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MANUAL FOR BOTANY LABORATORY  

1- Ikz;ksx'kkyk eSuqvy D;k gSA 
2- lkekU; ifjp; 
3- ouLifr foKku iz;ksx'kkyk ds fy, vko';d midj.k  
4- izeq[k LFkk;hdkjd ,oa ifjj{kd 
5- vH;kl  

 

 (What is Laboratory Manual)
vkius fiNyh d{kkvksa esa tho foKku dk v/;;u fd;k gksxkA ouLifr foKkku tho 
foKku dk gh ,d vax gaSA vU; foKku fo"k;ksa ds leku ouLifr foKku esa lS)kfUrd 
isij ds vykok izk;ksfxd isij Hkh gksrs gSaA iz;ksx'kkyk eSuqvy okLro esa ,d vH;kl 
iqfLrdk gksrh gSa] ftlesa ikB;dze ds vuqlkj fofHkUu 'kh"kZd lekfgr gksrs gSaA ;s 
iz;ksx'kkyk esa viuk;s tkus okys rkSj&rjhdksa dks le>rs gSaA fofHkUu izdkj ds vfHkdkjd 

(Reagents), ifjj{kd (Preservative) ,oa fLFkjdkjd (Fixative) rS;kj djus fd 
fof/k] lsD'ku dkVuk rFkk LykbMl- rS;kj djus fof/k vkfn dk v/;;u eSuqvy ds 

ek/;e ls fd;k tkrk gSA IkkS/kksa dh vkUrfjd jpuk (Anatomy) ds v/;;u esa fofHkUu 

izdkj ds lw{en'khZ (Microscope) dk mi;ksx fd;k tkrk gS fofHkUu izdkj ds 
lw{en'khZ dh lajpuk ,oa dk;Zfof/k dk o.kZu eSuqvy esa lekfgr gksrk gSA blds 

vfrfjDr lw{e uki&rkSy ds fy, fofHkUu izdkj ds rqyk (Balance) ,oa lw{ethoksa ds 
lao/kZu ls lacf/kr midj.k ,oa iz;ksx'kkyk esa mi;ksxh fofHkUu oLrqvksa dk fooj.k 
eSuqvy esa fd;k tkrk gSA 
 

 (General Introduction) 
thoksa dh 'kkjhfjd ljapuk ,oa dkf;Zdh ls tqMs+ gksus ds dkj.k tho foKku vR;Ur 
jkspd ,oa egRoiw.kZ foKku gSA ouLifr foKku ds vUrxZr ge lkekU;r;k ikS/kksa dk 
foLr`r v/;;u djrs gSA ijUrq] vkt bldk {ks= vR;ar O;kid gks x;k gSA tho 
oSKkfud gksus ds ukrs gekjk eq[; mn~ns'; thoksa ds ckjs esa ljapukRed ,oa fdz;kRed 
tkudkjh ,df=r djuk rFkk muls lacaf/kr izd`fr dk voyksdu djuk gksrk gSA 
izk;ksfxd dk;Z dk eq[; mn~ns'; Nk=ksa esa oSKkfud fopkj/kkjk dk fodkl djuk gksrk 



2 
 

gSA blds fy, thoksa ds fofHkUu rF;ksa dh tkudkjh ,oa dzekuqlkj fu.kZ; ysus dh {kerk 
vko’;d gSA bl izdkj dh {kerk òf) esa izk;ksfxd dk;Z lgk;d gksrs gSA  
 okLro esa ;fn ns[kk tk;s rks izk;ksfxd dk;Z vFkok vuqHko ds fcuk lS)kfUrd 
Kku v/kwjk gSA lS)kfUrd Kku dk lR;kiu iz;ksx }kjk gh laHko gSA vkius iwoZ d{kkvksa 
esa tho foKku ds izk;ksfxd dk;Z dk vuqHko izkIr fd;k gksxkA ouLifr foKku dh 
izk;ksfxd d{kkvksa esa ge ikS?kksa dh lajpuk ¼ckã ,oa vkUrfjd½] dksf’kdk oSKkfud] 
dkf;Zdh; rFkk oxhZdh; v/;;u djrs gSA lw{ethoksa ,oa dksf’kdkvksa ds v/;;u ds fy, 
lw{en’khZ dk mi;ksx fd;k tkrk gSA iz;ksx’kkyk esa dk;Z djrs le; Nk=ksa dks lkglh] 
vuq’kkflr] lko/kku ,oa /kS;Zoku gksuk pkfg,A lkFk gh izR;sd Nk= dks vko’;d fu;eksa 
,oa funsZ’kksa dk ikyu djuk pkfg,A 

 (Basic Laboratory Etiquettes)
iz;ksx’kkyk esa rfud Hkh vlko/kkuh ds dkj.k izk;ksfxd dk;Z esa vkidh lQyrk izHkkfor 
gks ldrh gSA vr% fuEu funsZ’kksa dk ikyu djuk pkfg,A  
1- iz;ksx’kkyk esa tkus ds iwoZ fd;s tkus okys dk;Z dh tkudkjh izkIr dj ysaA  
2- izR;sd fo|kFkhZ vius lkFk izk;ksfxd iqLrd] uksV cqd] jcj isfUly] cz’k] fuMy] 

foPNsnu ckWDl vkfn lkeku ysdj vk;asA  
3- ?k.Vh ctrs gh Bhd le; ij iz;ksx’kkyk esa mifLFkr gksosaA  
4- ;g lqfuf’pr dj ysa fd vkids ikl iz;ksx ds fy, vko’;d lHkh lkeku miyC/k 

gSA  
5- f’k{kd dh vuqefr ds fcuk iz;ksx’kkyk esa j[ks fdlh Hkh lkeku dks u Nq,aA  
6- vkil esa O;FkZ dh ckrsa u djsaA  
7- izk/;kid }kjk fn, x, ekSf[kd funsZ’kksa dks /;kuiwoZd lqusaA  

8- iz;ksx izkjEHk djus ls iwoZ Vscy] vko’;d Xykl os;j (Glass wares), lw{en’khZ 
vkfn dks vPNh rjg lkQ dj ysaA  

9- lw{en’khZ dk mi;ksx lko/kkuh iwoZd djsaA 
10- izk;ksfxd dk;Z dk voyksdu ,oa ifj.kke dh x.kuk lko/kkuhiwoZd djasA  

11- izk;ksfxd dk;Z ls lacaf/kr vko’;d fp= (Diagram) 'kh?kz cuk ysa rFkk izk;ksfxd 
iqLrd esa fn, x, fooj.k dk v/;;u iz;ksx’kkyk esa gh dj ysa A 

2-2- (Minor Materials to be given in 
Laboratory)  
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1- ok¡Wp Xykl  
2- LykbM~l  
3- ydMh vFkok /kkrq ds cus jsd ftlesa cus fNnz esa vfHkdkjd vFkok vfHkjatd ds NksVs 

cksry j[ks tkrs gSA  
4- chdj 
5- isfVªfM’k  
6- fXyljhu cksry  
7- lkQ ikuh vkfn  

1- NksVh daSph 
2- fpeVh 
3- fuMy 
4- CysM 
5- CykWfVax 'khV 
6- isafly 
7- vkyfiu 
8- :eky  
9- jcj 
10- Ikzk;ksfxd iqLrd vkfn  

2-2 (General 
Instruments used in Laboratory) 
 

1- ljy vFkok foPNsnu lwEen’khZ (Simple Or Dissecting Microscope) 
;g vR;Ur ljy izdkj dk lw{en’khZ gSA blesa ,d gh yasl dk mi;ksx gksrk gS ftldh 

vko/kZu {kerk X9, 15X vFkok 45X gksrh gSA ;gk¡ X ;g n’kkZrk gS fd yasUl }kjk oLrq dk 

fdruk xquk vkof/kZr fp= (image) curk gSA  
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(Structure) 

 bl lw{en’khZ eas ?kksMs ds uky ds vkdkj dk ,d vk/kkj (Base) gksrk gSA vk/kkj ls fudyh gqbZ 

,d m/oZ Hkqtk (Vertical arm) gksrh gSA ftls Ldzw }kjk Åij&uhps fd;k tk ldrk gSA bl Hkqtk ds 

lcls Åijh Hkkx ij ,d eqMus ;k ?kweus okyh {kSfrt Hkqtk (Horizontal arm) yxh gksrh gSA bl 
Hkqtk ds vkxs ,d xksykdkj NYyk gksrk gS ftlesa ysUl yxk gksrk gSA ysUl dks vklkuh ls yxk;k ;k 
fudkyk tk ldrk gSA ysUl ds }kjk oLrq dk mYVk ,oa vkof/kZr izfrfcEc curk gSAa m/oZ Hkqtk 

(Vertical arm) ij yxs Ldwz (Screw) dks Åij uhps djus ls ysUl Hkh Åij uhps gksrk gS ysUl ds 

uhps ,oa LVS.M ls Åij dkWp dk cuk ,d eap (Stage) gksrk gSA LykbM dks nckus ds fy, eap ij nks 

LVhy dk fDyi (Clip) yxk gksrk gSA eap ij izdk’k dks Qksdl (Focus) djus ds fy, eap ds uhps 

,d vory niZ.k yxk gksrk gS (fp= 1-2½ 

 

 

 
 
 
 
 
 
 
 
 

(Mathod of use) 

 (Method of use of Dissecting Microcope)& v/;;u 

fd;s tkus okys oLrq dks eap ds dk¡p (Glass) ij j[kdj uhps ds niZ.k dks bl izdkj Qksdl 

(Focus) fd;k tkrk gS fd oLrq ij mfpr izdk’k iMs+A oLrq dh Li"V izfrfcEc ns[kus ds fy, 

lek;kstu isap (Adjustement screw) dks Åij& uhps fd;k tkrk gS rkfd izfrfcEc lqLi"V fn[kkbZ 
nsA bl izdkj oLrq dk v/;;u fd;k tkrk gSA  
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 (Compound microscope)

ouLifr foKku iz;ksx’kkyk esa la;qDr lw{en’khZ dk mi;ksx ikS/kks a dh vkUrfjd lajpuk 
rFkk dksf’kdh; lajpuk ds v/;;u esa fd;k tkrk gSA  

(Structure) 

,d vkn’kZ la;qDr lw{en’khZ ds dbZ vax gksrs gS tks fuEufyf[kr gS&  

1-  (Foot) & ;g ?kksMs dh uky ds leku lajpuk gS tks Hkkjh gksrk gS rFkk lw{en’khZ 
dks vk/kkj iznku djrk gSA  

2-  (Inclimation Joint) & ;g vk/kkj ,oa lw{en’khZ ds mijh Hkkx dks tksMrk gSA 
bl tksM dh lgk;rk ls lw{en’khZ dks bPNkuqlkj uhps >qdk;k tk ldrk gSA  

3-  (Arm) & ;g c ds vkdkj dk gksrk gS] tks vk/kkj ,oa ysl uyh dks tksMrk gSA  
4- (Lens tube or body tube) & ;g Hkqtk ds mijh fgLls 

ls tqMk gksrk gSA bldk mijh Hkkx iqu ,d iryh uyh ls tqMk gksrk gS] ftles us=dA 

(Eye piece) yxk gksrk gSA  
5- (Nose piece) & ;g IysV ds leku jpuk gS tks ckWMh V~;wc ds fupys fdukjs 

ij yxh gksrh gSA blesa 3&4 xksykdkj  [kk¡p cus gksrs gSA ftlesa fofHkUu {kerk ds 
vfHkn`;d ysal yxk;s tk ldrs gSA  

6-  (Stage) & ;g Hkqtk ds fupys fljs ij yxk gS rFkk yksgs dk cuk gksrk gSA blds e/; 

,d xksykdkj fNnz gksrk gSA eap ds nksuks fdukjs ij LVhy dh cuh nks fDyi (Clips) yxh 
gksrh gS] ftlls LykbM dks nck;k tkrk gSA  

7-  (Condenser) & ;g eap ds e/; fLFkr fNnz ds uhps fLFkr gksrk gS] ftlls 
oLrq ij izdk’k Qksdl fd;k tkrk gSA  

8-  (Iris Diphragm) & ;g dUMsUlj ds uhps yxk gksrk gS] ftlls oLrq 
ij izdk’k dh fn’kk dks lek;ksftr fd;k tkrk gSA  

9-  (Mirror or Reflector) & Hkqtk ds lcls fupys fljs ij ,d 

vory niZ.k yxk gksrk gS] ftls ijkorZd (Reflector) dgrs gSA ;g izdk’k dks LVst ij 
j[ks oLrq dh vksj ijkofrZr djrk gSA  

10- (Eye piece) & ;g ckWMh V~;wc ds mijh Hkkx esa fLFkr iryh uyh esa yxk gksrk gSA 
bldh lgk;rk ls oLrq dk izfrfcEc ns[kk tkrk gS bls vklkuh ls cnyk tk ldrk gS 

us=d dh vko/kZu {kerk 10x ,oa 15x gksrk gSaA  
11- (Objectives) & ;g ckWMh V~;wc ds fupys Hkkx esa fLFkr ukst ihl esa yxk 

gksrk gSA la;qDr lw{en’khZ esa ,d lkFk rhu vfHkn`’;d yxs gksrs gS ftudh vko/kZu {kerk 

10x,40x,45x,rFkk 100x dh gksrh gSA budk mi;ksx vko’;drkuqlkj fd;k tkrk gSA  
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12- (Coarse Adjustment) & ;g iasp ds leku ,d py ljapuk gS tksa 
ckaMh V~;wc ,oa Hkqtk ds tksM+ ij yxk gksrk gSA bldh lgk;rk ls ckWMh V~;wc dks mij uhps 
pyk;k tk ldrk gSA  

13- (Fine Adjustment) ;g dkslZ ,MtLVesV isap ds uhps yxk gksrk gS 
bldh lgk;rk ls oLrq dk lqLi"V izfrfcEc izkIr djus ds fy, ckWMh V~;wc dks FkksM+k mij 
uhps fd;k tk ldrk gSA 

 

 

 

 

 

 

 

 

 

 

 

 

 

bl lw{en’khZ esa nks ysal dk iz;ksx oLrq ds vkof/kZr fp= izkIr djus ds fy, gksrk gSA 

vkW[k ds ikl okys yasl dks us=d (Eye piece) rFkk oLrq ds lehi okys ysal dks vfHkn`’;d 
(Objective) dgk tkrk gSA nksuksa ysal dh {kerk vyx - vyx gksrh gSA lw{en’khZ dh vko/kZu 

{kerk (Magnification power) nksuksa ysal dh vko/kZu {kerk ij fuHkZj djrh gSA bls 
fuEukuqlkj le>kk tk ldrk gSA   
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dz Uks=d dh vko/kZu {kerk vfHkn`’;d dh vko/kZu 
{kerk 

izfrfcEc dk vko/kZu 
{kerk 

1 
2 
3 
4 
5 
6 

10 X 
10 X 
10 X 
15 X 
15 X 
15 X 

10X 
40X 

100X 
10X 
40X 

100X 

100 xq.kk 
400 

1000 
150 
600 

1500 

 

(Method Of Use)

 loZizFke lw{en’khZ dks Vscy ij bl izdkj j[kk tkrk gS fd bldh Hkqtk viuh vksj ,oa 

LVst ,oa niZ.k (Stage And Mirror) izdk’k dh fn’kk dh vksj gksA mi;ksx djus ds igys 
ysl ,oa ckWMh dks :eky ls HkyhW&HkkWfr lkQ dj fy;k tkrk gSSA dkslZ ,MtLVesV dks FkksMk 
mij mBk dj ukst ihl dks ?kqek;k tkrk gS rkfd ckWMh V~;wc ,oa vfHkn`’;d ysUl ,d lh/k esa 
vk tk;sA us=d ds mij vk¡[k yxkdj niZ.k ,oa Mk;Qzke dks bl izdkj lek;ksftr fd;k tkrk 
gS fd mfpr ek=k esa izdk’k LVst ds fNnz ls vk ldsA  

 LykbM ij j[ks oLrq dks eap ds e/; esa j[kdj fDyi (Clip) ls nck fn;k tkrk gSA 
;fn oLrq dks fuEu ikoj esa ns[kuk gksrk gS rks dkslZ ,MtLVesaV dks mij&uhps djds izfrfcEc 
izkIr fd;k tkrk gSA ;fn vkSj Li"V izfrfcEc ns[kuk gksrk gS rks Qkbu ,MtLVesV dk mi;ksx 
fd;k tkrk gSA ijUrq ;fn oLrq dk mPp ikoj esa v/;;u djuk gksrk gS rks igys ,d ckj fuEu 
ikoj esa j[kdj dkslZ ,MtLVesV dks lek;ksftr fd;k tkrk gSaA rRi’pkr~ ukst ihl dks 

?kqekdj ckWMh V~;wc ds lkeus mPp ikoj (45X=;k 100X) ds vfHkn`’;d ysUl dks yk;k tkrk 
gS vkSj vf/kd LiLV izfrfcEc izkIr djus ds fy, Qkbu ,MtLVesV dks lek;ksftr fd;k tkrk 
gSA 

(Precautions) la;qDr lw{en’khZ dks mi;ksx esa ykrs le; dqN lko/kkfu;kW 
dks /;ku esa j[kuk gksrk gSA  

 ,d ckjs lsV djus ds ckn lw{en’khZ dks Vscy ij b/kj&m/kj u f[kldk,¡ 
 iz;ksx ds iwoZ lw{en’khZ dks lQ :eky ls vPNh rjg iksN ysuk pkfg,A ysal rFkk niZ.k dks 
lkQ djus ds fy, lwrh dh txg ij VsjhdkWV vFkok js’ke ds :eky dk iz;ksx djuk 
pkfg,A  

 Lkw{en’khZ dh Hkqtk dks vuko’;d :i ls ugh eksMuk pkfg,A 
 yasl dks ikuh rFkk vU; gkfudkjd jlk;uksa ls cpkuk pkfg,A  
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 Lke;&le; ij ysal dks dkcZfud ?kksyd (Organic Solvent) tSls dkcZu VsVªkDyksjkbM 

(CCl4) dh lgk;rk ls lkQ djuk pkfg,A ,slk ugha djus ij ysal  ij dod òf) djus 
yxrs gSaA  

 Uks=d ls oLrq ds izfrfcEc dks ns[krs le; nksuks vk¡[k [kqys j[kus pkfg,A  

 

3-  (Analytical Balance) 

iz;ksx esa fofHkUu izdkj ds xq.kkRed ,oa ek=kRed fo’ys"k.k dh vko’;drk gksrh gSA bl 
gsrq jklk;fud inkFksa dks rkSyus ds fy, rqyk dk mi;ksx fd;k tkrk gSaA {kerk ds vuqlkj rqyk 
dh vyx&vyx Js.kh gksrh gS tSls&  

 'kq)rk rqyk (Precision Balance) (0.001 xzke rkSy lhek) 
 fo’ys"k.k rqyk (Analytical Balance) (0.0001 xzke rkSy lhek)  
 v/kZ lw{e rqyk (Semi Micro Balance) (0.00001 xzke rkSy lhek) 
 lw{e rqyk (Micro Balance) (0.000001 xzke rkSy lhek) 
 vfr lw{e rqyk (Ultra Micro Balance) (0.0000001 xzke rkSy lhek) 

 

(Preeautions) 

 iz;ksx’kkyk esa rqyk dks lery ry ij j[kuk pkfg,A
 j[ks x;s ry ij daiu fcYdqy gh ugh gksuk pkfg,A 
 oLrq dks rkSyus ds iwoZ rqyk ds lHkh dk¡p@foaMks dks cUn dj nsuh pkfg,
 rqyk dks ,d gh LFkku ij j[kk gksuk pkfg,A
 f[kM+dh vFkok njokts ds ikl rqyk dks ugha j[kk tkuk pkfg,A 
 oLrq dks rkSyus ds fy, lkQ LiSpqyk dk mi;ksx djuk pkfg,A 
 mi;ksx ds Ik’pkr~ rqyk dks fV’kqisij ls lkQ djuk pkfg,A 



 

 

 (Autoclave)
 vkVksDyso dk mi;ksx iz;ksx’kkyk esa dYpj ek/;e vFkok vU; lkexzh dks vtehZdr̀ djus 
ds fy, fd;k tkrk gSA 

 ;g izs’kj dwdj dh HkkWfr dk;Z djrk gSA vtfeZd̀r fd;s tkus okys oLrq dks vUnj j[kdj 
<Ddu dks vPNh rjg cUn  djus ds Ik’pkr~ fctyh vkWu fd;k tkrk gS

 15 ikSM izs’kj ij 15&20 feuV rd vkWVksDyso dks vkWu j[kk tkrk gSA bl fLFkfr esa vUnj 

dk rkieku 1210 c jgrk gS brus le; vkSj rkieku oLrq vtehZdr̀ gks tkrk gSA 

9 

vkVksDyso dk mi;ksx iz;ksx’kkyk esa dYpj ek/;e vFkok vU; lkexzh dks vtehZdr̀ djus 
ds fy, fd;k tkrk gSA 

dj dh HkkWfr dk;Z djrk gSA vtfeZd̀r fd;s tkus okys oLrq dks vUnj j[kdj 
<Ddu dks vPNh rjg cUn  djus ds Ik’pkr~ fctyh vkWu fd;k tkrk gSA 

kSM izs’kj ij 15&20 feuV rd vkWVksDyso dks vkWu j[kk tkrk gSA bl fLFkfr esa vUnj 

jgrk gS brus le; vkSj rkieku oLrq vtehZdr̀ gks tkrk gSA 

vkVksDyso dk mi;ksx iz;ksx’kkyk esa dYpj ek/;e vFkok vU; lkexzh dks vtehZdr̀ djus 

dj dh HkkWfr dk;Z djrk gSA vtfeZd̀r fd;s tkus okys oLrq dks vUnj j[kdj 
 

kSM izs’kj ij 15&20 feuV rd vkWVksDyso dks vkWu j[kk tkrk gSA bl fLFkfr esa vUnj 

jgrk gS brus le; vkSj rkieku oLrq vtehZdr̀ gks tkrk gSA 
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(precautions) 
1- mi;ksx ds iwoZ vkWVksDyso esa ikuh gksuk pkfg,A ikuh dk yscy bruk gks fd blds 

vUnj dk ghVj Dokby ikuh es Mwck gksuk pkfg,A  
2- vk¡VksDyso ds vUnj rki laosnu’khy oLrq dk ugh j[kk tkuk pkfg,  
3- mi;ksx ds le; <Ddu dks VkbV djds cUn djuk pkfg, vU;Fkk LVhe ckgj fudyus 

yxrk gSA  
4- vk¡WWQ djus ds ckn <Ddu rc rd ugha [kksyuk pkfg, tc rd bafMdsVj dk izs’kj 

thjks u vk tk;saaA  

5. (Glass Distilation Apparatus) 

iz;ksx’kkyk esa fMLVhYM okVj vFkok vklwr ty dk iz;ksx cgqrk;r ls fd;k tkrk gSA 
vklqr ty dk mi;ksx fofHkUu izdkj ds jklk;fud foy;u rFkk vfHkdkjd cukus esa fd;k 
tkrk gSA  

bl midj.k eas mcyrs ikuh ls fudyus okys tyok"i dks BaMs ikuh ds cgko okyh pkSM+h 
uyh ds chp ls xqtkjk tkrk gSA ftlls ok"i ds la/kuu ls vklqr ty izkIr gksrk gSA bls 
i`Fkd ik= esa ,df=r fd;k tkrk gSA  
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(Precautions) 

 midj.k dk mi;ksx rHkh djuk pkfg, tc uyh esa BaMs ty dk cgko gksrk jgsA  
 midj.k ds ik= esa ikuh dk yscy cuk jguk pkfg,s vU;Fkk Dokby tyus dk Mj jgrk 
gSA  

 dbZ ckj mi;ksx ds Ik’pkr~ mcyrs ikuh ds ik= esa yo.kksa dk teko gks tkrk gS 
rduhf’k;u ,oa ifjpkyd dh lgk;rk ls ruq vEy }kjk bldh lQkbZ dh tkuh 
pkfg,A 

6. pH (pH Meter)  

1- iz;ksx’kkyk esa mi;ksx vkus okys fofHkUu izdkj ds foy;u]cQj rFkk vfHkdkjd ,d 

fuf’pr pH eku ij dk;Z djrs gSA vr% blds fuekZ.k ds le; pH Kkr djuk vko’;d 

gksrk gSA bl gsrq pH ehVj dk mi;ksx fd;k tkrk gSA 

2 pH ehVj esa ,d bysDVªksM ,oa ,d jhMj@ baMhdsVj gksrk gSA ftl foy;u ;k vU; 

rjy inkFkZ dk pH Kkr djuk gksrk gS mls ,d chdj es ysdj blesa bysDVªksM dks Mqck;k 

tkrk gSA 1&2 feuV Ik’pkr~ jhMj esa pH eku dks ns[kdj uksV fd;k tkrk gSA  

(Precautions) 

1- pH ehVj dk bysDVªksM dkQh rquqd (Fragile) gksrk gS vr% bldk mi;ksx vR;Ur 
lko/kkuh iwoZd djuh pkfg,A  

2- mi;ksx ds iwoZ 'kq) vklqr ty ,oa LVSUMMZ cQj ls PH ehVj dk dSyhcjs’ku djuk 
pkfg,A  

3- bysDVªksaM dks ges’kk vklqr ty ls Hkjs chdj esa Mqck dj j[kuk pkfg,A  
4- midj.k dks ges’kk etcwr ,oa lery ij j[kuk pkfg,A  
5- jlk;u vFkok foy;u dk pH Kkr djus ds i'pkr~ bysDVªksM dks vklqr ty ls vPNh 

rjg /kksuk pkfg,A 
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4. (Important Fixative, Preservatives, 
And Stains) 

lHkh ikS/kkssa dk v/;;u muds uSalfxZd okrkoj.k esa laHko ugha gksrkA vr% ,sls ikS/kkas ds 
uewus dks laxzfgr dj mls iz;ksx’kkyk esa ykdj ifjjf{kr djuk vko’;d gksrk gSA bl dk;Z ds 
fy, fo’ks"k izdkj ds jlk;uksa dk mi;ksx fd;k tkrk gSA oSls jlk;u tks ikni] muds vaxks 
vFkok Ård dks eR̀;q Ik’pkr~ Hkh mlh yk{kf.kd fo’ks"krk ds lkFk mlh voLFkk esa cuk;s j[krs 

gSA tSlk fd og laxzfgr djus ds le; Fkk] LFkk;hdkjd (Fixative) dgykrs gSaA LFkk;hdkjd 
ds :i eas dqN ,sls jlk;u dh Hkh vko’;drk gksrh gS tks lajf{kr ikni uewus dks tSfod 

ladze.k (Microbial infection) rFkk vU; dkjdkas ds dkj.k lM+us ls cpkrs gksA ,sls jlk;u 

ifjj{kd (Preservatives)  dgykrs gSA LFkk;h dkjd ,oa ifjj{kd foy;u esa j[ks tkuss ij 
ikni uewuks ij lw{e thoksa dk fodkl ugha gksrkA vr% mudk tSfod fo?kVu vFkok tSo 
fuEuhdj.k ugha gksrkA bl izdkj] bl jlk;uksa esa ifjjf{kr uewuksa dh dksf’kdkvksa ds vUnj fcuk 
fdlh fod`fr ds mrdksa esa dksf’kdh; laxBu dk v/;;u laHko gks ikrk gSA  

 iz;ksx’kkyk esa vko’;drkuqlkj dbZ izdkj ds LFkk;hdkjdksa ,oa ifjj{kdkas dk mi;ksx fd;k tkrk 
gSA buesa ls dqN izeq[k LFkk;hdkjd ,oa ifj{kd fuEukuqlkj gSaA  

1- (Formaline)  ;g lcls vf/kd izpfyr jlk;u gS] ftldk mi;ksx iz;ksx’kkyk esa 

LFkk;hdkjd ,o ifjj{kd ds :i esa fd;k tkrk gSA bls cktkj esa miyC/k 40% QkWesfYMgkbM 

(Formaldehyde) ls fuEukuqlkj cuk;k tkrk gSA 

40% QkWesfYMgkbM   & 5 fe-yh- 
ty    
 & 20 fe-yh- 

 (Formaline Aceto- Alcohol)
50% ,fFky ,YdksgkWy                          & 190 fe-yh- 
Xysf’k;y ,flfVfd vEy                           & 5 fe-yh-  
QkWesyhu                                        & 5 fe-yh- 

bls ekud ifjj{kd (Standard Preservative) dgk tkrk gSA bldk izpfyr uke Qk 

(F.A.A) gSA  
3- (Formaline-Propiono-Alcohol) &bl ifjj{kd esa 

Xysf’k;y ,flfVd vEy dh txg ij izksfivkSfud vEy dk mi;ksx fd;k tkrk gSA 'ks"k laxBu 

FAA ds vuqlkj gh gksrk gSA  

 (Cornoy’s Fluid) 
(First Type)  

100% ,fFky ,YdksgkWy                             & 60 fe-yh- 
Xysf’k;y ,flfVd vEy                               &10 fe-yh-  
DyksjksQkeZ  &30 fe-yh- 
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(Second Type)  
100% ,fFky ,YdksgkWy                             & 75 fe-yh- 
Xysf’k;y ,lhfVd vEy                                   & 25 xzke 

5-  (Radolphs Modified Navashin Fluid) & bl 
ifjj{kd esa nks foy;uksa dk mi;ksx leku ek=k esa ,d lkFk fd;k tkrk gSA bl rjy esa 

dksf’kdk foHkktu ds v/;;u ds fy, ewykxzksa (Root Tips) rFkk iq"ih; dfydkvksa (Floral 
Buds) dks LFkk;h (Fix) cuk;k tkrk gSA  

A (solution A) 
Xysf’k;y ,lhfVd ,Ey                            & 50 fe-yh- 
vklqr ty  & 320 fe-yh-  
dzkssfed vEy  & 5 xzke  

7  (Bouin’s Alcoholoc Fluid) 
70% ,YdksgkWy esa fifdzd vEy dk larÌr foy;u            & 70 fe-yh 
XysfLk;y ,lhfVd vEy                                  & 5 fe-yh 
QkWesZyhu                                                 & 25xzke  

8  (Janker’s Fluid)  
XysfLk;y ,lhfVd vEy                                   &5 fe-yh  
lksfM;e lYQsV                                            &1 xzke 
iksVsf’k;e MkbdzksesV                                       & 25 xzke  
ejD;wfjd DyksjkbM                                           &15 xzke  
ty                                                    & 100 fe-yh-  

9  (Formaline Picric Trichloro Acetic 
Fluid) 
QkWesZyhu                                                  & 15 fe-yh  
VªkbDyksjks ,flfVd vEy                                     & 50 fe-yh 

50% ,YdksgkWy esa fifdzd                                    & 85 fe-yh 

vEy dk 2 % foy;u  

 (Sublimate Acetic Solution) 
Xysf'k;y ,lhfVd vEy                                      &  5 fe-yh- 

ejD;wfjd Dyksjkbm dk 50 % vFkok lar`Ir foy;u              & 100 fe-yh- 

 (Mayour’s Albumin) 
fXyljhu                                                  & 50 fe-yh 
,YC;wfey ¼v.Ms dh lQsnh½                                  & 50 fe-yh- 
LkksfM;e flfydsV                                             & 1 xzke  
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mijksDr LFkk;hdkjd ,oa ifjj{kdks dk mi;ksx iz;ksx’kkyk esa laxzfgr ikS/kksa vFkok mlds vaxks ds laj{k.k 
esa fd;k tkrk gSa vfuf’pr dky rd os ,sls foy;u esa [kjkc ugha gksrs gSaA  

 ( Preparation Of Grades Of Alcohol) 
Ikkni dksf’kdkvksa vFkok mrdks dk v/;;u LykbM (Slide) cukdj fd;k tkrk gSA LykbM nks izdkj ds 

gksrs gSA 1- vLFkk;h ,oa 2- LFkk;hA LFkk;h LykbMl (Permanent Slides) ds fuekZ.k ds fy, ikni 

inkFkZ ds lsD’ku (Section) dk futZyhdj.k (Dehydration) vko’;d gksrk gSA ;g fdz;k ,fFky 

,YdksgkWy ds fofHkUu lkUnzrk okys va’kd esa dh tkrh gSA blds fy, lkekU;r;k 30 %,  50%, 70 %, 
90 % rFkk 100 % ,YdksgkWy dk mi;ksx fd;k tkrk gSA  

 ;fn vkidks 30 % ,YdksgkWy cukuk gS rks ekiu tkj (Measuring Cylinder) 
esa 30 fe-yh ,ClksY;wV ,Ydksgky Hkj yhft, rFkk mlesa 70 fe-yh- vklqr ty feykdj dqy vk;ru 
100 fe-yh dj fyft;sA bl izdkj ls 100 fe-yh- 30 % ,YdksgkWy izkIr gksrk gSA  
 
 

 (Section Cutting) 
 ikni inkFkksa ds vkUrfjd lajpuk ds v/;;u ds fy, mudk lsD’ku  dkVuk vko';d gksrk gSA 
lsD'ku dkVus ds fy, ifjjf{kr lkexzh dk mi;ksx fd;k tkrk gSA lsD'ku dkVus ds iwoZ ftu oLrqvksa 
dh vko’;drk gksrh gS] mudh rS;kjh dj ysuh pkfg,A  

 lkekU;r% lsD'ku mRre DokfyVh ds jstj (Razor) dh lgk;rk ls dkVs tkrs gSa] ijUrq ubZ 
CysM dk mi;ksx Hkh bl dk;Z ds fy, fd;k tk ldrk gSA  

 dBksj ikni inkFkZ dks gkFk esa fp=kuqlkj idMdj vklkuh ls dkVk tk ldrk gS ijUrq dbZ 
ikni inkFkZ tSls czk;ksQkbV~l ds lqdk;] ifRr;k¡ dksey rus vkfn dks bl izdkj ls ugh dkVk 

tk ldrkA bUgas fiFk (Pith) esa j[kdj dkVk tkrk gSA vkyw] xktj] xksHkh ds ifRr;ksa ds e/; 

f'kjk (Midrib) vkfn dk mi;ksx fiFk ds :i esa fd;k tkrk gSA  

 fiFk ds mi;ksx ds igys mlesa CysM] pkdw ;k Ldkyisy dh lgk;rk ls ,d fpjk ykx fn;k 
tkrk gS blh esa ikni inkFkZ dks j[kk tkrk gSa  

 vc fiFk dks ck¡W;s gkFk ds vWxwBs (Thumb) rFkk izFke maxyh (First Finger) ds chp 
fp=kuqlkj idM+k tkrk gSA  

 nk¡W;s gkFk ls mLrjk (Razor) vFkok CysM idM+dj bl izdkj pykrs gS fd mldh fn’kk viuh 

vksj gks rFkk ikni inkFkzZ dk vR;Ur iryk lsD'ku izkIr gksA ek= ,d dksf'kdk eksVk (one 
celled thick) lsD'ku dks vkn'kZ ekuk tkrk gSA  

(Precautions) 
1- mLrjk ;k CysM dk mi;ksx djrs le; vR;Ur gh lko/kku jguk pkfg,A 
2- lsD'ku lnSo irys ,oa pkjksa vksj leku eksVkbZ okys gksus pkfg,A  

3- lsD'ku frjNk dVk gqvk (Oblique) ugha gksus pkfg, 
4- vPNs lsD’ku dk p;u Hkyh&HkkWfr djuk pkfg,A  
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5- lsD'ku v/kwjk u gksdj iw.kZ gksuk pkfg,A 
6- lsD'ku dkVrs le; jstj ,o ikni inkFkZ nksuksa dks ikuh ls Hkhaxk gksuk pkfg,A 

 
 
 
 
 
 
 
 
 
 
 

    (TYPES OF SECTION) 
ikS/kksa dh vkUrfjd ljapuk ds v/;;u ds fy, mudk dkV fofHkUu ryksa esa dkVk tkrk gSA dqN 
izeq[k dkV vFkok lsD'ku fuEufyf[kr gaSA& 

1-  (Transverse Section) & tc ikni lkexzh ds vuqizLFk v{k 

(Longitudinalaxis) ds lkFk ledks.k cukrh gqbZ lsD'ku dkVh tkrh gS rks dkV dks 

vuqizLFk dkV (T.S.) dgrs gSA  

2- (Longitudinal Section) & tc jstj vFkok CysM dks lkexzh ds vuqizLFk 

v{k (Tranverse Axis ) ds lkFk ledks.k ij j[kdj lsD'ky vFkok dkV dkVh tkrh gS] 

rks bls vuqnS/;Z dkV (Longitudinal Section) dgrs gSA  

3-  (Radial Longitudinal Section) & tc ikni lkexzh dk dkV 
yEc v{k lekukUrj j[kdj bl izdkj dkVk tkrk gS fd dkV lkexzh ds f=T;k ls gksrk 

gqvk tk; rks dkV dks vjh; vuqnS/;Z dkV (Radial Longitudinal Section) dgrs gSA  

4-  (Tangential Longitudianal Section) & tc lkexzh dh dkV 
Li'kZ js[kk ds vuqlkj f=T;k ls ckgj gksrk gqvk dkVrs gS rks ,sls dkV dks Li'khZ vuqnS/;Z 

dkV (Tangential Longitudinal Section) dgrs gSA  
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5- (Vertical Section) & bl izdkj ds dkV ì"Vk/kj (Dorsiventral) 
izd`fr okys ikni lkezxh tSls iRrh] fycjoVZ ds FkSyl vkfn ds dkVs tkrs gSA bls i"̀Vk/kj 

ry ds vuqizLFk v{k (Transeverse plane) ij dkVk tkrk gSA  
 

 

(Stains and staining) 

 ikni uewukas (Specimens) esa yxHkx lHkh vkUrfjd mrdh; laxBu ,o mlls tqM+h ljapuk,¡ 
lw{en'khZ ls voyksdu ds le; izk;% ikjn'khZ vFkok jaxghu lhek js[kk ;qDr fn[kkbZ nsrs gSaA dksf'kdk ds 
fofHkUu vo;o fofHkUu izdkj ds jlk;uksa ls yxko iznf'kZr djrs gSA rFkk bu jlk;uksa ls jaxs tkus ij 

;s fofHkUu jax esa jaxs fn[kkbZ nsrs gSaA vr% os (Cell
Organelles) (Stain)

(Staining) 

 

(Importont stains)

fofHkUu izdkj ds ikni mrdksa ds vfHkjatu ds fy, fofHkUu izdkj ds vfHkjatdkas dk mi;ksx fd;k tkrk 

gSA dqN izeq[k vfHkjatd (Stains) fuEufyf[kr gSaA&  

1-  (Anyline Blue) & bls dkWVu Cyw vFkok pkbuk Cyw Hkh dgk tkrk gSA ;g nks 
izdkj dk gksrk gS] tyh; ,fuyhu Cyw rFkk ,Ydksgkfyd ,fuyhu CywA 
,fuyhu Cyw                                             & 1 xzke  
vklqr ty                                             & 100 fe-yh- 
vFkok  

90% ,fFky ,Ydksgky  

      vPNs ifj.kke ds fy, mDr foy;u esa HCI dh 2&3 cwnsa Mkyh tkrh gaSA  

2-  (Light Green) 
ykbV xzhu  & 0-5 xzke vFkok 1-0 
 

vklqr ty ;k 90% ,fFky ,YdksgkWy  & 100 fe-yh- 

3-  (Fast Green) &    
QkLV xzhu  & 0-5 xzke  
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vklqr ty ;k 90% ,fFky ,YdksgkWy  & 100 fe-yh- 
 

4-  (Safranine) &  
lSQzsuhu   &1 vFkok 2 xzke 
¼vko';drkuqlkj½ 

 vklqr ty ;k 90% ,fFky ,YdksgkWy  & 100 fe-yh- 

5-  (Leisman Stain) 
yh'kesu LVsu  & 0-15 xzke  

vklqr ty ;k 90% ,fFky ,YdksgkWy  & 100 fe-yh- 

bl vfHkjatd dk mi;ksx eq[;r% izksVkstksvk lewg ds lw{e thoksa ds vfHkjatu es fd;k tkrk gS 

6- (Haematoxylin) & ;g vfHkjatd ysX;wfeuslh dqy ds ikS/ks ghesVkfDlyksu 

dEisfp,ue (Haematoxilon Compechianum) ls izkIr fd;k tkrk gS blls rhu izdkj 
ds vfHkjatd dk fuekZ.k fd;k tkrk gSA  

(A)  (Heidenhain’s Haematoxylin) 
ghesVkfDlfyu  & 0-5 xzke  
xeZ vklqr ty  & 100 fe-yh- 

vfHkjatd cukus ds ckn de ls de 4 fnuksa rd can dejs esa j[kk tkrk gS] rc iz;ksx esa yk;k tkrk 
gSA 

(B)  (Delafield’s Haematyoxylin) & bl vfHkjatd 

dks izkIr djus ds fy, loZizFke Qsfjd veksfu;e lYQsV (Feric Ammonium 

Sulphate) dks 100 fe-yh- ikuh esa esa ?kksydj larÌr foy;u rS;kj djrs gSA nwljh 
vksj 1 xzke ghesVkfDlfyu dks 6-00 fe-yh- ,ClksY;wV ,YdksgkWy esa ?kksydj nksuks a 
foy;u dks feyk nsrs gSA iqu% fefJr foy;u esa 25 fe-yh fXyljhu rFkk 25 fe-yh 
,ClksY;wV ,YdksgkWy feykrs gSaA dqN le; rd bl foy;u dks NksM+ fn;k tkrk gS 
ftlls bldk jax yky gks tkrk gSA  

(C)  (Elhrich’s Haematoxylin) & 
ghesVkfDlfyu  & 2 xzke  
,ClksY;wV ,YdksgkWy & 100 fe-yh- 
fXyljhu  & 100 fe-yh- 
vklqr ty  & 100 fe-yh- 

7-  (Cango red Vital Stain) &  
dkaxks jsM  & 100 xzke  
vklqr ty  & 100 fe-yh- 
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8-  (Methylene Blue) 
esfFkyhu Cyw  & 148 xzke 
,fFky ,YdksgkWy  & 100 fe-yh- 

9-  (Crystal Violet ) & 
fdzLVy okW;ysV  & 1 xzke 
vklqr ty  & 100 fe-yh- 
,fFky ,YdksgkWy  & 10 fe-yh-  

10-  (Erythrosine) & 
,fjFkzkslhu  & 1 xzke  
,fFky ,YdksgkWy  & 100 fe-yh- 

11-  (Borax Carmine) & 
cksjsDl  & 1 xzke 
dkjehu  & 2 xzke 
vklqr ty  & 100 fe-yh- 

12-  (Aceto Carmine) & 
dkjehu   &  1 xzke  

xeZ 45 % ,lhfVd vEy  & 100 fe-yh-  
Qsfjd ,lhVsV dk lar`Ir foy;u  & 3& 4 cwWnsA 
 

fofHkUu dksf'kdh; vo;o ,oa dksf'kdkaxksa ds vfHkjatu es iz;qDr vfHkjatu (stains for 
taining different cell components and orqanelles) ouLifr foKku esa fofHkUu 
izdkj dh dksf'kdksvksa ,oa dksf'kdk vo;vksa tSls dksf'kdkax ,oa dksf'kdk jlk;u ds vfHkjatu ds 
fy, fofHkUu izdkj ds vfHkjatdksa dk mi;ksx fd;k tkrk gSA bUgas vxz lkfj.kh es fn[kk;k x;k 
gS&   
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Dz ikni Ård iz;qDr fd;k tkus okyk vfHkjatd  
1. 
 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9 
10. 
11. 

Cellulose Cell Walls 
 

Cutinised Cell Walls 
Lignifield Cell Walls 
Callose 
Chitin 
Protein 
Mitochondria 
Plastids 
Nucleus 
Cytoplasm 
Chromosomes 

Anyline Blue. Fast Green, Light, Green 
Delafield S Haematoxylin 
Safranire, Erythrosine, Crystal Violet 
Safranice, Crystal Violet  
Anyline 
Safranire 
Safranire 
Crystal Violet 
Iron Haematoxylin, Crystal Violet, 
Haematoxylin 
Crystal Violet, Haematoxylin 
Haematoxylin 

 

vfHkjatu fof/k (Staining Technique) 
 vfHkjatu ds iwoZ loZizFke ikni lkezxh dh iryh dkVksa dks p;fur dj okp Xykl esa 
j[kdj lkQ ikuh ls dbZ ckj /kksrs gaSA cz’k dh lgk;rk ls dkV dks ,d fdukjs yxkdj ikuh 
Qasd nsrs gaSA  

 vko’;d vfHkjatd dh 5&6 cWwnksa dk okp Xykl esa Mkydj mlesa cz’k dh lgk;rk ls 

dkV (Section) dks Mqcksa nsrs gSA  

 4&5 feuV rd vfHkjatu esa j[kus ds ckn iqu% dkV dks okp Xykl ds fdukjsa yxkdj 
vfHkjatu dks Qsd nsrs gSA rRi’pkr~ dkV dks okp Xykl vFkok isVªh fM’k esa j[ks ikuh 
esa dbZ ckj Mkydj fgyk&fgykdj /kksrs gSA] ftlls ml ij yxk gqvk vfrfjDr 

vfHkjatd (Stain) ?kqydj fudy tk;saA 

 /kks;s gq, vfHkjaftr dkV dks LykbM ij ,d cw¡n ikuh es ysdj lw{en’khZ esa ns[krs gS fd 
vfHkjatu Bhd ls gqvk gS ;k ughaA ;fn mrd de vfHkjaftr gqvk gS rks nqckjk 
vfHkjatu fd;k tkrk gSA  

;fn vko’;drk ls vf/kd vfHkajtu gks x;k rks dkV dks 1% HCl dh 15&20 cw¡nks esa 
Mkydj jax ds xk<+kiu dks de fd;k tkrk gS ¼fp= 1-8½A 

vfHkjatu lkekU;r;k nks izdkj ds gksrs gS& 

(1)  (Single Staining) & ikni inkFkZ ds iw.kZ ekm.V (Whole 
Mount) cukus esa ,dy vfHkjatu dk mi;ksx fd;k tkrk gSaA blds vykok mu 
inkFkksZa ds dkV dks vfHkajaftr djus ds fy, Hkh ,dy vfHkjatu dks mi;ksx esa yk;k 
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tkrk gS] ftlesa dsoy eǹqrd dksf’kdk,¡ (Parenchymatouscells) ik;h tkrh 
gaSA tSls& czk;ksQkbV~l ds FkSyl] ftEuksLieZ ds chtk.M vkfn ds dkVA  

(2)  (Combination Staining) & ikni dkV ds ,dy 
vfHkjatd dk mi;ksx rHkh fd;k tkrk gS tc mlds mrdks esa foHksn ugh ik;k 
tkrk gSA ;fn dkV ds mrdks esa foPNsn ik;k tkrk gS rks la;kstd vfHkjatu fd;k 
tkrk gSA bles ,d ls vf/kd vfHkjatdks dk mi;ksx fd;k tkrk gSA dqN izeq[k 
la;kstd vfHkjatd fuEukuqlkj gSA&  

(i) lSQszuhu ,o QkLVxzhu 

(ii) lSQszuhu ,oa ykbV xzhu 

(iii) lSQszuhu ,oa ,fuyhu Cyw 

(iv) lSQzsuhu ,o fdzLVy ok;ysV 

(v) lSQzsuhu ,oa ghesVkWfDlyhu 

(vi) fdzLVy ok;ysV ,oa ,fjFkzksflu 

vfHkjatu iqu% nks izdkj ds gksrs gS^& 

(a)  (Staining On Slides) & bl izdkj ds vfHkjatu 
ds fy, izf’kf{kr gkFk dh vko’;drk gksrh gSA blesa  dkV dks LykbM ij 
j[kdj MªkWij dh lgk;drk ls mlds mij 1&2 cw¡n vfHkjatd Mkyrs gSaA 
FkksM+h nsj ckn dkV dks cz’k dh lgk;rk ls LykbM ij fdukjs yxkdj 
vfHkajtu dks cgk nsrs gaSA iqu% inkFkZ dks 3&4 ckj ikuh ls /kks;k tkrk gSA 

rRi’pkr~ mldh ekmf.Vax (Mounting) dh tkrh gSA 

(b)  (Staining In Watch Glass) & bl fof/k esa 
ikni inkFkZ vFkok mlds dkV dks igys lkQ ikuh esa okp Xykl esa /kksrs 
gSA cz’k dh lgk;rk ls inkFkZ dks fdukjs yxkdj ikuh fxjk nsrs gSA 6&8 
cwwn jax okp Xykl esa Mkydj inkFkZ dks mlesa cz’k dh lgk;rk ls Mqckrs 
gSA 2&3 feuV ckn iqu% jax dks Qsad nsrs gSaA vfHkjatu ds ckn blh izdkj 

lkQ ikuh ls inkFkZ dks /kksus ds ckn mldk ekm.M (Mount) rS;kj djrs 
gSA fofHkUu ikni lewg ds LykbM fuekZ.k esa vyx&vyx izdkj ds 
vfHkjatu ,oa ekmf.Vax inkFkZ dk mi;ksx fd;k tkrk gSaA  
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 (Mounting) & vfHkjaftr ikni inkFkZ dks LykbM ij j[kdj doj fLyi ls Hkyh&Hkk¡fr 

<¡adus dh fdz;k dks vkjksi.k (Mounting) dgrs gaSA bl fof/k esa dk¡p dh lw[kh LykbM dks ck¡;s gkFk 
ls idMrs gSaA LykbM ds chpksa & chp fXyljhu ;k ikuh dh ,d cw¡n ysdj cz’k dh lgk;rk ls 

vfHkjaftr inkFkZ (Stained Material) dks fXyljhu ;k ikuh dh cw¡n esa j[krs gaSA blds Ik’pkr~ blds 

mij /khjs ls ,d doj fLyi (Cover Slip) j[krs gaSA ;fn LykbM ij T;knk fXyljhu ;k ikuh iM+ 

x;k gks rks lko/kkuh ls :eky ;k lks[krk dkxt (Blotting Sheet) ls mls iksN nsrs gaSA  

 doj fLyi dks ikni inkFkZ ij j[krs le; vR;f/kd lko/kkuh cjruh iMrh gSaA loZizFke doj 
fLyi dks ck¡;s gkFk ls idMdj blds ck¡;s fdukjs dks LykbM ij j[ks ikni inkFkZ ds ck¡;h vksj bl 
izdkj j[krs gS fd ;g fXyljhu ;k ikuh dks Nwrk jgsA doj fLyi dk nk¡;k fdukjk ,d lqbZ 

(Needle) ds lgkjs mBk;s j[krs gaSA lqbZ dks /khjs&/khjs gVkrs gq, doj fLyi dze’k% uhps ysrs gSA bl 
izdkj vUr esa lqbZ dks gVk ysrs gaS ,oa ikni inkFkZ doj fLiy ls <ad tkrk gS ¼fp= 1-9½A bl iwjh 

izfdz;k dks ekmf.Vax (Mounting) dgrs gSaA  

 
  

  

  
 

 

 

(Mounting Media) & ikni inkFkZ ds iw.kZ ekm.M (Whole 
Mount) vFkok mlds dkV ds vkjksi.k ds fy, fofHkUu izdkj ds ek/;e dk mi;ksx fd;k 
tkrk gSA dqN izeq[k fuEufyf[kr gS& 

 (Lactophenol) ;g ek/;e ,lhfVd vEy] fXyljhu] QhukWy ds 
fdzLVy ,oa vklqr ty dks leku ek=k esa feykus ls izkIr gksrk gSA  

  (Glycerine Jelly) & bls fuEukuqlkj rS;kj fd;k tkrks gSA  

(i) ftysVhu &1 xzke 
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(ii) fXyljhu &7 Hkkx 

(iii) ty & 6 Hkkx 

ftysVhu dks yxHkx 2 ?k.Vs rd xeZ djus ds ckn ty feykdj iqu% xeZ djrs gSA 
B.Mk gksus ij blesa fXyljhu feyk fn;k tkrk gSA  

  (Glycerine)& vLFkk;h LykbM ds ekmf.Vax ds fy, 15&20 % fXyljhu 
dk mi;ksx fd;k tkrk gSA  

  (Canada Balsum) & ;g LFkk;h LykbM cukus esa futZyhdr̀ ikni 
dkV vFkok lkexzh ds ekmf.Vx ds fy, mi;ksx esa yk;k tkrk gSaA ;g ,cht ckYlfe;k 

(Abies balsamea) uked ikS/ks ls izkIr fd;k tkrk gSA  

 (precautions) - vkjksi.k vFkok ekmf.Vx ds le; fuEu lko/kkfu;ksa dh 
vko’;drk gksrh gS&  

1- vjksi.k inkFkZ vFkok ekmf.Vx ek/;e ds dsoy 1 cwWn dks gh LykbM ij j[ks ikni 
lkexzh ij Mkyrs gaSA doj fLyi ds ck¡;s fdukjs dks LykbM ij j[kdj nk¡;s fdukjs dks 
/khjs&/khjs uhMy ij j[kdj uhps ykrs gSA rkfd gok dk cqycqyk doj fLyi ds uhps u 
vkus ik;sA 

2- vf/kd ekmf.Vax inkFkZ dks :bZ ls iksNdj dcj fLyi ds pkjkas vksj ls lkQ dj nsuk 
pkfg,A ?;ku jgs fd ,slk djrs le; doj fLyi fcYdqy u fgys] vU;Fkk doj fLyi 
ds uhps j[ks ikni lkexzh {kfrxzLr gks tkrh gSA  

3- doj fLyi ds pkjksa vksj ;fn vfrfjDr fXyljhu vFkok ikuh tek gks rks mls lks[rk 
dkxt ls mls lq[kk ysuk pkfg,A \ 

(Labelling) - LykbM cukus ds ckn ml ij dkxt dk yscy yxkuk vko’;d 

gksrk gSaA blls ikni lkexzh dh igpku ljy gks tkrh gSaA bl dkxt 1”x1” ds 
VqdMs ij pkjksa vksj ls isfly ls pkS[kVk cuk fy;k tkrk gS pkS[kVs ds vUnj fuEukuqlkj 
tkudkjh fy[kh tkrh gSA 

(i) esVsfj;y dk uke ------------------------------- 

(ii) lhV uEcj------------------------------------------- 

(iii) viuk uke---------------------------------------- 

dkxt ds bl yscy dk LykbM ds ck;ha vksj fpidk fn;k tkrk gSA 
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(Preparation Of Temporary Slides)

ouLifr foKku dh izk;ksfxd d{kkvkas esa nks izdkj ds vLFkk;h LykbM cuk;s tkrs gSaA ,sls LykbM~l dh 
mi;ksfxrk cukus ds rRdky ckn gh v/;;u djus esa gksrh gSaA ckn esa bldh mi;ksfxrk ugh jg tkrhA 
vr% bls vLFkk;h LykbM dgk tkrk gSA  

(i) (Whole Mount) & tc LykbM cukus esa laiw.kZ inkFkZ vFkok mlds 

vax ;k vo;o dk mi;ksx fcuk dkV (Section) rS;kj fd;k tkrk gS rks bl izdkj ds 

LykbM dks laiw.kZ vkjksi.k (Whole Mount) dgk tkrk gSA lkekU;r;k] 'kSoky 

(Algae) ]dod (Fungi) thok.kq( (Bacteria) vkfn ds v/;;u ds fy, vLFkk;h 
LykbM rS;kj fd;s tkrs gSA  

(ii)  (Section Mounting) & cM+s vkdkj ds ikS/kks dk laiw.kZ vkjksi.k 
LykbM ij lHHko ugha gksrk vr% mldh vkUrfjd lajpuk ds v/;;u ds fy, fofHkUu 
izdkj ds dkV dk vLFkk;h LykbM cuk;s tkrs gSA tSlk fd mij cryk;k x;k gS] dkV 
dk vLFkk;h LykbM cukus ds iwoZ ikni inkFkZ dk mfpr] iryk rFkk le:i dkV 
dkVuk vko’;d gksrk gSA vfHkjatu ds i'pkr~ dkV dk ekmfUVax mijksDrkuqlkj gh 
fd;k tkrk gSA 

vLFkk;h LykbM~l ikS/ks ds rRdky v/;;u ds fy, cuk;s tkrs gSA ;fn 
LykbM~l dks nh?kZ vof/k rd j[kuk gks rks LFkk;h Lykbl dk fuekZ.k fd;k tkrk gSA  

 

 

 

 

 

 

(Techniques Of Cytology)  

 izk;ksfxd dksf’kdk foKku es eq[; :i ls dksf’kdk foKku ds fofHkUu voLFkkvksa ,oa xq.klw=ks dk 
v/;;u fd;k tkrk gSA ;s xq.klw= vkuqokaf’kd xq.kksa ds okgd gksrs gSA dksf’kdk foHkktu ds iwoZ 

vUrjkoLFkk (Interphase) esa dksf’kdk ds dsUnzd ds vUnj xq.klw= fn[kk;h ugha nsrs] cfYd ;s dzksesfVu 

tkfydk (Chromatine Network) ds :i esa jgrs gSA tSls&tSls dksf’kdk foHkktu dh voLFkk vkxs 
c<rh gS] xq.klw= NksVs rFkk eksVs gksdj Li"V fn[kk;h nsus yxrs gSA dksf’kdk foHkktu dk v/;;u djus 
ds fy, fuEu pj.kc) fof/k;k¡ viuk;h tkrh gS &  



24 
 

 

 

1-  (Selection Of Plant Tissue Or Organ) & thoksa 

esa lelw=h (Mitosis) ,oa v/kZlw=h (Meiosis) dksf’kdk foHkktu vyx&vyx mrdkas 

vFkok vaxksa esa laiUu gksrh gSA lelw=h foHkktu dkf;d (Somatic) dksf’kdkvksa esa laiUu 
gksrh gS] tcfd v/kwZlw=h foHkktu ySfxd tuu ls lacaf/kr dksf’kdkvksa esaA lkekU;r;k rhoz 
xfr ls foHkktu djus okyh dksf’kdkvksa dk p;u dksf’kdk foHkktu ds v/;;u ds fy, 

fd;k tkrk gSA lelw=h foHkktu ds v/;;u ds fy, 'kh"kZLFk esfjLVse (Apical 
Meristem) tSls ewykxz (Root Tip) izjksgkxz (Shoot Tip) rFkk rUrq (Tendril) 
mi;qDr gksrs gS ¼fp= 1-10½ A ewykxz dks blds fy, loksZRre ekuk tkrk gSA blh izdkj] 

v/kZlw=h foHkktu ds fofHkUu voLFkkvksa dk v/;;u iq"ih; dfydkvksa (Floral Buds) esa 
fd;k tkrk gSA blesa ik;s tkus okys ijkx ekr` dksf’kdk (Pollen Mother Cells) eas ,d 
lkFk v/kZlw=h foHkktu laiUu gksrk gSA  

2-  (Pretreatment Of Tissue) ikS/ks dh tM+ks dh yEckbZ tc vk/ks 
ls ,d ls-eh- gksrk gS] rks bls rksMdj lkQ ikuh esa Hkyh&HkkWfr /kks fy;k tkrk gSaA blds 
ckn fof’k"V jlk;uksa }kjk budk mipkj fd;k tkrk gSA iwoZ mipkj ds QyLo:i 

dksf’kdkvksa ds chp e/; iVfydk (Middle lamila) u"V gks tkrh gSA foHkkftr gks jgh 

dksf’kdkvksa ds vUnj cus rdZq rUrq (Spindle Fibre) u"V gks tkrs  gSA dksf’kdk nzO; 
vf/kd LiLV gks tkrk gS rFkk dksf’kdk ,oa mrd dh lrg ij L=kfor inkFkZ u"V gks tkrs 
gSA  

3-  (pretreatment time) & esfjLVse (Meristem) dk dksf’kdk 

foHkktu (Cell Division) dk le; fuf’pr gksrk gSA xq.klw=ksa (Chromosomes) dk 

v/;;u esVkQst (Metaphase) esa fd;k tkrk gSA fofHkUu ikS/kks esa esfjLVse esa lelw=h 

(Mitosis) ,oa v)Zlw=h foHkktu vyx&vyx le; eas lEiUu gksrs gSA I;kt (onion) esa 
tM+ 'kh"kZ (Root Tip) esa lelw=h (Mitosis) ,oa ijkxdks"k (Anther) esa v)Zlw=h 

(Meiosis) foHkktu ds v/;;u ds fy, mfpr le; fnu 10-00 ls 11-00 cts ds chp 
lokZsRre gksrk gSA  
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4-  (Chemical For Pretreatment) &mrd (Tissue) ds iwoZ 

mipkj ds fy, fuEufyf[kr jlk;u (Chemical) mi;ksx esa yk;s tk ldrs gSA  

(i) (Para Dichlorobenzene PDB) & ;g jlk;u ty esa 

v/kZ&?kqyu’khy (Sparingly Soluble) gksrk gSA blesa mipkfjr fd;s tkus okys 
ikni inkFkZ dks 2-5 3-00 ?kaVs rd j[kk tkrk gSA mipkjksijkUr xq.klw= ds 

lsUVªksfe;j ,oa f}fr;d ladh.kZu (Secondry Constriction) lqLi"V gks tkrs gaS] 
rFkk rdZq rUrq u"V gks tkrs gSaA  

(ii) (8 Hydroxyquinoline) & mrd mipkj ds fy, bl 

jlk;u dk 0-002 % ?kksy mi;ksx esa yk;k tkrk gSA ;g dksf’kdk esa foHkktu dh 
izfdz;k dks vkxs c<us ls jksd nsrk gS blesa mrd dks 1&5 ?kaVs rd mipkfjr fd;k 
tkrk gSA 

(iii)  (Colchicine) & bl jlk;u dks dksfYpde vkWVeusy (Colchicum 
anturmale) uked ikS/ks ls izkIr fd;k tkrk gSA iwoZ mipkj ds fy, blds 0-001 
ls 1-00 izfr’kr ?kksy dk mi;ksx fd;k tkrk gSA mrd dks nl feuV ls ysdj 1 
?k.Vs blesa j[kus ij dksf’kdkvksa esa rdZq&rUrq u"V gks tkrs gaSA  



26 
 

(iv)  (Chloral Hydrate CCl3 CH)- bldk dk;Z Hkh dksfYplhu ds 
leku gksrk gSA  
bl ckr dk /;ku j[kk tkuk pkfg, fd mi;qZDr lHkh jlk;u fHkUu&fHkUu ikS/kka s esa 
leku :i ls dk;Z ugha djrsA vr% iwoZ mipkj ds igys bl ckr dk Kku 
vko’;d gkssrk gSa fd v/;;u fd, tkus okys ikni mrd ds fy, dkSu lk jlk;u 
mi;qDr gksrk gSA 
  

5- (Fixation) & xq.klw=ksa vFkok dksf’kdk foHkktu ds v/;;u ds iwoZ 

dksf’kdkvksa dks ekjuk vFkok vthfor djuk (Killing) vko’;d gksrk gSA ;g dk;Z 

fdlh LFkk;hdj (Fixative) dh lgk;rk ls fd;k tkrk gSA blds vykok ,d vPNk 
LFkk;hdj dksf’kdkvksa ds  vUnj dzksesfVu tkfydk vFkok U;wfDy;ksaizksfVu dks vf/kd 
Li"V cukrk gSA LVsu ds }kjk jaxs tkus ij ;g xk<k jax Hkh idM+rk gSA  

6- (Important Cytological Fixative) iwoZ 
mipkfjr ikni vaxks vFkok Årdks esa dksf’kdk foHkktu ds v/;;u ds fy, mudk 
LFkk;hdj.k vko’;d gksrk gSA bl dk;Z ds fy, dbZ izdkj ds LFkk;hdkjd mi;ksx 

esa yk;s tkrs gSA izeq[k LFkk;hdkjd (Fixative) fuEufyf[kr gS& 
(i) (Fehling Fixing Mixture)- 

1% tyh; dzksfed vEy  & 15 fe-yh 
Xysf’k;y ,lhfVd vEy  & 1 fe-yh- 

2% tyh; vkWfLed vEy  & 4 fe-yh- 

(ii)  (Taylor’s Fixing Mixture)- 
10% tyh; dzksfed vEy  &0-2 fe-yh- 

10% tyh; ,lhfVd vEy  & 1 fe-yh- 

2% dzksfed vEy eas 2%  &1-5 fe-yh- 
vkWfLed vEy  
vklqr ty  & 8-3 fe-yh- 
ekYVkst  & 0-15 xzke  

(iii) (Nawaschins Fixing Mixture)- 
buds nks foy;u A rFk B gksrs gS& 

Solution A

 dzkfed ,ugkbMªkbV  & 1-5 xzke  
 Xysf’k;y ,lhVhd vEy  & 10-0 fe-yh 
 vklqr ty  & 90-0 fe-yh- 
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Solution B 
 40% tyh; QkWesfYMgkbM ?kksy  & 40 fe-yh- 
 vklqr ty  & 60 fe-yh- 
 mi;ksx ds iwoZ nksuks foy;u dks leku vuqikr esa feyk;k tkrk gSA 

(iv)  (Cornoy’s Mixture) & 1 
Xysf’k;y ,lhfVd vEy  & 1 Hkkx 

100% ,fFky ,YdksgkWy & 3 Hkkx 

(v)  (Cornoy’s Mixture) & 2 
Xysf’k;y ,lhfVd vEy &1 Hkkx 
DyksjksQkeZ & 3 Hkkx 

100% ,fFky ,YdksgkWy &6 Hkkx 

7- (Mordanting and Staining) & xq.klw=kas ds  v/;;u ds 
fy, dksf’kdkvksa ds vfHkjatu ds iwoZ budk ekWMsfUVax vko’;d gksrk gSA bl fdz;k esa 
dksf’kdkvksa dks fo’ks"k yo.k ds lkFk mipkfjr fd;k tkrk gS lkekU;r;k ;s yo.k LFkk;hdj 
ds lkFk gh feyk fn, tkrs gSA vk;ju ,ye] dzksfed VªkbvkWDlkbM] fifdzd vEy] Qsfjd 
DyksjkbM vkfn izeq[k ekWMsfUVax jlk;u gSA blds izeq[k dk;Z fuEufyf[kr gS& 

  ;s vfHkajtd ,d xq.klw=ks ds chp dMh (Link) dk dk;Z djrs gsA  

  ;s xq.klw=ksa dks jaxs tkus gsrq vk/kkj iznku djrs gSA  
dksf'kdk foHkktu ds v/;;u gsrq p;fur] LFkk;hdr̀ rFkk ekWMsfUVax fd;s Lislhesu dks 
vfHkjaftr djus ds fy, fofHkUu izdkj ds jlk;uksa ,oa vfHkjatdks dk bLrseky gksrk gSA 

blesa Y;wdkscsfld Qqlfpu (Leucobasic Fuschin), dkcksZy Qqlfpu (Carbol 
Fuschin) vkWjsflu (Orecin) rFkk dkfeZu (Carmine) izeq[k gSA lkekU;r;k] ,sls 

vfHkjatd ds fy, 45% tyh; ,lhfVd vEy esa 2 % tyh; dkehZu dk mi;ksx lokZf/kd 
:i ls fd;k tkrk gSA blds foLr`r fof/k dk o.kZu izk;ksfxd ouLifr foKku Hkkx ds 
iqLrd esa fd;k x;k gSA 

          

 (Plant Collection) 

 dgkor gS] izd`fr ouLifr foKku dh okLrfod iz;ksx’kkyk gSA izk/;kid 

vko’;drkuqlkj Nk=ksa dks y?kq ,oa ògn Hkze.k (Short And Long Trip) ij ys tkrs gaSA bl Hkze.k ds 
nkSjku fofHkUu izdkj ds ikniksa dh ryk’k ,oa mudk v/;;u vuqHkoh izk/;kidksa dh ns[k&js[k esa dh 
tkrh gSA vko’;drkuqlkj ikS/kksa dks laxzghr fd;k tkrk gS ,oa iz;ksx’kkyk esa ykdj mldk v/;;u 
fd;k tkrk gSA  

(A)  (Collection of Plant Materials For Class 
Works) & fofHkUu izdkj ds 'kSoky (Algae) dod (Fungi) czk;ksQkbV~l 
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(Bryophytes), VsfjMksQkbV~l (Pteridophytes) ftEuksLieZ (Gymnoperm) ,oa 

vko`rchth (Angisperms) dk mi;ksx izfrfnu iz;ksx’kkyk esa gksrk gSa bu inkFkksZ dks 
laxzg.k ds ckn iz;ksx’kkyk esa yk;k tkrk gS] ,o tkj vFkok cksry esa j[kdj ifjj{kdks 

(Preservatives) dh lgk;krk ls ifjjf{kr fd;k tkrk gS cksry ;k tkj esa vko’;d 
lkexzh tSls& inkFkZ dk uke] laxzg.k fnukd thou pdz dh voLFkk] vkfn fy[kdj fpidk 

fn;k tkrk gS (fp=1-11) 
(B)  (Herbarium) - ikniks dks fofHkUu LFkkuks ls ,df=r djds mUgsa lq[kkdj 

gcsZfj;e 'khV~l (Herbarium Sheets) ij vkjksfir (Mount) dj izfrn’kZ 

(Specimen) dk :i  fn;k tkrk gSA bu izfrn’kksZ ls Hkfo"; es nwljs izfrn’kksZ dk 
rqyukRed v/;;u fd;k tkrk gSA vr% gcsZfj;e 'khV ij vkjksfir ikni izfrn’kZ ,d 
izdkj ls LFkk;h vfHkys[k gS] ftldk mi;ksx yEcs le; rd fd;k tkrk gSA  

og LFkku tgkW gcsZfj;e 'khV~l dks Lohd`r oxhZdj.k ds vk/kkj ij O;ofLFkr dj Hkfo"; esa 

v/;;u ds fy, laxzfgr fd;k tkrk gS] gcsZfj;e (Herbarium) dgyrk gSA fo’o esa 
vusd cMs izekf.kd gcsZfj;e gSA yUnu ds dho fLFkr gcsZfj;e fo’o esa lcls cMk ,oa fo’o 
fo[;kr gSA  

 

 

 

 

 

 

 

 

 

 

 

 (Preparation Of Herbarium Specimen) 
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gcsZfj;e cukus ds fy, ikni izfrn’kZ dk p;u lko/kkuh iwoZd djuh pkfg,A vko`rchth ikni dk 
vkdkj ;fn cMk gS rks mldh Vguh ¼yxHkx 15&25 lseh yEckbZ½ dk izfrn’kZ cuk;k tkrk gS] ijUrq 
buesa iq"Ik dk gksuk vko’;d gSA NksVs vkdkj ds liw.kZ ikS/ks ¼tM] ruk] iq"i] lfgr½ dk vkjksi.k 
gcsZfj;e 'khV ij fd;k tkrk gS gcZsfj;e cukus dh izfdz;k fuEe pj.kksa esa iwjh gksrh gS&  

(i)  (Pressing) - ikni Lislhesu dks nckus ds fy, gYds Hkkj okys fQYM ikni 
nkcd dk mi;ksx fd;k tkrk gSA nkcd IykbcksMZ dk"V vFkok /kkrq ds nks 'khV~l dk 
cuk gksrk gSA ftls ,d&nwljs ds ikl nckus ds fy, uV&cksYV dh O;oLFkk gksrh gS 
vFkok csYV dk mi;ksx fd;k tkrk gSA nkcd ds 'khV~l dks chp CYkkfVax isij ds dbZ 
'khV~l j[ks tkrs gSA ikni Lislhesu dks CykWfVax 'khV~l ds e/; j[kdj nkcd dks 
dldj ckW/k fn;k tkrk gSA  

(ii)  (Drying) & ikni izfrn’kZ dks dHkh Hkh /kwi esa ugh lq[kk;k tkrkA nkcd ds 
e/; j[ks CykWfVx 'khV~l ikni Lislhesu dh ueh dks 2&3 fnuksa esa lks[k ysrs gSA ;fn 
vko’;d gks rks nkcd dks [kksydj mlesa CykfVax 'khV~l dks cny nsrs gSA eksVs o 
ekaly izfrn’kZ dks blh voLFkk esa ,d lIrkg rd j[kk tk ldrk gSaA ;fn rRdky 

lq[kkuk gks rks nkcd dks 50& 55 C ij j[k fn;k tkrk gSA  

 

 

 

 

 

 

 

 

 

 

(iii) (Mounting)- izfrn’kZ dks lq[kkus ds ckn mUgsa gcsZfj;e 'khV ij vkjksfir 

fd;k tkrk gSaA lkekU;r% gcsZfj;e 'khV~l dk vkdkj 11-5 x16-5 gksrk gSA dHkh dHkh 
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bls 10x16 las-eh- dk vkdkj dk cuk;k tkrk gSaA vkjksi.k ds iw.kZ izfrn'kZ dk QVs vax 
dks dSph ls dkVdj vkjksi.k ds iwoZ vyx dj nsrs gSA ¼fp= 1-13½

(iv) (Labelling)- gcsZfj;e Lislhesu rS;kj djus ds ckn 'khV ds fupys nkfgus 
fdukjs ij izfrn’kZ ds laca/k es fo’ks"k tkudkjh dk yscy yxk;k tkrk gSA lkekU;r;k 
pkgh xbZ tkudkjh yscy ds :i esa 'khV ij fizV fd;k gqvk jgrk gSA bUgh okafNr 
tkudkjh dks 'khV ij fy[kk tkrk gSA yscy ij pkgh xbZ tkudkjh dk fooj.k uhps 
fn;k x;k gSA 

(Plant No)---------------------------------------------------------------- 
(Botanical Name Of Plant-------------------------- 

(Local Name Of Plant)------------------------------------- 
(Family)----------------------------------------------------------------------------------------------------------- 
(Genus)---------------------------------------------------------------------------------------------------------------- 

(Species)---------------------------------------------------------------------------------------------------------- 
(Habit)------------------------------------------------------------------------------------------------------------ 

(Date Of Collection)-------------------------------------------------------- 
(Nate Of Plant Collector)-------------------------------- 

(v) (Arrangement Of Herbarium Sheets)& gcsZfj;e 
Lislhesu dh lgk;rk ls izd`fr eas ik;s tkus okys ikS/ks dh igpku ,oa oxhZdj.k fd;k 
tkrk gSaA blds fy, gcZsfj;e dks lqjf{kr j[kuk vfr vko’;d gksrk gSA ftl izdkj] 
xzUFkky; esa iqLrdksa dks ,d O;ofLFkr dze esa j[kk tkrk gS mlh izdkj gcsZfj;e es 
izfrn’kZ 'khV dks Qkbfyax djds LVhy dh vkyekjh eas ,d fuf’pr dze esa lqO;ofLFkr 
:i ls j[kk tkrk gSA bUgs vkyekfj;ksa esa fdlh oxhZdj.k i)fr ds vuqlkj tek dj 
j[kk tkrk gSA vius ns’k esa ikS/kksa dh igpku] oxhZdj.k rFkk gcsZfj;e dks O;ofLFkr 
djus ds fy, csFke ,oa gwdj i)fr dk gh bLrseky fd;k tkrk gSA ;fn gtkjksa ikni 
Lislhesu okys gcsZfj;e esa ls fdlh ,d ikni Lislhesu dks vkidks fudkyuk gks] rks bls 

djus esa dfBukbZ gksrh gSA vr% gcsZfj;e esa ikni dqyks dk ,d baMsDl dkMZ (Index 
Card) cuk;k tkrk gSA bl dkMZ esa fofHkUu oa’kksa dks vaxszth o.kZekyk (Alphabet) ds 
vuqlkj fy[kk tkrk gSA  

(vi) (Protection Of Herbarium Sheets)& 
fofHkUu izdkj ds thok.kq dod] dhV tSls& chVy cqd ykml (Beetle book Louse) 
MªxLVksj chVy (Drugstore Beetle) vkfn gcsZfj;e 'khV ij vkjksfir uewukas dks 
uqdlku igqpkrss gSA vr% yEcs le; rd mi;ksx esa j[kus ds fy, budks lqjf{kr j[kuk 
vko’;d gksrk gSA blds fy, fuEufyf[kr mik; mi;ksx esa yk;s tk ldrs gSA  

(a) 'khV ij izfrn’kZ dks fpidk;s tkus okys xksan 0-5&1-0% dkWij lYQsV (cuso4) 
feyk nsuk pkfg,A (b) fpidku ds iwoZ izfrn’kZ dks 1% ejD;wfjd DyksjkbM 
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;qDr ,ClksY;wV ,YdksgkWy ds foy;u esa Mkydj fudyuk pkfg,A (c) lajf{kr 

izfrn’kZ ij DDT,BHC,PDB vFkok xsesDlsu ikoMj vkfn dk fNM+dko djuk 

pkfg,A (d) dhVks dks Hkxkus ds fy, vkyekjh eas us¶Fksyhu (Naphthalin) dh 

xksfy;kW j[kuh pkfg,A (e) fofHkUu izdkj das ¶;wfexs.V~l (Fumigants) dk 
mi;ksx djuk pkfg,A  

 

5 vH;kl (Exercise) 

 ikni txr esa dbZ Js.kh ds ikS/ks ik;s tkrs gSA tSls 'kSoky] dod] ck;ksQkbZV] VsjhMksQkbVk] 
ftEuksLieZ ,oa ,sft;ksLieZA blds vykok lw{ethoksa tSls thok.kq fo"kk.kq ekbdksIykTek rFkk 
,DVhuksekbflVht dk v/;;u Hkh ouLifr foKku esa fd;k tkrk gSA vkius ouLifr foKku dh izk;ksfxd 
iqLrd esa fofHkUu ikni Js.kh ds ikS/kksa ls lacaf/kr iz;ksxksa dk v/;;u fd;k gksxkA bl eSuqvy esa ge 
Js.kh okj dqN ikni lewgksa ds ikS/ks dk izk;ksfxd v/;;u mnkgj.k Lo:i djsaxsaA  

(Exercise)&

(Object) thok.kqvksa dk xzke vfHkjatu A 

(Essential Materials) thok.kq dk lao/kZu vFkok vU; dksbz lzksr tSls ngh] 
ewy xzfU/k vkfn] fdzLVy ok;ysV] vk;ksMhu] fXyljhu] ikuh] LykbM] doj fLyi vkfnA  

(Principle)& fdzLVy ok;ysV (Crystal Violet) }kjk vfHkajaftr djus ij dqN thok.kq 

/kukRed vfHkajtu iznf’krZ djrs gSA ,slk bu thok.kqvksa dh dksf’kdk fHkfr (Cell Wall) ds eksVk gksus 
ds dkj.k gksrk gSA fHkfRr ds eksVh gksus ds dkj.k ,YdksgkWy dksf’kdk ds vUnj izos’k ugh dj ikrsA 

Qyr% thok.kq dksf’kdk,W ok;ysV (Violet) vFkok cSxuh jax ds cus jgrs gSA ;s thok.kq xzke /kukRed 

(Gram Positive) thok.kq dgykrs gSaA nwljh vksjA xzke _.kkRed (Gram Negative) thok.kqvksa dh 
dksf’kdk fHkfRr iryh gksus ds dkj.k fdzLVy okW;ysV ls vfHkjatu ds i'pkr~ tc bu thok.kqvksa dks 
,YdksgkWy ls /kks;k tkrk gS rks ;s viuk cSxuh jax NksM nsrs gSaA  

(Procedure) & thok.kqvksa dk xzke vfHkjatu (Gram’s Staining) LykbM ij fd;k 

tkrk gS dkWp dh iryh LykbM ij thok.kqvkas dh iryh fQYe (Film) cukrs gSA bls gok esa lq[kkdj 

fLizV ySEi (Sprit Lamp)  dh lgk;rk ls 4&5 feuV rd /khjs&/khjs xeZ djrs gSA xeZ bruk gh fd;k 
tkrk gS fd vkidk gkFk lykbM dh xehZ dks lgu dj ldsA vr% xeZ djrs le; bls ckj&ckj gkFk 
ls Nwdj ns[krs jgrs gSaA  
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 mijksDr izdkj ls cuk;s x;s LykbM ij fdzLVy ok;ysV (Crystal Violet) dh dqN cwWns 
Mkydj 30 lsd.M rd NksM+ nsrs gSaA rRi’pkr~ LykbM dks ikuh ls /kksrs gSA blds ckn LykbM ij 
vk;ksfMu dk ?kksy Mkydj 20 feuV rd jgus nsrs gaSA iqu% LykbM dks ikuh ls /kksrs gSaA blds ckn 

LykbM ij 90 % bFkkby ,YdksgkWy Mkydj ekm.M rS;kj djrs gSa rFkk lw{en’khZ }kjk thok.kqvksa dk 
v/;;u djrs gSA ¼fp= 4-4-½ 
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(Observation) xzke  vfHkjatu ds i'pkr~ dqN thok.kq xgjs cSxuh jax ds fn[kk;h nsrs 
gSA tcfd dqN vu; thok.kq jaxghu fn[krs gSA  

(Result)

 vfHkjatu izfdz;k ds i'pkr~ xgjs cSxuh jax ds fn[kus okys thok.kq xzke /kukRed (Gram 
Positive) dgykrs gSaA tcfd 

 jaxghu fn[kus okys thok.kq xzke _.kkRed (Gram Negative) gksrs gSA 
 
 

(Exercise 2) 

(Object) & okYokWDl eaMy (Colony) dk vLFkk;h LykbM rS;kj djukA  

lkQ LykbM] Mªkij] vk;ksfMu foy;u] ty] uhMy] chdj] la;qDr] lw{en’khZ 
okWYokWDl eaMy vkfnA 

 (Method of Slide Preparation) 

 LoPN LykbM ds mij MªkWij dh lgk;rk ls ifjjf{kr okWYokDl ds dqN eaMy dks j[krs gSA  
 ifjj{kd dks gVkus ds fy, 1& 2 ckj ty dh dqN cqnks dh lgk;rk ls lko/kkuh iwoZd eaMy 
dks /kks ysrs gSA /;ku jgs fd /kksus ds dze esa eaMy cgdj ckgj u vk tk;sa  

 vc LykbM ij j[ks okWYokDl eaMy ds mij ,d cqn vk;ksfMu foy;u Mkyrs gSA iqu% eaMy 
dks ty ls /kks ysrs gSA  

 ,d cwn fXyljhu foy;u Mkyus ds i'pkr~ doj fLyi dh lgk;rk ls bldk vLFkk;h LykbM 
rS;kj djrs gSa rFkk lw{en’khZ dh lgk;rk ls v/;;u djrs gSaA  
 

(Obrervation) 
(Vegetative Structure) 

 okWYokWDl ,d xfr’khy] eaMyh; vFkok lhuksfC;y (Colonial Or Coenobial) 
'kSoky gSaA

 DyksjksfQy dh mifLFkfr ds dkj.k bldk jax gjk gksrk gaSA 

 eaMy (Colony) [kks[kyh (Hollow) ,o xksykdj (Round) gksrh gSa ftleas 500 ls 
ysdj 60-000 rd dh dksf’kdk,W ifjf/k dh vksj fLFkr gksrh gSaA 

 eaMy ,oa izR;sd dksf’kdk pkjksa vksj ls E;wflyst f>Yyh (Mucileginous Sheath) 
}kjk f?kjh gksrh gaSA
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 eaMy dk vkdkj fiu ds fljs (Pin Head) ds cjkcj gksrk gSaA 

 eaMy dh dksf’kdk,W vkil esa dksf’kdknzO;h; rUrqvksa (Cytoplasmic Strands) }kjk 
tqM+h gksrh gSaA 
 

(Cellular Structure)  

 okWyokWDl ds eaMy dh izR;sd dksf’kdk DysekbMkseksukl (Chlamydomonas) izdkj dh gksrh gS 

2- dksf’kdk,W uk’kikrh ds vkdkj (Pear Shaped) ds vFkok xksykdkj (rounded ) gksrh gSaA 

3 izR;sd dksf’kdk ds vxzHkkx (Anterior End) ij nks d’kkfHkdkW, (Flagella) ik;h tkrh gS tks 

fOgiys’k (Whiplash) izdkj dh gksrh gSA  

4 dksf’kdk ds vUnj ,d cMk di ds vkdkj dk (Cup Shaped) DyksjksIykLV (Chloroplast) ik;k 
tkrk gSaA blds vUnj ,d ;k ,d ls vf/kd ik;jsukW;M~l (Pyrenoids) ik;s tkrs gSaA 

5 dksf’kdk,W ,d dsUnzdh; (Uninucleate) gksrh gaSA  
6 izR;sd dksf’kdk esa ,d us= fcUnq (Eye Spot) rFkk 2&6 ladqpu’khy fjfDrdk,W (Contraclile 

Vacuoles) ik;h tkrh gaSA  
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(Identification And Classification) 

(Group)- (Algae)

 dksf’kdk fHkfr lsY;wykst dh cuh gksrh gSaA
 i.kZgfje mifLFkr gksrk gSaA
 ikni 'kjhj lqdk;or~ gksrk gSaA

(class) (Chlorophyceae) 

1- o.kZdks esa DyksjksfQy& ch izeq[k :i ls ik;k tkrk gSaA 

2- ikbjhukbM (Pyrenoid) LVkpZ 'khFk (Starch Sheath) ;qDr gksrs gSaA 
3- dksf’kdk;s xfr’khy gksrh gaSA  
4- d’kfHkdkvksa dh yEckbZ leku gksrh gSaA 

 (Order) &  (Volvocales) 

lnL; ,d dksf’kdh; vFkok cgqdksf’kdh; rFkk xfr’khy gksrs gaSA  

 (Family) & (Volvocaceae)

 FkSyl eaMyh; gksrk gSaA
 dksf'kdk foHkktu vuqyEc :i esa gksrk gSaA
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(Genus) (Volvox) 

 ,d eaMyh; 'kSoky gSaA
 izR;sd dkWyksuh esa dksf’kdkvksa dh la[;k de&ls&de 500&60-000 gksrh gSA

 larfr dkWyksfu;k (Daughter Colonies) dh la[;k 5&20 gksrh gS rFkk ;g ekr`e.My 

(Parent Colony) ds Ik’p Hkkx esa ik;h tkrh gSaA
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(Exercise-3) 
 

(object) E;wdj dk vLFkk;h LykbM rS;kj dj v/;;u djukA  
E;wdj dk Liksjasft;e ;qDr ekblhfy;e] LykbM] doj fLyi] uhMy] cz’k] 

la;qDr lw{en’khZ] dkWVu Cyw foy;u 1%, ySDVksfQuksy 1% CykWfVax 'khV] fLiV ySai vkfnA  

(Method Of Slide Proparation) 
  LykbM ij vYi ek=k esa E;wdj ds ekblhfy;e dkss ysdj uhMy dh lgk;rk ls QSyk 
nsrs gaSA  

 blds mij ,d cqWn dkVu Cyw dk foy;u Mkydj dqN nsj NksM nsrs gSaA rkfd 
ekblhfy;e dk vfHkjatu gks ldsA  

 vfrfjDr dkWVu Cyw dks CykWfVax 'khV dh lgk;rk ls LykbM ij ls lq[kk ysrs gSa rFkk 
,d cqWn ySDVksfQukWy ,oa doj fLyi dh lgk;rk ls vLFkk;h LykbM rS;kj djrs gSaA  

   (Observation) 

(Vegetative Structure)

 E;wdj (Mucor) dk dod tky (Mycelium) v/kksLrj (Substration) ds vUnj ,o 
mldh lrg ij ik;s tkrs gSA 

 dod tky vR;f/kd 'kkf[kr] iV~Vfofgu (Aseptate) ladksf’kdh; (Coenocytic) ,oa 
cgqdsUnzh; (Multinucleate) gksrk gSA 
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3 vyaSfxsd ,oa yaSfxd tuukaxks ds uhps iV~V (Septum) ik;s tkrs gSA 

4 rUrq fHkfr (Hyphal Wall) dkbVhu (Chitin) vFkok dodh; lsY;wykst (Fungal Cellulose) dh 
cuh gksrh gSA  

5 jkbtksil (Rhizopus) ds foijhr E;wdj (Mucor) esa LVksyu (Stolon) vFkok HkwLrkjh rFkk 

jkbtkbMy rUrq (Rhizoidal Hyphae) ugha ik;s tkrs gaSA ¼fp= 3-11½ 

 

 

 

 

 

 

 

 

 

6 HkksT; inkFkZ dk vo’kks"k.k leLr vUnj ds dodtky (ontrametrical Mycelium) }kjk 
fd;k tkrk gSaA 

7 Okk;oh; dod rUrq ds 'kh"kZ ij LiksjsfUt;e (Sporangium) dk fuekZ.k gksrk gSA 

 

(Reproductive Structures) 
 (Asexual Reproductive Structures) 

1- E;wdj esa vykSfxd tuu ,IykukslikslZ (Aplanospores) vFkok LiksjsfUt;ksLikslZ 

(Sporangiospores) }kjk gksrk gS 
2- ;s LikslZ LiksjsfUt;e  (Sporangium) ds vUnj curs gaSA 
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3- ok;oh; dod rUrq (Aerial Hyphae) ds vxz Hkkx ij ,dy :i ls xksykdkj chtk.kq/kkuh 
vFkok LiksjsfUt;e dk fodkl gksrk gSaA 

4- LiksjsfUt;e dks /kkj.k djus okys dod rUrq LiksjsfUt;kQksj (Sporangiophore) dgykrs gSaA 

5- izR;sd LiksjsfUt;e ds vUnj ,d xqEcnkdj (Dome Shaped) dksY;wesyk  (Columella) ik;k 
tkrk gSaA 

6- dksY;wesyk rFkk LiksjsfUt;e ds fHkfr ds chp esa vla[; NkasVs vpy (Non-Motile) 
,IykuksLikslZ (Aplanospores) ik;s tkrs gaSA ¼fp= 3-12½ 
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(IDENTIFICATION AND CLASSFICATION) 

(Group) (Fungi) (Mycota) 

  
  

(Division) ;wekbdksVk (Eumycota) 

1- ;g vlyh (True) dod gksrs gaSA 
2- dksf'kdk fHkfRr LiLV gksrh gaSA 

(Sub-Division) (Mastigomycotina)

 dod tky iV~Vghu o ladksf’kdh; A
 QkYl iV~V ik;s tkrs gaSA
 Pky chtk.kqq mifLFkrA 

(Class) (Omycets) 

 yaSfxd tuu ¼fo"ke ;qXedh;½ mxSel izdkj dk gksrk gSaA

(Order) (Peronosporales)

(Family) & ikbfFk,lh (Pythiaceae)  

1- lnL; er̀ksithoh ,oa ijthohA  
2- chtk.kq/kkuh/kj dod rUrq ds leku o 'khZ"kZ ij chtk.kq/kkuh curh gSA  

(Genus) & QkbVks¶Fkksjk (Phytophthora) 

1- dksfufM;ksLiksjsfUt;k dh mRifr lfxrk{kh (Sympodial)A 
2- twLikslZ iqfVdk (Vesicle) esa ugh cursA  
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(Object) ekjdsaf'k;k FkSyl dh ckg; ,oa vkarfjd ljapuk ,oa tuukaxks dk v/;;uA  
ekjdsaf'k;k dk FkSyl] gaSMyslA  

(Obrervation) 
 (External Structure Of The Thallus) 

1- ekjdsaf’k;k dk Fksyl xgjs gjs jax] 'k;ku (Prostrate) RkFkk f}Hkkth’kkf[krA 
(Dichotomously Branched) rFkk ì"B v/kjh; (Dorsi-Ventral) gksrk gSaA 

2- FkSyl dh izR;sd 'kk[kk ds vxz Hkkx ij ,d [kkWp ik;k tkrk gS ftls vxzLFk [kkWp 

(Apical Notch) dgrs gaSA  

3- FkSyl ds e/; esa ,d e/;f’kjk (Midrib) ik;kh tkrh gSaA 

4- Åijh lrg ds e/;f’kjk ij ,d njkj ik;k tkrk gS tks e/; i`"Bh; njkj (Mid Dorsal 
Groove) dgykrk gSA nwljh vksj blds fupyh lrg ij ,d mHkkj (Ridge) ik;k tkrk 
gS 

5- i`"B Hkkx ds njkj (Mid Dorsal Groove) ij vusd di ds leku lajpk,¡ ik;h tkrh gS 
ftls xsek di dgrs gaSA 

6- izR;sd xsek di ds vUnj vusd (Gemmae) xseh ik;s tkrs gS tks o/khZ iztuu dk dk;Z 
djrs gSA  

7- FkSyl dk mijh Hkkx fpduk gksrk gS rFkk vusd cgqHkwth {ks=ksa (Polygonal Areas)  esa 
cWVk fn[kk;h nsrk gSaA ,slk izR;sd {ks= FkSyl ds vUnj ok;q izdks"B (Air chambers) dks 
fpfUgr djrk gSA  

8- FkSyl dh fupyh lrg ij vla[; LdsYl (Scales) rFkk jkbTokbM~l (Rhizoids) ik;s 
tkrs gaSA  

9- LdsYl cgqdks’kh; (Multicellular) ,oa nks izdkj ds gksrs gS 

(i) ftgokdkj  (Ligulate) rFkk  
(ii) ,isfUMdqysV (Appendiculate)   
10- ftgokdkj vFkok fyX;wysV Ldsy dk vxz Hkkx uqdhyk gksrk gS rFkk ;s FkSyl ds fdukjs dh 

vksj fLFkr gksrs gSA  

11- ,isfUMdqysV LdsYl e/; f’kjk (Midrib) ds ikl gksrs gSa rFkk buds vxz Hkkx ij mHkkj 

(Appendage)  ik;s tkrs gSa LdsYl FkSyl dks lqj{kk iznku djrs gSaA  

12- ewykHkkl vFkok jkbTokbM~l (Rhizoids)  ,ddks’kh; (Unicellular) gksrs gSa rFkk nks izdkj 
ds gksrs gS& 

(i) fpduh fHkfr (Smooth Walled) okys rFkk  
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(ii) xqfydh; (Tuberculated)A 
13- fpduh fHkfRr okys jkbTokbM~l dh vkUrfjd fHkfRr fpduh (Smooth) gksrh gS tcfd 

xqfydh; vFkok V~;wcjdqysVsM jkbTokbM~l dh vkUrfjd fHkfr ij [kw¡Vh ds leku mHkkj ik;s 
tkrs gSaA  

14- jkbTokbM~l FkSyl ds fy, ty ,oa [kfut inkFkkZs ds vo’kks"k.k dk dk;Z djrs ga SA  
15- yaSfxd tuu ds le; FkSyl ds mijh Hkkx ij ,UFksjhfM;ksQksj rFkk vkfdZxksfu;ksQksj 

fodflr gksrs gaSA  
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

(a) (B) (C)
(D) (E) (F) (G)
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(Internal Structure Of Thallus) ekdsZfU’k;k ds FkSyl dh vkUrfjd 

ljapuk ds v/;;u ds fy, FkSyl dh [kMh dkV (V.S) dk v/;;u fd;k tkrk gS ftlesa fuEu y{k.k 
fn[kk;h nsrs gaS& 

1- FkSyl (Thallus) dk e/; Hkkx eksVk ,oa fdukjs okyk Hkkx iryk fn[kkbZ nsrk gSaA 

2- vkUrfjd :i ls FkSyl nks Hkkxks esa c¡Vk gksrk gS & (I) mijh izdk’k la’ys"kh Hkkx (Upper 
Photosynthetic Region) rFkk (ii) fupyk LVksjst Hkkx (Lower Storage Region) 

3- izdk’k la’ys"kh Hkkx vusd dks"B esa cWVk gksrk gSA ;s dks"B ok;q izdks"B (Air Chambers) 
dgykrs gaSA  

4- izR;sd izdks"B ckgj dh vksj ,d fNnz }kjk [kqyrk gS ftls ok;q fNnz (Air Pore) dgrs gSaA ;sa 

cSjy ds leku (Barrel Shaped) gksrs gaSA  
5- ok;q izdks"V ds vUnj vusd izdk’k la’ys’kh rUrq (Photosynthetic Filaments) ik;s tkrs 

gSaA ;s rUrq gjs ,oa 'kkf[kr (Branched) gksrs gaSA budh dksf’kdkvksa esa DyksjksIykVL ik;s tkrs 

gSa (fp= 6-7)  
6- LVksjst Hkkx (Storage Region) isjsudkbesVl dksf’kdkvksa (Parenchymatous Cells) dk 

cuk gksrk gSA dksf’kdkvksa ds chp vUrjdksf’kdh; vodk’k (Intercellular Space) ugha ik;k 
tkrk gSA  
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 (A) (B) 

(Vegetative Reproductive Structures) 

(V.S. Of Thallus Through Gemma 
Cup)- xsek di ls gksrs gq, ekdsZfU’k;k ds FkSyl ds [kMh dkV esa fuEu y{k.k fn[kk;h nsrs gSaA & 

1- FkSyl ds mijh lrg ds e/; i`"Bh; njkj (Mid-Dorsal Groove) ij vusd di ds leku 
ljapuk,W ik;h tkrh gaSA  

2- izR;sd xsek di (Gemma Cup) dh vkUrfjd lajpuk FkSyl dh vkUrfjd ljapuk ds leku 
gksrh gSaA 

3- xsek di ds  vk/kkj ij vusd xseh (Gemmae) ik;s tkrs gSSaA ;s o/khZ iztuu esa Hkkx ysrs gaSA  
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4- izR;sd xsek  (Gemma) cgqdksf’kdh; (Multicellular) gksrk gS ftlds vk/kkj ij ,d NksVk 
,d dkssf’kdk dk cuk o`Ur ik;k tkrk gSaA  

5- xsek fMLd ds vkdkj dk (Disciform) gksrk gS ftlds nksuks ik’oZ Hkkx esa xrZ (Nothch) 
ik;k tkrk gSaA  

6- xsek iSjsudkbesVl dksf’kdkvksa (Parenchymatous Cells) dk cuk gksrk gS ftlds chp& chp 
esa dqN E;wflysl dksf’kdk,W ik;h tkrh gSA isjsudkbesV~l dksf’kdkvksa esa DyksjksIykLV ik;k tkrk 
gSA  

7- vadqj.k ds le; izR;sd xsek ds nksukas ik’oZ [kk¡pks (Lateral Notches) ls nks u;s FkSyl dk 
fuekZ.k gksrk gSA  

 

(A) (B) 
(C) (D) 
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(Sexual Reproductive Structures)- 

ekdsZfU’k;k esa uj rFkk eknk tuukax dze’k ,UFksjhfM;k (Antheridia) rFkk vkfdZxksfu;k 

(Archegonia) gksrs gSaA ;s fof’k"V izdkj ds m/oZ 'kk[kkvks (Erect Branches) ij fodflr gksrs gSaA 

;s 'kk[kk,¡ dze’k% ,UFksjhfM;ksQksj (Antheridiophore) rFkk vkfdZxksfu;ksQksj (Archegoniophore) 
dgykrh gSaA lHkh tkfr;kW ,dfyaxkJ;h (Dioecious) gksrh gSaA  

(L.S. Of Antheridiophore)-  ,UFksjhfM;ksQksj uj FkSyl ( 
Male Thallus) ds ìFBh; Hkkx ij mRiUu gksrs gaSA  

2 izR;sd ,UFksjhfM;ksQksj dh yEckbZ yxHkx 0-5 ls 2-0 ls-eh- rd gksrh gSA ;g nks Hkkxkas dk cuk 
gksrk gS  

& (i) òUr (Stalk) rFkk fMLd (Disc) 

3- o`Ur csyukdj rFkk yEck gksrk gS ftlds mij Nrjhuqek fMLd ik;h tkrh gS fMLd 8 yksCl 

(Lobes) dh cuh gksrh gSA fMLd mRry (Convex) gksrk gSA  
4- fMLd ds izR;sd yksc (Lobe) esa drkjc) :i ls ,UFksjhfM;y izdks"B (Antheridial 

Chambers) ik;s tkrs gSA ;s vxzkfHklkjh dze esa gksrs gSA  

5- izR;sd ,UFksjhfM;y izdks"B esa ,d ,UFksjhfM;e (Antheridium) fLFkr gksrk gSA  
6- ,UFksjhfM;e izdks"B ckgj dh vksj ,d fNnz }kjk [kqyrk gS ftls vksfLVvksy (Ostiole) dgrs 

gSaA  

7- izR;sd ,UFksjhfM;e ,d cgqdks’kh; òUr (Multicellular Stalk) rFkk v.Mkdkj (Oval) vFkok 

eqxnjkdkj (Club Shaped) eq[; 'kjhj (Main Body) dk cuk gksrk gSA  

8- ;g pkjkas vksj ls tSdsV (Jacket) }kjk f?kjk gksrk gSA tSdsV ds vUnj vla[; ,UMªksxksfu;y 

dksf’kdk,W  (Androgonial cells) ik;h tkrh gS tks ckn esa iaqe.kq vFkok ,UFksjksTokbM~l 

(Antherozoids) cukrh gaSA  
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(L.S. Of Archegoniophore) & 1 eknk FkSyl (Female 
Thallus) ds i`"Bh; Hkkx ij vkfdZxksfu;ksQksj (Archegoniophore) fodflr gksrs gSA  

2- - izR;sd vkfdZxksfu;ksQksj ,d cgqdks’kh; csyukdkj òUr (Stalk) rFkk Nrjhuqek fMLd 

(Umbrella Shaped Disc) dk cuk gksrk gS A fMLd 8 [k.Mks vFkok yksCl (Lobes) dk cuk gksrk 
gSA  

3 izkjEHk esa fMLd ds izR;sd yksc ds mijh lrg ij vxzkfHklkjh dze (Acropetal Succession) 
esa vkfdZxksfu;k (Archegonia) drkjc) :i ls fodflr gksrs gSA  

4 fu"kspu ds ckn ;s vkfdZxksfu;k fMLd ds mijh e/; Hkkx esa vfròf} ds dkj.k fupuh lrg ij 

vk tkrs gaSA rFkk i’pkfHklkjh dze (Basipetal Succession) es lt tkrs gaSA  

5 vkfdZxksfu;k dh izR;sd drkj ds nksukas vksj ,d vkoj.k ik;k tkrk gS ftls isjh dhfV;e (Peri 
chaetium) dgrs gSaA  

6 izR;sd vkfdZxksfu;e (Archegonium) ,d ¶ykLduqek (Flask Like) lajpuk gksrh gS] 

ftldk Åijh yEck iryk Hkkx xzhok (Neck) rFkk fupuk Qwyk Hkkx osUVj (Venter) 
dgykrk gS  

7 osUVj (Venter) ds uhps ,d NksVk o`Ur (Stalk) ik;k tkrk gS ftldh lgk;rk ls 
vkfdZxksfu;e fMLd ls tqMk gksrk gS 

8 osUVj ,d Lrjh; tSdsV (Jacket) ls f?kjk gksrk gSA 
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9 osUVj ds vUnj osUVj dSuky lsy (Venter Canal Cell – VCC) rFkk ,d v.M (Egg) ik;k 
tkrk gSA  

10 xzhok ds vUnj 4 usd dSuky lsy (Neck canal cell- NCC) ik;h tkrh gaSA  

11 ifjiDo gksus ij V.C.C. rFkk N.C.C u"V gksdj E;wflysftul (mucilaginous) inkFkZ cukrs 
gaSA ;g fu"kspu ds fy, ,UFksjksTokbM~l (antherozoids) dks v.M dh vksj vkdf"kZr djrk gSA  

 

 

 

 

 

 

 

 

 

 

 

(IDENTIFICATION AND CLASSIFICATION) 

(Division) (Bryophyte)

 iknidk; (Plant) ;qXedksn~fHkn (Gametophytic) rFkk lwdk; leku gksrh gSA  

 tM+ks dk vHkko gksrk gS ijUrq ewykHkkl (Rhizoids) ik;s tkrs gaSA 

 laogu mrd (Vascular) vuqifLFkr gksrs gSA  

 chtk.kqn~fHkn (Sporophyte) ;qXedksn~fHkn (Gametophyte) ij vkfJr gksrk gSaA 

(Class)- (Hepticopsida) 
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 iknidk; lwdk; leku vFkok if.kZy (Leafy) gksrh gS
 Ldsyl (Scales) rFkk ewykHkkl (Rhizoids) ik;s tkrs gSA 

 izdk'k la’ys"k.k mrd (Photosynthetic Tissue) esa DyksjksIykLV ik;s tkrs gaSaA

 dSiL;wy ess LrafHkdk (Columella) vuqifLFkr gksrh gaSA 
 bysVlZ mifLFkr vFkok vuqifLFkr gksrh gSA 

(Order) (Marchantiales) 

1- iknidk; lwdk; leku rFkk f}Hkkth ’kkf[kr (Dichotomously Branched) gksrh gSA 

  2--   FkSyl vik{k dk ì’VHkkx (Dorsal) izdk’k ljays"kh rFkk v?kj Hkkx (Ventral) lap;h 

(Storage) {ks=ksa esa foHksfnr gksrk gSA 

3- LdsYl rFkk ewykHkkl ik;s tkrs gSaA  

4- ewykHkkl fpduh fHkfr ;qDr (Smooth Walled) rFkk xqfydh; (Tuberculated) gksrs gaSA  

(Family)- (Marchantiaceae) 

 ok;q fNnz (Air Pores) cSjy leku gksrs gSa rFkk v?kj lrg ij [kqyrs gSA
 izdk’k la’ys"kh rUrq 'kkf[kr gksrs gSa rFkk ok;q dks"Vks esa ik;s tkrs gSA 

 nks izdkj ds LdsYl ik;s tkrs gSA mikfxdk ;qDr (Appendiculate) rFkk thfHkdkdkj 

(Ligulate) 
 ySfxd vax lo`Ur i=kas ij mRiUu gksrs gSa SA ftUgsa iaq/kkuh/kj (Antheridiophore) rFkk 
L=h/kkuh/kj (Archegoniophore) dgrs gSA 

 chtk.kqn~fHkn QqV (Foot), lhVk (Seta) ,oa dSIlwy (Capsule) esa foHksfnr gksrk gSaA

(Genus)- (Marchantia) 

 lwdk; dh mijh lrg ij vledks.kh; pqrqHkqZth; {ks= mifLFkr gksrs gaSA 

 xsek/kkuh (Gemma Cup) ik;s tkrs gaSA 

 laogu mrd (Vascular Tissue) vuqifLFkr gksrs gSaA

 chtk.kqn~fHkn (Sporophyte) ;qXedksn~fHkn (Gametophyte) ij vkfJr gksrk gSA
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(Exercise-5) 
 

 (Object)-  ykbdksiksfM;e LiksjkssQkbV dh ckg;] vkUrfjd ,oa tuu lajpukvksa dk v/;;uA 

 ykbdksiksfM;e dk ikS/kk] jstj] CysM] LykbM] cz’k] lw{en’khZ vkfnA  

(Observation) 

(External Structure Of Lycopodium Plant)

 ykbdksiksfM;e dk ikS/kk ckg; :i ls fuEu Hkkxksa esa c¡Vk fn[kk;h nsrk gSa & 

(Stem)- ;g Hkw’kk;h (Prostrate), lef}Hkkftr :i ls 'kkf[kr (Dichotomously 
Branched) gksrk gSA dqN 'kk[kk,¡ izkjaHk esa m/oZ (Erect) gksrh gaSA rus ,oa 'kk[kkvksa ds mij vR;f/kd 
la[;k esa ifRr;k¡s ik;h tkrh gSaA  

 (Leaves)- ;s ljy] òUrghu (Sessile) rFkk fyX;wy jfgr (Eligulate)gksrh gaSA ;s 

ekbdzksfQyl (Microphillous) rFkk gkseksfQyl (Homophyllous) gksrh gaSA vFkkZr~ ifRr;kW NksVh 

gksrh gaS ijUrq lHkh ifRr;k¡ vkdkj izdkj esa ,d leku gksrh gSaA i.kkZxz (Leaf Apex) uqdhyh 

(Pointend) gksrh gaSA e/; f’kjk (Midrib) mifLFkr gksrk gSA 'kk[kkvksa ij ifRr;kW lfiZy dze ( 
spirally) esa foU;Lr gksrh gaSA ijUrq ykbdksikfM;e luqZve (L. Cernuum) esa ;s pdz ds :i esa ik;h 

tkrh  gaSA dqN iztkfr;k¡ tSls yk- oksY;wckby esa ifr;k¡ gsVjksfQyl (Heterophyllous) gksrh gaSA  

(Root)- ;s viLFkkfud (Adventitious) izdkj dh gksrh gS rFkk Hkw’kk;h rus (Prostrate 
stem) ds fupyh lrg ls fudyrh gsA ;s ty vo’kks"k.k dk dk;Z djrh gaSA  
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4  (strobilus)- ;s vySafxd tuu ds le; 'kk[kkvksa ds vxzLFk Hkkx ij mRiUu gksrs gSaA ;s 
izk;% lef}Hkkth :i ls 'kkf[kr 'kk[kkvksa ij tksM+h eas ik;s tkrs gSA  

 

 (Internal Structure Of Lycopodium Stem) 

ykbdksiksfM;e ds rus ds T.S. dk lw{en’khZ }kjk v/;;u djus ij blesa fuEu lajpuk,¡ fn[kkbZ nsrh gaS 

(Epidermis)- ;g rus dk lcls ckgjh Lrj gksrk gSA bldh eksVkbZ dsoy ,d dksf’kdk 

dh gksrh gSA blds ckgj D;wfVdy (Cuticle) dh ,d ijr ik;h tkrh gSA  
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(Cortex)- ;g ,ihMfeZl ds uhps fLFkr gksrk gSA ;g dkQh pkSMk gksrk gS rFkk rhu Lrjks 

esa foHkDr gksrk gSA ckgjh ,oa vUr% dkVsZDl (Outer And Inner Cortex) LDysjsudkbesV~l 

dksf’kdkvksa (Sclerenchymatous Cells) ds cus gksrs gSA e/; dkVsZDl (Middle Cortex) 
iSjsudkbesVl (Parenchymatous)  gksrk gSaA ykbdksiksfM;e luqZve (L. cerniem) esa  fLFkfr mYVh 
gksrh gSA vFkksZr~ ckgk rFkk vr% 

dkWVsZDl iSjsudkbek ,oa e/; dkWVsZDl LDysjsudkbek ds cus gksrs gaSA dkVsZDl dh dksf’kdkvksa ds e/; 

vUrjdksf’kdh; vodk’k (Inter cellular Space) ugh ik;s tkrs gaSA  

(Endodermis)- ;g dkVsZDl (Cortex) ds vUnj ik;k tkrk gS rFkk ,dLrjh; gksrk 

gSA dksf’kdkvksa dh fHkfr ij dSLisfj;u fLVªIl (Casperian Strips) ik;s tkrs gSA  

(Pericycle)- ;g dksf’kdkvks dh nks& rhu Lrjkas dh cuh gksrh gS rFkk ,.MksMfeZl ds 
uhps ik;h tkrh gSaA  

(Stele)- ;g izksVksLVhy (Protostele) izdkj dk gksrk gS rFkk rus ds dsUnz esa fLFkr gksrk 

gSaA ykbdksiksfM;e (lycopodium) dh fofHkUu tkfr;kas esa vyx vyx izdkj dk gksrk gS] tSls&  

(i) ykbdksiksfM;e luqZve (L. cernuum)- fefJr LVhy (Mixed Stele)  
(ii) ykbdksiksfM;e DysosVe (L. clavatum)- IysDVksLVhy (Plectostele) 
(iii) ykbdksiksfM;e flykxksa (L. selago)- ,fDVuksLVhy (Actinostele) 

IysDVksLVhy gksus dh fLFkfr esa tkbye dksf’kdk,W IysV~l (Plates) ds :i esa O;ofLFkr gksrh gSaA bu 

IysV~l ds chp esa ¶yks,e (Phloem) dksf’kdk,¡ ik;h tkrh gS 
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(Reproductive Structures Of Lycopodium)
LiksjksQkbV esa vyaSfxd tuu LikslZ ds ek/;e ls gksrk gSA LikslZ gkseksLiksjl gksrs gSaA ;s LiksjsfUt;e 
ds vUnj fufeZr gksrs gaSA LiksjsfUt;k LiksjksfQy ds i`"Bh; lrg ij mRiUu gksrs gaSA ;s LiksjksfQy 
lewg esa 'kk[kkvksa ds vxz Hkkx ij l?ku :i ls yxs gksrs gaSA rFkk LVªksfcyl dk fuekZ.k djrs gaSA 
LVªksfcyl eas LiksjksfQy lfiZy dze ess foU;Lr gksrs gSA izR;sd LiksjksfQy ds i`"Bh; lrg ij ,dy 
:i ls Liksjsft;e ik;k tkrk gSaA ;s fdMuh ds vkdkj ds gksrs gaSA dqN tkfr;kas tSls ykbdksiksfM;e 
flykxks esa LVªksfcykbZ ugh ik;s tkrs gSA  

(L.S. Of Strobilus) yEcor~ dkV esa ykbdksiksfM;l ds LVksfcyl 
esa fuEu y{k.k fn[kk;h nsrs gSa&  

izR;sd dksu vFkok LVªksfcyl ,d dsUnh; v{k dk cuk gksrk gS ftl ij vusd chtk.kqiw.kZ vFkok 

LiksjksfQy lafiZy dze esa foU;Lr gksrs  gS L S esa ;s LiksjksfQy v{k ds nksuks ik’oZ Hkkx esa yxs 
fn[kk;h nsrs gaSA  

   ¼2½ LiksjksfQy dk vxz Hkkx uqdhyk gksrk gS rFkk ;g vao`r (Sessile) gksrk gSA  

   ¼3½ izR;sd LiksjksfQy ds mijh lrg ij vk/kkj ds ikl ,d o`Ddkdkj (Kidney Shaped) 
Liksjsft;e ik;k tkrk gSA  

   ¼4½ izR;sd Liksjsft;e ,d xksykdkj vFkok v.Mkdkj FkSyhuqek lajpuk gksrh gS ftlds vk/kkj ij 

NksVk òUr (Stalk) ik;k tkrk gSsaA 

¼5½ Liksjsft;e ds pkjksa vksj ,d cgqLrjh; fHkfr ik;h tkrh gS ftlds vUnj vla[; LikslZ Hkjs gksrs gaSA  

¼6½ fHkRrh dk lcls vkUrfjd Lrj VsiVe (Tapetum) dgykrk gSA ;g iks"kd Lrj gksrk gS rFkk 
chtk.kqvksa dks iks"k.k iznku djrk gSA  

¼7½ izkjaHk esa Liksjsft;e ds vUnj vla[; Liksj ekr` dksf’kdk (Spore Mother Cells)  ik;s tkrs gSaA 
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izR;sd Liksj ekr` dksf’kdk v/klw=h foHkktu (Meiosis) ds i’pkr~ vxqf.kr LikslZ (Haploid Spores)  
fufeZr djrs gSaA   

¼8½ LikslZ gkseksLiksjl (Homosporous) gksrs gSa vFkkZr~ vkdkfjdh; :i ls ( Morphologically) 
,d leku gksrs gSSA  

¼9½ izR;sd Liksj vkdkj esa NksVh] xksy rFkk ihys jax ds gksrs gS]A bldh lrg lqjnjh (Rough) gksrh gS 
rFkk bl ij ,d frdksuk mHkkj ik;k tkrk gS ftls VªkbjsfM,V mHkkj (Triradiate Ridge) dgrs gSa  

¼10½ Liksjsft;e ls eqDr gksus ds ckn izR;sd Liksj vadqfjr gksdj u;s xSfeVhQkbV mRiUu djrs gSa  

(IDENTIFICATION AND CLASSIFICATION) 
(Group) (Pteridophyta)

 ikni 'kjhj chtk.kqn~fHkn tM] rus o ifRr;ks esa foHkkftr A
 tMas viLFkkfudA
 laoguh iwy mifLFkrA 

(Division) (Lycophyta) 

1- ifRr;k¡] NksVh ljy rFkk ,d e/; f’kjk ;qDrA  
2- chtk.kq/kkuh chtk.kqi.kZ ds ì"Bh; lrg ijA  
3- ikS/ks lechtk.kqd vFkok fo"kechtk.kqdA  

(Class) (Eligulopsida) 

1- ifRr;ksa ij thfHkdk vuqifLFkrA 

(Order) (Lycopodiales)

1- ikS/ks lechtk.kqdA 

(Family) -  (Lycopodiaceae) 

1- ifr;k¡ thfHkdk jfgrA  

(Genus) (Lycopodium)  

1- ifV~VyjeHk (Plectostele) dk ik;k tkukA  
2- chtk.kq/kkuh xqnsZ ds vkdkj dhA  
3- lechtk.kqd voLFkkA  
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(Exercise- 6) 

(Object) - ikbul ds ijkxd.kksa dh ljapuk dk v/;;uA  

% ikbul dk uj 'kadq] uhMy] LykbM] la;qDr lw{en’khZ vkfnA  

 (Preparation Of Temporary Slides Of Pollen 
Grains) 

 ikbul ds uj 'kadq ij fLFkr ekbdkszLiksjksfQy ds lrg ij 
ekbdzksLiksjsft;e esa Nsn dj ijkxd.kksa dks ckgj fudky ysrs gaSA dqN ijkxd.kksa dks LykbM ij j[kdj 
fXyljhu foy;u dh lgk;rk ls vLFkk;h ekm.V rS;kj djrs gSaA  

(Stracture) & lw{en’khZ }kjk v/;;u djus ij ijkxd.kksa dh lajpuk fuEukuqlkj fn[kk;h 
nsrh gSA  

ikbul ds ijkxd.kksa ds LFkk;h LykbM dk lw{en’khZ; v/;;uA (Pinus Microscopic Study Of 
Permanent Slide Of Pollen Grains) 

1- ikbul ds ijkxd.k (Pollen Grains) uj 'kadq ij fLFkr ekbdkszLiksjksfQy ds 
ekbdkszLiksjsfUt;e esa ik;s tkrs gSaA

2- ;s vkdkj esa vR;f/kd NksVs gksrs gS rFkk izR;sd ijkxd.k esa nks ia[k (Wings) ik;s tkrs gS 

3- Ikjkxd.kksa ds ia[k dk fuek.kZ ,Dtkbu (Exine) ds QSyus ls gksrk gSA 

4- ,Dtkbu nksuks ik’oZ Hkkx esa Qwydj xqCckjsuqek (Balloon Shaped)  ia[k cukrk gSA ;g 
ijkxd.kksa ds fodj.k (Dispersal) esa lg;ksx djrk gSA 

5- izR;sd ekbdzksLiksj vFkok ijkxd.k ds dksf’kdknzO; esa ,d cMk dsUnzd ik;k tkrk gSA blds 

vykok mijh fdukjs dh vksj nks izksFksfy;y dksf’kdk (Prothalial Cells) Hkh ik;s tkrs gSaA 
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(Exercise-7) 

(Object) ifjiDo ijkx dks"k dh lajpuk dk v/;;uA 

/krqjk ds iq"Ik ds ijkxdks"k] CysM] LykbM] cz’k uhMy] lw{en’khZ vkfnA 

T.S. (Preparation Of Temporary Slide 
Of Anther) 

/krqjk iq"Ik rFkk mlds vanj ijkxdks"k ds T.S. dk vLFkk;h LykbM 
rS;kj djus ds fy, /krqjk ds ijkx dks"k dk mi;ksx djrs gSaA jstj vFkok CysM dh lgk;rk ls 
ifjiDo ijkxdks"k dk iryk lsD’ku dkVdj LykbM ij j[krs gSaA rFkk doj fLyi dh lgk;rk ls 
vLFkk;h LykbM rS;kj djrs gSA  

(Structure) lw{en’khZ }kjk ns[ks tkus ij ijkxdks"k dh lajpuk fuEukuqlkj fn[kk;h 
nsrh gSA  

 T.S. esa ijkxdks"k pkj izdks"B (Chamber) dk cuk fn[kkbZ nsrk gSA  

 ijkxdks"k dh fHkfRr (Anther Wall )fuEu Lrjks dh cuh gksrh gSA  

(i) ,fiMfeZl (Epidermis) 
(ii) e/;Lrj (Middle Layers) 
(iii) ,.MksfFkfl;e (Endothicium) 
(iv) VSisVe (Tapetum) 

 ,fiMfeZl  (Epidermis) ,d Lrjh; gksrk gS ftlds ckgj D;wfVdy (Cuticle) dh eksVh ijr 
ik;h tkrh gSA e/; Lrj dksf’kdkvksa ds 2&4 ijrksa dk cuk gksrk gSA e/; Lrj rFkk ,fiMfeZl 

ds chp esa ,dLrjh; ,.MksfFkfl;e (Endothicium) fLFkr gksrk gSA bldh dksf’kdkvksa esa 

js’ksnkj LFkwyu (Fibrous thickening) ik;h tkrh gSA  

 VSisVe (Tapetum) dh dksf’kdk,W ifjiDo gksus ij cgqdsUnzdh; (Multinucleate) gksrh gSA 
ftlds vUnj l?ku dksf’kdknzO; ik;k tkrk gSA ;g iks"kd Lrj (Nutritive Layer) gksrk gS 
tks vUnj cuus okys ekbdzksLiksj (Microspore) dks Ikksa"k.k iznku djrk gS  

 ijkxd.kksa ds LQqVu (Dehiscence) ds iwoZ VSisVe rFkk ,.MksfFkfl;e dh dksf’kdk,¡ u"V 

(Degenerate) gks tkrh gSA 
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 ijkxdks"k fHkfRr (Anther Wall) esa fof’k"V ljapuk ik;h tkrh gS ftls LVksfe;e (Stomium) 
dgrs gaSA ;g ijkxdks"k ds LQqVu ( Dehiseence) esa lg;ksx djrk gSa 

 ijkxdks"k ds vUnj ijkxd.k ( Pollengrains) izkjaHk esa VsVªkM (Tetrad) ds :i esa O;ofLFkr 
gksrs gSa tks ckn esa vyx&vyx gks tkrs gaSA  
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Exercise-7 
 

(Object) - 
  

(Solution)-  (Types Of Gametes Produced 
By A Plant) – ladj.k (Hybridisation) ds fy, p;fur uj ,oa eknk ikS/ks (Male And 
Female Parents)  ,oa F1 ikS/kks ls cuus okys ;qXed ds izdkj ikS/ks ds thuksVkbi 

(Genotype) ij fuHkZj djrs gSaA gksekstk;xl (Homozygous) ikS/kks esa dsoy ,d izdkj ds 

;qXed curs gS] tcfd gsVjkstk;xl (Heterozygous) ikS/kks esa cuus okys ;qXedksa ds izdkj 

muesa gsVjkstk;xl ,fyYl (Heterozygous Alleles) dh la[;k ij fuHkZj djrh gSA 

;qXedks dh la[;k  =2n 

                                                                                ¼tgkW n = Number of heterozygous allelic pair) 
(a) ,dladj dzkal ds F1 (Aa) esa ;qXedksa dh la[;k  

 

                                                                      =2n 

                                                                                                  =21 

                                                                                                                  =2 
                                           ¼ Number of heterozygous allelic pair =1) 

(b) f}ladj dzkal ds F1 (AaBb) esa ;qXedksa dh la[;k  

                                                                      =2n 

                                                                                                  =22=2x2 
                                     ¼ Number of heterozygous allelic pair =2) 

                                                                                                                  =4 
(c) f=ladj dzkal ds F1 (AaBbCc) esa ;qXedkas dh la[;k  

                                                                      =2n 

                                                                                                  =23 
                                     ¼ Number of heterozygous allelic pair =3) 

                                                                                                                  =2x2x2 
   =8 
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 (Exampal) % Aabb rFkk Aabb thuksVkbi okys ikS/ks ls cuus okys ;qXedksa ds izdkj 
crkb;sA  

(Solution) (i) Aabb thuksVkbi okys ikS/ks esa fy, A gsVjkstk;xl rFkk b gksekstk;xl gSA vr% 

cuus okys ;qXed (gammtes) dh la[;k  

                             =2n 

                                                                                ¼tgkW n = Number of heterozygous allelic pair) 
                                                           = 2x1                =2 
vr% Aabb }kjk ;qXed ds izdkj dh la[;k = 2 gksxhA  
 
 

 

 

 

   Aabb 

    Ab     ab 
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(ii)  AaBb thuksVkbi okys ikS/ks esa A rFkk B nksuks gsVjkstk;xl gSA vr% blls mRiUu gksus okys 
;qXed dh la[;k   

                             =2n                  = 2x2 
                                                           = 4                 

 

 

 

 

 

 

 

 

 

 

 

vr% Aa Bb }kjk pkj izdkj ds ;qXed mRiUu gksrs gSA  

 

 

 

 

 

 

 

          AaBb 

  AB    Ab     aB      ab 
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vH;kl & 8 

(Exercise – 8) 

 

(Object) - psdj cksMZ dh lgk;rk ls dzkal AaxBb }kjk mRiUu larfr dh thuksVkbi Kkr 
djukA  

(Solution) 

(i) Aa  = 
  

  

                         Aa     

 

(ii) Bb  = 

 

                           Bb  

 

  

  

A 

a 

B 

b 
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nksuks ikS/kkas }kjk mRiUu ;qXedksa ds chp Random la;qXeu ls mRiUu larfr;ksa ds thuksVkbi fuEu psdj 
cksMZ dh lgk;rk ls Kkr dh tk ldrh gSA  

 

 A a 

B AB aB 

b Ab ab 

 

 

 

larfr;ksa ds thuksVkbi ,oa muds vuqikr  

=    AB aB Ab ab 

      1         :         1            :            1             :          1 

 




