrh
gSA ;s gok }kjk fc[ksjs tkrs gSa vkSj vuqdwy ifjfLFkfr esa vadqfjr gks tkrs gSa rFkk
,d u;k dod&rarq fufeZr gks tkrk gSA ;g iQiQawn dk vySafxd tuu gSA

ySafxd tuu (fp=k 2-14)μnks lgorhZ ds chp la;qXeu (Conjugation) ls gksrk gSA bl
la;qXeu ls ,d ;qXek.kq (tkbxksLiksj&Zygospore) cu tkrk gS tks ,d foJke dky ds
i'pkr~ ,d chtk.kq/kuh cukrk gSA ifjiDo gksus ij Liksjasft;e iQwV tkrk gS vkSj mlds
Hkhrj ds thok.kq ckgj fNrj tkrs gSaA vuqdwy ifjfLFkfr;ksa esa Liksj vadqfjr gksdj u, ekblhfy;e
cu tkrs gSaA

fp=k 2.14 jkbtksil esa ySafxd tuu

3- dodksa ls euq";ksa esa vusd jksx gks tkrs gSa tSls nkn] ,fFkysV&iQqV vkfnA dku ds
dqN laØe.k Hkh dodksa }kjk gksrs gSaA

B. ykHkdkjh dod

– dqN e'k:e tSls ^^xqPNh** (,sykSfjdl dSisfLVªl) [kk, tkrs gSaA

– ;hLV dks czsM] ch;j] lks;k] lkWl] pht+ (iuhj) rFkk efnjk ds fuekZ.k esa (iQjesUVs'ku)
ds fy, iz;ksx fd;k tkrk gSA

– dodewy (ekbdksjkbtk) dod ikSèkksa dh tM+ksa ds lkFk jgrs gSaA bl izdkj ds lkgp;Z
ls ikSèkksa dh tM+ksa dks i;kZoj.k ls [kfut izkIr gksrk gS tcfd dod dks ikSèks ls
rS;kj Hkkstu feyrk gSA

rarq

izkd~;qXed ;qXed

vk/kj

tkbxksV

;qXek.kq cktk.kq/kuh

izkd ekbflfy;e
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– U;wjksLiksjk vkuqoaf'kdh ds {ks=k esa fd;s tkus okys iz;ksxksa esa bLrseky fd;k tkrk gSA

– dodksa ls vusd izfrtSfod (,safVck;ksfVd) izkIr gksrs gSaA isfuflfy;e uksVsVe (fp=k
2-15) ls isfuflyhu izkIr gksrh gSA blds izfrtSfodh; izHkko dh [kkst lu~ 1927

esa ,ysDtSaMj ÝySafeax }kjk la;ksxo'k gqbZ FkhA

fp=k 2.15 isfuflfy;e

ikBxr iz'u 2.5

1. uke crk,¡
(i) ml iQiQawn dk ftlls isfuflyhu dk fuekZ.k gksrk gSA

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

(ii) ,d ,ddksf'kdh; dodA
................................................................................................................

(iii) xsgw¡ ds fdV~V jksx (jLV Rust) ds fy, mÙkjnk;h dod dk ukeA
................................................................................................................

(iv) cklh czsM esas #bZ tSlh lagfr dk dkjd dodA
................................................................................................................

(v) dodksa }kjk euq";ksa esa gksus okys nks jksxA

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

lsIVe (iV) iVfoHkkftdk rarq

dksuksfM;ksiQksj (dksfufM;e/j

izkaxqy (LVsfjxek)

chtk.kq
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2- isfuflyhu ds izfrtSfodh; xq.kksa dh [kkst fdlus dh\

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

vkius D;k lh[kk

 izksVksfDVLVk ds varxZr izksVkstksvk] Mk;Ve o vU; 'kSoky vkrs gSaA

 ;s ,ddksf'kdh; ;wdsfj;ksV gksrs gSa vkSj buesa ekbVksdkWfUMª;k] xkWYth ckMh] DyksjksIykLV
(gfjryod)] ,UMksIykfTed jsfVdqye tSls vaxd ik, tkrs gSaA

 izksVksfDVLV Loiks"kh] e`riks"kh o ijthoh gksrs gSaA

 izksVkstksvk esa lapyu ds fy, i{kkHk (flfy;k) o d'kkHk (Ýystsyk) gksrs gSaA

 buesa vySafxd o ySafxd nksuksa izdkj dk tuu gksrk gSA

 izksVksfDVLVksa ds mnkgj.k iSjkehf'k;e] vehck] eysfj;k iSjklkbV] Dyksjsyk] ;wXyhuk]
DySekbMkseksukl] Likbjksxkbjk vkfn gSA

 dqN izksVkstksvk jksx mRiUu djrs gSaA 'kSoky eNyh dks vkgkj iznku djrs gSa vkSj dqN
[kfutksa o foVkfeuksa ds le`¼ lzksr gSaA uhy gfjr 'kSoky ok;qe.Myh; ukbVªkstu dk
fLFkjhdj.k djrs gSaA Mk;Veksa dh fHkfÙk;ksa esa flfydk ik;k tkrk gS] ftUgsa fiQYVj o
HkfV~V;ksa ds vanj vLrj yxkus esa iz;ksx fd;k tkrk gSA

 Mk;Ve lw{e ikniksa dk ,d izeq[k va'k gksrs gSa vkSj ;s vusd tyh; thoksa dk vkgkj
gSaA

 izksdsfj;ksVksa esa okLrfod dsUnzd ugha gksrk gSA

 izksdsfj;ksVksa esa vkuqoaf'kd inkFkZ ,dy o`Ùkkdkj Mh-,u-,- (DNA) ds :i esa gksrk gSA

 DNA cSDVhfj;k dh dksf'kdk ds fo'ks"k Hkkx essa fo|eku jgrk gS ftls U;qfDyvkbM
dgrs gSaA

 vfrfjDr DNA dh NksVh fjaxμIykfTeM dgykrh gSA

 cSDVhfj;k pkj fofHkUu izdkj ls iks"k.k izkIr djrs gSa % Loiks"khμe`riks"kh] lgthoh] o
ijthohA

 lk,ukscSDVhfj;k esa i.kZgfjr (DyksjksfiQy) gksrk gS tks izdk'k la'ys"k.k esa lgk;rk djrk
gSA

 dqN cSDVhfj;k ok;qe.My dh ukbVªkstu dk fLFkjhdj.k djds e`nk dh moZjrk c<+krs
gSa vkSj dqN okfgrey ds vi?kVu esa lgk;d gksrs gSaA

 dqN cSDVhfj;k gStk] Vk;iQkWbM] fVVsul o ;{ek ({k; jksx) vkfn iSnk djrs gSaA
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 dqN cSDVhfj;k vR;ar pje i;kZoj.kh; fLFkfr;ksa esa Hkh thfor jgrs gSaμtSls fd] mPp
rki] mPp yo.krk o esFksu dh mifLFkfr esaA

 iQatkbZ ;wdSfj;ksfVd] cgqdksf'kdh;] e`riks"kh gSaA

 dod vusd izdkj ds gSaμtSls [kehj (;hLV)] Lykbe eksYM] e'k:e] 'kSd (ykbdsu)
rFkk dodewy (ekbdksjkbtk)A

 ;hLV ,ddksf'kdh; gSa] ftuesa lkekU;r;k eqdqyu }kjk vySafxd tuu gksrk gSA ySafxd
tuu la;qXeu ds }kjk gksrk gSA

 Lykbe eksYM ,d vuko`r jsaxus okyh cgqdsanzd izksVksIykTeh lagfr gksrh gSA

 'kSd (ykbdsu)] dod (iQatkbZ) o 'kSoky (,Yxh) ds lgthoh lkgp;Z gSaA

 jkbtksil ,d lkekU; czsM eksYM gS tks xeZ vknZz ekSle esa cklh czsM esa liQsn :bZ
tSlh lajpuk dk fuekZ.k djrk gSA

 jkbtksil chtk.kq (Liksjksa) }kjk vySafxd tuu djrk gS] vkSj ySafxd :i ls tuu ;qXek.kq
(tk;xksLiksj) mRiUu djds djrk gS tks rnqijkar Liksj mRiUu djrk gSA

 xsgw¡ dk fdV~V jksx (Wheat rust) iÙkh o rus esa Hkwjs jax ds pdÙks iSnk djrs gSaA

 nkn o ,FkyhV~l iQqV nks lkekU; dodtfur ekuo jksx gSaA

 dqN e'k:e [kk, Hkh tkrs gSaA

 [kehj (;hLV)] czsM] ch;j vkfn mRikn cukus essa dke vkrk gSA

 U;wjksLiksjk vkuqoaf'kd iz;ksxksa esa dke vkrk gSA

 isfulhfy;e uksVsVe ls isfuflyhu izkIr gksrh gSA

 vusd nwljs dod nwljs izfrtSfod (,UVhck;ksfVDl) mRiUu djrs gSaA

ikBkar iz'u

1- thok.kq dksf'kdk dk ,d ukekafdr vkjs[k cuk,¡A

2- thok.kq o izksVksfDVLVksa ds fofHkUu izdkj ds iks"k.kksa dh lwph cuk,¡A

3- thok.kq esa f}foHkktu n'kkZus ds fy, ukekafdr fp=k cuk,¡A

4- vehck lkekU;r;k dSls tuu djrs gSa\ fp=k }kjk n'kkZb,¡A

5- ;wXyhuk dk ukekafdr fp=k cuk,¡A

6- Mk;Veksa ds D;k lkekU; xq.k gSa tks budks izksVksfDVLVksa esa lfEefyr fd, tkus dks
mfpr Bgjkrs gSa\
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7- izksVksfDVLVksa ds vkfFkZd egÙo ij la{ksi essa fy[ksaA

8- iQatkbZ ds rhu vfHky{k.k crk,¡A

9- dod ewy (ekbdksjkbtk) D;k gSa \

10- rhu gkfudkjd dodksa ds uke o buds nq"izHkko crk,¡A

11- ykHknk;d dodksa ij ,d fVIi.kh fy[ksaA

12- fuEufyf[kr ds fy, ,d ukekafdr fp=k [khaps

(i) ;hLV ds eqdqyu dh fofHkUu fLFkfr;ksa dh Ükà[kyk

(ii) czsM ij mxrs gq, eksYM dk vkofèkZr :i

ikBxr iz'uksa ds mÙkj

2-1 1- Mh,u, (DNA)

2- U;wfDyvkWbM

3- isfIVMksXykbdSu

4- d'kkHk (ÝyStsyk) ikbyl ls eksVs ,oa yacs gksrs gSA lapyu esa iz;qDr gksrs gSa
vkSj la;qXeu esa Hkh iz;qDr gksrs gSaA

5- ok;oh; thok.kq vkWDlhtu dh mifLFkfr esa 'olu djrk gSA vok;oh; thok.kq
vkWDlhtu dh vuqifLFkfr esa 'olu djrk gSA

6- Mh,u, (DNA) rarq dk ,d VqdM+k

2-2 1. (i) ,tksVkscSDVj

(ii) ySDVkscSlhyl

(iii) ekbdkscSDVhfj;e V~;qcjD;qyksfll

(iv) DykWLVªhfM;e fVVsuh

2. vkB

3- thok.kqμNksVh dksf'kdk,¡] d'kkfHkdk&fo|eku] la;qXeu }kjk ySafxd tuu]
lk;ukscSDVhfj;kμcM+h dksf'kdk,¡] dksbZ d'kkHk ugha] dksbZ la;qXeu ugha

2-3 1- izksVksfDVLVk ;wdsfj;ksV gSa@buesa okLrfod dsUnzd gksrk gSA

2- (i) ,aVvehck fgLVksfyfVdk

(ii) eysfj;k ijthoh (IykTeksfM;e)
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3- f}foHkktu

4- ekbVksdk¡fMª;k

5- ladaqpu'khy /kuh

6- d'kfHkdk (ÝyStsye)] dwVikn (L;wMksiksfM;e) ;k vehckHk (vehckWbM) (dksbZ
nks)

2-4 1- dod&rarq (gkbiQk)

2- vySafxd] ySafxd

3- fp=k 2-12 ns[ksa

4- (i) ;hLV ([kehj)

(ii) Lykbe eksYM

(iii) e'k:e ,oa VksMLVwy

(iv) 'kSd (ykbdsu)

2-5 1. (i) isfuflfy;e uksVsVe

(ii) ;hLV

(iii) iDlhfu;k xzSfeful

(iv) ekblhfy;e] jkbtksil

(v) chtk.kq

(vi) nkn] ,FkyhV~l iQqV

2. ,ySDtsaMj Ýysfeax


