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K�Diu
cæça� bjhl®ghd v�tif nk� go¥Ã�F« njitahd

jFÂæid¥ bg�¿L« tifæ� Ï¥ghlü� jahç¡f¥g£L�sJ.
cæçaè� gy nk«g£l ÃçÎfis¥ g�¿ f�w¿jY¡fhz mo¤js«
Ñ� tF¥òfë� ghl¤Â£l§fë� c�sJ. vdnt, nk�ãiy
tF¥Ã�fhd Ïªüè�, cæçaè� gy ÃçÎf� bjhl®ghd éçthd
és¡f§fis më¥gJ vëjh»Í�sJ. Ïªüè� ghl§f� 12tJ
tF¥ò¥ ghl§fSl� bjhl®òilait. Ï¥ghl§fis e�F m¿j�
nk� tF¥Ã� Jiz br�Í«.

éy§»a� bjhl®ghd gy ü�fisÍ« go¡f M®t« ö©L«
tifæ� Ïªüè� ghl§f� mik¡f¥g£L�sd. Ïj�fhd gh®it
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fâå tiy¤ js§fisÍ« ga�gL¤jyh«.

x�bthU ghl¤Â� ÏWÂæY« khÂç¡ nf�éf� c�sd.
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ngh�w gy Âw�fis M�Î br�J C¡Fé¡F« tifæ� Ãw
nf�éfis MÁça®f� mik¤J¡ bfh�syh«.

Ï�iwa th�¡ifæ� njitfS« mj�»izahd
ts®¢ÁfS« mÂfç¤J�s ãiyæ� cæça� Jiwf� K¡»a¤Jt«
bg�W�sd. vdnt cæça� f�éæ� M®t« bfh�Sj�
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1. g�Yæça�ò

ekJ òé¡nfhs¤Â� gy tif¥g£l cæçd§f�
th�ªJtU»�wd. 5 Kj� 30 ä�èa�tif cæçd§f� thHyh«
vd fz¡ÑLf� bjçé¡»�wd. j�nghJ Vw¡Fiwa 2.5 ä�èa�
cæçd§f� milahs« fhz¥g£L m¿éa� Kiw¥go
bgaçl¥g£L�sd.    Ït�¿� 1.5 ä�èa� cæçd§f� éy§F
tif rh®ªjitfshF«. Ï�éy§Ffë� ó¢Áæd§f� k£Lnk
750,000 MF«. cy»� 350,000 jhtutiff� c�sd. Ït�¿� gy
tif M�fh¡f�, ó�irf�, kh° tiff� k�W« ca® ãiy¤
jhtu§f� ml§F«.

Ï�tifæ� khWg£l j�ikfis¡ bfh©l gy
cæçd§fS« ãiy¤J th�jiy cWÂbr�tj�F mit thG«
Ïl§fisÍ« R�W¢ NHiyÍ« Ó® bflhk� ghJfh¤j� nt©L«.
cæçd§fsid¤J« cæu�w Ïa�if¢ NHiy rh®ªJ�s
K¡»a¤Jt¤Âid cz®¤J« tifæ� cæ®¡nfhs« (biosphere )
vD« fU¤JU cUth¡f¥g£L�sJ. g�bdL§ fhykhf Ïa§»tU«
Ïa�ò k�W« cæça¤ j�ikfis¢ rh®ªj R�W¢ NH� bra� Âw�
fis cæ®¡nfhs« vD« cUtf« F¿¥ÃL«. Ï¤jifa NH� bra�
Âw� x�W¡bfh�W rh®ò¤j�ikfisÍila gy bk�ikahd
bjhl®òfë� x£L bkh¤j btë¥ghlhF«. fh�W, Ú®, éy§Ff�,
jhtu§f�,  E©âæçf�, kåj®f� vd mid¤J«
x�Wlbdh�W bjhl®òl� bra� òçªJ cæçid¤ jh§F« R�W¢
NH� njh�¿Í�sJ.  cæç¡nfhs¤Âid mjDila EQ¡fkhd
bra� Âw�fSl� ghJfh¡f nt©oaJ Ï�iwa njitahf
mikªj�sJ, Ï¤jifa ghjfh¥Ã�bfd cyf ehLf� mid¤J«
x�W To gy Ô®khd§fis ãiwnt�¿Í�sd.

Ïjdo¥gilæ� I¡»a ehLf� rigæ� R�W¢ NH�
mik¥ò kåjç� R�W¢NH� F¿¤j g�dh£L c¢Á khehL
x�¿id 1972 « M©L °lh¡ nAhä� T£oaJ. Ï«kheh£L
Ô®khd§fë� mo¥gilæ� �xnu xU óä� vD« Áw¥ò¤ bjhl®
V�gL¤j¥g£L gu¥Ãél¥g£lJ.  1982 « M©L eænuhÃæ�
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R�W¢NH� bjhl®ghd I.eh. fU¤ju§f« eilbg�wJ. Û©L« 1992
� òé c¢Á khehL vD« äf¥bgça fU¤jh§F I.eh. rig rh®Ã�
çnah o b#ånuhé� T£l¥g£lJ. m«kheh£o� e« midtç�
�vÂ®fhy«�  vD« jiy¥Ã� éthj§f� nk� bfh�s¥g£ld.
g¤jh©Lf� fê¤J Û©L« äf¥bgça cyfséyhd khehL 2002
« M©L n#hf�d°bg®»� T£l¥g£lJ. mid¤J khehLfëY«
cæUy»� g�Yæ®¤ j�ikÍ« mjid¥ ghJfh¤jY«
tèÍW¤j¥g£L�sd.

ÏªÂahé� g�Yæ®¤ j�ik

ÏªÂahé� gytif¥g£l cæçd§f� c©L. cy»� c�s
jhtu tiffë� 7%   ,éy§Ffë� 6.5%   ÏªÂahé� c�sd.
Ï§F�s éy§Ffë� 62% ,  Ï§F njh�¿ g�bdL§fhykhf
th�ªJ tUgit.  cy»� äFªj g�Yæ®¤j�ik bfh©l 12
ehLfë� ÏªÂahÎ« x�whf milahs« fhz¥g£L�sJ.

IRC - 1B, 1C, 1D ngh�w bra�if¡ nfh�fsh� më¡f¥g£l
juÎfë� mo¥gilæ� 1999 « M©o�fhd njÁa tdts m¿¡if
btëæl¥g£L�sJ. Ïj�go ÏªÂahé� bkh¤j td¥gu¥ò 637,293
rJu»nyh Û£l®f� vd¡ F¿¥Ãl¥g£L�sJ. Ï¥gu¥ghdJ
ÏªÂahé� bkh¤j¥òé¥gu¥gsé� 19 .39%  MF«.  ÏÂ� 64
ä�èa� bA¡nl®f� ml§»Í�sd.

ÏªÂa¤ jhtu§fë� 15 ,000 ó¡F« jhtu§f� c©L.
mt�¿� 1 ,500 tiff� kiwªJ éL« N�ãiyæ� c�sd.
ghY£otif éy§Ff� 672 Ïd§fshf c�sd. Ït�¿� 63
tiff� m°[h« gFÂæ� th�ªJtU»�wd. ÏªÂahé� 1,228
gwit Ïd§f� c©L. ÏJ  cy»� bkh¤j¥ gwit
v©â¡ifæ� 13%   MF«.  ÏªÂahé� 446 tif C®td
Ïd§fS« 204 tif Ú®ãy th�éfS« c�sd.

cy»� gytif cæçd§f� c�s ãiyæ� mt�¿id
milahs« f©L bfh�S« Kiwf� njit. milahs« fh©gJ,
bgaçLtJ ngh�w Kiwf� gy M©Lfshfnt eilKiwæ�
c�sd. cça tifgh£L Kiwf� Ï�yhk� fz¡f�w
v©â¡ifæ� c�s éy§Ff� jhtu§fis¥ g�¿ cça Kiwæ�
m¿ªJ bfh�s ÏayhJ.
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1.1. tif¥gh£L Kiwf�
cæçd§fis tif¥gL¤J« v©z¤ij mç°lh£o�

(384 - 322 ».K) Kj� Kjyhf V�gL¤Âdh®. éy§Ffis mt�¿�
th�Kiw, bra�f�, gH¡f§f� k�W« cl�gFÂfë� mo¥gilæ�
tif¥gL¤jyh« vd mt® bjçé¤jh®. Ïj�bfd ó¢Áf�, Û�f�,
gwitf�, Âä§fy§f� ngh�w éy§Ffis Ït® T®ªJ ftå¤J
étç¤jh®. ó¢Áæd¤Â� t©LfS¡fhd nfhèah¥ouh ,
<¡fS¡fhd o¥ouh tçirfis¤ njh�Wé¤jh®. Ï¡fhuz§fsh�
mt® cæça� tif¥gh£o� jªij vd¥ngh�w¥gL»wh®.

j�fhy¤Â� tifgh£oa� gâæid Ï§»yhªÂ� #h� nu
1627 - 1705 Kjè� Jt¡»dh®. tif¥gL¤Jj� bjhl®ghd ÏtuJ
gil¥gh»a Synopsis Methodica Animalium Quadrupedum et Serpentini
Generis  vD« ü� 1693� btëæl¥g£lJ. Ït® éy§Ffis
Ïu¤jKilait ,  Ïu¤jk�wit  vd tif¥gL¤Âdh®. nkY«
brÎ�f�, Eiupu�f�, tisef§f�, g�f� M»at�¿�
mo¥gilæ� éy§Ffis tif¥gL¤j Ka�wh®. j§fS¡F�
Ïd¥bgU¡f« br�git X® Ïd« rh®ªjit vD« Kiwahd
és¡f¤ij Kjè� bjçé¤jt® Ït®.

°Ål� eh£o� fh®� è�da° (1707-1778) tif¥gh£oaiy
nkY« nk«gL¤Âdh®. vdnt jh� Ïtiu �tif¥gh£oaè� jªij�
v�»nwh«. Ït® 1758� jkJ òf�ä¡f ‘Systema naturae’ (Ïa�ifæ�
tifghL) vD« üiy btëæ£lh®. Ït® Kj�Kiwahf éy§F,
jhtu Ïd§fë� tif¥gh£o� �Ñêw§F goãiy� (hierarchy) Kiwia
njh�Wé¤jh®. éy§Ffis tF¥ò, tçir, Ïd«, Áw¥Ãd« vD«
goãiyfë� ãiyãW¤Âdh®. éy§Ff� jhtu§fS¡F Ït®
�ÏUbga®fëL«� Kiwia V�gL¤ÂaJ K¡»a ãf�thF«.

äf mÂf v©â¡ifæ� g©òfis fz¡»� bfh©L
cæçd§fis tif¥gL¤Jj� nt©L« v�w fU¤Âid Ãuh�R
eh£o� jhtuéayh® ik¡nf� Ml«r� (1727-1806) K�åiy¥
gL¤Âdh®. Ïjdh� �v©rh®ò tifgh£oa�� cjakhæ�W.

è�da° njh�Wé¤j Kiwia nk«gL¤j Ka�wt®fë�
Kj�ikahdt® yhkh®¡ (1744-1829) Mth®. cæça� bjhl®ghd
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jdJ  v©z§fis ‘Histoire Naturelle des Animaux sans Vertebres’
vD« jiy¥Ã� VG ò¤jf§fshf btëæ£lh®. éy§Ffis gçzhk
mo¥gilæ� tif¥gL¤Âdh®. éy§Ffis gçzhk¤ bjhl®ò
bfh©L mt® njh�Wé¤j tiugl« X® »is¤j jhtu mik¥ig
x¤ÂUªjJ. Ï�tifæ� gçzhk¤ bjhl®ò mo¥gilæ�
tif¥gL¤ÂaJ X® òÂa Kiwahf mikªjJ.

tifgh£lik¥Ã� got§fsh»a cæçfS¡F« ÏlK©L vd
Féa® (1769-1832) bjçé¤jh®. ÏtuJ Kiwæ� éy§Ff� eh�F
ÃçÎfshæd. mit

KJbfY«Ãf� - Û�f� Kj� ghÿ£of� tiuæY«.

bkhy°fh- bk�Ylèf�, gh®d»�f�.

M®£oFny£lh - »u°nlÁah, ó¢Áæd§f�, ÁyªÂ¥ ó¢Áf�.

nuona£lh - K£njhèf�, cUis¥ òG¡f�, FêÍlèf�.

rh®y° lh®éå� ‘Origin of species’ (Ïdkhj�) vD« ü�
1859� btëæl¥g£lJ. Ïtç� gçzhk¡ fU¤J¡f� e�y
tunt�ig¥ bg�wd. tif¥gh£oaiy gçzhk¤Â�fhd rh�whf¡
fUJ« òÂa v©z« njh�¿aJ. tif¥gh£oayh® j§fsJ gâæ�
K¡»a¤Jt¤ij m¿ªjd®. gy Á�¿d§f� cUth»d.

1930fë� eÅd tif¥gh£oa� cUthf¤ Jt§»aJ. éy§»d
v©â¡if (Population) K¡»a¤Jt« bg�wJ. Ï. nka® (1942) vGÂa
‘New Systematics’ (òÂa tif¥gh£likÎ) tifgh£L¤ Jiwæ� X®
ik� f�yhdJ. Ïd¥bgU¡f¤ bjhl®òf� bfh©l cæçd¡
T£l§fns Ïdbkd¥gL« vd Ït® bjçé¤jh®. vdnt �Ïd«�
v�gJ X® T£l« v�whdJ. Ïjdh� Ïa�if¡ T£l§fë� g©òf�
tifgh£oaè� K¡»a¤Jt« bg�wd. nkY« el¤ij¥ g©òf�, Fu�
xè, N�ãiyf�, kuò¥g©òf�, gut� j�ikf�, cl�braèa�, cæ®
ntÂæa� ngh�wt�iwÍ« fU¤Â� bfh�Sj� njitahdJ.
Ï�éj« �cæça� mo¥gilæ�� tif¥ghL (Biological taxonomy)
cUthdJ.

1.1.1. bjhF¥òf�, Áw¥Ãd§f� - K�Diu.
tif¥gh£oa�, bjhl®ò¤ bjhF¥gikÎ, tif¥gL¤J«

Kiwf� M»ait g�¿a bjëthd tiuKiwfis tifgh£oayh®
cz®ªÂU¤j� njit. Ïit _�W« khWg£l bghUSilait.
‘Taxonomy’ vD« »nu¡f _y¢ brh�è� mo¥gilæ� tifgh£oa�
(bjhF¥Ãa�), �cæçd§fis tif¥gL¤J« bfh�iffS«
KiwfS« bfh©l m¿éa� ÃçÎ� vd¥gL»wJ (Ï. nka®, 1966).
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Ïd¤bjhl®ò bjhF¥gikÎ ,  M§»y¤Â� ‘Systematics’
vd¥gL«. ‘Systema’ v�gj�F �bjhl®ò mikÎ� v�w bghUS©L.
vdnt �Ïa�ifahd gçzhk¤ bjhl®òfë� mo¥gilæ�
tif¥gL¤Jjny Ïd¤bjhl®ò bjhF¥gikÎ� MF«. �cæçd§fë�
tiffisÍ« khWghLfisÍ« m¿éa� mo¥gilæ� M�Î br�J,
Ïd§fë� cwÎKiwfis m¿tnj Ïd¤bjhl®ò bjhF¥gikÎ�
MF« vd í.í Á«r� (1961) bjçé¤J�sh®.

�tif¥gL¤Jj�� vD« brh� tifgh£L Kiwia k£Lnk
F¿¥ÃL«. ÏJ X® m¿éa� Jiwa�W. �éy§»d§fis gy
ÃçÎfshf  mik¤jny tif¥gL¤Jj�� vd í.í. Á«r�
bjçé¤J�sh®.

bjhF¥ò m�yJ tif¥gh£L myF (Taxon)
F¿¥Ã£l g©òfë� mo¥gilæ� éy§Ff� gF¡f¥

gL»�wd. Ï�tifæ� V�gL¤j¥gL« ÃçÎf� bjhF¥òf� m�yJ
tifgh£L myFf� MF«. vdnt X® bjhF¥ò v�gJ �jå¥Ãçthf
V�gL¤J« tifæ� khWg£l g©òfis¡ bfh©l mik¥ghF«�.

éy§»a� tif¥gh£o� bjhFÂ, tF¥ò, tçir, FL«g«,
Ïd«, Áw¥Ãd« ngh�w gy bjhF¥òf� m�yJ myFf� c©L.
bjhFÂ Kj� Áw¥Ãd« tiu mik¡f¥g£L�s Kiw Ñêw§F
goãiy Kiw vd¥gL«. ÏÂ� x�bthU ÃçÎ« F¿¥Ã£l g©òfë�
mo¥gilæyhdJ. Ï¤jifa mik¥ò Kiw kåjuh� V�gL¤j¥g£lJ.
våD« Ïa�ifæ� Ïj�F Ïizahd bjhF¥òf� c�sij¡
fhQjèY« bt�ntW bjhF¥òfë� bghW¤JjèY« jtWf�
neçlyh«.

�bjhFÂ� v�gJ X® bgça bjhF¥ghF«. éy§Fyf« gy
bjhFÂfis¡ bfh©L�sJ. x�bthU bjhFÂia¢ rh®ªj éy§F«
F¿¥Ã£l Áy g©òfsh� Kj� ãiyæ� milahs« fhz¥gL»wJ.

g©òf� bjhFÂ

xU br� éy§Ff� ònuh£nlhnrhth

Jis clèf� bghç~bguh (JisÍlèf�)

bghJthd cl�-Óuz¡ Fê Óby�onu£lh (FêÍlèf�)

j£il¥òG¡f� Ãsh£obA�ä�Â° (j£ilòG Ïd«)

ü� ngh�w òG¡f� ãk£nlhlh (cUis¥ òG Ïd«)

fQ¡fh�f� M®¤nuhnghlh (fQ¡fhèf�)

bk�ikahd cl� gu¥ò bkhy°fh (bk�Ylèf�)
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cl�njhè� K£f� v¡ifndhbl®nk£lh(K£njhèf�)

KJF eh© bfh©lit fh®nl£lh

X® bjhFÂæ� éy§Ff� ntWgy bghJ¥g©òfisÍ«
bg�¿U¡fyh«. bjhFÂ nkY« gy bjhF¥òfshf¥ Ãç¡f¥g£L�sJ.

bjhFÂ bjhFÂ bjhFÂ

Jiz¤bjhFÂf�   (m)                (m) bgU« tF¥òf�

                tF¥òf� tF¥òf� tF¥òf�

goãiy mik¥Ã� bjhFÂæ� Ñ� tF¥òf� c�sd. X®
tF¥Ã� c�s cW¥Ãd®f� Áy F¿¥Ã£l g©òfsh� milahs«
fhz¥gL»�wd®. Ï«Kiwæ� bjhFÂ ònuh£nlhnrhthé� 4
tF¥òf� c©L.

t F ¥ ò g © ò

iunrhnghlh nt® ngh�w nghè¡fh�f�.

Áèna£lh Áèa§fis¥ bg�¿U¤j�.

~¥shb#�ny£lh firæiH bfh©lit.

°nghnuhnrhth °ngh®f� cilait.

X® tF¥ò, Û©L« bgU« tçirfshfnth m�yJ
tçirfshfnth gF¡f¥gL«.

tF¥ò tF¥ò

JiztF¥ò

bgU« tçir         (m�yJ)
tçir

tçir

        tçirf� X® F¿¥Ã£l g©gh� khWg£oU¡F«. cjhuzkhf
tF¥ò. ó¢Áæd« 29 tçirfshf¥ gF¡f¥g£L�sJ. Ï�tçirf�
x�bth�W« X® F¿¥Ã£l g©Ãdh� milahs« fhz¥gL»�wd.

t ç i r g © ò c j h u z «

VOnuh Ïw¡iffë�iy byÃ°kh (ò¤jf¥ó¢Á)

by¥Ãnlh¥ouh brÂ�fSila Ïw¡iff� t©z¤J¥ó¢Á

o¥ouh Ïu©L Ïw¡iff� bfhR¡f�

iAädh¥ouh bk�èa Ïw¡iff� Fséf�

X® tçir Û©L« gy FL«g§fshf¥ gF¡f¥gL«.
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tçir tçir

bgU§FL«g«       (m�yJ)

FL«g«    FL«g«

x�bthU FL«gK« gy Ïd§fis c�sl¡»aJ. Ïd«,
Û©L« gy Áw¥Ãd§fshf¥ gF¡f¥g£L�sJ.

Ï¤jifa goãiy mik¥Ã� Áw¥Ãd§f� K¡»a
bjhF¥òfshF«. Áw¥Ãd« X® Ïa�if mik¥ghF«. Ãw bjhF¥òf�
mid¤J« khWj�fS¡Fçait. Áw¥Ãd« X® ãiyahd
mik¥ghF«. gçzhk khWj�f� Áw¥Ãd§fë� ãiyæ� jh�
neçL«. vdnt Áw¥Ãd« F¿¤j fU¤J¡f� cæça� K¡»a¤Jt«
bg�W�sd.

Áw¥Ãd¡ fU¤J¥ got§f�
Jt¡f¤Â� Áw¥Ãd« v�gJ x¤j g©òfisÍ«

mik¥ÃidÍ« bfh©l éy§»d§f� vd bfh�s¥g£lJ.
j�fhy¤Â� Áw¥Ãd« F¿¤j, _�W K¡»a fU¤J¥ got§f�
V�g£L�sd.

1 .  tifrh®ªj Áw¥Ãd«  :- Ï¡fU¤J mç°lh£oè� �mtÁa¥
g©òf� bfh©lit� vD« nfh£gh£o� mo¥gilæ� mikªJ�sJ.
Ïj�go X® Áw¥Ãd« mj� òw mik¥Ã� bg�W�s mtÁa¥
g©òfsh� milahs« fhz¥gL»wJ vdyh«.

2. bga® rh®ªj Áw¥Ãd« :- Ï¡fU¤Â�go X® Áw¥Ãd« kåjuJ
v©z¤jh� V�gL¤j¥g£L bgaçl¥g£L�sJ. nkY« Ïa�ifæ�
�Áw¥Ãd§f�� vD« bjhF¥ò njh�WtÂ�iy. jå cæçfns
cUth»�wd. vdnt X® Áw¥Ãd« ekJ v©z« rh®ªj mik¥ghf¡
bfh�s¥gL»wJ.

3. cæça� Áw¥Ãd«:-  Ï¡fU¤Â�go Ïa�ifæ� j§fS¡F�
Ïd¥bgU¡f« br�Jbfh©L Ãw éy§FfëèUªJ Ïd¥bgU¡f¤
jåikia¥ bg�w X® T£lnk Ïd« vd¥gL»wJ.

1.1.2. tifgh£L Kiwf�
v©â¡if tifghL - ~bgdo¡ Kiw

Ï«Kiwæ� X® bjhF¥ò m�yJ tifgh£L myF v�gJ �X®
T£l«� vd¡fU¤Â� bfh�s¥gL»wJ. x£Lbkh¤j x�Wikfë�
mo¥gilæ� Ïd§f� milahs« fhz¥gL»�wd. Ïj�bfd
fz¡»byL¡F« T£l¤Â� myF O T U (Operational taxonomic units)
vd¥gL»wJ.



8

Ï�tif milahs« fhQjè� bjhF¥òfS¡F Ïilæ�
c�s x�WikfS« nt�WikfS« K¡»a¤Jt« bgW»�wd.
Ïj�fhd msÎnfh� 0 Kj� 1 tiuæyhd F¿pLfis¡
bfh©L�sJ. �1� v�gJ KG mséyhd x�WikiaÍ« �-1� v�gJ
nt�WikfisÍ« F¿¥ÃL«. Ï«Kiwæ� äf mÂf msé� �juÎf��
(data) njit¥gL«. bjhl®òila Ïd§fë� juÎf� ò�ëæa�
Kiwfsh� M�Î br�a¥gL»�wd. ÏÂ� fâåf� äfÎ«
cjÎ»�wd.

1.1.3. br�èa� Kiw tifghL
X® br�è� mid¤J Fnuhnkhnrh«fisÍ« milahs«

f©L mik¥ig étç¡F« Kiw¡F fhçnahil¥Ã§ (Karyotyping)
v�W bga®. Ï«Kiw tifgh£oaè� cjÎ»wJ.

j§fS¡F� Ïd¥bgU¡f fy¥òf� bfh©l cæçd§fë�
xnu khÂçahd Fnuhnkhnrh«fë� mik¥ò c©L. Ãw Ïd§fSl�
x¥ÃLifæ� mik¥ò« v©â¡ifÍ« khWglyh«. jiyÑHhj�,
Ïlkh�w« ngh�w Fnuhnkhnrh«fë� Ãw�¢Áfis¡ fhQ«
ntisæ� mj� KªÂa mik¥ig C»¤J m¿ayh«.

1.1.4. ntÂa Kiw tifghL
Ï«Kiwæ� v�ir«fsh� njh�Wé¡f¥gL« Áy

_y¡TWf� cjÎ»�wd. Ï�tif¥gh£o� ònuh£O�fis
milahs« fhz ä�ft®¢Á¥ gut�(Electrophoresis) ,  mändh
mäy§fis milahs« fh©gj�F g�åw tiuglKiw (Chroma-
tography), ÂR¡fë� Inrhv�ir«fis x¥ÃLj� ngh�w Kiwf�
c©L. cæçfë� F¿¥Ã£l òw Ah®nkh�f�(Pheromones) ãwäf�,
e¢R¡f�(Toxins) c©L. ÏitfS« X® Ïd¤ij milahs« fhz
cjÎ»�wd.

1.1.5. bjh�Yæça� tifgh£L Kiw
Ï«Kiwæ� got§f� milahs« fhz¥g£L mt�¿� taJ

Ô®khå¡f¥gL»wJ. Áwªj KG mséyhd got§f� »il¥Ã�
milahs« fhQj� vëjhF«. gy got§fë� bt£L¤njh�w§f�
nrhjid¢ rhiyæ� V�gL¤Â ga�gL¤J»nwh«.

got§f�, mit »il¤j Ïl«, cl� th�ªj Ãw cæçf�
ngh�w gy fhuâfis¡ bfh©L M�Î br�a¥gL»�wd.
Ï«Kiwfsh� X® got cæçæ� Áw¥Ãd¤Â� bgaiu Ô®khd«
br�tJ ÏayhJ. bjhFÂ, tF¥ò, tçir ngh�w ãiyfis tiuaiw
br�ayh«.
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1.1.6. bgaçL« Kiwf�
m¿éa� Kiwæ� bgaçLtjh� cæçfis m¿éayh® vëÂ�

milahs« fhz ÏaY«. j�fhy¤Âa tifgh£L Kiwf� 1753 �
btëahd è�daì�(Linnaeus) Á°lkh(Systema) Kj� gFÂæ�
_ykhfnt njh�¿d. è�daì� Kiwæ� X® cæç mj� Ïd«,
Áw¥Ãd« M»at�¿� bga®fsh� F¿¥Ãl¥gL«. Ï�éj« Ïu©L
bga®fisÍ« ga�gL¤J« Kiw¡F ÏUbgaçL« Kiw v�W bga®.
Ï«Kiw Ï�Wtiu cæçaè� eilKiwæ� c�sJ.

Ï�éj« bgaçLjè�fhd bghW¥Ãid g�dh£L
bghW¥gh©ik¡ FG¡f�  V�W¡ bfh©L�sd. Ï�éj«
cæçaè� m¿éa� Kiwæ� bgaçLtij¡ f©fhâ¡f gy
bghW¥gh©ik¡ FG¡f� c©L. g�dh£L éy§»a� bgaçl�
Kiw¢ r£l§fS¡F c£g£nl bgaçl KoÍ«(International Code of
Zoological Nomenclature, ICZN).

bgaçL« Kiwf� �r£l§fshf� bjhF¡f¥g£L�sd.
Ï¢r£l§fis kh�W« cçik m¿éa� nguh©ik¡ fHf§fS¡nf
c©L.

bgaçLtÂ� mo¥gil éÂf�

1 .  N£l¥gL« bga®fS¡F X® ãiy¤j�ik  njit. xU
bjhF¥Ã�F X® ãiyahd bga® k£Lnk c©L.

2. X® bjhF¥Ã�F ÏU bga®f� ÏU¥Ã� Kjè� btëahd
bga® V�W¡ bfh�s¥gL«. Ïj�F K�Dçik éÂ v�W bga®.

3. F¿¥Ã£l ntisæ� X® éy§if m¿éayh® khWg£l
bga®fsh� F¿¥Ã£lh� mªãiy¡F xU bghU£ g�bkhê (Synonym)
v�W bga®. ÏÂ� xU bga® k£Lnk V�òila bgauhF«. K�Dçik
éÂ mo¥gilæ� m¥bga® Ô®khå¡f¥gL«.

4. ÏU ntWg£l bjhF¥òfS¡F xnu khÂçahf xè¡F«
bga®f� ÏU¥Ã� mt�¿�F xètot« x¤jbrh�f� (Homonym)
v�W bga®. Ï�éj« x¤j xètot¢ brh�fë� giHa brh�
K�Dçik bgW«.

5. mo¥gil és¡f¤Â�bfd ga�g£l cæç K¡»a¤Jt«
bgW«. Ãw Ïd§fis milahs« fhz ÏJnt mo¥gilahF«. Ïj�F
�khÂç¡ fU¤J¥ got«� v�W bga®. Ï¤jifa fU¤J¥ got
mo¥gilænyna Ïd§fS« Áw¥Ãd§fS« Ô®khå¡f¥gL«.
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6. è�da° btëæ£l “Systema Naturae” 10tJ gÂ¥ò 1758
üY¡F K�ghf ga�g£l bga®f� cçk« bg�wita�W.

7. m¿éa� bga®f� y¤Ô� bkhêæd m�yJ m«bkhê
rh®ªjit. bga®f� ty« rh�ªj ÁW vG¤J¡fshf (italics) vGj¥gl
nt©L«.

8. Ïd¤Â� bga® (Genus name) xnu th®¤ijahf ÏU¤j�
nt©L«. mj� Kj� vG¤J bgçajhf ÏU¡F«.

9. Á�¿d¤Â� bga® (Species name) jå¥bgauhfnth m�yJ
T£L¥bgauhfnth ÏU¡fyh«. Ï¥bga® Á¿a vG¤Â� Jt§F«.

1.1.7. milahs¡ F¿pLf�
éy§Ffis milahs« fhQj� tif¥gL¤jè� mo¥gil¥

gâahF«. Ïj�bfd M�Î¡f£Liuf�, ü�f�, F¿pLf�, gl§f�,
khÂç¡ fU¤J¥ got x¥ÕL M»at�iw¥ ga�gL¤jyh«. Ït�¿�
F¿pLfis¥ ga�gL¤Jj� gy Ïl§fë� tH¡f¤Â� c�sJ.

F¿pLf� ò¤jf§fënyh m�yJ fâå bk� bghUshfnth
mikayh«. Ï¤jifa F¿pLfis mik¤j� X® tifgh£lhsç�
K¡»a¥ gâahF«.

F¿pLf� �ÏJ m�yJ mJ� vD« mo¥gilæ� Ïu£il¥
g©Ãdjhf mikÍ«. ÏÂ� ga�gL« bkhê. �jªÂ tç� toé� äfÎ«
RU¡fkhdJ.

F¿pLf� x¤j Ïd xU§»iz¥ò  Kiwænyh m�yJ
x¥gªj mo¥gilænyh(Indented) mikayh«.

X® x¤j Ïd xU§»iz¥ò F¿p£o� tyJòw« F¿¥Ã£L�s
v© M�é�Fça mL¤jL¤j g©òfis¡ F¿¥ÃL«.

x¥gªj¡ F¿p£o� milahs« fh©gj�bfd tçirahf gy
g©òf� F¿¥Ã£L�sd.

Ã�tU« cjhuz« jä� eh£oY�s eh�F tif jtis
Ïd§fsh»a Rana hexadactyla, R. tigrina, R. cyanophlictics and
R. limnochoris.

x¤j Ïd xU§»iz¥ò¡ F¿pL (Ïd«: Rana)

(1) bgça cl�, cl� Ús« 100 - 200 äÛ .................3,2

(1) Á¿a cl�, cl� Ús« 100 äÛ ...............................2,3
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(2) T®ªj K� Kid ..................................................... R. limnochoris

(2) mf�W T®ªj K� Kid ..................................... R. hexadactyla

(3) 4 tJ fh� éu� ÚskhdJ ..................................... R. tigrina

(3) 4 tJ fh� éu� Ïa�ghd ÚsKilaJ ............ R. cyanophlictis

x¥gªj¡ F¿pL

bgça cl�

tHtH¥ghd nk� njh� .............................. R. hexadactyla

ko¥òfS�s nk� njh� ............................. R. tigrina

Á¿a cl�

T®ika�w K� Kid .................................................... R. cyanophlictis

T®ikahd m�yJ cU©l K� Kid .................. R. limnochoris

1.2. éy§»d¥ ÃçÎf�
1.2.1. éy§Ffis¤ bjhF¥gh¡F« Kiwf�

éy§Ffis gy Kiwfë� Ãç¤J¡ fh£lyh«. mid¤J
KiwfëY« mo¥gil éy§»d bjhF¥òf� ghÂ¡f¥gLtÂ�iy.
bjhF¥òf� gy ÃçÎfë� Ñ� kh�¿aik¡f¥gL»�wd. Ï«Kiwf�
xnu khÂçahd bjhF¥òfis milahs« fhz cjtyh«.

I.  X® giHa Kiw¥go éy§Fy»id KJbfY«g�wit ,
KJbfY«Ãf� vd¥ Ãç¡fyh«. Ï«Kiwæid mç°lh£o�
Jt¡»dh®. Ï¥Ãçéidæ� ònuhfh®nl£lh vD« bjhF¥Ã�F
Ïlä�iy.

II.  xU br� éy§Ff� ,  gy br� éy§Ff�  vd éy§Ffis¥
Ãç¡fyh«. ònuh£nlhnrhth¡f� xU br� éy§FfshF«, gy br�
éy§Ff� bk£lhnrhth¡f� vd¥gL»�wd. Ï«Kiwæ� ÂR¡f�
Ï�yhj fl�g�R cæçfS¡fhd Ïl« »il¥gÂ�iy.

III. k�bwhU Kiwæ� éy§Ff� Ñ�¡f©l bjhF¥òfsh»�wd.

1. ònuh£nlhnrhth - xU br� éy§Ff�

2. ghunrhth - ÂR¡fë�yhj gy br� éy§Ff� (fl�g�Rf�)

3. ôbk£lhnrhth - ÂR¡fS�s éy§Ff�

äf¥bgça bjhF¥gh»a ôbk£lhnrhth Û©L« ÏU
ÃçÎfsh»wJ.
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1. <uL¡F éy§Ff� - cl� Rt�¿� òw¥gil, mf¥gil vD« Ïu©L
mL¡FfSilait. cjhuz« cl�FêÍilait.

2. _tL¡F éy§Ff� - cl� Rt�¿� òw¥gil, Ïil¥gil,
mf¥gil vd _�W mL¡Ff� bfh©lit.

_tL¡F cæçf� cl�Fê mo¥gilæ� Û©L« _�W
ÃçÎfshf¥ Ãç¡f¥glyh«.

1. cl�Fêa�wit - cjhuz«: j£il¥òG¡f�

2. bgh�ahd cl�FêÍilait - cjhuz«: cUis¥ òG¡f�

3. cl�FêÍilait

IV. X® m©ik¡fhy tifgh£o�go cæçf� IªJ nguuRfshf¥
gF¡f¥g£L�sd. Ï¥ÃçÎfë� M�fh¡f�, ó�irf�, Ãw
jhtu§f� M»ad ml§»Í�sd. Ïj�F IªJ nguuRfshj� Kiw
v�W bga®.

1. cæUyF : nkhåuh(Monera)

gh¡Oça§fS« irandhgh¡Oça§fS« ÏÂyl§F« Ït�¿�
ir£nlhÃshr¤Â� t£l tot DNA c©L. br� Rt® éiu¥ghdJ.

bjhFÂ:  irandhgh¡Oçah

bjhFÂ:  gh¡Oçah

2. cæUyF : ònuhO°lh(Protoctista)

xU br� ônfçnah£Lf�(Eukaryotes) Ï¥Ãçé� ml§F« ÏÂ�
ònuh£nlhnrhth, M�fh vd ÏU Jiz¥ÃçÎf� c�sd.

3. cæUyF : ó�ir (Fungi)

4. cæUyF : Ãsh�nl(Plantae) (gRªjhtu§f�)

5. éy§FyF : måkhèah(Animalia) gy br�fSila ôfhçnaho¡
éy§Ff�.

gl«. 1.2.1 cl�Fê

cl�Fêa�wit
cl�FêÍilait

cl�Fê
mf¥gil

Ïil¥gil
òw¥gil
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1.2.2. bgUªbjhFÂf�
bjhFÂ : ònuh£nlhnrhth m�yJ xU br� cæçf� (Protozoa)

gytif E©âa cæçf� ÏÂY�sd. Ïit mid¤J« xU
br� ônfçnah£Lf�. Ï�Îæçf� nghè¡fh�, FWæiHf� m�yJ
ÚëæiHædh� Ïl¥bga®¢Á br�ayh«.

czñ£l¤Â� jh§fns czÎ¤ jahç¥gitfshfnth m�yJ
Ãwtif czÎ©âfshfnth ÏU¡fyh«. gh�Kiw m�yJ ghè�yh
Kiw Ïd¥bgU¡f« cilait. cjhuz«. mÛgh, ghuÛÁa«,
Ãsh°nkhoa«.

bjhFÂ : bghç~bguh m�yJ JisÍlèf� (Porifera)

Ïit mid¤J« Ú®th�td. Ït�¿� gy br�f� ÏU¥ÃD«
clè� ÂR¡fë�iy. Ï¤bjhFÂ rh®ªj fl�g�Rfë� clè� gy
tif¡ fh�th� mik¥òf� c©L. gh�Kiw, ghè�yh Kiwfë�
Ïd¥bgU¡f« br�Í« Ïa�òilait. cjhuz«. fl�g�Rf�.

gl«. 1.2.2 ònuh£nlhnrhth cæçf�

v�lÛgh th�th¡° ghuÛÁa«

Trypanosoma

gl«. 1.2.3 fl�g�Rf�
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bjhFÂ : Óby�onu£lh m�yJ FêÍlèf� (Coelenterata)

mid¤J¡ FêÍlèfS« Ú® th�td. bgU«ghY« flè�
th�td. cl� Mu¢rk¢ÓUilaJ. cl� Rt�¿� òw¥gil, mf¥gil
vd ÏU mL¡Ff� c©L. Ï�tL¡Ffëåilæ� Ûnrh»ëah
vD« ml® T�k¥bghU� c©L. Ïit <uL¡F cæçf�  v�W«
F¿¥Ãl¥gL«.

gy FêÍlèfë� g�YUt mik¥ò(pdymorphism) c©L.
bghJthf Ïit ghè¥(polyp) ,  bkLrh(Medusa)  vd <UUt
mik¥òilait.

òw¥gilæ� bfh£L« br�f� m�yJ ãk£nlhÁ°Lf� (Nema-
tocysts) mikªJ�sd. ö©Ljyh� Ïit éiué� vÂçfë�
cliy¡ fha¥gL¤Â e¢Áid brY¤j ÏaY«.

cl�- Óuz¡Fê

gl« 1.2.4 FêÍlè - cl� Rt®

ghè¥

bk^rh

cl� Rt®

òw¥gil

mf¥gil

Ûnrh»ëah

gl«. 1.2.5 bfh£L« br�

Ïa¡f¤Â�X�Î ãiy
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cl� Rtç� jir¢ br�f�, vÃ¤Ôèa¤ ÂR¢ br�f�, Ru¥Ã
br�f�, cz® br�f� vd gytif¢ br�fS©L. Ï�éd cæçf�
gh� Kiw, ghè�yh Kiwfë� Ïd¥bgU¡f« br�ayh«.

Ï¤bjhFÂæ� iAonuhnrhth(Hydrozoa),  °ifnghnrhth
(Scyphozoa), Mªnjhnrhth(Anthozoa) vd _�W tF¥òfS©L.

iAonuhnrhthé� ãiyahd cl� mik¥ò ghè¥  MF«.
bk^rh mik¥ò j�fhèfkhdJ. (cjhuz«). iAouh, xÕèah.

°ifnghnrhthé� bk^rh mik¥ng ãiyahdJ. Mçèah
ngh�w b#�è Û�f� Ï�tF¥Ã� c�sd. Ïit flè� nk�
k£l¤Â� äj¥git.

Mªnjhnrhth  cæçf� ãiy¤j ghè¥òf�. ÏÂ� bkLrh
ãiy njh�WtÂ�iy. clèD� är�lç¡f�(mesenteries) vD« Fl�
jh§»f� c©L. (cjhuz«). fl� månkh�f�, gts§f�.

Ã�tU« bjhFÂfëY�s éy§Ff� bghJthf Ñ�¡f©l
g©òf� cilait.

1. mid¤J éy§FfëY« òw¥gil, Ïil¥gil, mf¥gil vd
cl� Rt�¿� _�W mL¡Ff� c�sd. vdnt mt�¿�F _tL¡F
cæçf� v�W bga®.

2. cl� ÏUg¡f rk¢Ó® cilaJ.

bjhFÂ : Ãsh£obA�ä�j° m�yJ j£il¥ òG Ïd«. (Platyhel-
minthes)

j£il¥ òG¡f� Ï¤bjhFÂæ� c�sd. Ït�¿� Ónyh« vD«

gl«. 1.2.6 FêÍlèf�

_is¥ gts«

fl� månkh�Mßèah



16

Ãsndçah

ehlh¥òG

<u� òG

gl«. 1.2.8 j£il¥òGæd¥ òG¡f�

Ïu¤j¥ òG

cl�Fê Ï�iy. czÎ¥ghij gyt�¿� ÏU¥gÂ�iy. fêÎ Ú¡fK«
CLfy¥ò xG§F¥ghL« �Rl® br��fsh� eilbgW«.

Ï�tif¥ òG¡f� bgU«ghY« ÏUghèd. xnu òGé� M©,
bg© Ïd¥bgU¡f cW¥òf� ÏU¡F«. Ïit bghJthf x£L©â¥
òG¡f�. Ï¤bjhFÂæ� _�W tF¥òf� c©L.

tF¥ò 1 .  l®bg�nyçah(Turbellaria) .  Ïit jå¤J Úç� thG«
j£il¥òG¡f�. Ï�tF¥Ã� c�s Ãsndçah(planaria) Û�njh�w�
(regeneration) j�ikÍilaJ.

tF¥ò 2.  ouk£nlhlh(Ttrematoda).  Ïit x£L©â¥ òG¡f�.
Ït�¿� cl� nk� òw¤Â� »ô£o¡»�(cuticle) vD« ghJfh¥ò ciw
c©L. éUªnjh«Ãæ� clèD� x£o¡bfh�s Ïit
x£LW¥òfis¡ bfh©L�sd.( cjhuz«). ~ghÁnahyh m�yJ <u�
òG(Fasciola), Á°nlhnrhkh m�yJ Ïu¤j¥ òG(Schistosoma).

tF¥ò 3.  br°nlhlh(Cestoda) .  ehlh¥òG¡f� Ï�tF¥ig¢
rh®ªjit. Ïit mf x£L©âf�. Ït�¿� th�¡if tuyhW r�W
Á¡fyhdJ. Ï¥òG¡fë� th�é� Ïu©L x£L©âf� c©L.

gl«. 1.2.7 X® Rl® br�

ÚëiHf�
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Ït�¿� clyik¥ò KGtJ« x£L©â th�é�F cçaJ.
czÎ¡FH�, th� ngh�wit Ï�iy. cl� Rtç� têahf czit
c¿�r¡ Toait. jiy¥gFÂ °nfhby¡°(Scolex)  vd¥gL«.
Ï¥gFÂæ� tisa toé� bfh¡»f� c©L. x£LW¥òfS« c©L.
clè� c�s gy f©l§f� ònuh»sh£o£°(Proglottids) v�W bga®.
(cjhuz«). fh�eilfë� ehlh¥òG¡f�.

bjhFÂ : ãk£nlhlh m�yJ cUis¥òG Ïd« (Nematoda)

Ïit cUis¥ òG¡f� vd¥gL»�wd. cl� FW»Í« ÏU
Kidf� T®ikahfÎ« c�s òG¡f� Ïit. cl� f©l§f� Ï�iy.
clè� nk�òw¤Â� »ô£o¡»� ciw c�sJ. Ïit bgh�ahd
cl�Fê cilait. czÎ¡FH� X® Ú©l FHh� mik¥òilaJ.
Ïit gh�Kiw Ïd¥bgU¡f« cilait. M©, bg© cæçf�
jå¤jåna c©L. njh£l¤J k©âY« Ï¥òG¡f� thHyh«.
k�wit mid¤J« x£L©â¥ òG¡f� MF«.( cjhuz«).
M°fhç° Y«Ãç¡fhæo° (Ascaris lumbricoides) .

Ïj�F nk� tU« bjhFÂfë� Ñ�¡f©l bghJ¥g©òf�
c�sd.

1. Ïil¥gilæ� c�s Fêé�F Ónyh« m�yJ cl�Fê (Co-
elom) v�W bga®.

2. cl� gy f©l§fis¡ bfh©lJ. Ïit jå¤j
mik¥òfSilait. Ï¥g©Ã�F bk£lhbkçr« m�yJ bk£lhbkçr
f©lkhj� v�W bga®. Ïitf� Ïu¤j R�W mik¥òilait.

bjhFÂ :  m�dèlh m�yJ tis¤jirÍlèf�(Annelida)

Ïit òG mik¥òila éy§Ff�. cl�f©l§f� gy
tisa§fshf mikªÂU¡F«. c£òwkhf cl�f©l§f� br¥lh
(Septa) vD« Ïil¢Rtuh� Ãç¡f¥g£L�sd. clè� nk�òw¤Â�

gl«. 1.2.9 m°fhç°

`
a
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»ô£o¡»� (Cuticle)vD« ciw c©L. fêÎ Ú¡fK« CL fy¥ò
xG§FghL« be~¥ßoa§fë�(nephridia) cjéah� ãfG«. Ït�¿�
X® ika eu«ò k©ly« c©L. jiy¥òw¤Â� eu«gQ¤Âu�f�
(ganglia) _isahf mikªJ�sd. eu«ò tl« mo¥òw¤ÂY�sJ
(Ventral) .  Kj� Kiwahf bjëthd, khWg£l jiy¥gFÂ
njh�¿Í�sJ. Ï¥g©Ãid jiyah¡f«(cephalization) vdyh«. Ïit
ÏUghèd. Ït�¿� yh®th¡fS¡F onuh¡nfhngh®(Trochophore)
v�W bga®.

Ï¤bjhFÂæ� ghèÑ£lh(Polychaeta) ,  MènfhÑ£lh
(Oligochaeta), ïUoåah (Hirudinea)  vd _�W tF¥òf� c©L.

ghèÑ£Lf�  fl� th� òG¡fshF«. Ït�¿� bjëthd
jiy¥gFÂÍ©L. Ï¥òG¡fë� g¡fth£o� g¡f¡fh�f� (Parapodia)
mikªJ�sd. (cjhuz«). Úç°(Nereis), Mçånfhyh(Arenicola).

k©òG¡f� tF¥ò MènfhÑ£lhé� ml§»Í�sd. tF¥ò
ïUoåahé� m£ilf� ml§F«. m£ilf� Ïu¤j« c¿�R« òw
x£L©âf�. Ït�¿� K�, Ã� Kidfë� x£LW¥òf� c©L.

gl«. 1.2.10 tis¤jirÍlè

be~¥ßoa«
onuh¡nfhngh® yh®th

gl«. 1.2.11 tis¤jirÍlèf�

m£ilÚç°
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bjhFÂ : M®¤nuhnghlh m�yJ fQ¡fhèf�(Arthropoda)

Ï¤bjhFÂ gy Áw¥ò¤ j�ikfSilaJ. Ï¤bjhFÂæ�
éy§Ff� v©â¡ifæ� äf mÂfK�sit. Ït�¿� cl� gy
f©l§fsh� MdJ. clè� nk�òw¤Â� if£odh�(Chitin) Md
ghJfh¥ò ciw c©L. ts®¢Áæ�nghJ njhYç¤j�(moulting) vD«
ãf�¢ÁÍ©L. Ïit Ïiz¡fh�fSilait. m¡fh�f�
fQ¡fh�fshF«. jiyæ� Xçiz¡ T£L¡f©f�  c©L.
T£L¡f© gy Á¿a cz® mik¥òfis¡ bfh©lJ. mt�¿�F
xk£ooa« (Omatidium) v�W bga®.

Ït�¿� clè� Ïu¤j¡ FH�f� Ï�iy. cl�Fê,
Ënkhè«¥ (haemolymph) vD« Âut¤jh� ãu¥g¥g£L�sJ. ÏJnt
Ïu¤jkhF«. Ï¤jifa cl�Fê Ïu¤j cl�FêahF«.

Ïit mid¤J« xU ghèd gh� mo¥gilæ� <uik¥òf�
c©L. Ïs« cæç bgU«ghY« kh�W Ïs« cæç m�yJ yh®th
(Larva) vd¥gL«. yh®th¡f� cUkh�w¤jh� KÂ®¢Áail»�wd.

Ï¤bjhFÂæ� IªJ tF¥òfS©L.

tF¥ò. 1 :  Må¡nfhnghuh(Onychophora)

òG ngh�w bgçgh£l°(Peripattus) cæçf� Ï�tF¥Ã�
c�sd. Ïit tis¤ jirÍlèfS¡F« fQ¡fhèfS¡F«
Ïil¥g£l g©òf� bfh©lit. vdnt Ït�iw ÏU bjhFÂfë�
Ïiz¥ò¥ ghykhf fUjyh«.

tF¥ò. 2 :  äçanghlh (Myriapoda)

óuh�, kut£il ngh�w éy§Ff� Ï¥Ãçé� c�sd. óuhå�
jiy¥òw¤Â� Xçiz e¢R tis ef« c©L. Xçiz¡ fh�fis¡
bfh©l gy cl�f©l§f� c�sd.

gl«.1.2.12 äçaghLf�

óuh� kut£il
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tF¥ò. 3 :  ó¢Áæd« (Insecta)

eh« fhQ« ó¢Áf� mid¤J« Ï¥Ãçé� c�sd. Ït�¿�
cl� jiy, kh®ò, tæW, vd _�W gFÂfSilaJ. gy ó¢Áfë�
kh®ò¥ gFÂæ� Xçiz Ïw¡iff� c©L. ou¡»ah  vD« E©
_¢R¡ FH�fsh� Ïit RthÁ¡F«.

tF¥ò. 4 : »u°nlîah(crustacea) Ïuh�, e©Lf�, f�Ïuh� ngh�w
éy§Ff� Ï�tF¥Ã� cW¥Ãd®f�. clè� nk�òw¤Â� fhu¥ng°
vD« ghJfh¥ò ciw bfh©lit.

tF¥ò. 5 : muh¡ålh(Arachnida)

nj�, ÁyªÂ¥ó¢Á ngh�w éy§Ff� Ï�tF¥Ã� c�sd.
clè� jiykh®ò ,  tæW  vd ÏU gFÂfS©L. eh�F
Ïiz¡fh�f� jiykh®òl� bghUªÂÍ�sd.

VÃ°

bjhG« ó¢Á

jir t©L ilf® t©L
MW ò�ë t©L

M�£ya�

(1) (2) (3)

1,2 & 3 x£L©â¥ ó¢Áf�

gl«. 1.2.13 ó¢Áf�

gl«. 1.2.14 muh¡åLf�

c©â ÁyªÂ¥ ó¢Á
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bjhFÂ :  bk�Ylèf� m�yJ bkhy°fh (Mollusca)

gytif bk�YlèfS©L. éy§Fy»� Áw¥Ãd§fë�
v©â¡ifæ� Ïit Ïu©lhtJ Ïl« t»¡»�wd. Ïit
cl�f©l§fë�yhJ bk�ikahd cl� mik¥ig¡ bfh©lit.
clè� jiy, ghj«, c� cW¥ò bjhF¥ò vd _�W gFÂfS©L.
clè� nk�òw¤Â� nk�o� vD« bk�ngh®itÍ« ghJfh¥ò XL«
c©L.

nk�o� miwæD� c�s brÎ�fsh� m�yJ oåa¤jh�
(Ctenidium) RthÁ¤j� eilbgW«.

bk�Ylèfë� yh®th bghJthf onuh¡nfhngh®
yh®ththF« (Trochophore larva).

tF¥ò 1 : bgèÁnghlh m�yJ igth�éah(Pelecypoda or Bivalvia)

Ïit ÏU cl� XLfSila Ú®th� cæçf�. Ïit jiu
k©â� òijªÂU¡F«. cl� g¡fth£o� xL§»æU¡F«.
(cjhuz«). k£of�, Á¥Ãf�.

tF¥ò 2 :  fh°onuhnghlh (Gastropoda)

Ïit Ú® m�yJ ãy th� bk�Ylèf�. Ït�¿� cl� RU�
tot X£oD� c�sJ. ghj« mf�W j£ilahdJ. jiy¥gFÂ
Áw¥ò�W�sJ. jiyæ� f©fS« cz® Ú£ÁfS« c©L. (cjhuz«).
e¤ijf�.

tF¥ò 3 :  Ágnyhnghlh m�yJ jiy¡fhèf� (Cephalopoda)

gl«. 1.2.15 bk�Ylèf�

e�Ü® k£o M¥Ã� e¤ij

yhènfh

r§F
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gl«. 1.2.16 K£njhèf�

e£r¤Âu Û�
fl� m®¢Á�

Ïit flè� th�git. e�F ÚªJjY¡fhd cl�
mik¥òilait. ghj¥gFÂ 8 - 10 Ú©l Ú£Áfsh»Í�sd. XL
btë¥òw¤Ânyh c�shfnth mikªÂU¡fyh«. (cjhuz«).
M¡nlhg°, yhènfh, br¥Ãah.

bjhFÂ: v¡ifndhbl®nk£lh m�yJ K£njhèf� (Echinodermata)

Ïit K�¿Y« flè� th�td. Ït�¿� yh®th¡f� ÏUg¡f
rk¢ÓU« KÂ® cæçf� Mu¢rk¢ÓU« bfh©L�sd. th�¥gFÂ
mo¥òw¤ÂY�sJ. Ït�¿� clè� FHh�¡ fh�fS« Ú® FUÂ X£l
mik¥ò« c�sd. (cjhuz«). e£r¤Âu Û�f�, fl� m®¢Á�f�, fl�
bt�sç.

bjhFÂ:  fh®nl£lh m�yJ KJF ehâf� (Chordata)

Ï¤bjhFÂæ� c�s éy§Ffë� clè� KJF eh© x�W
c©L. Ï¤j�ik fh®nl£lh bjhFÂæ� Áw¥ò¥ g©ghF«.

KJbfY«ÃfS« KJF ehz�w ònuhfh®nl£lh éy§FfS«
Ï¥Ãçé� c�sd.

KJFehâfë� g�Yæ®¤ j�ik

KJF ehâfë� gytif mik¥òf�, th�Kiwf�, cl�bra�
ãf�ÎfS©L. 49,000 Áw¥Ãd§f� f©l¿a¥g£L�sd. Ãw
bjhFÂfSl� x¥ÃLifæ� Ït�¿� v©â¡if FiwÎ.
ÏU¥ÃD« cl� msth� Ïit <Lf£oÍ�sd. F¿¥ghf
KJbfY«Ãf� äf¥bgçait. Áy Âä§fy§f� 35 Û£l®f� ÚsK«
120 l�f� vilÍ« cilait. Úy¤Âä§fy§f� (Blue whale)vD«
Âä§fy§fns cy»� bgça éy§Ff� MF«. 10 äÛ ÚsKila
Ãè¥ig� nfhÃ  Û�f�(Philipine goby)  cy»� äf¢Á¿a
KJbfY«Ãf� MF«.

KJFehâf� g�ntW Ïa�if¢ NH�fë� thG« g©òfis¡
bfh©L�sd. Ãw éy§Ffis él Ïl¤nj®é� Áwªj khWghLf�
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bfh©L�sd. fl�Ú®, e�Ü®, ãy« vd mid¤J¥ gu¥òfëY«
Áw¥ghf thG« j�ikf� bfh©L�sd. tl, bj� JUt§fëèUªJ
ók¤Âa nuif tiu mid¤J Ïl§fëY« guéÍ�sd.

bghJ¥g©òf�

Ñ�¡f©l K¡»a g©òfsh� éy§Ff� KJFehâfshf
milahs« fhz¥gL»�wd.

1. KJF eh©: fUts®¢Áæ� nghJ X® MjuÎ mik¥ghf
KJF eh© njh�W«. ÏJ czÎ¥ ghij¡F«  KJF¥òw eu«ò
tl¤Â�F« Ïilæ� mikÍ«. KJFeh© Áy KJFehâfë�
th�eh� KGikÍ« ãiy¤ÂU¡fyh«. gy cæçfë� Ïj� Ïl¤Â�
KJbfY«òf� njh�¿ éL»�wd.

KJFeh©, gy E©FäêfSila br�fsh� MdJ. Ïjid¢
R�¿Y« Û�j�ikÍila eh® ÂR¥ gly« c©L. Ïj� éiu¥ò¤
j�ik ÏÂY�s Âut« ãu«Ãa br�fshY« Ïiz¥ò¤ ÂR
ciwahY« V�gL»wJ.

2. KJF¥òw FH� tot eu«ò tl« :  cl�FêÍl�
bjhl®Ã�yhk� KJF ehQ¡F nkyhf eu«ò tl« c�sJ. ÏJ X®
FH� mik¥òilaJ. Ï�tik¥ò éy§»� th�eh� KGtJ«
ãiyahf ã�F«.

3. brÎ� ÃsÎf�  m�yJ bjh©il¥ ÃsÎf�:  Ïit
Ïiz¥ ÃsÎfshf bjh©ilæ� ÏU òw¤ÂY« c�sd. Û�fë�
Ï�tik¥ò th�eh� KGtJ« ãiy¤ÂU¡F«. jtis, njiu ngh�w
Ú® ãy th�éfë� yh®th ãiyæ� k£LäU¡F«. nk� ãiy
KJbfY«Ãfsh»a C®td, gw¥gd, ghÿ£ofë� Ï�tik¥ò
fUts®¢Á ãiyæ� bray�w mik¥ghf¤ njh�¿ kiwªJéL«.

4. Ñ�òw Ïja«:  Ïja¤Â� miwfS©L. ÏJ czÎ¥
ghijæ� ÑHhf c�sJ.

gl«. 1.2.17 KJF ehâf� - X® és¡f¥gl«

eu«ò tl« KJF eh©

t h �
kyth�

th�

bjh©il

brÎ� ÃsÎf�
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5. _oa Ïu¤j¡ FH�fë� bjhF¥ò :  KJFehâfë�
bjhl®òila FHh�fsh»a jkåf�, jªJ»f�, Áiufë� têna
Ïu¤j« br�Y«.

6. f�Äu� ngh®£l� mik¥ò :  KJF ehâfë�
czÎ¥ghijæ� c¿�r¥g£l czÎ f�Äuè� jªJ»
tiy¥Ã�diy¡ flªJ Ïja¤Â�F br�Y«. Ï�éj« czÎ¥
ghijæ� jªJ»fshf¤ njh�¿ f�Äuè� jªJ»fshf KotilÍ«
Áiu¡F f�Äu� ngh®£l� Áiu v�W bga®.

tifghL

bjhFÂ KJF ehâf�, eh�F  Jiz¤ bjhFÂfsh� Mdit.

Jiz¤ bjhFÂ 1. bAäfh®nl£lh (Hemichordata)

Jiz¤ bjhFÂ 2. Ágnyhfh®nl£lh (Cephalochordata)

Jiz¤ bjhFÂ 3. ônuhfh®nl£lh (Urochordata)

Jiz¤ bjhFÂ 4. KJbfY«Ãf� (Vertebrata)

ÏÂ� Kj� _�W Jiz¤ bjhFÂfS« bkh¤j¤Â�
ònuh£nlhfh®nl£Lf� m�yJ K� KJF ehâf�(Protochordates)
vd¥gL»�wd. Ït�¿�F k©ilnahL Ï�yhjjh�, V»nuåah (Ac-
rania)  vD« bgaU« c©L.

ònuh£nlhfh®nl£lh (Protochordata)

Ïit KJbfY«Ãfë� K�ndhofshf¡ fUj¥gL»�wd.
KJF eh© mik¥Ã� mo¥gilæ� Ïit tif¥gL¤j¥g£L�sd.

Jiz¤ bjhFÂ:  bAäfh®nl£lh  m�yJ miu KJF ehâf�
(Hemichordata)

Ïit fl� th� cæçf�. jå¤njh m�yJ T£lkhfnth
thHyh«. Ïit bgU«ghY« jiu¡ Fêfë� th�git. Ït�¿� cl�
bk�ikahdJ. Ïit òG totKilait, cl�f©lk�wit, ÏUg¡f
rk¢ÓUilait. cl� nk� Rt�¿� XuL¡F òw¥gil¢ br�f� c©L.
Ït�¿�F mf¢ r£lf« Ï�iy.

gl«. 1.2.18 gyndh»shr°
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bjh©il¥ gFÂæ� nk� òw¤ÂèUªJ K�ndh¡»a Ú£Áahf
Á¿a KJF eh© c�sJ.

czÎ¥ ghij Ú©l FH� mik¥òilaJ. Ïit FWæiH
Ïa¡f¤jh� czñ£l« bfh�»�wd. cjhuz«. gyndh»shr°,
rh¡nfh»shr°.

Jiz¤ bjhFÂ: Ágnyhfh®nl£lh m�yJ jiy KJF ehâf�
(Cephalochordata)

Ïit Û�tot fl� th� cæçf�. KJF eh© ãiyahdJ.
mJ jiy Eå tiu Ú©L�sJ. òw¥gilæ� XuL¡F¢ br�fS©L.
Ïiz¤ JL¥òf� Ï�iy. jirf�, be¥ßoa§f�, Ïd¥bgU¡f
cW¥òf� cl�f©l mik¥ig x¤J�sd. bjh©il¥ gFÂ e�F
mf�wJ. Ïit czit tof£oÍ©git. cjhuz«. M«Ãah¡r°.

Jiz¤ bjhFÂ:  ônuhfh®nl£lh m�yJ th� KJF ehâf�
(Urochordata)

Ïit gytif mik¥òfisÍila cæçf�. KJFeh© yh®th
ãiyæ� th� gFÂæ� k£Lnk c©L. KÂ® cæçf� Ïa�ghd
mik¥igæHªJ jiuæ� x£oth�git. cliy¢R�¿Y«
oôå¡(tunic)  vD« ciw c©L. clè� nk� Kidæ� ÏU
JisfS©L. Ïit ÏUghèd. Ït�¿� ts®¢Áæ� X®
jiy¥Ãu£il yh®th ãiy c©L. (cjhuz«). mÁoa�, nlhènahy«,
rh�¥gh.

Jiz¤ bjhFÂ: KJbfY«Ãf� (Vertebrata or Craniata)

Ï�éd éy§Ffë� k©ilnahL« KJbfY«ò¤ bjhlU«
c©L. Ïit clè� ika m¢R¥ gFÂahf mikªÂU¡F«.

ts®ãiy mik¥gh»a KJFeh© KÂ®é� FU¤bjY«ò
m�yJ vY«Ãdh� Md KJbfY«gh»wJ. cl� njhè� nk�òw¤Â�
vÃbl®äR« mo¥òw¤Â� bl®äR« c©L. nk� njhè� khWghlhf
Ru¥Ãf�, brÂ�f�, ÏwFf�, tisef§f�, bfh«òf�, nuhk§f�
njh�¿Í�sd. KJbfY«ò¤ bjhlç� Ñ� czÎ¥ ghijÍ�sJ.

gl«. 1.2.19 M«Ãah¡r° gl«. 1.2.20 X® mÁoa�



26

ÏjDl� bgça f�ÄuY« fizaK« ÏizªJ�sd. Ïu¤j¢
R�wik¥Ã� Ïja«, jkåf�, Áiuf�, jªJ»f� c©L. Ïu¤j¤Â�
Át¥ò, bt�is mQ¡f� c�sd. brÎ� ÃsÎf� F¿¥Ã£l
v©â¡ifæ� c�sd. Ïu©L Ïizfshf Ïl¥bga®Î cW¥òf�
c©L. eu«ò¤ j©o� K� Kid _isahf khWg£L�sJ. f©, fhJ,
_¡F ngh�w cz® cW¥òf� neuoahf _isÍl� bjhl®ò
bfh©L�sd. ÁWÚuf, Ïd¥bgU¡f cW¥òf� ÏizªJ
bra�òç»�wd.

KJbfY«Ãfis Û�f�, eh�F fhèf�(Tetrapods) vd ÏU
ÃçÎfshf¥ Ãç¡fyh«.

tF¥ò: Û�f� (Pisces)

Ïit Ú® th�, khW« cl� bt¥g« bfh©l KJbfY«Ãf�.
Ïit K�, Ã� òw§fë� Féªj mik¥òilait. clyhdJ jiy,
cl�, th� vd _�W gFÂfis¡ bfh©lJ.

Ït�¿�F fG¤J Ï�iy. Ïiz¤ JL¥òfshY« eL KJF¤
JL¥òfshY« ÚªÂ¢ br�»�wd. cl�, brÂ�fsh�
ngh®¤j¥g£L�sJ. brÂ�fë� Ãs¡fhæL , ir¡shæL, OdhæL,
nfdhæL vd gy tiff� c©L. cl� jirfë� knahnlh«f�
vD« jir¤ J©l§f� c©L.

gl«. 1.2.22 brÂ�f�
Ãs¡fhæL

ir¡shæL
OdhæL

gl«. 1.2.21 X® KJbfY«Ã - és¡f¥ gl«.

Ïja«

_is j©Ltl«

KJbfY«ò¤ bjhl®

t h �

brÎ� ÃsÎf�

ÁW Ú®¥ig

ÁWÚuf«

Fnshna¡fh

Eiupu�
fza«

Ïd¥bgU¡f cW¥ò

f�Äu�
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czÎ¥ ghijæ� bjëthd Ïiu¥ig, fiza« ngh�w
cW¥òf� c©L. brÎ�fsh� RthÁ¤j� ãfG«. 5 - 7 Ïizf�
brÎ� ÃsÎf� c©L. brÎ�fë� ÛJ brÎ� _o ÏU¡fyh«. Ïja«
Mç¡»�, bt�oç¡»� vd ÏU miwfis¡ bfh©lJ.

ird° Åndhr° mik¥ò« ÁWÚuf ngh®£l� ÁiuÍ«
bfh©lit. Ïu¤j¢ Át¥ò mQ¡fë� c£fU c©L. ÁWÚuf«
Ûnrhbe~Ãç¡ tifia¢ rh®ªjJ. òw ehÁ¤Jthu§f� c�thæD�
Âw¥gÂ�iy. g¡fth£L cz®¢Á¡ nfhLf� Áw¥ò�W�sd. Ïit
xU ghèd. fUÎWj� clèD�nsh m�yJ btë¥òw¤Ânyh ãfHyh«.
(cjhuz«). Rwh Û�f�, f£yh Û�f�(Catla).

eh�F fhèf� (Tetrapoda)

Ïit <çiz¡ fh�fSilait. fh�fë� �IªJ éu��
mik¥ò©L. Ït�¿� nk�njhè� cæu�w br�fS©L.
ehÁ¤JthukhdJ c�th� têna EiupuYl� bjhl®òilaJ.
Ï¥Ãçé� Ú®ãy th�td, C®td, gw¥gd, ghÿ£of� c�sd.

tF¥ò: Ú®ãy th�td

jtisf�, njiuf�, ãô£Lf�(newts) ,  rykh�l®f�
(salamadders), fh�fs�w ÁÁèa�f�(caecilians) Ï�tF¥ÃY�sd.

Ïit, ãy th�it nk�bfh©l Kj� KJbfY«ÃfshF«.
ÏU¥ÃD« Ïit K�¿Ykhf ãyth�it nk�bfh�s ÏayhJ, ÚçY«
ãy¤ÂYkhf th�»�wd. Ï¡fhuz¤jh� Ú®-ãy th�éf�
njh�éÍ�w Ïd« vd¡ fUj¥gL»wJ.

gl«. 1.2.23 Û�f�

Rwh Û�

f£yh Û�
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gy khWg£l ÏUth�éf� c©L. bghJthf Ï�éd
cæçfS¡F fG¤J¥ gFÂ Ï�iy. Mdh� rykh�l® ngh�wit¡F
c©L. jtis, njiufë� Ã�d§fh�f� Úskhdit. jtisfë�
Ã�d§fh�fë� éuèil¢ r�Î c©L.

Ït�¿� njh� tsts¥ghdJ. njhè� nfhiH¢ Ru¥Ãf�
c©L. brÂ�f� Ï�iy.

th� bgçaJ. nk� jhilæ� Á¿a g�f� c©L.
òwehÁ¤Jthu§f� c�thÍl� bjhl®ò bfh©L�sd. brÎ�f�,
Eiupu�f�, njh�, bjh©il¥ gFÂæ� têna Rthr« eilbgwyh«.
Ïja¤Â� Ïu©L Mç¡»�f� xU bt�oç¡»� c©L. Ïit xU
gh� cæçf�. M©, bg© cæçf� c©L. fUÎWj� clè�
c�shfnth m�yJ btëænyh eilbgW«. ts®¢Áæ� cUkh�w«
c©L.

m«ånah£lh (Amniota)

C®td, gwitf�, ghÿ£of� M»a _�W« m«ånah£Lf�
MF«. Ït�¿� fUts®¢Á¡F fUit¢ R�¿Y« m«åah� vD«
ciw c©L. m�Îiw fUts®¢Áæ� cjÎ«. Ï�tik¥ò ãy th�
cæçfë� Ïd¥bgU¡f¤Â� X® jftik¥ghF«. m«åah�,
nfhçah�, my�lhæ°, ngh�wit Ï�tif¥ gly§fshF«.

tF¥ò:  C®td (Reptiles)

g�èf�, gh«òf�, Mikf�, Kjiyf� ngh�wit C®td
Ãçéid¢ nr®ªjit.

cl� tot« gy tif¥gL«. cl� nk�òw¤Â� brÂ�f� c©L.
njh� Ru¥Ãf� Ï�iy. XLj�, kunkWj�, ÚªJj� ngh�wt�¿�bfd

gl«. 1.2.24 Ú® - ãy th�éf�

jtis

ÁÁèa�

r�kh�l®
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fh�f� khWg£L�sd. Ït�¿� Eiupu� Rthr« c©L. Ïja¤Â�
_�W miwf� fhz¥gL«. (Kjiyfë� eh�F miwf� c©L)
ÁWÚuf«, bk£lhbe~¥uh° tifædJ. Ïit xUghèd. fUÎWj�
clèD� ãfG«. K£ilfë� jo¤j njh� ngh�w XL c©L.

tF¥ò:  gwitf� (Aves)

cy»� 8000 tif¥ gwitf� c©L. Ïit mid¤ÂY« X®
mo¥gil mik¥ò x�WikÍ©L. gwitf� khwhbt¥gãiy bfh©l
cæçf�. ÏwFf� clè� bt¥gãiyia¥ ghJfh¡F«. fh�fë�
brÂ�f� c©L. K�d§fh�f� ÏwFfsh»Í�sd. cliy Óuhf
jh§F« tifæ� fh�f� e�F K�òwkhf Ïiz¡f¥g£L�sd.
vY«òf� bk�ikahdit. vY«òfëD� fh�wiwf� c©L. gy
cl� vY«òf� ÏizªJ�sd. jiy¥gFÂæ� fod¤ j�ikÍila
myF c©L.

EiupuYl� Ïizªj fh�W¥ igf� c©L. Ïit vY«ÃD�
bjhl®ò bfh©L�sd. Ïja¤Â� eh�F miwf� c©L. Ïu¤j¢
Át¥gQ¡f� Ú� K£il toé� c£fU bfh©lit. ÁWÚuf«, _�W
fJ¥òfSilaJ. ÁWÚç� ôç¡ mäy« äFªÂU¡F«.

eu«ò k©lykhdJ Áw¥ò�W�sJ. Áwªj gh®it¤ ÂwDila
f©f� c©L.Ïit xU ghèd. fUÎWj� clèD� ãfG«.
K£ilfë� mÂf msÎ fUÎzÎ c©L. K£ilf� fodkhd

gl«. 1.2.25 C®td

rJ¥ò ãy Kjiy

f§if eÂ Kjiy

e£r¤Âu Mik

njh� KJF Mik
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fh�Áa« äFªj XLilait. gy K�nd�wkhd g©òf� ÏU¥ÃD«,
gwitfë� C®td Ïd¥ g©òfS« c©L. vdnt jh� Ït�¿id
�nk�ikÍ�w C®td� v�»nwh«. (cjhuz«). òwh, »ë, fhf«, FUé,
kæ�, Ô¡nfhê, bg§Fé�.

tF¥ò:  ghÿ£of� (Mammalia)

F£o <�W ghÿ£L« éy§FfS¡F è�da°(1758)
�k«khèah� vD« bgaç£lh®. Ïj�F �Kiyô£of�� v�gJ bghU�.

gy N�ãiyfë� gy Kiwfë� thG« ghÿ£of� X® bt�¿
bg�w Ïdkhfnt fUj¥gL»�wd. Ït�¿� g©òf�

1. clè� nuhk§f� c©L. cl� njhè� éa®it¢ Ru¥Ãf�,
v©bz�¢ Ru¥Ãf� c©L. ghÿ£L« Ru¥ÃfS« njhè�
khWghLfns.

2. btë¡fhJ kl� c©L.

3. kh®giw, tæ�wiw¡F Ïilæ� cjuéjhd« c©L.
Ï�tik¥ò RthÁ¤j� cjÎ«.

4. Át¥gQ¡fë� c£fU Ï�iy. Ïit t£l toé� ÏUòwK«
Fêªjit.

5. Ïja« eh�F miwfSilaJ. Ïja¤ÂèUªJ njh�W«
jkåfë� tyJ mnah®o¡ tisÎ Ï�iy.

6. bgU_is äf¥bgçaJ. ÏU bgU_is miu¡
nfhs§fisÍ« Ïiz¡f mo¥òw¤Â� fh®¥g° fnyhr« vD«
eu«ÃiHf� mik¥ò c©L.

gl«. 1.2.26 ghÿ£oæ� g�f�

khWg£l g�f�
Ô¡nfhlh�£ mik¥ò

bt£L« g�

nfhiH¥g�
K�fil
th�¥ g�

Ã� filth�¥
g�

g�

Fê
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7. g�yik¥Ã� Ô¡nfhlh�£, bA£onuhlh�£, il~Ãnahlh�£
j�ikf� c©L.

8. éªJ¢Ru¥Ãf� clY¡F btëna mikªÂU¡F«. bghJ
fêtiw Ï�iy.

9. K£ilf� Á¿ait. fUÎzÎ Ï�iy. fUÎWj� clY¡F
c�nsna eilbgW«.

10. Ïit F£o <Dgit. jh�-nr� Ïiz¥ò¤ÂR cilait.

Ï�tF¥Ã� _�W JiztF¥òf� c©L.

Jiz tF¥ò 1.  khndhoçnk£lh m�yJ ònuh£nlhÔçah
(Monotremata or Prototheria)

Ïit K£ilæL« ghÿ£of�. cjhuz«. vW«ò¤ Â�åf�,
Ãsh£og°.

Jiz tF¥ò 2. kh®R¥ ghèah m�yJ bk£lhÔçah (Marsupialia or
Metatheria)

Ïit btë¥òw« kh®RÃa« vD« igÍilait. ts®¢Á
Kotilahk� njh�W« F£of� Ï¥igæD� ghJfh¡f¥gL«.
(cjhuz«). f§fhU.

gl«. 1.2.27 K£ilæL« ghÿ£of�

Ãsh£og°
vW«ò¤ Â�å

ts® ig

gl«. 1.2.28 igÍila ghÿ£o
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Jiz tF¥ò 3. Ãshbr�lhèah m�yJ ô¤Ôçah (Placentalia or
Eutheria)

Ï¥Ãçé� ghÿ£ofë� fUts®¢ÁahdJ fU¥igæD�
ãfG«. tsU« fUé�F¤ njitahd czÎ jh�-nr� Ïiz¥ò¤ÂR
têahf jhæ� Ïu¤j X£l¤Âdh� »il¡F«. (cjhuz«). ahid, òè,
Á§f«, kåj�, Fu§F, eh�, óid, vè, btsth�.

tçir:  Ãiunk£Lf� (Primates)

ô¤Ôçah JiztF¥Ã� Ï�tçir X® ÃçÎ. kåj®f�
Ï�tçirænyna c�sd®. Fu§Ff�, njth§F ngh�w éy§FfS«
Ï�tçiræ� c�sd. Ï�éy§Ff� Áwªj _is ts®¢ÁÍilait.
gy éy§Ff� ku§fë� th�git. gytif czÎ¥ bghU£fis
c©z¡Toait. c�s§if, c�s§fh�, Kf« jéu Ãw gFÂfë�
ml®ªj nuhk« c©L. K�d§fh�f� Á¿ait. fh�fë� IªJ
éu�fS©L. éu�fë� Eåæ� ef§f� c©L. bgUéu�
mik¥ÃY« ga�gh£oY« Áw¥gilªJ�sJ. _is Áw¥ghd ts®¢Á
bg�W�sJ. ÏU f©fS« K�òw« neh¡»Í�sd. Ï�tif¥
gh®it¡F igdhFy® gh®it v�W bga®.

bjçªJ bfh�

Invertebrates
Scientific Names

Earthworm (k©òG) Lampito mauritii

Cockroach (fu¥gh� ó¢Á) Periplaneta americana

House fly (<¡f�) Musca nebula

Locust (bt£L¡»ë) Schistocera gregaria

Bed bug (_£il¥ ó¢Á) Cimex hemipterus

Leaf insect (Ïiy¥ó¢Á) Phyllium sps

Stick insect (F¢Á¥ó¢Á) Carausius sps

Water-scorpion (Ú®¤nj�) Nepa sps

Butterfly (t©z¤J¥ ó¢Á) Pieris sps

Rat flea (vè bj�S¥ó¢Á) Xenopsylla cheopis

Scorpion (nj�) Palamnaeus swammerdami

King crab (uh# e©L) Limulus sps
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Spider (ÁyªÂ¥ó¢Á) Aranea sps

Apple snail (M¥Ã� e¤ij) Pila globosa

Freshwater mussel (e�Ü® e¤ij) Lamellidens marginalis

Star fish (e£r¤Âu Û�) Asterias rubens

Vertebrates
Angel fish (V�r� Û�) Pterophyllum scalare

Guppy (f¥Ã Û�) Poecilia reticulata

Frog (jtis) Rana hexadactyla

Garden lizard (Xzh�) Calotoes versicolor

Cobra (e�y gh«ò) Naja naja

Peacock (kæ�) Pavo cristatus

Crow (fhf«) Corvus splendens

Sparrow (FUé) Passer domesticus

Parrot (»ë) Psittacula Krameri

Rat (vè) Rattus rattus

Dog (eh�) Canis familiaris

Cat (óid) Felis domesticus

Tiger (òè) Panthera tigris

Lion (Á§f«) Panthera leo

Elephant (MÁa ahid) Elephas maximus

Man (kåj�) Homo sapiens

Monkey (Fu§F) Macaca radiata

Mongoose (Ñç¥Ã�is) Herpestes edwardsii

Bear (fuo) Ursus arctos

Fruit bat (gHªÂ�å btsth�) Cynopterus  sphinx

Donkey (fGij) Equus hemionus

Rhinoceros (fh©lhäUf«) Rhinoceros unicornis

Spotted deer (ò�ë kh�) Axis axis

Man (kåj�) Homo sapiens
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1.3. khÂç éy§F 1. Ãsh°nkhoa«
bjhFÂ - ònuh£nlhnrhth

tF¥ò - °nghnuhnrhth

tçir - Ënkh°nghçoah

Ãsh°nkhoa« vD« Ïd¤ij¢ rh®ªj x£L©âf� knyçah
neh�¡F¡ fhuzkhdit. Ïit cliy¥ ghÂ¡F« knyçah¡ fh�¢riy
c©lh¡F»�wd. �Fë® fh�¢r�� vd¥gL«. knyçah¡ fh�¢riy
g�bdL§fhykhf eh« m¿nth«. vdnt bghJ¢ Rfhjhu¤Â�
Ï¡fh�¢riy xê¥gJ K¡»akhdjh»Í�sJ.

rJ¥ò ãy«, rh¡filfëèUªJ njh�W« éõ thÍ¡fsh�
Ï¡fh�¢r� V�gL»wJ vd K�ò fUj¥g£lJ. Ãuh�R eh£o� rh®�°
yhbtu�(Charles Laveran) knyçah nehÍilat®fë� Ïu¤j¤Â�
Ãsh°nkhoa« cæçfis Kjè� (1880) f©lh®. Ãsh°nkhoa¤Â�
nehÍ©lh¡F« j�ik, gut� Kiw M»at�iw r®. nuhdh�L uh° (Sir
Ronald Ross) 1889� és¡»dh®. Ïj�bfd 1902 � nehg� gçÁidÍ«
Ït® bg�wh®. Ãsh°nkhoa§fS¡F« mdhÃy° bfhR¡fS¡F«
Ïilna c�s bjhl®òfis »uhÁ(Grassi) v�gh® äf¤J�èakhf
és¡»dh® (1890).

Ãsh°nkhoa«

Ï�Îæç X® mf¢br� Ïu¤j x£L©âahF«. Ïj� th�¡if¢
RH�Á¡bfd X® KJbfY«ÃÍ«, Ïu¤j« c¿�R«  bfhR¡fS«
éUªnjh«Ãfshf¤ njit¥gL»�wd. kåjå� clèD� Ïit
°nghnuhnrhæ£L vD« ãiyæ� EiH»�wd. mdÃy° bfhR¡f�
Ït�iw kåj®fëilna gu¥ò»�wd. Plasmodium vivax, P. falciparum,
P. malaria, P. ovale  vd eh�Ftif Ãsh°nkhoa§f� kåjç�
nehÍ©lh¡fyh«.

Ãsh°nkhoa¤Â� th�¡if¢ RH�Áæ� kåj®f� Ïilãiy
éUªnjh«Ãfsht® . bfhR¡f� ãiyahd éUªnjh«Ãf�. Ïu©L
Ïl§fëY« Ãsh°nkhoa¤Â� th�¡ifæ� ntWghLf� c©L.

kåjç� ãfG« RH�Á - irn[hfå

kåjç� clèD� Ãsh°nkhoa¤Â� th�¡ifæ�
òw¢Át¥gQ¢ RH�Á, mf¢Át¥gQ¢ RH�Á vd ÏU ãiyfS©L.
òw¢Át¥gQ¢ RH�Á f�ÄuèY«, mf¢Át¥gQ¢ RH�Á Ïu¤j¢
Át¥gQ¡fëYkhf ãfG«.
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òw¢Át¥gQ¢ RH�Á

Ï¢RH�Á ekJ f�Äu� br�fëD� ghè�yh Ïd¥bgU¡f
Kiwah� ãfG«. Mæu¡fz¡fhd fÂ®tot °nghnuhnrhæ£L¡f�
mdÃy° bfhR¡foædh� ekJ clèD� EiH»�wd. EiHªj Ã�
ekJ Ïu¤j X£l¤Â� r�nww¡Fiwa 30 ãäl§f� R�W»�wd. Ã�
Ïit f�Äuè� c£òwK�s bu£oFnyh v�nlhÔèa� br�fë�
j§F»�wd.

f�Äuè� Ïit »ç¥nlhnrhæ£Lfshf cU¥bgW»�wd.
Ïªãiyæ� bf£oahd c£fUÎl� clè� ãwäf�, Fäêf� Ï�yhk�
Ïit bj�gL«. mÂf msé� czÎ©Q« »ç¥nlhnrhæ£Lf�

gl«. 1.3.1 knyçah x£L©âæ� th�¡if¢ RH�Á

fhä£nlhfå

irn[hfå

Û n u h n r h æ £ L
mf¢Át¥gQ ãiy
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i k ¡ n u h n f ä £

k h ¡ n u h f h Û £
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K¤Âiu nkhÂu«
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j§»Í�s br�fis ãu¥ò« msé�F¥ bgçjh»�wd. Ïªãiyæ�
Ïit »ç¥nlh-irrh�L  vd¥gL«. Ï¢br�f� gythf¥ ÃçªJ
(irnrhfå) E©âa »ç¥nlh-Ûnuhnrhæ£Lfshf Ïu¤j¤Â�
fy¡»�wd. Ït�¿� xU Áy Û©L« òÂa f�Äu� br�fëD�
EiHayh«. k�wit Ïu¤j¤ÂY�s Át¥ò mQ¡fëD� EiHÍ«.
Ï�éj« f�Äuè� j§F« fhy« 7 - 17 eh£fshF«.

mf¢Át¥gQ¢ RH�Á

Át¥gQ¡fS¡F� EiHÍ« »ç¥nlh-Ûnuhnrhæ£Lf�
m§F�s bghU£fis czth¡»¡ bfh�»�wd. Ã� Ïit �mÛgh
ãiy� æid¥ bgW»�wd. Ïªãiyæ� Ïit onuhnghnrhæ£Lf�
vd¥gL»�wd. Ïj� ika¤Â� njh�W« E©Fäê c£fUit
Xu¤Â�F¤ j�ëéL«. nkhÂu mik¥òila Ïªãiy¡F K¤Âiu nkhÂu
ãiy v�W bga®. Ïj�Ã� Ïit E©Fäêia ÏHªJ msé� bgçjh»
irrh�L ãiyia¥ bgW»�wd.

irrh©Lf� gythf¥ ÃsªJ Ûnuhnrhæ£Lfsh»�wd. Ïit
KÂ®¢ÁÍ�W Át¥gQ¢ Rtiu¡ »ê¤J Ãsh°khé� btë¥gL»�wd.
Ït�Wl� btë¥gL« fêÎ¥bghU£f� (Ënkhnrhæ�) fh�¢rY¡F¡
fhuzkh»�wd. Ûnuhnrhæ£Lf� Û©L« Át¥gQ¡fis¤ jh¡fyh«.
Ïj�F �c�neh�¥ gut�� (Autoinfection) v�W bga®.

Ï�éj« Ïu¤j¤Â� ãfG« RH�Á¡F nfh�ifæ� RH�Á
m�yJ irnrhfå  v�W bga®. bjhlU« Ï¢RH�Áfsh�
x£L©âfë� v©â¡if mÂfç¡F«. gy RH�ÁfS¡F¥Ã� Áy
Ûnuhnrhæ£Lf� nfä£nlhir£Lfshf cU¥bgW»�wd. �kh¡nuh-�,
�ik¡nuh-� vd ÏUtif nfä£nlhir£Lf� njh�W«.
kh¡nuhnfä£nlhir£Lfë� c£fU Á¿aJ. ir£nlhÃshr¤Â�
ml®ªj czÎ©L. ik¡nuhnfä£nlhnrhæ£Lfë� c£fU¡f�
bgçait. ir£nlhÃshr« bjëthdJ. Ïit X® bfhRéD� EiHj�
nt©L«.

bfhRéD� RH�Á - °nghnuhfå

Ïu¤j¤ij c¿�Rgit bg© bfhR¡fshF«. bg© mdhÃy°
bfhR¡f�  Ãsh°nkhoa§fis¥ gu¥ò»�wd. knyçah nehÍ�w
xUtç� Ïu¤j¤ij c¿�R« bfhR¡fSD� Ãsh°nkhoa¤Â�
mid¤J ãiyfS« br�Y«. ÏU¥ÃD« nfä£nlhir£Lf� k£Lnk
bfhRéD� ÃiH¡F«. k�wit mêªJéL«. nfä£nlhir£Lf�
khWj�fisilªJ nfÛ£Lf� vD« Ïd¥bgU¡f¢ br�fsh»�wd.
Ïj�F nfä£nlhfå v�W bga®.
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nfä£nlhfå (Gametogony)

Ïªãf�¢Á bfhRé� czÎ¥ghijæ� ãfG«.
ik¡nuhfhä£nlhir£Lfë� c£fU gythf¥ ÃsªJ ir£nlhÃshrK«
Ãçtil»wJ. Ïjdh� fÂ® toé� gy ik¡nuhfhä£Lf� njh�W«.
Ïªãf�¢Á¡F v¡°Ãshínsr� (exflagellation)  v�W bga®.
kh¡nuhfhä£nlhir£L KÂ®¢ÁailªJ bg© Ïd¥bgU¡f¢
br�yh»wJ.

Ïd¥bgU¡f¢ br�fë� xU§»izÎ« °nghnuhfåÍ«

bfhRé� Ïiu¥igæD� ik¡nuhfhÛ£L«, kh¡nuhfhÛ£L«
Ïiz»�wd. Ï�ntisæ� mt�¿� c£fU¡f� x�Wl� x�whf¡
fyªJ éL»�wd. Ïªãf�¢Á¡F Á§fä(Syngamy)  m�yJ
Ïd¥bgU¡f¢ br�fë� xU§»izÎ v�W bga®. Ïªãf�¢Áæ�
njh�W« ÏizÎ¢ br�è�F fUK£il m�yJ irnfh£(Zygote)  v�W
bga®.

fUK£il efU« j�ikÍilaJ. vdnt Ïjid efU«
fUK£il(Ookinete) vdyh«. Ïiu¥igæ� Rtiu¤ Jis¤J btëtU«
fUK£ilahdJ m¢Rtç� btë¥òw¤Â� x£o¡bfh©L j�id¢
R�¿ X® Á°L ciwia mik¡F«. Ïªãiyæ� m¡fUK£ilia
CÁ°L(Oocyst) vdyh«.

CÁ°o� c£fU bjhl®ªJ ÃçtilÍ«. Ïjdh� gy E©âa
fÂ®tot °nghnuhnrhæ£Lf�  njh�W«. ÏWÂæ� Á°L ciw
mêtjh� °nghnuhnrhæ£Lf� bfhRé� cl�Fêæ� btëæl¥
gL»�wd. Ïit clèD� ef®ªJ bfhRé� cä�Ú®¢ Ru¥ÃæD�
br�W j§» éL»�wd. Ï¡bfhR ntbwhUtiu¡ fo¤jh� m¢br�f�
mtuJ Ïu¤j¤ÂD� EiHªJélyh«. Ï�tif¥ gutY¡F
�c£brY¤j�� (inoculation) Kiw v�W bga®.

knyçahé� tiff�

Ãsh°nkho§fsh� njh�W« neh� knyçah¡ fh�¢r�.
Ïªnehæ� bjhl®ªJ Ïilbtëfë� (é£L é£L) fh�¢r� V�gL«.
fh�¢r� gy kâ neu« ÏU¡fyh«. Ïu¤j¢ Át¥gQéèUªJ
Ûnuhnrhæ£Lf� btë¥gL« ntisæ� Ïu¤j¤Â� bfh£l¥gL«
e¢R¥ bghU£fns fh�¢rY¡F¡ fhuz«.

Ãsh°nkhoa¤Â� eh�F tiffS©L. mitfë� neh�
ÂwD« ntWgL«.

1. Ãsh°nkhoa« itth¡°(Plasmodium vivax) - Ïjdh� njh�W«
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fh�¢r� _�W eh£fS¡F xU Kiw V�gL«(48 kâ¡F xU Kiw).
Ïjid Åça« Fiwªj knyçah¡ fh�¢r� vdyh«.

2. Ã. gh�Ághu«(P. falciparum) - Ïit ók¤Âa nuif ehLfë� mÂf«
c�sd. Ït�¿� fh�¢r� äFªj ghÂ¥ig V�gL¤jyh«.
Ï«knyçahédh� Ïw¥ò« neçlyh«. Ïit j§F« Ïu¤j¢
Át¥gQ¡f� Á¿a Ïu¤j¡ FHh�fë� mil¥Ãid V�gL¤J«.Ïjdh�
c�SW¥òf� ghÂ¥gil»�wd.

3. Ã. knyçna(P. Malariae) - Ïit clè� EiHtjh� eh�F eh£fS¡F
xU Kiw fh�¢r� njh�W«.

4. Ã. xntny(P. ovale) - M¥Ãç¡fh, bj� mbkç¡fh ehLfë� c�s
Ï�tifæ� bjhl®ªJ _�whtJ eh£fë� fh�¢r� njh�W«.

nk�F¿¥Ã£l eh�F Ãsh°nkhoa§fS« mik¥ò, th�¡if¢
RH�Á¡fhd fhy msÎ M»at�¿� khWg£oU¡F«.

knyçah neh�¡ f£L¥ghL

1. nehÍ�WtU¡F ãthuz«

Ãsh°nkhoa§f� vÂ®e¢R c�g¤Âia ekJ Ïu¤j¤Â�
ö©LtÂ�iy. vdnt jL¥óÁ Kiwah� Ïªnehia¤ jL¡féayhJ.
ekJ clè� c�s gy ãiyf� Ãsh°nkhoa§fis mê¥gj�fhd
kUªJ¥ bghU£fis c£bfh�syh«. Á§nfhdh ku¥g£ilfëèUªJ
»il¡F« bfh�dh kUªJ flªJ 300 M©Lfshf ga�gh£o� c�sJ.
Ï«kUªJ¥ bghUis mo¥gilahf¡ bfh©L ghYoç�, m£lÃç�,
fnkhFé�, FnshnuhFæ�, bunrhÁ�, ghkhFé� v�W gy kUªJ¥
bghU£f� c�g¤Â br�a¥gL»�wd.

2. neh�¤ jL¥ò

knyçah neh�¤ jL¥ò ÏU tiffë� mikayh«.

(i )  ghJfh¥ò Kiwfshf bfhRtiy, bfhR¡f� btW¡F«
fë«òf�, RU�f� M»at�iw ga�gL¤jyh«.

(i i )  j�fh¥ghf Ãsh°nkhoa§fis¡ bfh�Y« kUªJ¥
bghU£fis ÂdªnjhW« c£bfh�syh«. Ïjdh� °nghnuhnrhæ£L
m�yJ Ûnuhnrhæ£L ãiyfë� mit mêªJéL»�wd.

3. neh�¥ gu¥Ãfis¡ f£L¥gL¤Jj�

neh�¥ gu¥Ãfsh»a bfhR¡fis xê¥gj� _y« knyçah
nehia K�¿Ykhf¡ f£L¥gL¤jyh«. nj§»Í�s rh¡fil Ú®fë� ÛJ
ó¢Á¡bfh�è kUªJfis bjë¥gj� _y« bfhRé� yh®th¡fis
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mê¡fyh«.

bfhR¡fis mê¡f DDT ,  khyÂah� ngh�w kUªJ¥
bghU£fis Å£o� ga�gL¤jyh«. igç¤Âu« »çrh� ntÂa¥
bghUsh� òifô£Lj�, M© bfhR¡fis kyLfsh¡Fj� ngh�w
KiwfS« eilKiwæY©L. bfhR¡fë� Ú® th� yh®th¡fis
mt�iw c©Q« fh«óÁah, byÃ°l° ngh�w Û�fis e�Ü®
ãiyfë� ts®¥gj� _y« f£L¥gL¤jyh«.

khÂç éy§F 2. k©òG
bjhFÂ - m�dèlh

tF¥ò - Ñ£nlhnghlh

tçir - MènfhÑ£lh

cæç - yh«Ã£nlh khç£oia

k©òG¡f� ÏUis éU«òit. Ïit gf� ntisæ�
JisfëD� xëªÂUªJ Ã� Ïué� czÎ njL»�wd. mit thG«
Jisf� kiH Úuh� ãu«Ãdh� k£Lnk Ïit k©Q¡F nkyhf
btëtU»�wd.

òw mik¥ò

 

bgç°nlhäa«

éªJ
bfh�ig
Jthu§f�

gl«. 1.3.2. k©òG òw¤njh�w«

KG mik¥ò

nk� mik¥ò

cl� E©K�

Ñ� mik¥ò

ònuh°nlhäa«
òz® jo¥ò

cl� K£f�

KJF¥òw¤ Jis

ky¤Jthu«

ònuh°nlhäa«
KJF¥òw¤ Jis

m©l ehs¤
Jthu§f�
M©
Ïd¥bgU¡f
Jthu§f�

òz® jo¥ò

th�

14

17

8
10

6

14

18
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bj� ÏªÂahé� fhz¥gL« k©òG¡f� bghJthf
yh«Ã£nlh khç£oia(Lampito mauritii) Ïd¤ij¢ rh®ªjit. Ït�¿�
cl� Ú©L, cUis toé�, ÏUg¡f rk¢Ó® j�ikÍl� fhz¥gL«.
Ï¥òG¡f� 8 Kj� 21 brÛ ÚsK« 3 Kj� 4 äÛ jokD« cilait.
Ï¥òGé� KJF¥òw¤Â� ml®¤Âahd gG¥ò ãwK« tæ�W¥ òw¤Â�
btë® j�ikÍK©L. Ïj� cl� gy f©l§f§fshyhdJ. cl�
f©l§fë� Ïilæ� f©læil tç¥g�s§f� c©L. Ï�tif
cl�f©l Ãçéid clè� c£òw¤ÂY« c©L. c£òw¤Â�
f©l§fS¡»ilna br¥l«(Septum) vD« Ïil¢Rt® c©L. mid¤J
cl�f©l§fS« x¤j mik¥òilait. Ï�tif cl� mik¥Ã�F
bk£lhbkçr« v�W bga®.

Kj� cl�f©l¤Â� ika¤Â� th� JisÍ�sJ. Ïjid¢
R�¿Í�s Kj� cl�f©l¤Â�F bgç°nlhäa« (Peristomium) v�W
bga®. thæ� K� òw¤Â� K� cjL m�yJ ònuh°nlhäa« (Prosto-
mium) vD« Ú£ÁÍ©L. clè� filÁ f©l¤Â� ky¤JthuK�sJ.
Ïj�F Ãíoa« (Pygidium) v�W bga®. KÂ®ªj òG¡fë� 14 Kj� 17
tiuÍ�s f©l§f� ÏizªJ jo¤J�sd. Ïj�F òz®¤jo¥ò m�yJ
»is£bl�y« (Clitellum) v�W bga®.

cl� E©K�

cl� Rt�¿Y�s Á¿a Fêfë� E©âa tisªj cl�
E©K£f� c�sd. m¡FêfS¡F E©K� bfh� Fêf� v�W bga®.
Ï«K£f� cliy¢ R�¿Y« mikªJ�sd. Ïit if£o� vD«
bghUsh� Mdit. Ït�¿� ika¥gFÂ gU¤J« ÏUKidf� FW»Í«
mikªJ�sd. Ï«K£f�� � toé� c�sd. jirfë� cjéah�
Ï«K£fis Ú£lÎ« c�ëG¡fÎ« ÏaY«. Ï«K£f� Ïl¥bga®¢Áæ�
cjÎ»�wd.

òw¤Jthu§f�

(i) KJF¥ òw¤Jisf�: E©âa Ï¤Jisf� cl� nk� òw¤Â�
ika¤Â� f©l Ïil¥g�s§fë� mikªJ�sd. 10tJ cl�f©l§
fëèUªJ bjhl®ªJ c�sd. cl�Fê Âut« Ï¤Jthu« têna
btëna¿ cliy eid¤J E©QæçfëèUªJ ghJfh¥ò jU»wJ.

(ii) éªJ¥ig¤ Jthu§f�: 6 - 7, 7 - 8, 8 - 9 M»a cl�f©l§fë�
Ïilæ� mo¥òwkhf _�W Ïiz¤Jthu§f� c�sd. KÂ®ªj
òG¡fë� Ït�iw vëÂ� fhzyh«.

(iii )  m©l ehs¤Jisf� : Ïit X® Ïiz¤ Jisfshf 14 tJ
f©l¤Â� mo¥òw¤ÂY�sd.
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(iv )  éªJ ehs¤Jisf�:  X® Ïiz¤ Jisfshf Ïit 18 tJ
f©l¤Â� mo¥òw¤ÂY�sd.

(v) be~¥ßoa¤Jisf�: 14 tJ cl�f©l¤ÂèUªJ Jt§» Ïit gy
E©âa Jisfshf cl� KGtJ« guéÍ�sd.

cl� Rt®

k©òGé� cl� Rt® <u¥girÍl� bk�ikahdJ. ÏÂ�
Ñ�f©l mL¡FfS©L.

»ô£o¡»�: Ï�Îiw ÑG�s òw¥gil¢ br�fsh� Ru¡f¥gL»wJ.

vÃbl®ä°(Epidermis)  m�yJ òw¥gil:  Ï�tik¥ò XuL¡F
J©vÃ¤Ôèa¤ ÂRédh� MdJ. ÏÂ� Ru¥Ã¢ br�fS« cz®
br�fS« c©L.

bl®ä°: Ï�tL¡F bk�èa Ïiz¥ò¤ ÂRédh� MdJ. ÏJ nkY�s
vÃÔèa br�fS¡F« c�S�s jir¢ br�fS¡F« mo¤jskhf
c�sJ.

jirf�: ÏU mL¡Ffshf òw t£l¤ jirfS« c� Ús¤jirfS«
c�sd.

cl�Fê vÃ¤Ôèa«:  ÏJnt cl� Rt�¿� c£òw mL¡fhF«.
Ï�tL¡F cl�Fêia¢ R�¿Í�sJ.

cl�Fê

cl� RtU¡F« czÎ¡ FHY¡Fäilæ� X® mf�w
cl�FêÍ©L. Ï¡Fê Ïiz¥ò¤ÂRédhyhd Ïil¢Rtuh� gy
miwfshf¥ Ãç¡f¥g£L�sJ. cl�Fê¤ Âut¤jh� ãu¥g¥g£l

gl«. 1.3.3. k©òG - FW¡F bt£L¤ njh�w«.

cl� E©K�

»ô£of�
òw¤njh�

t£l¤jir
Ús¤jir

Fl� Ú£Á

tæ�W¥òw eu«ò tl«

tæ�W¥òw Ïu¤j¡ FHh�

KJF¥òw Ïu¤j¡
FHh�

Fnshunfh#�
br�f�

cl�Fê

be~¥ßoa«Fl�

c�sL¡F¢ br�f�
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Ï¡Fêia¢ R�¿Y« vÃ¤Ôèa« c�sJ. ãwk�w cl�Fê Âut¤Â�
gy mÛghæL br�fS©L. Ï¤Âut« KJF¥òw Jisfë� _y«
clè� btë¥òw¤Â� gué, njhè� <u¤j�ikia ghJfh¡F«.
Ïjdh� njh�tê Rthr« vëjh»wJ. Ïd¥bgU¡f¢ br�f�
cl�Fêæ� bfh£l¥g£L ehs§fë� têna btënaW»�wd.

Ïl¥bga®¢Á

k©òG¡f� cl� Rtiu RU¡» Ú£Ltjh� Ïl«bga®»�wd.
cl� Rtç� t£l¤ jirfë� RU§Fjyh� cl� bkèªJ
Ú£Áail»wJ. K� Kidæ� Ú£Óailªj òG jiuia¥ g�¿¡ bfh©L
clè� Ã� gFÂia ÏG¤J¡ bfh�S«. Ï�éj« clè� t£l¤
jirfisÍ« Ús¤jirfisÍ« mL¤jL¤J RU¡» Ú£Ltjh� ef®ªJ
br�Y«.

czÎ¢ brçkhd cW¥gikÎ

th� Kj� ky¤Jistiu czÎ¥ghij X® Ú©l FHyhf
mikªJ�sJ. Kj� cl�f©l¤Â� th�¤JisÍ�sJ. mL¤J�s
th�Fê Kj� Ïu©L f©l§fë� mikªJ�sJ. jo¤j jir¢ Rt®
bfh©l bjh©il¥gFÂ _�whtJ, eh�fhtJ f©l§fëY« c�sJ.
Ïjid¢ R�¿Y« bjh©il¢ Ru¥Ãf� c©L. IªjhtJ cl�f©l¤Â�
czÎ¡FHY«  MwhtJ f©l¤Â� miuit¥ igÍ«  c�sd.
miuit¥igæ� c£Rtç� if£o� ciw c©L. Ú©l Fl�gFÂ
miuit¥ igæèUªJ ky¤Jthu« tiu guéÍ�sJ. czÎ¡FHè�
nk� Rt�¿èUªJ o¥nyhnrh� vD« ko¥ò FlèD� mikªJ�sJ.
Ï�tik¥ò Flè� c�gu¥gsit mÂfç¡F«.

gl«. 1.3.4. k©òG - brçkhd cW¥ò¤ bjhFÂ

bjh©il¢ Ru¥Ã
c�th�

miuit¥ig

Fl�

bjh©il
czÎ¡ FHh�
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czñ£l«

k©âY�s k£¡»a m§ff¥ bghU£f� k©òGé�
czthF«. k©Ql� fyªJ c£bfh�S« czÎ brç¡f¥g£L
c£»u»¡f¥gL«. ga�glhj k©Jf� fêÎ¥ bghU£fSl� eh§T�¡
f£ofshf btënaW«.

Ïu¤j¢ R�wik¥ò

k©òGé� clè� ÏU K¡»a ika Ïu¤j¡ FH�fS©L.
mit czÎ¡ FH� Ïu¤j¡ FHh� ,  czÎ¡FH� Ñ� Ïu¤j¡
FHh�fshF« .  nk� Ïu¤j¡ FHè� Ïu¤j« K�ndh¡» XL«.
Ï¡FHè� Rt® RU§» éçÍ« Ïa�òilaJ. Ñ� Ïu¤j¡ FHè� Ïu¤j«
Ã�ndh¡» XL«. 6 Kj� 13 cl�f©l§fë� nk�, Ñ� Ïu¤j¡ FH�f�
v£L Ïiz¡ FH�fsh� Ïiz¡f¥g£L�sd. Ït�¿�F g¡f
Ïja§f� v�W bga®. Ïit Ïu¤j¤ij nk� FHèUªJ Ñ�¡ FHY¡F¡
fl¤J»�wd. nk� FH� clè� cW¥òfëèUªJ Ïu¤j¤ij¥ bgW«.
Ñ�¡FH� cW¥òfS¡F Ïu¤j¤ijaë¡F«.

fêÎ Ú¡F cW¥òf�

k©òGé� fêÎ Ú¡F cW¥òfS¡F �be~¥ßoa§f�� v�W
bga®. Ïit ÏizÍW¥òfshf cl�f©l§fë� c�sd.

X® be~¥ßoa«, cl�FêÍD� be~¥nuh°nlh«  vD«
Jisædh� ÂwªJ�sJ. Ïjid¢ R�¿Y« Áèa§f�  vD«
E©âiHfS©L. ÏjidaL¤J X® Ru¥Ã¥ gFÂÍ« ÏWÂæ� X®
jir¢Rt® bfh©l gFÂÍ« c©L. ÏWÂ¥gFÂ be~¥ßoa¤ Jis _y«
btë¤ÂwªJ�sJ. be~¥nuh°nlhkh� nrfç¡f¥gL« fêÎ
Áèa§fë� mirédh� ika¥gFÂæid milÍ«. m§F nkY«

KJF¥òw Ïu¤j¡
FHh�

gl«. 1.3.5. k©òG - Ïu¤j¢ R�W cW¥òf�

czÎ¥ ghij

tæ�W¥òw
Ïu¤j¡FHh�

g¡f Ïja§f�
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c¿�r¥g£l fêÎf� fy¡»�wd. filÁæ� be~¥ßoa¤Jis têna
fêÎ¥ bghU£f� btëna�w¥gL»�wd.

be~¥ßoa§fë� _�W tiffS©L. mit bkfhbe~¥ßoah,
ik¡nuhbe~¥ßoah, bjh©il be~¥ßoahthF«.

fêÎ Ú¡f¤Â�bfd Fl� Rt�¿� Fnshunfh#� br�f� vD«
Áw¥ò¢ br�fS©L. Ïit fêÎ¥ bghU£fis¥ bg�W cl�FêæD�
éGªJ, Ã� be~¥ßoa§fsh� btëna�w¥gL»�wd.

eu«ò cW¥ò¤ bjhFÂ

bjh©il nk� eu«gQ¤Âu�f� _isbad¥gL»�wd. Ïit
_�whtJ cl�f©l¤ÂY�sd. eh�fhtJ cl�f©l¤Â� bjh©il
Ñ� eu«gQ¤ Âu�fS�sd .  nk�-Ñ� eu«gQ¤ Âu�f� Xçiz
bjh©il N� eu«Ãiz¥òfsh� Ïiz¡f¥g£L�sd. bjh©il Ñ�
eu«gQ¤ ÂuëèUªJ Xçiz tæ�W¥òw eu«ò tl§f� Ã�ndh¡»
mikªJ�sd. ÏÂ� x�bthU cl�f©l¤ÂY« xU eu«gQ¤Âu�f�
(a pair or one) c©L.

gl«. 1.3.6. k©òG - be~¥ßoa«

be~¥nuh°nlh«

cl�f©l«

cl�f©l«
cl�f©l fêÎ¡ fh�th�

be~¥ßoa«

FWæiH¥ gFÂ

bjh©ilN�
eu«Ãiz¥ò

Ñ�¥òw eu«ò tl«

gl«. 1.3.7. k©òG - eu«ò cW¥òf�

bjh©ilÑ� eu«gQ¡f�

_is
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_isæèUªJ bgç°nlhäa¤Â�F eu«òf� br�»�wd.
cl�f©l¤ÂY�s eu«gQ¤ ÂuëèUªJ _�W Ïiz eu«òf� cl�
Rt�¿�F« cW¥òfS¡F« br�»�wd.

bjhL cz® cW¥òf�, ntÂa cz® cW¥òf�, bt¥g cz®
cW¥òf� ngh�wit cl� Rt�¿Y�sd. Ïit ö© tot¢ br�fshf
E© Ú£ÁfSl� mikªJ�sd. xë cz®th� ö©l¥gL« xë
cz®ÎW¥òf� KJF¥òw¤ÂY« Rit, thrid cz® cW¥òf� c�
thæYkhf¡ fhz¥gL»�wd.

Ïd¥bgU¡f cW¥òf�

xnu òGé� M©-bg© Ïd¥bgU¡f cW¥òf� c©L. vdnt
k©òG¡f� ÏUghèd(hermaphrodites) vd¥gL«. éªjQ¡f� Kjè�
KÂ®¢Áailtjh� �j�fUÎWj�� jé®¡f¥gL»wJ.

M© Ïd¥bgU¡f cW¥òf�

<çiz éªJ¢ Ru¥ÃfS«, éªJ ehs§fS« c�sd. éªJ¢
Ru¥Ãf� 10tJ, 11tJ cl�f©l§fë� c�sd. Ïit éu� ngh�w
Ú£Áfsh� mikªJ�sd.

Ïu©L Ïiz éªJ¥ igfS©L. éªJ¡fis éªJ
ehs§fëD� brY¤j ÏU Ïiz éªJ ehs¥ òd�f� c�sd. éªJ
ehs§f� 18tJ cl�f©l¤Â� M© Ïd¥bgU¡f¤ Jthu¤Âdh�

gl«. 1.3.8. k©òG - Ïd¥bgU¡f cW¥òf�

éªJ¥ ig

éªJ¥ ig òd�
éªJ¥ ig

éªJ ehs«
òz® jo¥ò

éªJ bfh� ig

éªJ¢ Ru¥Ã
éªJ¢ Ru¥Ã

m©l¢ Ru¥Ã
m©l ehs«

òuh°nl£ Ru¥Ã òuh°nl£ Ru¥Ã
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btëæ� ÂwªJ�sd. Ï¤Jthu¤ÂD� fyé E©K£f� c©L.
Xçiz òuh°nl£ Ru¥Ãf� 18tJ, 19tJ cl�f©l§fë� c�sd.
Ït�¿� Ru¥ò¤Âut« éªJ¢ br�fis xU§»iz¡f ga�gL»wJ.
Ï¤bjhF¥òfS¡F °bg®k£nlhngh®f� v�W bga®.

bg© Ïd¥bgU¡f cW¥òf�

X® Ïiz m©l¢ Ru¥Ãf� 13tJ f©l¤ÂY�sd.
Ït�¿�fhd m©l ehs§f� 14tJ f©l¤Â� btëæ� ÂwªJ�sd.
_�W Ïiz éªJ bfh�igf� 7tJ, 8tJ, 9tJ f©l§fëY�sd.
Ïit 6-9 f©l§fë� btëna ÂwªJ�sd. Ï¥igf�
fyéæ�nghJ bgW« éªjQ¡fis nrä¡f cjÎ»�wd.

fyéæ� nghJ ÏU k©òG¡f� jiy Ïl« khWjyhf
Ïiz»�wd. Ï�ntisæ� x�¿� éªjQ¡f� mL¤j òGé�
bfh�igæD� EiH»�wd. Ïj�Ã� òG¡f� ÃçªJéL«.
»is£bl�y« gFÂæ� nk� c�s Ru¥Ã¢ br�f� j§fsJ Ru¥Ãdh�

gl«. 1.3.9. k©òG - òz®¢Á

éªJ¥ ig¤Jthu«

éªJ¥ ig¤ Jthu«

òz® jo¥ò

òz® jo¥ò

fyé E©K�

gl«. 1.3.10. k©òG - éªJ nrä¥ò, fUÎWj�

éªJ¥ ig

éªJ¥ ig

éªJ¢ Ru¥Ã

éªJ¢ Ru¥Ã
éªJ ehs¥ òz�

éªJ ehs«
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gl«. 1.3.11. òwh - òw mik¥ò

fh�

éu�

KG mik¥ò

f©

fG¤J

fh�

th� ÏwF

Ïw¡if

tis
ef«

jiy

myF

Áa®

X® jo¤j tisa¤ij¤ njh�Wé¡»�wJ. k©òG jdJ cl�
mirÎfsh� m�tisa¤ij K�neh¡»¤ j�ëéL«. m�ntisæ�
m©l mQ¡fS« bgw¥g£l éªJ¢br�fS« tisa¤ÂD� brY¤j¥
gL»�wd. m�tisa« cl� K� Kidæ� ÃçªJ bfh¡T�(Cocoon)
vD« ts®igah»wJ. ÏjD� fUÎWj� ãfG«. fUK£ilfëèUªJ
fUts®¢Áædh� Ïs« k©òG¡f� njh�W«.

khÂç éy§F 3. òwh
Jiz¤bjhFÂ - KJbfY«Ãf�

tF¥ò - gwitf�

tçir - bfhy«Ãgh®ä°

tif - bfhy«gh èéah

gwitfë� cl� KGtJ« gw¤bjY¡bfd khWg£L�sJ.
Ïit gw¤bjY¡bfd ÏwFf�, myF, fh� mik¥ò ngh�wt�iw¥
bg�W�sd.

òwh¡f� gw¡F« ÂwDila gwitf�(nfçnd£Lf�). Ïit
bt¥g, Fë® ehLfë� gutyhf th�»�wd. ÏªÂa òwh¡fë�
Vw¡Fiwa 10 Áw¥Ãd§f� c©L. ts®¥ò¥ òwh¡fë� panter, fantail,
tumblers vd¥ gy tiffS©L. Ïit mid¤J« bfhy«gh èéah vD«
tif tê tªjit.
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òwh¡f� fÂ®tot« cilait. Ït�¿� msÎ 20-25 brÛ
MF«. clyhdJ jiy, fG¤J, eLÎl�, th� vD« gFÂfSilaJ.

cU©il tot jiy¥gFÂ K�òw¤Â� T®ikahd myF¥
gFÂia¡ bfh©L�sJ. myFfë� nk�òw¤Â� jo¤j uh«nghÔ¡fh
(rhampotheca) vD« ciw c©L. nk� my»� mo¥òw¤Â� xU Ïiz
ehÁ¤Jthu§f� c�sd. mt�iw¢ R�¿Y« Áa®(cere) vD« gU¤j njh�
gFÂ c�sJ. X® Ïiz¡ f©f� c©L. f©f� r�W bgçait.
f©fë� ghJfh¥Ã�F nk� Ñ� ÏikfS« ã¡onl£o§ r�Î(nictitating
membrane) vD« bk�glyK« c�sd. f©fë� Ã�òw« xU Ïiz
bré¤Jthu§f� c©L. Ïit c�shf bré¥giwæ� ÂwªJ�sd.

Ú©l fG¤J c©L. eLÎl� gFÂæ� Xçiz Ïw¡iffS«
fh�fS« c�sd. clè� Ã� Kidæ� bghJ¡fêtiw¤ JisÍ«
(cloaca) mjid¤ bjhl®ªJ th�gFÂÍ« c�sd. th� gFÂæ�
ônuhÃía� Ru¥Ã(uropygeal gland) vD« v©bz� Ru¥Ãf� c�sd.
Ïit Ru¡F« v©bz� bghU� ÏwFfis my»dh� Úéé£L
ghJfh¡f cjÎ«.

ÏwFf�

K�d§fh�fns gwitfë� Ïw¡iffsh»Í�sd. ÏÂ� nk�
if, eL¡if, if vd _�W gFÂfS©L. ifæ� _�W éu� gFÂf�
c©L. gw¡fhj ntisfë� ÏwfhdJ clè� g¡fth£o� �Z� toé�
ko¤J mikªJ�sJ. K�òw¤Â� nk�if, eLifia Ïiz¡F« njh�
gFÂ¡F K�g£lhía« m�yJ myh® gly« v�W bga®. Ïnj ngh�W
Ã�òw¤Â� nk�ifia clYl� Ïiz¡F« njh� gFÂ¡F
Ã�g£lhía« v�W bga®.

gl«. 1.3.12. òwh - Ïw¡ifæ� ÏwF mik¥ò

nk� if vY«ò

Mu vY«ò
K�if vY«ò

Myh°óçah

Kj� ãiy ÏwFf�

Ïu©lh« ãiy
ÏwFf�
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òwh gw¡fhj ntisæ� cl� vilia¡ fh�f� jh§F»�wd.
cliy Óuhf ãW¤J« tifæ�(to balance) Ïw¡iff� r�W K�òwkhf
bghW¤j¥g£L�sd. fh�fë� bjhil¥gFÂf� cl�
t£l¤Â�F�shfnt mikªÂU¥gJ X® Áw¥ò mik¥ghF«. fh�fë�
eh�F éu�f� c©L. Kj� éu� Ã�ndh¡»Í�sJ. fh� gFÂæ�
brÂ�f� mikªJ�sd. éu�fë� Eåæ� tisef§f� c�sd.
clè� th� gFÂ Ú©l th� ÏwFfsh� NH¥g£L�sJ.

òw¢r£lf«

ÏwFf� òw¤njhè� khWghLfshF«. Ïit bjhl®ªJ
òJ¥Ã¡f¥gL»�w mik¥òf�. nk�njhè� F¿¥Ã£l Kiwæ�
ÏwFf� mik¡f¥g£L�sd. Ïit mikªJ�s nfh£o�F
blçny(pterylae) v�W bga®. Ïilbtë¥gFÂfS¡F VOçah(apteria)
v�W bga®.

clè� 3 tif ÏwFf� c©L. mit Ïw¡if ÏwFf� ,
cUt ÏwFf� ,  ÏiH ÏwFf�  MF«.

Ïw¡if ÏwF (Quill feather)

Ïj� ika¤Â� X® m¢R¥gFÂÍ�sJ. Ïj� nk� gFÂ¡F
uh¢Á°(rachis) v�W« Ñ� gFÂ¡F Fé� m�yJ fyhk°(quill or cala-
mus) v�W« bga®. Fé� gFÂæ� Ñ�¥òw¤Â� Ñ� m«Ãè¡f° (inferior
umbilicus) vD« JisÍ�sJ. Ïj�têahf ÏwFfS¡fhd Ïu¤j¡
FH�f� EiHÍ«. r�W nk�òw¤Â� nk� m«Ãè¡f° JisÍ�sJ.
Ïj� mU»� bk�ikahd ÏwF¥gFÂ(aftershaft) c�sJ. ÏwF¥ gw¥ò
uh¡Áì� mikªJ�sJ. ÏÂY�s Ïizfshd Ú£ÁfS¡F ÏiHf�
m�yJ gh®òf�(barbs)  v�W bga®. ÏiHfns ÏwF¥ gu¥ig
mik¡»�wd. ÏiHfë� ÏUòw¤ÂY« gh®Ãô�(barbules)  vD«

gl«. 1.3.13. òwh - ÏwF Ú¡f¥g£lJ

K�g£lhía«

bgUéu�

Ã� g£lhía«

Fnshna¡fh

Ïw¡if

cl�

th�
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E©âiHfS« mt�iw x�Wlbdh�W bghW¤J« bfh¡»fS«
c�sd.

Ïw¡ifæ� 23 Ïw¡if ÏwFf� c�sd. ÏÂ� nk�ifæ�
ÏizªJ�s 11 ÏwFf� Kj� ãiy ÏwFf� vd¥gL«. eL¡ifæ�
c�s 12 ÏwFf� Ïu©lh« ãiy ÏwFfshF«. th� gFÂæ� 12
ÏwFf� c©L. Ïit éÁ¿ toé� Ïiz¡f¥g£L�sd.

cUt ÏwFf�  r�W Á¿ait, bk�ikahdit. Ït�¿�
E©âiHfë� bghW¤J« bfh¡»f� Ï�iy. Ïit clè�
bt¥g¤ij¥ ghJfh¡F«. ÏiH ÏwFf� äf bk�ikahdit.

mf¢ r£lf«

gwitfë� mf¢ r£lf« Fiwªj vilÍl� tYthdJ.
vY«òfëD� k{i# Ï�iy. mit fh�wh� ãu¥g¥g£L�sd. vdnt
Ït�¿�F �fh�bwY«òf�� v�W bga®. gy vY«òf� ÏizªJ�sjh�
vY«òfë� v©â¡if FiwthfntÍ�sJ. vY«òfë�
xU§»izÎ r£lf¤Â�F tYñ£L»wJ.

gw¤j� jirf�

gy Ïiz¤ jirf� Ïw¡iffSl� ÏizªJ cjÎ»�wd.

gl«. 1.3.14. òwh - ÏwF tiff�

Ïw¡if ÏwF ÏiHæwF
ÏiH¢ ÁwF

gh®ò« gh®Ãô�fS«

uh¢Á°

ÏwF¥ gu¥ò

nk� m«Ãè¡f°

Ñ� m«Ãè¡f°

quill or calamus
bk�ik ÏwF¥ gFÂ

gh®òf�

m¢R

gh®ò
gh®Ãô�
bfh¡»
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bg¡nlhuhè° nk#®(Pectoralis major)  Ïit bgU« kh®ò¤
jirfshF«. cl� vilæ� IªÂ� xU g§F cilait. Ït�¿�
Ïa¡f¤jh� gw¤jè�nghJ Ïw¡iffë� Ñêw¡f« V�gL«.
bg¡nlhuhè° ikd® (Pectoralis minor) Ïit r�W Úskhd Á¿a
jirfshF«. Ïitfë� Ïa¡f¤jh� gw¤jè�nghJ Ïw¡iffë�
nkny�w« V�gL«. nfhu¡nfhÃuh¡»ahè°(Coracobrachialis) Ï¢ÁW
jirf� Ïw¡iffis Ñêw¡f cjÎ»�wd.

czÎ¢ brçkhd cW¥òf�

thæ� jhilf� khWg£L myFfshÍ�sd. Ï�tik¥Ã�
g�f� Ï�iy. c� thæ� jiu¥gFÂæ� Ïizªj FWfyhd
K¡nfhz tot eh¡F c©L. eh¡»� nk� òw¤Â� jo¤j njhY«
Rit mU«òfS« c©L. Ã�òwkhf c�th� FWfyilªJ
bjh©il¥ gFÂah»Í�sJ. gwitfë� thæ� cä� Ú®¢ Ru¥Ãf�
Ï�iy. tHtH¥ghd bghUis¢ Ru¡F« _�W Ru¥Ãf� thæD�
c�sd.

gl«. 1.3.15. òwh - brçkhd cW¥òf�

czÎ¡FH�

miuit¥ig

ònuhbt�oçFy°

Ôå¥ig

K� ÁW Fl�

fza«
fza ehs«

f�Äu�

f�Äu� ehs«

Ïèa«

Ú£Á

ky¡Fl�

nfh¥nuhoa«
ônuhoa«

ònuh¡nlhoa«
Fnshna¡fhg®rh gh¥çÁia

jiy
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czÎ¡FH� bjh©il¥ gFÂæ� Jt§F«. bjh©ilia
mL¤J Ú©l czÎ¡FH�  fG¤J¥ gFÂæ� c©L. Ï¡FH�
Ñ�¥gFÂæ� mf�W Ôå¥ig  njh�¿Í�sJ. Ï¥igæ� Rt®
Û�j�ikÍilaJ. ÏjD� nfhiH¢ Ru¥Ãf� c�sd. Ôå¥igæid
mL¤J Ïiu¥ig c©L. Ïiu¥ig ÏU gFÂfshf mikªÂU¡F«.
K�gFÂ ònuhbt�oçFy°(proventriculus) vd¥gL«. ÏÂ� Ruz
Ru¥Ãf� c�sd. ÏjidaL¤J miuit¥ig c�sJ. Ï¥igæ�
Rt® jo¤j jir¢Rt® bfh©lJ. mj� c£Rtç� jo¤j njh�
gFÂÍ�sJ. muit¥igæD� ÁW f�f� c�sd. Ï�tik¥ò czit
e�F miu¡f cjÎ»wJ. Ï�éj« Ï¥ig xU �miuit ä�� ngh�W
bra�gLtij¡ fhzyh«. miuit¥igæid¤ bjhl®ªJ Fl�
gFÂÍ�sJ. K�Fl� gFÂ �U�tot onahod«(duodenum) MF«.
tisªj Ã� Fl�gFÂ Ïèa«(ileum)  vd¥gL«. Ïèa« KoÎ¥
gFÂæ� bgU§Fl�  m�yJ ky¡Flyh»Í�sJ. ky¡Fl�
bghJ¡fêtiw Jis têna btëæ� ÂwªJ�sJ.

Fnshna¡fh(cloaca) vD« bghJ¡fêtiwæ� _�W Á¿a
miwfS©L. mit Kiwna K�òw nfh¥nuhoa«(coprodaeum), eL¥òw
ônuhoa«(urodaeum), Ñ�òw Ãuh¡nlhoa«(proctodaeum) MF«. ky¡Fl�
nfh¥nuhoa¤Â� ÂwªJ�sJ. ÁW Úuf Ïd¥bgU¡f ehs§f�
ônuhoa¤Â� KotilªJ�sd. Ãuh¡nlhoa« btëæ� ÂwªJ�sJ.

czÎ¥ ghijæ� Óuz Ru¥Ãfshf f�ÄuY« fizaK«
mikªJ�sd. f�Äu� ÏU fJ¥òfSilaJ. tyJ fJ¥ò bgçaJ, ÏlJ
Á¿aJ. f�Äuè� Ã¤jÚ®¥ig Ï�iy. f�Äuè� njh�W« ÏU Ã¤j
ehs§f� neuoahf jå¤jåna onahod¤Â� ÂwªJ�sd. onahod
tisÎ¥ gFÂæ� c�s fiza¤Â� ehs§f� _�W« onahod
KoÎ¥ gFÂæ� ÂwªJ�sd.

Rthr cW¥gikÎ

gw¤jY¡F bjhl®ªJ mÂf msé� M¡ì#� njit.
mjid¥ bg�¿L« tifæ� Rthr cW¥òf� Áw¥gik¥ò bg�W�sd.
Rthr cW¥òfshf btë ehÁ¤Jis, bjh©il, Fu�tis,
Rthr¡FH�, Eiupu� mikªJ�sd.

nk� my»� mo¥òw¤Â� ÏU òw ehÁ¤Jisf� c�sd. Ïit
mf ehÁ¤ Jisfsh� bjh©il¥ gFÂæ� ÂwªJ�sd. c�thæ�
bjhl®¢Áahf c�s »sh£o°(glottis) vD« gFÂ bjh©ilæD�
ÂwªJ�sJ. bjh©ilia¤ bjhl®ªJ _¢R¡FH� c�sJ. cUis
tot _¢R¡FH�, fG¤J¥ gFÂæY�sJ. kh®giwæ� _¢R¡FH� Fu�
xè¥ bg£lfkhf(syrinx) mf�W�sJ. Ïj�Ã� ÏU _¢R¡ »is¡
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FH�f� c�sd. Ïit Ïu©L« ÏU Eiupu�fëD� EiH»�wd.
_¢R¡FH�, »is¡FH� M»at�¿� Rt�¿� tYñ£L« FU¤bjY«ò
tisa§f� c�sd. Eiupu�fëD� _¢R¡ »is¡FH�f�
mL¤jL¤J¥ gy E©âa FH�fsh»Í�sd. E© FH�f� Koé� äf
E©âa fh�W¤ jªJ»fsh»Í�sd.

Eiupu�f� Âlkhd fl�g�R ngh�w cW¥òf�. Ïit éyh
vY«òfSl� x£oÍ�sd. EiupuèY�s _¢R¡ »is¡ FH�fë� Áy
vY«òfë� fh�wiwfSl� bjhl®ò bfh©L�sd. Eiupu�fSl�
bjhl®òila x�gJ fh�W¥ igfS©L. mit Kiwna ika
njh�g£il¥ ig, Xçiz fG¤J¥ igf�, <çiz kh®ò¥ igf� k�W«
Xçiz tæ�W¥ igfshF«. fh�W¥ igf� cl� bt¥g¤ij mÂfç¤J
clè� vilia¡ Fiw¡f cjÎ»�wd. Ïjdh� gw¤j� vëjh»wJ.

Rthr Kiw

gwitfë� btë Rthr« Ka�Áah� k£Lnk V�gL«.
c£Rthr« vëaJ. jhnd ãfG«. gw¡fhj ntisfë� vY«Ãil¤
jirf�, tæ�W¤ jirfë� Ïa¡f¤jh� kh®bgY«ò RthÁ¤Â�bfd
ca®¤Â¤ jh�¤j¥gL»wJ. gw¡F« ntisæ� Ïw¡iffis¤
jh§»Í�s kh®bgY«òfis Ïa¡féayhJ. Ïw¡iffë� nk�-Ñ�
Ïa¡f§fshY« KJbfY«Ã� mirÎfshY« gw¡F« ntisæ�
Rthr« ãfG«.

Ïu¤j¢ R�W cW¥gikÎ

òwhé� Ïja¤Â� Ïu©L Mç¡»�f�, Ïu©L
bt�oç¡»�f� vd eh�F miwf� c�sd. Ïjdh� M¡ì#� bg�w,

gl«. 1.3.16. òwh - EiupuY« fh�wiwfS«

_¢R¡ FH�
xè¥bg£o

fG¤J¥òw fh�W¥ig

fhiu vY«Ãil fh�wiw
nk�if vY«Ã� fh�wiw

kh®ò¥ òw fh�wiwf�
Eiupu�

tæ�W¥òw fh�wiw
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ÏHªj Ïu¤j§f� Ïja¤Â� fy¡f th�¥Ã�iy. Ïjdh� gwitfë�
jkåf� tê Ïu¤j X£lK« Áiuf� tê Ïu¤j X£lK« ÃçªJ�sd.

jkåf� tê Ïu¤j X£l«

tyJ btåoç¡»ë� Jt§F« Eiupu� jkå M¡Á#� ÏHªj
Ïu¤j¤ij EiupuY¡F¡ bfh©L br�Y«. ÏlJ bt�oç¡»ë�
Jt§F« bgUªjkå, cl� R�W¡bfd gy »isfshf¥ ÃçªJ
Ïu¤j¤ij vL¤J¢ br�Y«.

Áiuf� tê Ïu¤j X£l«

 

 

 

 

  

gl«. 1.3.17. òwh - jkåf�

jkåf�
Ãnu¡»a� jkå
kh®ò¤ jkå

r¥»nséa� jkå

bgau�w jkå
Á°lä¡ jkå

Eiupu� jkå

cl�Fê Fl�jh§»¤ jkå

nk� Fl�jh§»¤ jkåKJF¥òw bgUªjkå

Ãôku� jkå

rah£o¡ jkå
ÁWÚuf jkåf�

Ïèah¡ jkå
Ã� är�lç¡ jkåf�

th� jkå

vÃfh°oç¡ Áiu

gl«. 1.3.18. òwh - Áiwf�

fG¤J¢ Áiu
Ãnu¡»a� Áiu

kh®ò¢ Áiu
K� nft� Áiu

Ã� nft� Áiu
f�Äu�f� Áiu

f�Äu� ngh®£l� Áiu

Ïèah¡ Áiu

 
 

 

 

 

 

~Ãnkhu� Áiu

rah£o¡ Áiu
ÁWÚuf ngh®£l� Áiu

c� Ïèah¡ Áiu th� Áiu
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cl� cW¥òfëèUªJ ÛS« M¡ì#� ÏHªj Ïu¤j¤ij gy
Áiuf� Ïja¤ij neh¡» bfh©L br�»�wd. Ï�ÎW¥ò¢ Áiuf�
xU§»izªJ ÏU K�bgU�ÁiufshfÎ« X® Ã�bgU�ÁiuahfÎ«
cU¥bgW»�wd. Ïit tyJ Mç¡»ë� ÂwªÂU¡F«.

eu«ò¤ bjhFÂaikÎ

òwhé� _isæ� K�-, Ïil-, Ã�_isf� vd _�W
gFÂf� bjëÎw c�sd. bgU _is miu¡ nfhs§f� vëÂ�
fhz¡Toa _is¥ gFÂf�. Ïit bgça, nfhstot¥ gFÂf�. K�
Kid Ef®¢Á¡ fJ¥òf� äf¢Á¿ait. brçbg�y«(cerebellum) vD«
ÁW_is K�ndh¡» Ú©L�sjh� ila�Á~gyh�(diencephalon)
vD« Ïil_is¥ gFÂ kiwªJ�sJ. ila�Á~gyhå� nk� òw¤Â�
Õåa� cW¥ò«  mo¥òw¤Â� Ñ� Ú£ÁÍ« Ã£ô£lç Ru¥ÃÍkhf
mikªJ�sd. gh®it¡ fJ¥òf� _isæ� g¡f§fëY�sd. Ã�
_isæ� KFs« Ñêw§» mikªJ�sJ.

cz® cW¥òf�

gl«. 1.3.19. òwh - _is

nk� mik¥ò g¡f mik¥ò

Ef®¢Á¡ fJ¥ò

bgU_is
miu¡nfhs«

gh®it¡ fJ¥ò
Ãsh¡Fy°

ÁW_is

KFs«
gh®it¡ ifah°kh

ÁW_is
gh®it¡ fJ¥ò

KFs«

gl«. 1.3.20. òwh - f©

°»ëuh£o¡ j£L

fh®åah

mFt° miw

Iç°

by�R

Áèaç Ú£Á

bg¡l�
f© eu«ò

éê¤Âiu

nfhuh�L ciw

°»ëuh£o¡ ciw
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òwh¡fë� Ef® cz®Î Áw¥òwé�iy. btë¡fhJf� Ï�iy.
bré¥giw njh� gFÂæ� r�W òijªJ mikªJ�sJ.

òwhé� f©f� bgçait. gw¤jè� nghJ f©fis¢
R�¿Í�s °»ëuh£o¡ j£LfS« f©fë� nk� guÎ« ã¡£onl£o§
gly§fS« f©fis¥ ghJfh¡»�wd. f© Âut¤ÂD� c�s ãwä
Ú£Á¡F bg¡l� v�W bga®. öu¥gh®itæ� bg¡l� cjtyh« vD«
fU¤J c©L.

ÁWÚuf Ïd¥bgU¡f cW¥òf�

òwhé� fêÎ Ú¡F cW¥òf� Xçiz ÁWÚuf§fshF«. Ïit
Átªj, _�W fJ¥òfSila cW¥òf�. ÁWÚ® ehs§fë� têna
jå¤jåahf ÏU ÁWÚuf§fS« ônuhoa¤Â� ÂwªJ�sd. ÁW Ú®¥ig
Ï�iy. ie£u#� fêÎ bt©ik ãw¤Â� ôç¡ mäykhf
Ú¡f¥gL»wJ.

Ra kÂ¥ÕL
gFÂ - m

cça gÂiy¤ nj®ªbjL¡fÎ«
1. 2002« M©L n#hA�d°bg®»� elªj òé c¢Á kheh£o� mo¥gil¤ jiy¥ò
m) xnu óä M) ekJ bghJthd tU§fhy«
Ï) bjhl®ªJ jh§F« óä <) r¡Â njit Ãu¢ridf�
2. Ïdtê¤ bjhl®òfis tifgh£oaè� m¿Kf¥gL¤Âat®
m) Féa® M) yhkh®¡
Ï) rh®�° lh®é� <) è�da°
3. Ïu©L m�yJ mj�F nk�g£l m¿éayh® xU cæçia ntWg£l
bga®fsh� F¿¥ÃLtJ
m) xètot« x¤j brh� M) xU bghU£ g�bkhê
Ï) kÂ¥òila bga® <) bgaß£L Kiw

gl«. 1.3.21. òwh - ÁWÚuf, Ïd¥bgU¡f cW¥òf�

ÁWÚuf«

ÁWÚ® ehs«

éªJ¢ Ru¥Ã

éªJ ehs«

Fnshna¡fh

éªJ¥ ig
ky¡Fl� m©l ehs«

m©l ehs«

m©l ehs¥ òz�

M© bg©

m©l¢ Ru¥Ã
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4. Ñ� bfhL¡f¥g£litfë� nghè cl�Fê bfh©lit vit
m) j£il¥òG¡f� M) tis¤ jir¥òG¡f�
Ï) bk�Ylèf� <) cUis¥ òG¡f�
5. IªJ nguuR nfh£gh£o� Ïl« bgauhjit
m) ó�irf� M) itu°f� Ï) ó¡F« jhtu§f� <) gh¡oçah¡f�
6. Ñ�bfhL¡f¥g£litfë� Ïu¤j¥ òG vJ
m) Á°nlhnlhkh M) oåah nrhèa« Ï) ngÁnahyh <) M°nfç°
7. vªj¤ bjhFÂæ� Kj�Kjè� jiy cUth¡f« eilbg�wJ.
m) fQ¡fhèf� M) tis¤jir¥ òG¡f�
Ï) bk�Ylèf� <) K£¤njhèf�
8. Ñ�fh©gt�W�, tisjir¥ òG¡fisÍ«, fQ¡fhèfisÍ«
Ïiz¥ghykh¡ fUj¥gL»wJ.
m) óuh� M) fu¥gh� ó¢Á Ï) bgçng£l° <) ÁyªÂf�
9. K£njhèf� bfh©l Áw¥ò¥ g©ò
m) T£L¡ f©f� M) cl�Fêa�w mik¥ò
Ï) ÏUgly mik¥ò <) Ú® Ïu¤j ehs¤ bjhF¥ò
10. k©ilnahl�w cæç vJ
m) Û�f� M) gwitf�
Ï) KJeh© cæçf� <) ònuhfh®nl£Lf�
11. Û�fë� f©l§fë� fhz¥gL« cl� jirfis Ï�thW miH¡fyh«
m) iknahnlh«f� M) bk� jirf�
Ï) vY«ò¤ jirf� <) c�SW¥ò¤ jirf�
12. Ñ�fh©gitfë� vit njh�éÍ�w tifia¢ rh®ªjit
m) ÏU th�éf� M) C®td Ï) ghÿ£of� <) Û�f�
13. M«ånah£ cæçfë� fhz¥gL« g©ò
m)eh�F fh�f� M) ÏU th�é¤j�ik
Ï) m©l¥ gly§f� <) cUkh�w«
14. Ñ�fh©gitfë� ghÿ£ofë� fhz¥glhj g©ò vit
m) cjuéjhd« M) tyJ kfhjkå tisÎ
Ï) gh� Ru¥Ãf� <) fh®g°fnyhr«
15. Ãsh°nkhoa¤ bjh�W¡ bfh©l ãiy vJ
m) »ç¥nlhbrh�£ M) mäòyh Ï) °nghnuhbrh�£ <) Ûnuhbrh�£
16. k©òGé� »isbl�y« gFÂ mikªJ�s f©l§f�
m) 5 Kj� 10 M) 14 Kj� 17 Ï) 13 Kj� 18 <) 20 Kj� 25
17. k©òGé� nk�òw Fl� Rtç� fhz¥gL« jirahyhd ko¥ò
m) cjuéjhd« M) il~¥nyhnrh� Ï) iknahnlh« <) xk£ooa«
18. k©òG¡fë� Fl�Rt®¥ gFÂæ� fhz¥gL« ¡nshnuhnfh#� br�fë�
gâ
m) brç¤j� M) RH�Á Ï) fêÎ Ú¡f« <) Ïd¥bgU¡f«
19. ÍnuhÃía� Ru¥Ã, òwh¡fë� ------ gFÂæ� fhz¥gL»wJ.
m) thè� njh�w« M) czÎ¡FH�  Ï) _is <) Ïd¥bgU¡f k©ly«
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20. gwitfë� Jis bfh©l vY«òf�
m) Enko¡ M) T£L vY«òf�
Ï) k©ilnah£L vY«òf� <) tis vY«òf�

gFÂ - M
äf¢Á¿a éilaë
1. �cæ®¡nfhs«� tiuaW?
2. cæ® tifgh£oaè� jªij v�W �mç°lh£o�� miH¡f¥gl fhuz« ahJ?
3. cæ® tifgh£oaè� g©òf� ahit?
4. _tL¡F cæçf� v�wh� v�d?
5. ãbknlhÁ°Lf� bfh£L« br�f� v�wiH¡f¥gl fhuz« ahJ?
6. �£nuhnfh~ngh®� v�wh� v�d?
7. m«ånah£Lf� v�wh� v�d?
8. �nk�ikÍ�w C®td� vd gwitf� miH¡f¥gl fhuz« ahJ?
9. ghÿ£ofë� tiff� ahit?
10. Ãiunk£Lfë� VjhtJ xU g©Ãid¡ F¿¥ÃLf?
11. �»ç¥nlh nrhth�Lf�� v�wh� v�d?
12. �efU« fUK£il� v�wh� v�d?
13. bl®îa� knyçah v�wh� v�d?
14. �g¡fth£L Ïja§f�� v�wh� v�d?
15. �bg¡l�� v�wh� v�d?

gFÂ - Ï
1. ÏªÂahé� g�Yæç¥ g©Ãid és¡Ff?
2. �Áw¥Ãd« Ïd«� g�¿a bt�ntW nfh£ghLfis¡ F¿¥ÃLf?
3. éy§»d¥ bgaçLjè� mo¥gil éÂfis vGJf?
4. �x¤j Ïd xU§»iz¥ò¡ F¿pL, x¥gªj¡ F¿pL� ntWgL¤Â
cjhuz¤Jl� és¡Ff?
5. bjhFÂ mdèlh g�¿ F¿¥ò tiuf.
6. ònuhfh®nl£Lf� g�¿a ÁW F¿¥ò vGJf.
7. �Ãiunk£Lf�� g�¿ és¡Ff.
8. knyçahé� tiffis¡ F¿¥ÃLf.
9. k©òG¡fë� btë¥òw¤ Jisf� g�¿a F¿¥ò vGJf.
10. òwhé� gw¡f cjÎ« jirf� g�¿a F¿¥ò tiuf.

gFÂ - <
éçthd éilaë
1. �Áw¥Ãd Ïd«� tiuaW? éy§Ffë� g�ntW FG¡f� g�¿ vGJf.
2. tifgh£oaè� g�ntW Kiwfis vGJf.
3. KJF ehQ�sitfë� bghJ¥g©òf� ahit?
4. Ãsh°nkhoa¤Â� th�¡if¢ RH�Á g�¿ vGJf.
5. �bfhy«gh èéahé�� btë¤njh�w¤Âid étç¡f.
6. k©òG¡fë� Ïd¥bgU¡f k©ly« k�W« Ïd¥bgU¡f Kiw g�¿
éçthf vGJf.
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2. br� cæça�
�cæçd§f� mid¤J« br�fsh� Mdit�. br� v�gJ

cæçfë� bra� k�W« mik¥Ã� mo¥gil myfhF«. Ïjid �br�
bfh�if� vdyh«. Ï¡bfh�if 1838 - 39� k¤ah° °brèl�(Mathias
Schleiden) ,  Ânahl® °th�(Theodor Schwann) v�gt®fsh�
btëæl¥g£lJ.

br� bfh�ifæ� eh�F K¡»a m«r§f� c�sd.

mid¤J cæçfë� mik¥ò« br�fsh� MdJ.

xU br�, k�bwhU br�èUªJ br� Ãçjèdh� cUth»�wJ.

br�f� mitfë� ts®¢Á, cUth¡f« k�W« bra�fS¡fhd
égu§fis c�sl¡»Í�sd.

19 « ü�wh©o� br� cæçaiy¥ g�¿a KGikahd fU¤J¡f�
E©nzh¡» k�W« cæ®- ntÂa� Jiwfë� go¥goahd ts®¢Áah�
cUthæd. Ï�W cæçaè� br�è� mik¥ig m¿a¡Toa jå¥
Ãçthf br� cæça�(cell biology) ts®¢Á bg�W�sJ.

cæçaè� ga�ghL mÂf msé� m¿a¥g£L�sjh� br�
cæçanyhL bjhl®òila gy òÂa ÃçÎf� njh�¿Í�sd. mit, br�
tif¥gh£oa�, br� kuÃa�, br� braèa�, br� ntÂæa�, _y¡TW
cæça�, br� nehæa�, br� Nêa� MF«.

2.1. E©nzh¡»æa�
Á¡fyhd j�ikfisÍila br� äf¢Á¿a mik¥ghF«. Ïj�

Á¿a mik¥ò« xë CLUÎ« j�ikÍ« mj� E©QW¥òfS«
br�èa� t�Ye®fS¡F br�è� mik¥igÍ«, bra�fisÍ«
f©l¿a Ãu¢ridfshf mikªJ�sd. br�è� mik¥ò,
_y¡TWfë� mik¥ò k�W« bra�fis¥ g�¿ m¿a gy fUéfS«,
têKiwfS« cUth¡f¥ g£L�sd.

br�f� mid¤J« 5-500µm ¡F Ïil¥g£l é£l mséid¡
bfh©lit. Mdh� gy br�f� 10-150µm msÎ é£l¤Â�F� jh�
fhz¥gL»�wd. Á°lnk Ï�l®neõd�(Systemae International(SI))
my»� go Ús¤Â� myF

1 Û£l®(m) = 1000 ä�èÛ£l®f�(mm)
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1 ä�èÛ£l®(10-3m) = 1000 ik¡nuhÛ£l®f�(µm)

1 ik¡nuhÛ£l®(10-6m) = 1000 nendhÛ£l®f�(nm)

1 nendhÛ£l®(10-9m) = 1000 Ã¡nfhÛ£l®f�(pm)

M§°lhuh§(Å) v�gJ 10-10m

Ï�tyF br�gly¤Â� gUk� k�W« bgça _y¡TWfë�
msit¡ F¿¥gj�F cgnahf¥gL¤j¥ gL»wJ.

bghU£fis c�W neh¡F« kåjå� f©fS¡F xU F¿¥Ã£l
msÎ jh� ntWgL¤J« Âw� c�sJ. Ï¤Âwid äf¤ ntWgL¤j�
Âw�(l)  vdyh«. ÏJ beU¡fkhd ÏUò�ëfS¡F Ïil¥g£l
äf¡FW»a Ïilbtëia¡ fhQtjhF«. kåjå� f©fë�
ntWgL¤j� Âw�0.1mm m�yJ 100µm MF«. Ïjidél¡ Fiwªj
Ïilbtëia eh« fhz ÏayhJ. vdnt äf¢Á¿a bghU£fis¥
gh®¥gj�F ek¡F ca® ntWgL¤j� Âw� bfh©l cgfuz§f�
njit¥gL»wJ.

cU¥bgU¡F« j�ik v�gJ ntWgL¤Jj� ÂwåèUªJ
ntWg£lJ cU¥bgU¡f« v�gJ bghU� msit mj� Ã«g¤Â�
bgçjh¡»¡ fh©gjhF«. ntWgL¤J« Âwid mÂfç¡fhk�
cU¥bgU¡f¤ij k£L« mÂfç¤jh� Ã«gkhdJ bjët�wjhf¤
njh�W«. kåjå� f©fS¡F cU¥bgU¡F« j�ik Ï�iy.

1950� Ãuh�Á° n#�br�(Francis Janssen) k�W« r¡fçah°
n#�br�(Zacharias Janssen)  M»nah® Kj� Kjè� T£L
E©nzh¡»ia cUth¡»dh®f�. ÏÂ� 10X k�W« 30X cU¥bgU¡F«
j�ik bfh©l Ïu©L by�°f� ÏUªjd. fèènah fèè (Galileo
Galilei 1564-1642) v�gt® vëa E©nzh¡»ia cUth¡», ó¢Áfë�
T£L¡f©fis Muh�ªjh®. ÏtuJ E©nzh¡»æ� xnu xU
cU¥bgU¡f by�° bghU¤j¥g£oUªjJ. kh®brnyh kh�Ãí (Marcello
Malpighi,  1628-1694)  vD« Ï¤jhèa E© c�SW¥gik¥Ãa�
Muh�¢Áahs® E©nzh¡»ia cgnahf¥gL¤Â éy§Ffë�
ÂR¡fis Muh�¢Á br�jh®. uhg®£ A&¡ (Robert Hooke)vD« M§»nya
E©nzh¡» Muh�¢Áahs® 1665� jh� cUth¡»a T£L
E©nzh¡»ah� j¡if¤ÂRé� bk�èa gFÂæid Muh�ªjh®.
j¡ifæ� ÂRé� nj�TL ngh� c�s br�fS¡F �br�� v�W
bgaç£lh®.

M�l� th� Ät� Ah¡ (1632-1723) (Anton Van Leeuwenhoek)
E©nzh¡»æ� ju« ca®¤j¥g£l by�° cgnahf¥gL¤Âdh®.
ÏtUila E©nzh¡»æ� cUbgU¡f¤Âw� 300X .  cæU�s
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jå¢br�fis Ït® Kjè� Muh�ªjh®. nkY« T£L E©nzh¡»æ�
ju« ts®¢ÁÍ�wÂdh� br� cæça� nk«ghL milªJ�sJ.

T£L xë E©nzh¡»

ÏªE©nzh¡»fë�, bghU£fis xëu¢br�tj�fhf, xë
cgnah»¡f¥gL»wJ. ÏÂ� c�s f©zho¥ gof¤jh� Md by�Rf�
bghUë� cUt¤ij bgçajh¡»¡ Fé¤J c�W neh¡Fgtç�
f©â� bu£odhé� éH¢br�»�wd. ÏÂ� Ïu©L by�Rf�
c�Çl�w FHè� Kid¥gFÂfë� c�sd. c�Wneh¡F« bghUë�
mU»� fhz¥gL« by�° bghUsUF by�° vd¥gL«. f©Q¡F
mU»å� c�s by�°, f©zUF by�° vd¥gL«. ÑêUªJ tU«
xëæ� _ykhf bghU� xëu¥gL»wJ. Ï�bthë njh�W«
Ïl¤Â�F«, bghUS¡F« Ïilæå� _�whtJ xë¡Fé¥gh� by�R
mikªJ�sJ. ÏJ xëia bghUë� nk� Féa cjÎ»wJ.

Ã�òy ÏU� E©nzh¡» (Dark field Microscope)

Ï�tif E©nzh¡»fë� cjéah�  gh¡£çah¡fis
bjëÎw¥ gh®¡fyh«. ÏÂ� c�s Áw¥ghd Fé¥gh� bghUë� têahf
tU« xë¡fÂ®fë� ÁjW« xë¡fÂ®fis k£L« bghUsUF
by�R¡F mD¥Ã Ã«g¤ij cUth¡F»wJ. Ïj� éisthf cUthF«
Ã«g§f� ÏU� òy¤Â� gë¢br�W bjçÍ«. Ã«g« bjëÎ¤j�ik
mÂf« bfh©lJ. Nça xë¡f�iwæ� öRf� äj¥gJ ngh�w éisÎ
njh�W«.

gl«.2.1.1. th� Ät� Ah¡»� vëa E©nzh¡»

by�°
bghU� jh§»

rçbr�Í« ÂUF

K�g¡f¤ njh�w« g¡fth£L¤ njh�w«

gh®¥gtç�
f©
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gu¥ò ntWgL« E©nzh¡» (Phase contrast Microscope)

ÏªE©nzh¡»æ� bghUsUF by�R k�W« Fé¥gh�
jh§»f� Áw¥ghf¥ bghU¤j¥g£L�sd. Ïjdh� br� c� bghU£fë�
mik¥ò ntWghLfis äf¤bjëthf¡ fh£L»�wd. Ïjdh� cæ®
br�è� c� fhz¥gL« mik¥òfis rha« V�whk� äf¤bjëthf
mÂf ntWgL¤J« ÂwndhL fhzyh«. ÏªE©nzh¡»æ�
c�Wneh¡FtÂdh�, br�fis bfh�ynth k�W« rha« V�wnth
njitæ�iy.

v©bz� tê E©nzh¡»

ÏªE©nzh¡»æ� xëia¢ nrfç¡F« bghUsUF by�Á�
g©ig mÂfç¥gj�fhf °iyL¡F« bghUsUF by�R¡F« Ïilæ�
v©bz� it¡f¥g£L�sJ. Ïªj Kiw ãuªjukhf¥ gj¥gL¤j¥g£l
°bgÁk�fis c�Wneh¡f ga�gL¤j¥ gL»wJ. v©bz� tê fhQ«
by�Rf� mÂf¤ Âw� bfh©l bghUsUF by�Rfis¡ fh£oY«
Toa cU¥bgU¡F« j�ik bfh©lit.

ä�dQ E©nzh¡»

3Å msÎ ngh�w Fiwªj ntWgL¤j� msÎfis msél,
äf¡Fiwªj miyÚs« bfh©l ä�dQ¡f�, ä�dQ
E©nzh¡»æ� ga� gL¤j¥gL»�wd. Ï�ÎU¥bgU¡»æ� 20,000
Kj� 100,000 nth�£ ca® ä�ãiyæ� X® cnyhf¢ RUis
bt¥g¥gL¤J« nghJ cUthF« ä�dQ miyfis f£L¥gL¤Â
Féa¢ br�a ä�fhªj RU�f� fhªj by�rhf ga�gL»�wd.

ä�dQ¡fis¡ fhz nt©oa bghUë� têahf¢ brY¤J«
nghJ, CLUé btëtU« ä�dQ¡fis, bghUsUF ä�fhªj¢ RU�
(by�R) Féa¢ br�»wJ. RU� (by�R) cU¥bgU¡f« br�tjh�
Koé� Ã«gkhdJ Âiuæ� njh�W»wJ. mjid òif¥gl¢ RUë�
gÂa it¤J tiu glkhf¤ jah® br�ayh«. Ï�tif ä�dQ
E©nzh¡», fl¤J« ä�dQ E©nzh¡»(Transmission electron
microscope - TEM) vd¥gL«.

T£L xë E©nzh¡»æ� V�gL« Ã«g« fhQ« bghU� xëia
V�W¡ bfh�S« éj¤ij¥ bghU¤J njh�W«. ä�dQ
E©nzh¡»æ� cUthF« Ã«g§f� bghUë� gFÂf� ä�dQit¢
Ájw¢ br�Í« Kiwia¥ bghU¤jit. bghUë� gUk� k�W«
ml®¤Âia¥ bghU¤J ä�dQ¢ Ájwè� msÎ khWgL«. vdnt
ä�dQ E©nzh¡»ah� fhz¥gL« bghU£f� äf bk�èajhf
ÏU¡f nt©L«. <ukhd cæU�s br�fis ä�dQ E©nzh¡»ah�
fhz ÏayhJ.
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ä�dQ E©nzh¡»ah� fhQ« bghUis jah®gL¤Jj�

Kjè� br�f� m�yJ ÂR¡fis¡ bfh�W ntÂ¥
bghU£fëdh� cæ®ãiy ngh�nw ãiy¥gL¤Jj� nt©L«. Ã�
mt�iw buÁ� Clf¤Â� òij¤J, 2µ m  gUkD¡F Fiwthf¤
J©lh¡» bk�èa jfLfsh¡f nt©L«. X® jhäu jf£o� nk� it¤J
ä�dQ ml®bghU£fsh� rhank�w nt©L«. cy®ªj jhäu¤ jfLl�
rhank�¿a J©L¥ gFÂfis ä�dQ E©nzh¡»æ� it¡f
nt©L«.

°nfå§ ä�dQ E©nzh¡» (SEM)

Ïj� ntWgL¤Jj� ÂwdhdJ fl¤J« Âw�
E©nzh¡»ia(TEM) él¡FiwthdJ (>200Å) ÏUªj nghÂY«
bghUë� nk�òw¥ gFÂfis¡ f©l¿tj�F ÏJ äf¢Áwªj

f © z U F
by�°

b g h U s U F
by�°

nkil

F é ¥ g h �
by�°

l§°l�
Ï i H
és¡F

c U ¥ b g U ¡ F «
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xëU« Âiu
nfäuh

gh®¡Fäl«

b g h U �
jh§»

nfnjh£ ciw

l§°l� ÏiH
Mndh£

Fé¥gh� by�°

b g h U s U F
by�°

bghU�

Ã«g«
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gl«.2.1.2. cU¥bgU¡»æ� gFÂfS«, xë¢br�Y« ghijiaÍ« x¥ÃLj�

xë E©nzh¡»

Ã«g«

bghU�
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rhjdkhF«. ä�dQ fÂuh� bghU� KGikahf °nf�
br�a¥gL»wJ. bghUë� nk�gu¥Ã� éGªJ ÃuÂgè¡f¥gL«
ä�dQ¡fsh� Ã«g« cUth»wJ. ÏªE©nzh¡»ah� bjëthd
k�W« K¥gçkhz Ã«g¤ij¡ fhzyh«.

2.1.2. br�èaè� c¤Âf�
br�yhdJ xë CLUÎ« j�ikÍl� fh©gj�F

bjëthdjhf c�sJ. Ïjid neuoahfnth  m�yJ gj¥gL¤Ânah
c�W neh¡fyh«. neuoahf fh©gj�F br�èD� khWg£l xë òF«
j�ikf� nt©L«. rha§fë� ga�gh£lh� br�fis neuoahf M�Î
br�a KoÍ«.

K¡»a rha§f�

cæU�s br�f� bfh�y¥glhkny Áy rha§fis V�W¡
bfh�S»�wd. rha§f� br�è� c� cW¥òfis mitfë�
ts®Áij kh�w« k�W« bra�fsh� ghÂ¥gilahk� ãw« V�W»�wd.
cjhuzkhf n#d° g¢ir-B (Janus green-B), ik£nlhfh©£çah,
nfh�if cW¥òfis rhank�W«. Ûijè� Úy« (Methylene blue), ÃçÍ«
br�fë� c£fU Fnuhnkh£o� ÏiHia rhank�W»wJ. <°L
br�fis ÚÍ£u� Át¥ò (Neutral red) m�yJ fh�nfh Át¥ò(Congo red)
rha§f� ãwnk�W»�wd.

ÂR¡fis gj¥gL¤Jj� k�W« rhank�Wj�

E©nzh¡»æ� _y« ÂR¡fë� c�s br�fis¥ g�¿
KGikahf m¿ªJ bfh�tj�F ÂR¡f� gy jahç¥ò ãiyfS¡F
c£gL¤j¥gL»�wd. f©zho¤ J©l¤Â� nk� bghUis jah®
br�tj�F bfh�Yj�, ãiy¥gL¤Jj�, rhank�Wj� k�W« gÂ¤j�
M»a ãiyf� c�sd.

1. bfh�Yj� k�W« ãiy¥gL¤Jj�(Killing and fixation)

Ï¢braèdh� br�f� m�yJ ÂR¡f� ÂObud¡ bfh�y¥g£L
clnd gj¥gL¤j¥gL«. Ïjdh� cæ®ãiy ngh�w mik¥Ãnyna br�
fhz¥gL«. e�y ãiy¥gL¤Âf�(fixative) gh¡£çahédh� V�gL«
mGFj� k�W« M£nlhiyì° ngh�w ãf�Îfis¤ jé®¡F«.
br�fë� g�ntW c� cW¥òfis¤ bjëthf¡ fh©gj�F« br�fis
rhank�WjY¡F« mit jah® br�Í«. mÁo¡ mäy«, gh®kh�oiAL
nghæ�° fiur� k�W« fh®dh�° Âut« ngh�wit bghJthf
ga�gL« ãiy¥gL¤Âf� MF«.
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2. Ú® btëna�Wj�(Dehydration)

Ïªãf�¢Áæ� br�f� m�yJ ÂR¡fë� c�s Ú®
ntÂ¥bghU£f� _y« btëna�w¥gL»wJ. v¤jdh� k�W« bg�Ó�
ngh�witf� Ï¢braè� <LgL»�wd.

3. òij¤j�(Embedding)

cU»a ghuÃ� bkGF ÂR¡fS¡F� brY¤j¥g£L Ã� FëU«
nghJ ÂR¡fS¡F fod¤ j�ikÍ« cWÂÍ« »il¥gjh� J©lh¡f«
vëjh»wJ. ä�dQ E©nzh¡»fë� cgnah»¡f äf bk�èa
J©Lf� njit¥gLtÂdh� Ãsh°o¡ bghU� òij¤jY¡F
cgnah»¡f¥gL»wJ.

4. J©lh¡Fj�(Sectioning)

òij¤jY¡F c£g£l bghU£f� njitahd msé� J©lh¡f
gl nt©L«. Ïj�fhf ik¡nuhnlh«(microtome)  vD« rhjd«
cgnah»¡f¥gL»wJ.

5. rha nk�Wj�

J©Lf� rha§fë� _�» vL¡f¥gL« bghGJ rhank�Wj�
Áy gFÂfë� k�w gFÂfis¡ fh£oY« e�F eilbgW»wJ.
cjhuzkhf ÏnahÁ�(Eosin) _y« ir£nlhÃshr« Ïs« Át¥gh»wJ.
Ëk£lh¡°è�(haematoxylin) m�yJ Át¥ò fyªj nr¥uhå� (Red with
safranin)c£fUit Úyãwkhf rhank�W»wJ.

6. Ú® btëna�Wj�(Dehydration)

rha nk�w¥g£l J©Lfis v¤jdhè� _�f it¤J Úçid
btëna�wyh«. ÂR¡f� KGtJ« xë CLUÎ« j�ik bfh©ljhf
kh¿éL«. Ú® btëna�Wj� Óuhf eilbgW« nghJ Úç� v¤jdhè�
ml®éid Óuhf ca®¤Â¡ bfh©nl br�y nt©L«. Koé�
J©Lfis M�ffhè�(absolute alcohol) nghlnt©L«.

7. gÂ¤j�(Mounting)

R¤j¥ gL¤j¥g£l J©Lfis f©zho J©l¤Â� nk� gÂa
it¥gj�F fdlh gh�r«(Canada balsam) v�w bghU¤jkhd Clf«
ga�gL¤j¥gL»wJ. mj�nk� f©zho bk� jf£odh�(cover slip)
_odÃ� Clf¥bghUis cyu it¡f nt©L«.
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2.2.1. Ãsh°kh gly«
Ï¥gly«, mid¤J¢ br�fëY« òw v�iyahf mikªJ�sJ.

ÏJ äf bk�èa, Û�j�ikÍila cæU�s glykhF«. ÏJ Áw¥ghd
nj®ªbjL¤J¡ fl¤J« jL¥ghf mikªJ�sJ.

Ãsh°kh gly« äf bk�èaJ. vdnt Ïjid vy¡£uh�
E©nzh¡» _ykhf¤jh� fhzKoÍ«. Ïj� mik¥Ãid f©l¿a
br�è� ÏUªJ Ïjid¤ jåahf¥ Ãç¤bjL¤J cæ® ntÂæa�
nrhjidfis¥ ga�gL¤jyh«.

1895� Xt®lh�(Overton)  v�gtç� T�W¥go Ï¥gly«
bfhG¥ò¥ bghU£fsh� MdJ vd¡fUj¥g£lJ. Ã� tªj

gl«.2.1.3. ä�dQ E©nzh¡»æ� éy§F br�è� khÂç mik¥ò

Ãsh°kh gly«

nfh�if cW¥ò

c£fU ciw äUJthd v©nlhÃshr tiy

fod v©nlhÃshr
tiy

c£fU

ik£nlhfh©£çah
bg®M¡ìnrh«

c£fU kâ

br�£çnah�

iynrhnrh«

gl«.2.2.1. nlåaè-nl�rå� khÂç-br� gly«

bfhG¥ò¥ gly§f�

òuj ciw

òuj ciw
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Muh�¢Áahs®fë� Koé� go br� gly§f� Ïu©L bfhG¥ò
mL¡Ffsh� Mdit vd¡ f©l¿a¥g£L�sJ.

1935� nlåaè(Danielli) k�W« nl�r�(Davson) bjçé¤j,
khÂç tot¤Â� go br� gly¤Â� Ïu©L g¡fK« òuj§fsh�
NH¥g£l bfhG¥ò mL¡Ff� c©L.

1960� uhg®£[�(Robertson) v�gt® vy¡£uh� E© tiugl
cjéÍl� myF¥gly¡ nfh£gh£oid¡ T¿dh®. Ï¡nfh£gh£o�go
btë¥òw òuj mL¡Ff� 2 nm gUkdhf c�sd. Ïitf� bjëthd
3.5 nm  gUkD�s bfhG¥ò¥ gFÂia ika¤Â� bfh©L�sd.
Ï¡bfhG¥ò¥ gFÂ gh°nghè¥ÃL _y¡TWfsh� MdJ.

1972� btëahd ì§f®(Singer)  k�W« ã¡bfh�r�
(Nicholson)v�gt®fë� fU¤J¥go Ãsh°kh gly¤Â�fhd
�Âut¤j�ik T£lik¥ò�(fluid mosaic model) cUtf«  njh�¿�W.
Ï�ÎWtf¤Â�go Ãsh°kh gly« Âw« bg�w mik¥òilaJ.
Ï�tik¥Ã� bgU«ghyhd òuj _y¡TWf� äjªJ¡bfh©L« Áy
br�è� c� c�s br� E©QW¥òfis g�¿¡bfh©L«
fhz¥gL»�wd. bfhG¥ò _y¡TWfS« efU« j�ik cilait.
Ï«khÂç¥ gly« v�yh cæ® gly§fS¡F« V�òila xU bghJthd
mik¥ghF«.

br� glykhdJ br�è� c�ns m�yJ btëna br�Y«
bghU£fë� Ïa¡f§fis¡ f£L¥gL¤J»wJ. Ú® k�W« mÂ�
fiuªJ�s bghU£fë� c�-btë efUj�fisÍ« f£L¥gL¤J»wJ.
Ï¥gly¤Â� têahf Ú® r�ñL guÎj� _ykhfÎ« Úç� fiuªJ�s
bghU£f� CLUt� m�yJ bra� äF¡ fl¤j� _ykhfÎ«
br�Y»�wd. Úç� fiuÍ« gy fiubghU£f� òuj _y¡TWf� _y«
fl¤j¥gL»�wd. bfhG¥Ã� fiuÍ« bghU£f� ntfkhf
gh°nghè¥Ã£ gly¤Â� fiuªJ c� br�Y»�wd.

gl«.2.2.2. Âut¤j�ik T£lik¥ò khÂç br� gly«

br� ciw

è¥nghòuj ÏU gly«

bfhy°ouh�

ìÃ�nfh è¥Ã£ gh°ngh è¥Ã£

» i s ¡ n f h
è¥Ã£

»is¡nfh òuj«
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2.2.2. ik£nlhfh©£çah
ca® éy§Ff� k�W« jhtu§fë� br�fë� fhz¥gL«

ÏiH m�yJ Jf�f� ngh�w E©QW¥òf� ik£nlhfh©£ça§f�
MF«. Ïitf� E©Qæçfshd M�fh¡f�, ònuhnlhnrhth¡f�
k�W« ó�irfëY« fhz¥gL»�wd.

nfhè¡f®(Kolliker)  1850� tç¤jir br�fë� Ï¤Jf�
mik¥ig Kjè� f©l¿ªjh®. bg�lh(Benda,1897-98) v�gt® Ïj�F
ik£nlhfh©£ça« vd¥ bgaç£lh®. ik£nlhfh©£ça¤Â�
eilbgW« »isnfhiyÁì� g�ntW ãiyfis b#®k� cæ®
ntÂæa� Muh�¢Áahs®f� v«¥l�(Embden)  k�W«
nka®Ah¥(Meyerhof) f©LÃo¤jd®. Ïj�fhf 1922� v«¥l� nehg�
gçR bg�wh®. 1937� r® nA�° mlh�¥ »u¥°(Sir Hans Adolph Krebs)
Á£ç¡ mäy RH�Áia¡ f©l¿ªjh®. bf�do(Kennedy)  k�W«
byå�#®(Leninger) 1948-50� ik£nlhfh©£ça¤Â� eilbgW«
Á£ç¡ mäy¢RH�Á, M¡ìfuz gh°ng£ V�w« k�W« bfhG¥ò mäy
M¡ìfuz« M»at�iw és¡»d®.

X® br�è� ik£nlhfh©£ça�fë� v©â¡if m¢br�è�
tif k�W« bra�fis¥ bghW¤jJ. Áy br�fë�
ik£nlhfh©£ça�f� mÂfkhf¡ fhz¥gL«. (cjhuz«) fl�
m®¢Áå� m©l¤Â� 140,000 Kj� 150,000 tiu¡fhz¥gL»�wd.
ÏUth�éfë� m©l¤Â� 300,000 ik£nlhfh©£ça�f� c�sd.
vèæ� f�Äu� br�fë� 500-1600 ik£nlhfh©£ça�f� c�sd.
Áy M�fh br�fë� xnu xU ik£nlhfh©£ça« fhz¥gL«.

ik£nlhfh©£ça�f� ÏiH m�yJ Jf�f� mik¥ò
bfh©lit. Ïj� msÎ 0.5µm Kj� 2.5µm cilait. äf¢Á¿ajhf

M¡ìnrh«f�

gl«.2.2.3. ik£nlhfh©oçahé� K¥gçkhd¤ njh�w«

nk£ç¡°
»ç°nl Ïilbtë

 

»ç°nl »ç°lh

btë¥gly«

c� gly«

» ç ° n l
Ïilbtë
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c�sjh� Ïjid¡ T£L E©nzh¡»ah� fhz ÏayhJ.
ik£nlhfh©£çahit¢ R�¿ Ïu©L nk«g£l gly§f� c�sd.
btë¥gly« äUJthf¡ fhz¥gL«. Ïj�F« c�gly¤Â�F« c�s
Ïilbtë 6-8nm. c�glykhdJ tisªJ beëªJ¡ fhz¥gL«.
Ïjdh� cUthF« ko¥òf� »ç°nl(cristae) vd¥gL«.

ik£nlhfh©£çahé� Ïu©L gly§f� ÏU¥gjh� c�gly«
ik£nlhfh©oça Ïilbtëia Ïu©L miwfshf¥ Ãç¡»�wJ.
btë¥òw« c�s miw, nk�òw ik£nlhfh©£ça Ïilbtë vd¥gL«.
ÏJ btë k�W« c� gly§fS¡F Ïil¥g£l¥ gFÂahF«. c�
miwæ� ml®¤Âahd T�k ik£nlhfh©£ça� nk£ç¡° ãu«Ã
c�sJ. ÏÂ� bfhG¥ò, òuj« k�W« t£l DNA _y¡TWf� c�sd.

btë¥gly«, c�gly«, gly§fS¡F Ïilæ� c�s Ïilbtë
k�W« nk£ç¡° gFÂfë� gy behÂf� fhz¥gL»�wd. Ït�wh�
ik£nlhfh©£ça�f� br�fë� gy K¡»a bra�fë� <LgL»�wd.
mit, M¡ìfuz«, iA£u#� btëna�w«, M¡ìfuz gh°ng£
V�w« k�W« Rthr¢ r§»è MF«.

ik£nlhfh©£ça�f�, fh®nghiA£nu£ k�W« bfhG¥ò
bghU£fë� M¡ìfuz¤Â� K¡»a g§F t»¥gjh� Ït�iw¢
br�fë� c©ikahd Rthr cW¥òf� vdyh«. Ïªj cæ® M¡ìfuz
ãf�é� nghJ mÂf msÎ r¡Â btëæl¥gL»wJ. Ï¢r¡Â
ik£nlhfh©£çahé� mondhir� oiu gh°ng£ m�yJ ATP fis
cUth¡f¥ ga�gL»wJ. Ï¢braèdh� ik£nlhfh©£çah br�fë�
r¡Â ãiya§f� vd¥gL«. éy§F br�fë� 95%  ATP _y¡TWfis
ik£nlhfh©£çah cUth¡F»wJ.

2.2.3. iunghnrh«f�
iunghnrh«f� Á¿a, ml®¤Âahd, cU©il toé�, Jf�f�

mik¥òilait. Ïitfë� iunghãÍ¡ë¡ òuj« fhz¥gL»wJ.
Ïitf� ik£nlhfh©£çah, gR§fâf§f� k�W« ir£nlhÃshr«

gl«.2.2.4. ik£nlhfh©oçah

jhtu br�
éy§F br�
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M»at�¿� nk£ç¡ì� jåahf¡ fhz¥gL»�wd. v©nlhÃshr
tiy k�W« c£fUé� x£o¡bfh©L« fhz¥glyh«.

iunghnrhik¥ g�¿ Kjè� és¡f« më¤jt® É. Ï.
ghynl(G.E Paladae-1952). 1958� M®. Ã. uhg®£°(R.B. Roberts) v�gh®
Ïj�F iunghnrh« v�W bgaç£lh®.

iunghnrh«f�, ònuhnfçah£ k�W« Ínfçah£ br�fë�
fhz¥gL»�wd. òuj¢ nr®¡if Áw¥ghf eilbgW« mªj br�fë�
iunghnrh«f� v©nlh Ãshrtiy¥gly§fë� nk� x£o¡
bfh©L�sd. Ï¢bra�f� ntfkhf eilbgW« br�f� fiza
br�f�, Ãsh°kh br�, f�Äu� br�f�, vY«ò br�f�, r¥nk¡ìyç
Ru¥Ãæ� c�s Óu°br�f�, Ïiu¥igæ� c�s K¡»a Ru¥Ãfë�
br�f�, ijuh�L br�f� k�W« gh�Ru¥Ã¢ br�f� MF«.

iunghnrh«f� cU©il tot¤Â�, 150 Kj� 250 Å é£l«
cilait. x�bthU iunghnrhäY« Ïu©L gFÂf� c�sd. xU
gFÂ bgça fyr tot« cilaJ. k�w gFÂ Á¿ajhfÎ« bgça gFÂæ�
nk�òw« bjh¥Ã ngh�W« fhz¥gL»wJ.

iunghnrh«f�R.N.A (iunghÚÍ¡ë¡ mäy«) k�W« òuj§fsh�
Mdit. iunghnrhä� RNA(r.RNA), òuj¢ nr®¡ifæ� K¡»a¥ g§F
t»¡»�wJ. iunghnrhä� òuj§f� r.RNA æ� bra�fS¡F »çah
C¡»fsh¢ bra�gL»�wd. r.RNAbra�fis¡ f£L¥gL¤JtJ kuò¡
fhuâfshF«.

2.2.4. mf¥Ãshr tiy- v�nlhÃshr tiy
vy¡£uh� E©nzh¡»æ� têahf¢ br�è� FW¡F bt£L¤

njh�w¤Âid MuhÍ« nghJ K¥gçkhd njh�w¤Â� fhz¥gL« tiy
ngh�w c�Çl�w FH�f� Á°l®nd vd¥gL«. Ïitf� br�è� c�,

gl«. 2.2.5. iunghnrh«

Jiz¥gFÂf�
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gly§fshF«. Ïitf� mf¥Ãshr¤Â� mÂfkhf¡ fhz¥gLtjh�
Ït�¿id mf¥Ãshrtiy m�yJ v©nlhÃshr tiy vdyh«. 1953�
ngh®£l® (portar) Ï¥bgaçid tH§»dh®.

v©nlhÃshr tiyæ� mikÎ br�fS¡F br�f� khWg£L
fhz¥gL»wJ. Ïu¤j Át¥gQ¡f�, m©l br�f� k�W« fUãiy¢
br�fë� Ï�tiy mik¥ò fhz¥gLtÂ�iy.

cæ®ntÂ éidfis¡ f£L¥gL¤J« behÂfis cUth¡F«
v©nlhÃshr tiyæ� btë¥òw¤Â� mÂf v©â¡ifæ�
iunghnrh«f� fhz¥gL»�wd. Ïjdh� Ïit Jf�f� bfh©l
mik¥Ãid¥ bgW»�wd. Ï�tiyia fod (rough) v©nlhÃshr
tiy (RER) vdyh«.  R E R òuj« cUth¡F« ÏlkhF«. iunghnrh«f�
Ï�yhj v©nlhÃshr tiy äUJthd (smooth) v©nlhÃshr tiy
(SER)  vd¥gL«. Ïit è¥ÃLfë� ts®¢Áij kh�w¤Â� g§F
bfh�»�wd.

òw mik¥Ã� v©nlhÃshr tiy _�W mik¥òfis¡
bfh©lJ. mit j£Lf�(Lamellar), Fä�f�(Vesicular), FH�f� (Tu-
bular) mik¥òf� MF«.

gl«.2.2.6. v©nlhÃshrtiy

fod v©nlhÃshr tiy

äUJthd v©nlhÃshr tiy

c£fU

iunghnrh«

v©nlhÃshr tiyæ� mL¡F
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j£Lf� m�yJ Á°l®nd

Ïit Ú©l, j£ilahd, ig tot mik¥òilait. Ïj� é£l«
40-50µm. R.E.R� Ïitf� behÂ jahç¡F« gâæ� <LgL»�wd.
bghJthf Ïit fiza« KJFeh© k�W« eu«ò br�fë�
fhz¥gL»�wd.

Fä�f�

Ïit Ú�t£lkhd, c�ëlK�s mik¥òf�. Ïitfë� é£l«
25-500µm. bghJthf v�yh br�fëY« fhz¥gL«.

FH�f�

Ïit »is ngh�w mik¥ò bfh©lit. j£Lf� k�W«
Fä�fSl� nr®ªJ tiy mik¥ig¤ jU»�wd. Ïitfë� é£l«
50-190µm. Ïit v�yh br�fëY« fhz¥gL»�wd.

gâf�

1. Ïit br�fS¡F¢ r£lfkhf c�sd.

2. r�ñL guÎj�, CLUt� k�W« bra� äF fl¤j� M»a
bra�ghLf� _y« _y¡TWfis gçkh�w« br�»�wd.

3. ts®¢Áij kh�w¤ij f£L¥gL¤J« behÂfis
cUth¡F»�wd.

4. br�è� c�, bghU£f� fl¤Jtj�F Ïit cjÎ»�wd.

5. br�fS¡F c�, cz®tiyfis¡ fl¤J»�wd.

6. br� ÃçjY¡FÃ�, br� gly« cUthf cjÎ»�wd.

7. äUJthd v©nlhÃshr tiy(SER)  è¥ÃLfis¤
jahç¡»wJ.

2.2.5. nfh�if cW¥òf�
Ï¤jhèa eu«Ãa� ãòz® nfänyh nfh�»(Camillo Golgi) 1873�

nfh�if cW¥òfis¡ f©l¿ªjh®.

nfh�if cW¥òf� bghJthf v�yh éy§F br�fëY«
fhz¥gL»�wd. Át¥gQ¢ br�fis¤jéu Ãw éy§F br�fë� xU
nfh�if cW¥ò k£L« fhz¥gL«. Áy br�fë� gy nfh�if cW¥òf�
fhz¥gL»�wd.

mid¤J òw¥gil k�W« mf¥gil br�fëY« Ïit
c£fUé�F« òw v�iy¡F« Ïilæ� fhz¥gL»�wd. eu«ò
br�fë� Ïit c£fUit¢ R�¿¡ fhz¥gL«.
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nfh�if cW¥òfë� myF, Á°l®nd vd¥gL«. xU
Á°l®ndæ� é£l« 1µ m .  Ïitf� gly¤jh� NH¥g£L
Ïilbtëfë� Ru¥ò Ú® bfh©lit. Á°l®nd¡fë� bjhF¥ò,
mL¡Ffshf mikªJ�sJ. x�bthU mL¡»� Ïilbtëæ� msÎ
20-30nm. xU bjhFÂahd Á°l®nd¡f�, o¡onahnrh«(dictyosome)
vd¥gL«. nfh�if cW¥ghdJ FH�f�, Fä�f�, Á°l®nd ngh�w
tiff� x�nwhL x�W ÏizªJ�s X® Á¡fyhd mik¥ghF«.

nfh�if cW¥ò, cæ®ntÂ¥ bghU£f� cUthF« ÏlkhF«.
Ïitf� v©nlhÃshrtiy cUth¡F« òuj«, bfhG¥òfisÍ« k�w¥
bghU£fisÍ« nrä¡»�wd.

2.2.6. iynrhnrh«f�
Ïit gly¤jh� NH¥g£l E©âa Fä�f�. iynrhnrh«, br�

c� brçkhd¤Â� <LgL»wJ. K¡»akhf br� c� fhz¥gL«
njitæ�yh, KÂ®¢Áailªj br� E©QW¥òfis mê¡»�wJ.

iynrhnrh«f� Kjè� �c£fUN� ml® cW¥òf�� vd
miH¡f¥g£ld. 1955� Á.o. ont(C.D. Duve) Ïj�F iynrhnrh«f�
v�W bgaç£lh®. v�yh éy§F br�fëY« iynrhnrh«
fhz¥g£lhY«, ghÿ£ofë� Át¥gQ¡fë� Ïit fhz¥gLtÂ�iy.
jir br�fë� Ïitfë� v©â¡if äf¡FiwÎ. v¥Ã¤Âèa
br�f� k�W« Ru¥Ã¢ br�fë� Ïj� v©â¡if mÂf«.

gl«.2.2.7. nfh�if cW¥ò

Ru¥ò Fä�f�

fod v©nlhÃshrtiy

glykhd¤ j£Lf�
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iynrhnrh«f� cU©il tot« cilait. ÏjD�
ml®¤Âahd bghU�f� ãiwªJ�sd. iynrhnrh«fë� mik¥ò«,
ml®¤ÂÍ« khWg£L fhz¥gL»wJ. Ïitfë� msÎ 0.2 Kj� 5µm
MF«.

iynrhnrhä� fhz¥gL« brçkhd behÂfë� v©â¡if
eh�gJ tiu c�sJ vd Muh�¢Áæ� f©l¿ªJ�sd®.

ÏÂ� fhz¥gL« bghJthd behÂf�, ònuh£ona°, ãÍ¡ëna°,
»is¡nfhirnl°, è¥ng°, gh°nghè¥ng°, gh°g£nl° k�W«
r�gnl° MF«. iynrhnrh«f�, nfh�if cW¥ÃåèUªnjh m�yJ
neuoahf mf¥Ãshr tiyæèUªnjh njh�W»�wd. ÏÂ� fhz¥gL«
behÂf� br�è� c�ns m�yJ btëna fhz¥gL« njita�w
m�yJ Áijªj bgça _y¡TWfis, Áij¥gj�nfh m�yJ
brç¥gj�nfh cjÎ»�wd. cjhuzkhf, xU éy§F br� czÎ¡Fä�
_ykhf czit c�ns bfh©L tU«nghJ m�ÎzÎ¡Fä� cl�
ÏizªJ czéid behÂf� _ykhf (brç¡»�wd)
Jf�fsh¡F»wJ. ÏÂY�s behÂf� fh®nghiA£nu£, bfhG¥ò k�W«
òuj§fis¢ brç¡f¢ br�»�wd. Áy Óuz cW¥òfë� c�s Ru¥Ãf�,
Óuz behÂfis btëæ� brY¤Jtj�F K� iynrhnrh«fë� nr®¤J
it¤J�sd. xU br� KÂ®¢Áædh� ÏwªJ éL« ntisæ�
m¢br�è� c�s iynrhnrh«f� cilªJ m¢br�iy KGikahf
Óuâ¤J éL»�wd. Ï¢bra� j�idna bfh�Yj� m�yJ
M£nlhiyÁ°(autolysis) vd¥gL«.

gl«.2.2.8. iynrhnrhä� bra�ghLf�

iynrhnrh«

Â l ¥ b g h U �
c£br�y�

brç¤j�
btëna�Wj�

bray�w E©QW¥ò

nfh�if cW¥òf�

Jfsh¡Fj�
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bg®M¡ìnrh«f�

Ïit xU gly¤jh� Md cU©il tot E©QW¥òf�.
Ïitf� ònuh£nlhnrhth, ó�irf�, jhtu§f�, KJbfY«Ãfë�
f�Äu�, ÁWÚuf« M»at�¿� br�fë� fhz¥gL»�wd. Ït�¿�F
1966� Á.o. ont(c.de.Duve) k�W« Ã. ghLÍ�(P. Baudhuin) M»nah®
bg®M¡ìnrh« vd¥ bgaç£ld®.

bg®M¡ìnrhä� fhz¥gL« nf£lny°(catalase) vD« behÂ
Ô§F éisé¡F« iA£u#�  bg® M¡ìiril Ô§f�w Ú® k�W«
M¡ì#dhf kh�W»wJ. ts®Áij kh�w¤Â� nghJ cUthF«
iA£u#� bg® M¡i[L xU Ô§F éisé¡F« M¡ìfu
fhuâahF«.

2.2.7. br�£çnah�f�
c£fUé� mU»� c�s ÏU cUis tot E©âa FH�

mik¥òfns br�£çnah�f� vd¥gL«. br�£çnah�f�, firæiH
m�yJ FW ÏiHÍl� bjhl®ò bfh©oUªjh� mjid mo¤Âu� cW¥ò
m�yJ ngr� gho(basal body) vdyh«.

br�£çnah�f� bghJthf éy§F br�f�, M�fh br�f�
k�W« Áy bguâ br�fë� k£L« fhz¥gL»�wd. Ïitf�
ònuhnfçnah£Lf�, Át¥ò M�fh¡f�, <°£ br�f�, ó¡F« jhtu§f�
k�W« firæiH m�yJ FW ÏiH bfh©l ònuh£nlhnrhth¡fë�
fhz¥gLtÂ�iy.

br�£çnah�f� 0.15 Kj� 0.25µm é£lK«, 0.3 Kj� 0.7µm
ÚsK« cilaJ.

x�bthU br�£çnah� m�yJ mo¤Âu� cW¥ÃY« x�gJ ÁW
FH�f� òw v�iyæ� t£lkhf rk Ïilbtëæ� mikªJ�sd.
x�bthU ÁWFHY« _�W E© FH�f� bfh©lit. ÁW FH� x�¿�
é£l« 200-260Å. Ï¢ÁW FH�, mik¥ò¥ òujkh»a oÍòè�(tubuline)
è¥Ã£ _y¡TWfSl� nr®ªj mik¥ghF«.

bjhl¡f fhy§fë� òÂa br�£çnah�f�, V�fdnt c�s
br�£çnah�f� Ãçtjdh� cUthF»�wd vd¡ fUj¥g£lJ.Ïªj¡
fU¤J mÂf fhy« ãiy¡fé�iy. òÂa br�£çnah�f�
cUth»�wd(de novo) m�yJ V�fdnt c�s br�£çnah�fis¡
bfh©L ÃuÂ vL¡f¥gL»wJ.

gy éy§F br�fë� br�£çnah�, br�£nuhnrhä� K¡»a¥
ò�ëahF«. br�£nuhnrh«f� ik£lhÁ° br�Ãçjè� Ïilãiyæ�



76

ir£nlhÃshr E©FH�fis mik¥gjh� ÏU JUtKidf�
cUth»�wd. br�£çnah�f�, mo¤Âu� cW¥ò k�W« FWÏiHfis
c©lh¡F»�wd. éªjQé� br�£çnah� th� ÏiHia
c©lh¡F»wJ. nkY« FWÏiH, th� ÏiHfë� Ïa¡f¤ÂY«
<LgL»wJ.

2.2.8. c£fU
br�fë� äf K¡»akhd E©QW¥ò c£fU. ÏJ br�è�

ts®Áij kh�w« k�W« kuÃa� bra�fis¡ f£L¥gL¤J»wJ. 1833�
Ïuhg®£ ÃuÎ�(Robert Brown) c£fUit Kjè� f©LÃo¤J�sh®.
1893� x. bA®£é¡ (O. Hertwig) c£fU gly« c�sJ v�gÂid
btë¥gL¤Âdh®.

Ínfçah£o¡ br�fSila v�yh jhtu, éy§F br�fëY«
c£fU fhz¥gL»wJ. MdhY« Ínfçah£o¡ tifia¢ rh®ªj Áy ca®
jhtu§fë� c�s r�yil¡ FH�f�, ghÿ£ofë� Ïu¤j
Át¥gQ¡f� M»at�¿� c£fU¡ fhz¥gLtÂ�iy.

bghJthf br�f� xU c£fU(mono nucleate)Îl� fhz¥gL«
Ïit x�iw c£fU bfh©lit vd¥gL«. våD« Áy br�fë�
x�¿�F« nk� c£fU¡f� fhz¥glyh«. mj�go Ïu£il c£fU
bfh©lit (binucleate) m�yJ gy c£fU bfh©lit(polynucleate)
vdyh«. gy c£fU bfh©l éy§F br�f� ÏizÎ¢ br� vd¥gL«.
(cjhuz«: vY«ò br�)

c£fUé� mik¥ò cU©il, Ú� t£l«, m�yJ j£Ltot«
cilajhf ÏU¡fyh«. Áy br�fë� c£fU¡f� xG§f�w cUt«
cilait.

c£fUé� FW¡Fé£l msÎ 3-25µm MF«. c£fUé� msÎ,
ir£nlhÃshr msé�F ne® é»j¤Â� mikªJ�sJ. c£fUé�
msÎ mÂ� fhz¥gL« Fnuhnkhnrh«fë� v©â¡if m�yJ
bjhFÂia¥ bghW¤jJ. nA¥sh�L br�è� c£fU o¥sh�L br�è�
c£fUit¡ fh£oY« Á¿aJ.

c£fUéid¢ R�¿ c£fU ciw c�sJ. Ïit Ïu©L
gly§fsh� 5-10nm gUk� cilait. c£fU c�gly«, ciwædh�
jh§f¥g£L�sÂdh� mjid c£fU nyädh(nuclear lamina) vdyh«.
c£fU c�gly¤ij¢ R�¿ btë c£fUgly« c�sJ. Ïu©o�F«
Ïilæ� c�s btë c£fU gly¡Fê(perinuclear space) vd¥gL«. Ïit
10-50nm mfy« bfh©L Âut¤jh� ãu¥g¥g£l miwahF«.
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c£fU nyädh òuj¤jh� Md tiy ngh�w gFÂ. Ïit
äf¢Áw¥ghd mik¥òilait.

c£fU ciwæå� fhz¥gL« Jisf� c£fU¤Jisf�
vd¥gL«. xU Jisæ� é£l« 10nm  Kj� 100nm  tiu c�sJ.
c£fU¤Jisf�, c£fU gly¤Â� gu¥gsé� Vw¡Fiwa 5 Kj� 15
éG¡fhL bfh©lit. c£fU ciw _ykhf¤ bjhl®¢Áahf br�Y«
_y¡TWf� Ï¤Jisf� têahf¤jh� br�Y»�wd.

c£fUé� ãu¥g¥g£l bjëthd, T�k¥ gFÂ c£fUÃshr«
(nucleoplasm)  vd¥gL«. Fnuhnk£o� ÏiHf�, c£fUkâ
ngh�witf� c£fU Ãshr¤Â� c�sd. c£fUÃshr« ÚÍ¡ënah
òuj«, òuj§f�, behÂf� k�W« jhJ c¥òfis¡ bfh©L�sd.

c£fU Ãshr¤Â� fhz¥gL« RU©l ÏiHf� ngh�w
mik¥òf� Fnuhnk£o� ÏiHf� vd¥gL«. Ïitf� br� Ãçjè�
nghJ gUkdh» j£ilahd Fnuhnkhnrhkhf khW»�wd.
Ï¡Fnuhnk£o� ÏiHf� o M¡ìiungh ãÍ¡ë¡ mäy« (DNA)k�W«
òuj§fsh� Mdit.

c£fUéD� x�W m�yJ gy cU©ilahd, bfhyh�l�(T�k)
mik¥òf� c�sd. mit c£fUkâf� vd¥gL«. c£fUkâæ�
msÎ mitfë� bra�gh£oid¥ bghU¤jJ. Ïj� v©â¡if
br�fë� x�W, Ïu©L m�yJ eh�fhf¡ fhz¥gL«. ntÂæa�
mik¥Ã� c£fUkâæ�, c£fUkâia cUth¡F« DNA, eh�F
RNAtiff�, 70 tifahd iunghnrhä� òuj§f�, RNAit

gl«.2.2.10. TEM � c£fUé� njh�w«

gl«.2.2.9. c£fU

c£fU¤Jis

c£fU Ãshr«

c£fU kâ

c£fU ciw
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Ïiz¡F« òujkhd ãô¡ënay° k�W« RNAbt£L« ãô¡ënah
òuj§f� c�sd.

iunghnrhä� Jiz¥gFÂ c£fUkâia cUth¡F»wJ.
iunghnrh« cUth¡f¤Â� c�s bjhl¡f ãiy, ts®¢Á ãiy, KÂ®¢Á
ãiy M»ait c£fUkâæ� _�W bt�ntW gFÂfë�
eilbgW»wJ.

Fnuhnkhnrh«f�

br� Ãçjè� nghJ Fnuhnk£o� ÏiHf� xL§»
Fnuhnkhnrh«fsh»�wd. Ïitf� jhkhfnt Ïu£o¥gilÍ« j�ikÍ«
kugh¡f¤Â� K¡»a¥ g©ò« t»¡»�wd. Fnuhnkhnrhik 1842� fh®�
eh¡è(Karl Nagli) v�gt® jhtu br�fë� Kjè� f©l¿ªjh®. 1873�
V. brål®(A. Schneider) br� Ãçjè� nghJ Fnuhnkhnrh«fë�
bra�fis és¡»dh®. 1887� bg�l�(Benden) k�W« ngh�ç(Bovery)
Fnuhnkhnrh«fë� v©â¡if xnu Ïd¤Â� fhz¥gL« cæçfë�
khwhÂU¡F« vd¡ f©l¿ªjd®. 1922� o.v¢. kh®f�(T.H.Morgon)
k�W« v¢. K�y®(H. Muller) v�gt®f� gH¥ó¢Áæ� c�s eh�F
Fnuhnkhnrh«fë� 2000 tiu kugQ¡f� c�sd vd¡ f©l¿ªjd®.
1924� Ïuhg®£ ÃÍ�b#�(Robert Feulgen) v�gh® Fnuhnkhnrh«f�
DNA ah� Mdit v�gÂid¡ fh©Ã¤jh®.

xU F¿¥Ã£l Ïd¤ij¢ rh®ªj cæçfë� Fnuhnkhnrh«fë�
v©â¡if khwhÂU¡F«. Ïd¢br�fshd éªJ k�W« m©l§fë�
xU bjhFÂ Fnuhnkhnrh«f� fhz¥gL»�wd. Ïjid nA¥sh�L
bjhFÂ(n) vdyh«. cl� br�fë� Ïu©L bjhFÂ m�yJ Éndh«
c�sJ. Ïit o¥sh�L br� vd¥gL«. gh� Ïd¥bgU¡f¤Â�
nA¥sh�L ãiy bfh©l M© k�W« bg© Ïd¢br�f�
ÏiztÂdh� o¥sh�L ãiy V�gL»wJ.

Fnuhnkhnrh«fë� v©â¡if

 rhjhuz¥bga® m¿éa� bga® Fnuhnkhnrh«fë�
v©â¡if

1. gunkÁa« g. Mnuèah 30-40

2. iA£uh iA. t�nfç° 32

3. Å£L < k°fh blhbk°ofh 12

4. gH¥ó¢Á onuhnrhÃ�yh 8

5. òwh bfhy«gh èéah 80

6. bfhç�yh bfhç�yh bfhç�yh 48

7. kåj� nAhnkh nr¥Ãa� 46
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Fnuhnkhnrhä� mséid ik£lhÁ° br� Ãçjè� eLãiy
(metaphase)æ� msé£lnghJ mj� msÎ 0.25µm Kj� 30µm tiu
c�sJ.

x�bthU ãiyæY« Fnuhnkhnrhä� mik¥ò khWgL»wJ.
x�bthU FnuhnkhnrhäY« mj� Ústh¡»� fhz¥gL« xU
bjëthd¥ gFÂ br�£nuhäa® m�yJ ifd£nlhnfh® vd¥gL«.
Ï¢br�£nuhäa® Fnuhnkhnrhik Ïu©L gFÂfshf¥ Ãç¡»wJ.
x�bthU gFÂÍ« Fnuhnkhnrhä� fu« vd¥gL«. br�£nuhäa®
mikªJ�s Ïl¤Âid¥ bghU¤J«, Fnuhnkhnrhä� fu¤Â�
mik¥Ãid¥ bghU¤J« Fnuhnkhnrh«fis onyhbr�£ç¡,
m¡nuhbr�£ç¡, r¥bk£lh br�£ç¡ k�W« bk£lh br�£ç¡ vdyh«.

2.3. ò�W neh� cæça�
br�fë� mgçjkhd bgUF« ãiy ò�Wneh�(cancer) vd¥gL«.

Ïjdh� f£L¡fl§fh ts®¢Á, Ãw ÂR¡fis M¡»uä¤j� k�W«
Ïu¤j« m�yJ ãzÚ®f� _y« clè� gy ghf§fS¡F« gué
Ïu©lh« ãiy nj¡f« m�yJ bk£lh°nlÁ° ãiy V�gL»wJ.

�nf�r®� v�w th®¤ij¡F Ïy¤Ô� bkhêæ� �e©L� v�W
bghU�. ò�Wf£o nf�r® vd¥gL«. m¡f£oia¢ R�¿Í�s gU¤j
Áiuf� e©o� fh�f� ngh� fhz¥gL«. ò�Wnehia¥ g�¿a m¿éa�
ÃçÎ M�fhyí(oncology) vd¥gL«. M�fhyí v�gJ »nu¡f
th®¤ij. M�nfh(onchos) v�wh� �f£o� v�W bghU�. mgçäjkhd¤
ÂR ts®¢Á ãnahÃshr« vd¥gL«. ÏªãnahÃshr¤ÂR gué nfL
éisé¤jh� mjid nkè¡bd�£(Malignant) vdyh«.

gl«.2.2.11. Fnuhnkhnrh«fë� tiff�

(m) onyhbr�£ç¡, (M) m¡nuhbr�£ç¡,
(Ï) r¥bk£lhbr�£ç¡, (<) bk£lhbr�£ç¡

m M Ï <
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tuyhW

ò�Wneh� gH§fhy§fëny m¿a¥g£oUªjJ. 19« ü�wh©o�
b#®kåæ� neh� Ïayh® Ïªnehæ� j�ikia bjëÎ¥ gL¤Âdh®.
nkY« mt®f� ò�W br�è� j�ik k�W« tiffis és¡»d®. 20«
ü�wh©o� Jt¡f¤Â� v�yh tifahd ò�W neh�fS«
f©l¿a¥g£ld. Ã�d® mj�fhd fhuz§f� k�W« Á»¢ir
Kiwfë� ftd« brY¤j¥g£lJ. 1775� bg®Át� gh£(Percivell pott)
v�gh® òifngh¡»fis R¤j« br�gt®fS¡F ò�W neh� tUtij
f©L ò�W neh�¡F fç¤Jf�f� fhuz« vd¡ T¿dh®. Ïjdh�
N�ãiy k�W« bjhê�rh®ò« fhuz« vd¡ Ñ�¡f©litfë�
f©l¿a¥g£lJ.

1. ãy¡ Ñ� v©bz�(shale oil) - njh� ò�Wneh� -
bjhêyhs®fS¡F

2. fÂça¡f jhJ(radio active ore) - Eiupu� ò�Wneh�-
Ru§f gâahs®fS¡F

3. Õ£lh be¥jyik�(Beta-napthalamine)- ÁWÚ® ig ò�Wneh�-
Ïu¥g® bjhê�rhiy
gâahs®fS¡F

4. òif bghU�(cigarettes) - Eiupu� ò�Wneh�

Áy itu°fS« ò�W neh�¡F fhuzkhfyh« vd Ã�fhy¤Â�
cWÂ br�a¥g£lJ. uh° rh®nfhkh itu° Kjè� ò�W neh�¡F fhuz«
vd és¡f¥g£lJ. j�fhy¤Â� kåjå� T-br�fë� V�gL«
YÍ¡nfäah vD« ò�W neh�¡F HTLV-1 itu° fhuz« vd¡f©l¿a¥
g£L�sJ.

Áytif¥ ò�Wneh�f� ghu«gça nehahf¡ fUj¥gL»�wd.
bu£ondhÃsh°nlhkh (Retinoblastoma) vD« f©â� V�gL« ò�Wf£o
ghu«gçakhf V�gL»wJ. bk�lè� ghu«gça¥go ÏJ X® X§»a¥
g©ghF«.

ò�Wneh� cæça�

ò�Wneh� cæçaè� ts®¢Á äf ntfkhf c�sJ. ò�W
neh�¡fhd¡ KGikahd¡ fhuz§fis¡ f©l¿a mj� br� m�yJ
_y¡TW msé� Muh�¢Áf� el¤j¥gL»�wd. våD« j�rka«
c�s fU¤J¡f� ò�Wneh�¡fhd Á»¢ir¡F nghJkhdjhf Ï�iy.

bghJthf ts®¢Áæ� clè� c�s br�f� ik£lho¡ br�
Ãçjè� _y« ÃçªJ, ntWghLf� milªJ g�ntW Áw¥ò¢ br�fshf
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khW»�wd. ik£lho¡ br� Ãçj�, ts®¢Á k�W« khWghL milj�
ngh�w ãf�Îfis br�è� c�s kugQ¡f� f£L¥gL¤J»�wd. Ïªj
kugQ¡fë� V�gL« ÂO® kh�w« m�yJ mÂntf¢ bra�ghL ò�W
neh�¡F¡ fhuzkh»wJ. vdnt Ïjid Xçl cUth¡f«(monoclonal)
vdyh«. ò�Wnehæ� bjhl®¢Áahd ts®¢Áæ� cUthF« nr�
br�fë� ÂO® kh�w§f� V�gLtÂdh� gy Jiz br�f�
njh�W»�wd. mitfë� Áy Jiz br�f� ntfkhf clè� ntW
ÂR¡fS¡F guÎ« j�ik bfh©lit. nkY« Ïit ò�Wneh�¡fhd
Á»¢irfë� ghÂ¥gilahk� vÂ®¡F« r¡ÂÍilitfshf c�sd.

ò�W br�fS¡bf�W jå¥ g©òf� c�sd. E©nzh¡»æ�
_y« ò�W br�iy c�W neh¡»dh� mit rhjhuz br�fëèUªJ
ntWg£L fhz¥gL»wJ. Ïitfë� c£fU bgçjhf c�sJ.
é»jhrhu¥go c£fUé� msÎ ir£nlhÃshr¤ij él ò�W br�fë�
mÂf« c�sJ. c£fUkâ äf¤bjëthf c�sJ. Ï¢br�f� Mjhu
Clf¤Â� bjhl®ªJ thG« j�ik cilait. Ï¤ÂR¡fë� c�s
br�f� äf¡Fiwªj msÎ jh� ntWghL mil»�wd. k�w br�fis¥
ngh�W Ï�yhk� ÂR ts®¢Á¥ bg�w Ã�ò« Ïit br�Ãçj� g©ig
ÏHªJ nghtÂ�iy. R�¿Í�s k�w ÂR¡fisÍ« ò�W br�f�
M¡»uä¡F« j�ik bfh©lit.

bjhl®¢Áahd gy ãf�Îfsh� rhjhuz br� ò�W br�yhf
khWtJ ò�W br� cUth¡f«(carcinogenesis) vd¥gL«. Ïªãf�é�
bjhl¡f ãiy, ts®¢Á ãiy, bgUF«ãiy, kh�W ãiy, Ãçj� ãiy
k�W« guÎ« ãiyf� c©L. guÎ« ãiyæ� M¡»uä¤j�(invarion)
k�W« bk£lh°lhÁ°(metastasis) M»a ãiyf� c�sd.

KÂ®¢Á milªj ò�W br�f� f£L¡fl§fh ts®¢Á¥ g©ig
bg�W�sd. rhjhuz¢ br�fis ngh�w br�è� c� k�W« btë
ts®¢Á f£Lgh£L ãf�¢Áf� ò�W br�fë� fhz¥gLtÂ�iy.
bjhl¡f¤Â� ò�W br�fë� mgçjkhd ts®¢Á V�gL«. Ï�ts®¢Á
go¥goahf Ïu¤j X£l¤ij¡ Fiw¤J éLtÂdh� mitfë� ts®¢Á
FiwªJ éL»wJ.

ò�Wneh� _y¡TW cæça�

_y¡TW cæça� Kiwfis ga�gL¤Â ò�W br�è�
mik¥Ãid m¿ªJ bfh�syh«. Ïu©L bra�gh£L Kiwf�
_y¡TW msé� eilbgW»�wd vd f©l¿a¥g£L�sJ.

1.  br� ts®¢Áia¤ ö©L« Éndhä� gFÂ
ònuh£nlhM§nfhÉ�f� (proto-oncogenes)vd¥gL«. DNA ÏiHæ�
c�s Ï¥gFÂ ö©l¥gL« nghJ br�è� ts®¢Á mÂfç¡»wJ.
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DNA_y¡TW mik¥ò ÂO® kh�w¤Âdh� ònuh£nlh M�nfhÉ�f�,
M�nfhÉ�fshf kh�w¥glyh«. nkY« ò�W br�fë�
Fnuhnkhnrh«fë� Ïu£o¥ghFj�, Ú¡Fj� k�W« Ïl« kh�¿aik¤j�
M»aitf� V�gL»�wd.

kåjç� ò�W¡ f£oia cUth¡F« M�nfhÉ�f�

M�nfhÉ� ò�Wnehæ� tif bra�gh£L fhuz«

1. Ah¡° 11(hox) Ïu¤j¥ ò�Wneh� Ïlkh�w«
(acute T-cell Leuckemia)

2. v®¥ B-2(Erb) kh®gf k�W« m©lf Amplification
ò�Wneh�

3. L-ik¡(Myc) Eiupu� ò�Wneh� Amplification

4. bu£(ret) ijuh�L ò�Wneh� DNA� kh�¿ mik¤j�

kåj ò�W f£oæ� M�nfhÉ�f� xU jå¤j bra�gh£odh�
(amplification)  ö©l¥gLtJ«. Ï¢braèdh� ò�W br�fë�
kugQ¡fë� bra� Âw� mÂfç¡F«. rhjhuz br�fnshL
x¥ÃLifæ� Mæu« kl§F¡F mÂfkhfnt ò�W br�fë� Ï¤jif
ö©Lj�f� eilbgW»�wd. Ï¥bghGJ _y¡TW cæça�
t�Yd®f� M�nfhÉ�fë� btë¥gh£L bghU£fis Muh�¢Á
br�J tU»�wd®.

2. rhjhuz¢ br�fë� ts®¢Áia¡ f©fhâ¥gJ«
f£L¥gL¤JtJ«(suppresor) kugQ MF«. ò�W br�fë� c�s Éndh«
gFÂæ� f£L¥gL¤J« kugQthf¢ bra�gL« gFÂ bray�W ngh»wJ.
br�fë� ts®¢Áia¡ f£LgL¤J« j�ikia br� ÏHªJ éLtjh�
mgçäjkhd br� bgU¡f« V�gL»wJ.

k u g Q ò�Wnehæ� tif

APC nfhy� gFÂ / ky¡Fl� ò�Wneh�

BRCA 1 kh®gf / m©lf ò�Wneh�

1NK 4 njh�ãwä br� ò�Wneh�, Eiupu�
ò�Wneh�, _is¡f£o, Ïu¤j¥ ò�Wneh�, ãzÚ® Ru¥Ã

 ò�Wneh�

Rb bu£ondh Ãsh°nlhkh

PTEN _is¡f£o, ÁWÚuf« k�W« Eiupu� ò�W
neh�
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�f£L¥gL¤J«� kugQ¡fsh� njh�W« Áy ònuh£O�f�
br�f� bgUFtij¤ jL¡F«. Ïªj kugQ¡f� bray�W nghtjh�
f£of� ts®¢Áail»�wd.

kåjå� ò�W neh� cUthF« KGikahf ãf�Îfis
ÏJtiu eh« m¿aé�iy. Mdh� M�nfhÉ�f� ö©l¥gLjY«
f£L¥gL¤J« kugQ¡f� bra� ÏH¥gJ« ò�Wneh� cUthtÂ� k�W«
guÎjè� K¡»a fhuz§f� vd¤bjça tªJ�sJ. xnu ntisæ�
Ï�éu©L tif kugQ¥ghÂ¥ò« V�g£lh� éisÎf� Jçjkhf
ÏU¡F«. ÏJ �gykugQ éisÎ� vd¥gL«.Ïjdh� ò�W br�fë�
bgUF« ãiy, M¡»uä¥ò¤ j�ik k�W« bk£lh°nlÁ° Âw�
mÂfç¡»�wJ.

2.3.2. ò�W nehæ� tiff�
ò�W neh�f� mitf� njh�W« ÂR¡fS¡F V�g

bgaçl¥gL»�wd.

1. rh®nfhkh(sarcoma) - mik¥ò ÂR¡fë� V�gL« f£of�.
(cjhuz«) M°onahrh®nfhkh (vY«ò).

2. fh®Ándhkh(carcinoma) - v¥ÃÂèa ÂR¡fë� ò�Wneh�.
(cjhuz«) Eiupu� fh®Ándhkh, kh®gf fh®Ándhkh.

3. è«nghkh(lymphoma) - ãzÚ®¤ ÂR¡fë�

4. YÍ¡nfäah(Leukemia) - Ïu¤j bt�is mQ¡fë�

ò�W neh�¡fhz fhuz§f�

Áytif¥ gH¡f tH¡f§f� k�W« N�ãiy¡ fhuâfsh�
ò�Wneh� V�gL«.

1. òifæiy

35% ò�W neh� Ïw¥Ã�F VjhtJ xU tifæ� òifæiyia
cgnahf¥gL¤JtJ fhuzkhf c�sJ. Eiupu� ò�W neh� Ïw¥Ã� 90%
òif Ão¥gÂdh� V�gL»wJ. òifÃo¤jyh� Ïiu¥ig, Fl�,
fiza«, Ïd¥bgU¡f ÁWÚ® ehs« k�W« Rthrghij ghÂ¥gilÍ«.
bgho nghLj�, òifæiy rit¤jyh� th� k�W« Rthr ghijf�
ghÂ¡f¥gL»�wd. òif Ão¡F« gH¡f« Ï�yhjt®f�, òif
Ão¥gt®f� éL« òifia Ef®ªJ c�ëG¤jh� mt®fS¡F« Eiupu�
k�W« Ïu¤j¥ ò�W neh� V�glyh«.

2. maåfsh¡F« fÂ®Å¢Rfshd X-fÂ®f�, fhkh fÂ®f�, òwCjh¡
fÂ®fsh� ò�W neh� cUthfyh«. Ï¡fÂ® Å¢Rf� DNA ÏiHfis
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cil¥gÂdh� ÂO® kh�w« V�gL»wJ. Nça¡ fÂ®fsh� njh�
ò�Wneh� c©lh»wJ.

3. bjhl® cW¤j�f�:  Áy tif czÎfsh� czÎ¥ghijæ�
bjhl®¢Áahd cW¤j� V�g£L ò�W neh�tu¡ fhuzkhfyh«. mÂf
msÎ bfhG¥ò, ca® r¡Â bfh©l éy§F¥ òuj§f�, c¥ò m�yJ
òifædh� gj¥gL¤j¥g£l czÎ¥ bghU£f� M»at�wh� kh®gf«,
bgU§Fl�, Ïiu¥ig k�W« czÎ¡ FH�fë� ò�W neh� V�gL»wJ.

4. kU¤Jt®fë� Mnyhridæ�¿ cgnahf¥gL¤J« kUªJf� ò�W
neh�¡F fhuzkhF«.

5. itu° k�W« x£L©âfshd Á°nlhnrhkh, f�Äu� òGfS« ò�W
neh�¡F fhuzkh»�wd.

ò�W nehÍ« Ïw¥ò«

ò�W nehæ� KÂ®¢Á ãiy kåjå� kuz¤Â� Ko»wJ.
Ïj�F ò�W br�fë� jå¤j g©òf� fhuzkh»�wd. rhjhuz
br�fë� ts®¢Áia Áy¡fhuâf� f£L¥gL¤J»�wd. ò�W
br�fS¡F Ï�ts®¢Á¡ fhuâf� njit¥gLtÂ�iy. vdnt
Ï¢br�f� br� ts®¢Á f£L¥ghLf� Ï�¿ ts®»�wd.

rhjhuz¢ br�f�, ÂR ãiyæ� x�nwhL x�W nr®ªJ
fhz¥gL«. Mdh� ò�W br�fë� x£L« j�ik FiwÎ. Ïjdh�
Ï¢br�f� ÂR¡fë� têahf vëÂ�Ïu¤j¤ÂD� br�yyh«. Ã�
clè� k�w gFÂfS¡F vL¤J¢ br�y¥g£L òÂa ò�W ts®¢Á¡F¡
fhuzkhfyh«.

ò�W br�fë� Ãçj� äf ntfkhdJ. Áy ò�W br�f� Ïu¤j
ehs¤njh�¿ fhuâfis cUth¡FtÂdh� òÂa Ïu¤j ehs§f�
ò�W¡ f£oæD� njh�W»�wd. Ïitf� v�yh czÎ¥
bghU£fisÍ« vL¤J¡ bfh�tÂdh�, rhjhuz¢ br�fë� czÎ
FiwghL V�gL»wJ. Ïj� Koé� rhjhuz br�f� k�W« ÂR¡f�
czé�¿ ko»�wd.

ò�W neh�¡ f£L¥ghL

bjëthd gçnrhjidæ� mo¥gilæ� jh� ò�W neh�¡fhd
Á»¢ir mikÍ«. E©nzh¡» _y« ò�W¢ br�fis milahs«
fhQj�, (Biopsy tissue) br�fë� nk� fhz¥gL« milahs§fis
m¿j�, br� ntÂæa� Kiwf�, br� kuÃa� k�W« °nfå§, X-
fÂ®f� gçnrhjid Kiw M»a gçnrhjidf� c©L.
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kU¤Jt®f� j§fS¡F� kU¤Jt KoÎfis x¥Ã£L,
Á»¢ir Kiwfis g»®ªJ bfh�tj�F ãiyf� mik¥ò Kiw
mtÁakh»wJ. (cjhuz«, ãiy 1, ãiy 2). ãiyfis tiuaW¤j�
ò�W¡ f£oæ� Mu«g«, ÂR ãiy m�yJ mU»Y�s ÂR¡f� m�yJ
cW¥òfS¡F guéd ãiy M»at�¿� mo¥gilæ� mikÍ«.

gçnrhjidfS¡F¥Ã� ò�Wnehæ� Á»¢irf�, mWit
Á»¢ir, kUªJ Á»¢ir, fÂ® Å¢R Á»¢ir k�W« Ah®nkh�f�
Á»¢ir Kiwf� mikÍ«.

flªj ü�wh©L tiu mWit Á»¢ir Kiw k£L« jh�
Áw¥òila Á»¢ir Kiwahf¡ fUj¥g£lJ. cæ® ÂR neh¡F
nrhjid(biopsy)¡F« mWit Á»¢ir Kiw njit¥gL»wJ.
ò�W¡f£oahdJ Kj� ãiyæ� F¿¥Ã£l Ïl¤Â�F� ÏUªjh� mWit
Á»¢ir _y« Ú¡» élyh«. j�fhy mWit Á»¢ir Kiwæ�
ghÂ¡f¥g£l gFÂ k£L« Ú¡f¥gL»wJ. Ïjdh� cW¥òf� KGtJkhf
Ú¡f¥gL« ãf�Î jé®¡f¥ g£L�sJ.

fÂ®Å¢R Á»¢ir Kiw

1895� nuh�£#�(Roentgen) X- fÂ®fis Kjè� f©l¿ªjJ«
1899� ÑÍçæ�(Curries)  fÂ®Å¢R f©LÃo¥òfS« ò�Wneh�
Á»¢ir¡F òÂa têf� njh�w fhuzkhæd. fÂ® Å¢R Á»¢ir
Kiwæ� mÂf r¡Âbfh©l maåfsh¡F« X-fÂ®f�, fhkh¡ fÂ®f�
m�yJ mQé� Jiz¤ Jf�fshd Õ£lh Jf�, mÂf r¡Â bfh©l
vy¡£uh�f�, ãÍ£uh�f� ga�gL« fÂ®Å¢R¡f� ÂR¡fis¤
Jis¤J¢ br�Y« j�ikÍilait. Ïitf� DNAit ghÂ¥gjh�
br�fë� Ïw¥ò m�yJ ÂO® kh�w« V�gL»wJ. Ï¢Á»¢ir Kiw ò�W¢
br�f� k�W« rhjhuz br�fë� jh§F« j�ik¡nf�g mik»wJ.
vdnt ò�W br�fë� fÂ®Å¢R Kiwæ� brY¤J« fÂ®Å¢Á� msÎ
rhjhuz br�fis¥ ghÂ¡fhj msÎ ÏU¡f nt©L«.

kUªJ Á»¢ir Kiw

Ï¢Á»¢iræ� K¡»a neh¡f« ò�W br�f� bgUfhk�, k�w
ÂR¡fis M¡»uä¡fhk� k�W« guthk� jL¥gJjh�. Á»¢iræ�
cgnahf¥gL¤J« ntÂ¥bghU£f� br�f� bgUFj� k�W« ò�W
f£oæ� ts®¢Áia ghÂ¡»�w�. j�rka« g�ntW kUªJf�
»il¡»�wd. mitfis jåahfnth m�yJ T£lhfnth
cgnahf¥gL¤jyh«. kh®gf¥ ò�Wneh� ngh�w Áy tiff� Ah®nkh�
rh®ªjit. vdnt Ï¢Á»¢ir Kiwfë� Ah®nkh�fS« cgnah»¡f¥
gL»�wd.
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nk«g£l f©l¿Í« Kiw, Á»¢ir Kiwf� ÏUªJ« ò�W
nehah� V�gL« Ïw¥ò é»j« mÂfkhfnt c�sJ. Ïªneh� tªjÃ�
gçnrhjid k�W« Á»¢ir br�tij él tuhk� jL¥gnj ÁwªjjhF«.
70% Kj� 80% ò�W neh�fS¡F, N�ãiy jh� fhuzkhf c�sJ.
vdnt bghJ k¡fël« R�Wòw¤ij¥ g�¿a éê¥òz®Î njit.
ÏªÂahé� 33%  ò�Wneh� òifæiyædh� V�gL»wJ. vdnt
òifÃo¤jiy jL¤j� k�W« òifæiy cgnahf¥ gL¤jiy¡
f£L¥gL¤Jj� ngh�w elto¡iffis f£lhakh¡f nt©L«.
czÎ¥ghijæ� V�gL« ò�W nehia¤ jé®¡f eh® czÎ¥ bghU£fis
c©L bfhG¥ò czÎfis¤ jé®¡fyh«.

Mu«g ãiyæny f©l¿j� k�W« rçahd jé®¥ò Kiw¡ f�é
ngh�witf� jh� ò�W neh�¡F¤ Ô®thF«.

Ra kÂ¥ÕL

gFÂ - m

cça gÂiy¤ nj®ªbjL

1. br� nfh£gh£il¤ bjçé¤jt®f�

m) v«¥l� k�W« nka® Ah¥ M) °Äl� k�W« °Rth�

Ï) o. bA¢. kh®f� <) Á§f® k�W« ã¡f�r�

2. bghUë� msit¡ fh£oY« Ã«g¤Â� msit¥ bgçjh¡»¡
fh©Ã¡F« Âw� Ï�thW miH¡f¥gL«

m) ntW¥gL¤J« Âw� M) CLUé¢ br�Y« Âw�

Ï) cUbgU¡F« Âw� <) fl¤J« Âw�

3. �br�� v�W bgaç£lt®

m) Ät� Ah¡ M) Ïuhg®£ ÃbsÎ�

Ï) Ïuhg®£ Ë¡ <) fÄènah

4. E©nzh¡»æ� bghUë� ÛJ xë Ïj� têahf¡ Fé¡f¥gL»wJ

m) Fé¥gh� by�R M) bghUsUF by�R

Ï) f©zUF by�R <) v©bz� tê by�R

5. bghUë� K¥gçzhk Ã«g¤ij fhz cgnahf¥gL¤JtJ

m) T£L E©nzh¡» M) Ã� òy ÏU� E©nzh¡»

Ï) fl¤J« ä�dQ E©nzh¡» <) °nfå� ä�dQ E©nzh¡»
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6. E©nzh¡» M�é� c£fUit rhank�w cgnahf¥gL¤JtJ

m) ãô£u� Át¥ò M) n#d° g¢ir

Ï) ÏnahÁ� <) bAbk£lh¡Áè�

7. br�èa� c¤Âfë� nghæ�° fiuriy cgnahf¥gL¤JtJ

m) ãiy¥gL¤Jj� M) Ú® btëna�Wj�

Ï) R¤j¥gL¤Jj� <) gÂa it¤j�

8. myF gly¡ nfh£gh£o�go Ãsh°kh gly¤Â� mik¥ig¡
T¿at®

m) xt®l� M) nl�r�

Ï) Ïuhg®£r� <) ã¡nfh�r�

9. Ãsh°kh gly¤Â� c�s ÏU bfhG¥ò gly§fisÍ« N�ªJ�sJ

m) ònuh£O�f� M) fh®nghiA£nu£Lf�

Ï) Ú® _y¡TWf� <) ÚÍ¡ë¡ mäy«

10. M¡ìfuz gh°ng£ V�w¤Â� ik£nlhfh©£çahé� g§»id
és¡»at®

m) byå�#® M) v«¥l�

Ï) »u¥° <) nka® Ah¥

11.  Ñ�fh©gitfë� br�è� Rthr E©QU¥òf� v�W
miH¡f¥gLgit

m) iunghnrh«f� M) iynrhnrh«f�

Ï) nfh�if cW¥òf� <) ik£nlhfh©£çah¡f�

12. iunghnrh«fë� K¡»a gâ

m) gh°ng£ V�w« M) RthÁ¤j�

Ï) òuj nr®¡if <) M¡ìfuz«

13. Ñ�fhQ« E©QW¥òfë� vit br�è� c�, bghU£fis¡
fl¤J« bjhF¥ig¢ rh®ªjJ

m) ik£nlhfh©£çah M) iynrhnrh«f�

Ï) v�nlhÃshr tiy <) iunghnrh«f�

14. nfh�if cW¥òf� Ï�yhj br�f� vit

m) v¥ÃÔèa br�f� M) Ru¥Ã¢ br�f�
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Ï) Ïu¤j¢ Át¥gQ¡f� <) Ru¥ò¢ br�f�

15. iynrhnrh«f� cUthF« Ïl«

m) ik£nlhfh©£çah M) iunghnrh«f�

Ï) c£fU <) nfh�if cW¥òf�

16. firæiHfë� Ïa¡f¤ij¡ f£L¥gL¤JtJ

m) Ãsh°kh gly« M) c£fU

Ï) mo¤Âu� cW¥ò <) iunghnrh«f�

17. ghÿ£ofë� Ïu¤j Át¥gQé� fhz¥gL« c£fU¡fë�
v©â¡if

m) x�W M) gy

Ï) Ïu©L <) x�W« Ï�iy

gFÂ - M

ÁWéil jUf

1. br�èanyhL bjhl®òila òÂa m¿éa� ÃçÎfë� bga®f� v�d?

2. E©nzh¡»æ� bra�gh£o� ntWgL¤J« Âw� v�wh� v�d?

3. xU T£L E©nzh¡»æ� ghf§f� ahit?

4. K¡»a rhank�¿f� ahit?

5. ik£nlhfh©£çahé� eilbgW« ÏUK¡»a cæ® ntÂéidfë�
bga®f� ahit?

6. fulhd m�yJ bk�ikahd v©nlhÃshr tiy v�wh� v�d?

7. j�id¤jhnd mê¤j�(autolysis) v�wh� v�d?

8. br�oçnah�, mo¤Âu� cW¥ò v�W v¥bghGJ miH¡f¥gL«.

9. Fnuhnkhnrh«fë� fu§fë� mik¥ò mo¥gilæ�
Fnuhnkhnrh«fë� tiff� ahit?

10. Ãsh°kh gly¤Â� Âut¤j�ik¡ T£lik¥ò khÂç v�wh� v�d?

gFÂ - Ï

1. br� nfh£gh£il¥ g�¿ F¿¥ò tiuf.

2. br� cæçaè� cgnah»¡f¥gL« bt�ntW myFf� ahit?

3. TEMk�W« SEM fë� ntWghL jUf.
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4. nfh�if cW¥Ã� mik¥ig és¡Ff.

5. br�£çnahè� mik¥ò ãiyia¥ g�¿¡ F¿¥ò tiuf.

gFÂ - <

1. E©nzh¡»fë� tiffis g�¿ bjhF¥ò¤ jUf

2. E©nzh¡»æ� _y« neh¡f v�thW bghU£fis¤ jah® br�a
nt©L« v�gjid étç

3. ik£nlhfh©£çahé� mik¥ò k�W« bra�fis¥ g�¿ f£Liu
tiuf

4. br�è� c£fUé� mik¥Ãid g�¿ bjëthf és¡Ff.
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3. kåj c�SW¥gik¥Ãa�
3.1. c�SW¥gik¥Ãaè� tuyhW

éy§Ff�, jhtu§f� clY¡F c�shf¡ fhz¥gL«
cW¥gikéid m¿a KaY« ÃçÎ m¿éaè� c�SW¥gik¥Ãa�
(Anatomy) vd¥gL«. mWit Á»¢ir, kU¤Jt« ngh�w ga�jU« Jiwf�
njh�¿ nk«ghL milªjj�F Ï¥Ãçé� g§fë¥ng fhuz«.

». K. 2500 � v»¥Âa®f� kåjå� cliy¥ g�¿ e�F
m¿ªÂUªjd®. mt®f� cliy¥ ÃuäLfS¡F�shf e�F ghl« br�J
it¤ÂUªjd®. mj�F �k«ä� v�W bga®. Ïj�bfd c�SW¥òfis
mWit br�J, Ú¡»é£L ghJfh¥ò  br�jd®. Ït®f� mWit¢
Á»¢iræY« cilªj vY«òfis rçbr�tÂY« Âw� bg�¿Uªjd®. ».K
500-491 M©Lfë� ÏªÂahé� R°Ujh, fh£luh¡£(cataract) f©
mWit¢ Á»¢ir br�jh®. mWit¢ Á»¢ir Kiwfis¥ g�¿ ».Ã Kj�
ü�wh©o� br�r° vD« nuhk kU¤Jt® X® ü� btëæ£lh®.

�».Ã 1543� ò¤jf btëp£o� X® K¡»a M©L. Ï�th©o�
c�SW¥gik¥Ãa� g�¿ J�èakhf vGÂa X® ò¤jf¤ij m�oça°
btrhèa° v�gt® btëæ£lh®. 1628� é�èa« Ah®é Ïja«, Ïu¤j¡
FHh�fë� bra�gh£oid és¡»dh®. Ï¡f©LÃo¥òfis¤ bjhl®ªJ
clè� g�ntW cW¥òfis¥ g�¿a mid¤J¢ br�ÂfS« btëtu¤
Jt§»d. j�fhy¤Â� cW¥òfëY�s br�fë� _y¡TW f£lik¥ò
g�¿Í« m¿ªJ bfh�S« Ka�Áæ� <Lg£L�nsh«.

»nuæ� c�SW¥gik¥Ãa�
(Gray’s Anatomy)

kåj c�SW¥òf� bjhl®ghf gy ò¤jf§f�
btëæl¥g£oUªjhY« bA�¿ »nu mt®fsh� vGj¥g£l
‘Anatomy : Descriptive and Surgical’  vD« ü� Áw¥ghdjhf c�sJ.
Ïªüè� Kj� gÂ¥ò Mf°£ 1858� btëahdJ. bjhl®ªJ 145
M©Lfshf Ïªü� gÂ¥Ã� c�sJ. m©ikæ� 2000tJ M©o�
éçthd 38tJ gÂ¥ò btëæl¥g£L�sJ.

bA�¿ »nu, Ï§»yhªÂ�, é�£r® vD« Ïl¤Â� 1827�
Ãwªjt®. 1861 tiu th�ªjh® y©lå� òåj. #h®{ kU¤Jtkid¡
f�ÿçæ� äf¢ Áwªj khztuhf és§»at®.
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3.1.1. njhYW¥òf� (Integumentary organs)

njhyik¥ò clè� nk�òw« KGtJ« ngh®itahf mikªJ�sJ.
Ï�tik¥ò cl� c�SW¥òfis¥ ghJfh¡»wJ. cl� Ú® Méahjiy¤
jL¡»wJ. cl� bt¥g¤ij¥ ghJfh¡»wJ. clY¡F it£lä� D
jahç¤jë¡»wJ. bjhL cz®¢Á, tèa¿j�, bt¥gk¿j� ngh�w
cz®Îfis clY¡F cz®¤J»wJ. Ï�éj« gyju¥g£l gâfis¢
br�tjh� njhiy �g�bjhê� é�g�d®� vdyh«.

nk� njhyhdJ iA¥nghbl®ä° (Ñ�bl®ä°) vD« br� gu¥Ã�
ÛJ mikªJ�sJ. iA¥nghbl®ä°, njhiy moæ� c�s vY«ò,
jirfSl� Ïiz¡F«. nkY« njhè� eu«òfisÍ« Ïu¤j¡
FH�fisÍ« bg�¿U¡F«.

njhè� bl®ä°, vÃbl®ä° (nk�bl®ä°) vd ÏUK¡»a
ÂR¡f� c©L. bl®ä° Ïiz¥ò¤ ÂRéèUªJ njh�W«. Ï¤ÂRnt
njhY¡fhd mo¥gil tYit¤jU«. Ï¥gFÂæ� eu«ò KoÎf�,
nuhk§fë� mo¥gFÂf�, bk�ik¤ jirf� k�W« Ru¥Ãf� c�sd.

bl®ä° gFÂ Ïu©L mL¡Ff� bfh©lJ. mit nk�òw
gh¥Ã�yç mL¡F(Papillary layer), Ñ�¥òw bu£oFyh® mL¡F(Reticular layer)
MF«. bu£oFyh® mL¡F bl®äì� K¡»a gFÂahF«. Ï¥gFÂ
ml®¤Âahd j�ikÍl� Ñ�bl®äRl� bjhl®ò bfh©oU¡F«.

gl«.3.1.1. njhY« iA¥nghbl®äR«

v©bz�¢ Ru¥Ã

vÃbl®ä°

bl®ä°

iA¥nghbl®ä°

éa®it¢ Ru¥Ã

bfhG¥ò

Ï u ¤ j ¡
FHh�

eu«ò

nuhk ghè¡»�

m b u ¡ l h ® i g i y
(bk�jir)

 

 

nuhk«
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nk�bl®ä° (Epidermis)

Ï¥gFÂ mL¡F vÃ¤Ôèa ÂRédh�(stratified squamous epithelium)
MdJ. Ïj�F« bl®äR¡F« Ïilæ� X® Ñ�¥gly« c©L. nk�bl®äÁ�
njhè� ãw¤Â�F¡ fhuzkhd ãwä br�f� c�sd. nk�bl®äÁ�
br�f� bfuh£o�(Keratin) vD« òuj¥bghUis jahç¡»�wd. vdnt
Ït�¿�F bfuh£ondhir£Lf�(Keratinocytes) v�W bga®.

vÃbl®äÁ� mo¥òw¢ br�f� ik£lhÁ° br� Ãçjyh� òÂa
br�fis c©lh¡F«. Ï¢br�f� nkY�s giHa br�fis btëneh¡»¤
j�ëéL«. btë¢br�f�, njh�W« òÂa br�fis¥ ghJfh¡F«.
btë¢br�fë� mik¥ò« ntÂa¤ j�ikÍ« khWjyilÍ«.
m¢br�fë� bfuh£o� ãu«ò«. Ïj�F bfuh£odh¡f« v�W bga®.
Ï�ntisæ� nk�bl®äR IªJ bjëthd mL¡Ffsh»wJ. mit Ñ�
mL¡F, °igndhr« mL¡F, »uhDnyhr« mL¡F, ÿÁl« mL¡F,
fh®åa« mL¡F MF«.

Ñ� mL¡F vÃbl®äÁ� moæ� c�sJ. ÏÂ� XuL¡F ö©
vÃ¤Ôèa br�fS©L. bfuh£odh¡f« Ï§F Jt§F«. Ïj� nkY�s
°igndhr« mL¡»� 8-10 mL¡Ff� g�Kf¢ br�f� c©L.
»uhDnyhr« mL¡F mL¤J, nk� c�sJ. ÏÂ� 3-5 mL¡Ff� j£ilahd
br�fS©L. Ïj�F« nkyhf ÿÁl« mL¡F c�sJ. bk�èa
Ï�tL¡»� Ïwªj br�fnsÍ�sd. nk� òwkhf fh®åa« mL¡F c�sJ.
Ï¢br�f� bfuh£odh� ãu¥g¥g£L�sd. Ït�¿�F fod¢ br�f� v�W
bga®.
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gl«.3.1.2. vÃbl®ä°
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njhyhdJ jo¤njh  m�yJ bk�ikahfnth ÏU¡fyh«.
jo¤j  njhè� nk�F¿¥Ã£l IªJ mL¡FfS« c©L. fh®åa«
mL¡»� mÂf br�fëU¡F«. c�s§fh�, c�s§if, éu� Eåfë�
jo¤jnjhY©L.

cl�gu¥ò bk�ikahd njh� bfh©lJ. ÏÂ� vÃ¤Ôèa
mL¡Ffë� br� mL¡Ff� FiwªÂU¡F«. »uhDnyhr« mL¡»�
Ïu©lL¡F¢ br�f� k£Lnk ÏU¡F«.

njh�¤ jo¥ò(Callus): bjhl®ªJ cuh�Î c�s Ïl§fë� njh�¤ jo¥ò
V�gL«. ÏÂ� fh®åa« mL¡F, gy mL¡F¢ br�fis¡
bfh©oU¡F«.

njhè� ãw«

ãwäf� njhè� ãw¤ij c©lh¡F»�wd. fh®åa«
mL¡»� ml®¤Â, moæ� c�s Ïu¤j X£l« ngh�witfS«
ãwkë¡fyh«. ãwkhdJ bkyå� ãwäfsh� njh�W«. Ïªãwä
njh�, nuhk«, f©f� ngh�w gFÂfS¡F ãwkë¡F«. Nça�, UV
fÂ®fëèUªJ cliy¥ ghJfh¡F«. Ïit c©lhF« br�f�
bkyndhir£Lf�  MF«. Ï¤jahç¥ò kugQ rh®ªjJ.
Ah®nkh�f�, xë ngh�witfS« ãwkh�w« c©lh¡fyh«.

njhè� khWghLf�

nuhk§f�  :  Ïit njhè� khWghLf�. xU nuhk¤Â�
nt®¥gFÂÍ« Ú©l j©L¥gFÂÍK©L. nt®¥gFÂ njhèD� c�sJ.
nt®¥ gFÂæ� Ñ� X® mf�w igngh�w gFÂÍ�sJ. nuhk« Ïwªj
bfuh£odhd br�fsh� MdJ. nuhk¤Â� ika¤Â� bkL�yh
gFÂÍ« mjid¢ R�¿ fh®bl¡°, »ô£o¡»� gFÂfS« c�sd.
bkL�yh, nuhk¤Â� ika m¢R.

gl«.3.1.3. ghè¡»� gFÂæ� nuhk¤Â� F. bt. njh�w«

bkL�yh

fh®bl¡°

»ô£o¡»�

c� vÃ¤Ôèa nt® ciw

btë vÃ¤Ôèa nt® ciw

bl®k° nt® ciw

nuhk«
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nuhk¤Â� ãwkhdJ bkyå� msÎ, tif rh®ªjJ. ÏJ X®
kugQ¥ g©ò. tajhdh� bkyå� msÎ FiwÍ«. nuhk§f�
bt©ikahF«. �eiu Koæ�� r�W bt©ikahd nuhk§fSl�
K�¿Y« bt©ikahd nuhk§f� fyªÂU¡F«.

nt®¥òw br� mÂfç¥gh� nuhk« tsU«. ts®¢Á X® ãiyæ�
ã�WéL«. X�é�F¥ Ã� giHa nuhk« cÂ®ªJ òÂaJ njh�W«.
_�W M©Lf� tsU« nuhk« 1-2 M©Lf� tsuhk� X�btL¡F«.

nuhk¤Jl� mu¡lh® igiy(arrector pili) vD« jir¢ br�f�
ÏizªJ�sd. �nuhk« Áè®¥gJ� m�yJ �F¤Â£L ã�gJ�
ngh�wt�¿�F Ï¤jir¢ br�fns fhuz«.

éa®it¢ Ru¥ÃfS« v©bz�¢ Ru¥ÃfS« njhè�
c�sd. v©bz�¢ Ru¥Ãf� bl®äÁ� c�sd. Ïit Ru¡F«
v©bz�¥ bghU� Óg«(Sebum) vd¥gL«. Ïit ehs¤Â� têna
nuhk¤Jl� ÏizªJ�sd. gh� Ru¥Ãf� khWghlilªj éa®it¢
Ru¥Ãf�.

éa®it¢ Ru¥Ãf� FH� totKilait. Ïit RUshd FH�
tot¢ Ru¥Ãf�. Ïit neuoahf¤ njhè� ÂwªJ�sd. Ï¢Ru¥Ãæ�
Ñ�gFÂ X® RUshfÎ« nk�gFÂ Ú©lFHyhfÎ« c�sJ.
c�s§iff� c�s§fh�fë� Ïit mÂf« c�sd.

ef«: ef« Ïu©L gFÂfis cilaJ. mit efnt® k�W« cl� gFÂ.
ef¤Â� cl� gFÂ bjëthf¤ bjçÍ«. efnt® njhèdh�
_l¥g£L�sJ. ef¤Â� K� k�W« g¡fth£L¥ gFÂf�
efko¥òfsh� NH¥g£L�sJ.

gl«.3.1.4. gh� Ru¥Ã

fh«ò

bfhG¥ò

gh� ehs«

Ru¥Ã¡ fJ¥ò
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3.1.2. vY«òf� (mf¢r£lf«)

gl«.3.1.5. ef«

Ú�bt£L¤ njh�w«

efnt®

ef¥ gL¡ifiAgh�»a«

btë Xu«
cl�

ef¥ g�s«
ef ko¥ò

YDyh

Ïgh�»a«

nk� mik¥ò

efnt®

gl«.3.2.1. cl� vY«òf�

k©ilnahL

Ñ�¤jhil

fhiubaY«ò

m�dh
nuoa°

kâ¡f£L vY«òf�
c � s § i f
vY«òf�

éu�f�

fh¡[h

b j h i l
vY«ò

c�s§fh� vY«òf�

kh®bgY«ò
éyh vY«òf�

K J b f Y « ò ¤
bjhl®

ÂUbtY«ò

nk�if vY«ò

Ñ�¡fh� btë
vY«ò

njh� g£il vY«ò

K H § f h �
Á � Y

K�fh� vY«ò

FÂ§fh� vY«òf�

é u �
vY«òf�
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ekJ clè� mf¢r£lf¤Â� vY«òf�, FU¤bjY«òf�,
èfbk�Lf� mikªJ�sd. Ï�tik¥ò clY¡F X® tot¤ij¤ jU»wJ.
nkY« jirf� Ïiztj�F vY«òf� Ïlkë¡»�wd. mf¢r£lf« cl�
vilia¤ jh§F«. k©ilnahL ngh�wit c�SW¥òfis¥
ghJfh¡»�wd. Ï¢r£lf« Ïl¥bga®¢Áæ� cjÎ»wJ. bfhG¥ò,
jhJc¥òfis nrä¡F« Ïlkh»wJ. Át¥gQ¡f� vY«ò k{i#æ�
c�g¤Âah»�wd.

vY«òf� Ú©nlh, Á¿ajhfnth, j£ilahfnth m�yJ xG§f�w
tot¤Ânyh ÏU¡fyh«. if, fh�fë� Ú©l vY«òf� c�sd. Á¿a
vY«òf� mf�w tot« bfh©oU¡fyh«. kâ¡f£L vY«òf�(Carpals),
FÂ§fh�(Tarsals) vY«òf� Á¿ait. j£il vY«òf� bk�èa, j£ilahd
j�ikÍilait. k©ilnah£L vY«òf�, éyh vY«òf�, kh®bgY«ò,
njh�g£il vY«òf� ngh�wit j£il vY«òf�. K�bsY«òfS«
Kf¤bjY«òfS« xG§f�w totKilait.

X® Ú©l vY«Ã� mik¥ò

vY«ghdJ bgçah°oa«(periosteum) vD« ciwah�
_l¥g£L�sJ. Ï�Îiwæ� nk�gFÂ eh®fis¡ bfh©lJ. Ï¥gFÂæ�
Ïu¤j¡ FH�fS« eu«òfS« c©L.

bgç M°oa«

gl«.3.2.2. Ú©l vY«ò - bjhilbaY«ò

_£L FUbjY«ò
vÃigÁ°
v Ã i g Á °
j £ L
bk�ik vY«ò

fod vY«ò

ilahigÁ°

bkL�yh Fê

v�lh°oa«

 

_£L¤ jiy

f G ¤ J

cl�

KH§fh� Á�Y¥g�s«
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tsU« Ús vY«Ã� _�W gFÂfS©L. Ú©l gFÂ ilaigÁ°
m�yJ vY«ò¤ j©L vd¥gL«. Ï¥gFÂ ml®¤Âahd vY«ò¤ ÂRédh�
MdJ.

vY«ò¤ j©o� KoÎ¥gFÂæ� vÃigÁ° vD« r�W
bk�ikahd gFÂÍ�sJ. Ïj� nk� ciw fodkhdJ. vÃigÁ°,
ilahigÁ° Ïilæ� X® ts®¢Á¤j£L c�sJ. Ï¥gFÂ Aaè�
FU¤bjY«Ãdh� MdJ. vY«Ã� Ústh£L ts®¢Á Ï¥gFÂæ� ãfG«.

vY«ò¤ j©o� ika¤Â� bkL�yç FêÎ c�sJ. Ï¡Fêé�
c£òwkhf v�lh°oa« m�yJ vY«ò c£gly« c�sJ. FêéD�
k�r� k{i# c�sJ. ÏJ bfhG¥ò äFªj mongh° ÂRédh� MdJ.
vÃigr° gFÂæD� c�s bkL�yç FêéD� Át¥ò k{i# c�sJ.
ÏJ Ïu¤j¢ br�f� jahç¥Ã� cjÎ»wJ.

g�ë, f�ÿçfë� f�wY¡fhd cy®ªj vY«òf� ga�gL¤j¥
gL»�wd. vY«òf� mit mikªÂUªj Ïl¤ij¥ bghW¤J bgaçl¥gL«.
Ï�éj« bgaçl¥g£l vY«òf� Ïu©L tiffshf¥ Ãç¡f¥g£L�sd.
mit 1. m¢R¢ r£lf«, 2. ÏizÍW¥ò¢ r£lf«.

m¢R¢ r£lf¤Â� k©ilnahL, Aah�L vY«ò, KJbfY«ò,
kh®giw vY«òf� c�sd. ÏizÍW¥ò¢ r£lf¤Â� if, fh�fë�
vY«òfS« mit ÏizªJ�s kh®bgY«ò, ÏL¥bgY«òf� ml§F«.
kåjå� clè� 206 vY«òfS©L. mit m¢R¢ r£lf¤Â� 80 vY«òf�
ÏizÍW¥ò¢ r£lf¤Â� 126 vY«òfSkhf c�sd. m¢R¢ r£lf¤Â�
k©ilnah£o� 28 vY«òfS«, KJbfY«ò¤ bjhlç� 26 vY«òfS«,
kh®giwæ� 25 vY«òfS«, 1 Aah�L vY«ò vd vY«òf� c�sd.

m¢R¢ r£lf«

cliy neuhf it¤ÂU¡f Ï¢r£lf« cjÎ«. ÏÂY�s
k©ilnahL _isia¥ ghJfh¡F«. K�bsY«òf� j©Ltl¤Â�F
ghJfh¥gë¡»�wd.

m) k©ilnahL

kåj®fë� k©ilnah£o� bfh�ssÎ 1500 fd br.Û MF«.
nk�gFÂæ� 22 vY«òf� c�sd. Ïit _isia¥ ghJfh¡»�wd. f©,
fhJ ngh�w cz®ÎW¥òfS¡F MjuÎ mik¥òfshÍ�sd. kh�oÃ�
m�yJ Ñ�¤jhilbaY«ò k©ilnah£Ll� ÏizªJ�s
Áw¥bgY«ghF«. k©ilnah£o� v£L vY«òf� c�sd. mit
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RtbuY«ò m�yJ bgiu£l�(Parietal) - 2

f�dbtY«ò m�yJ bl«bghu�(Temporal) - 2

EjbyY«ò m�yJ ~Ãuh�l�(Frontal) - 1

M¥òUbtY«ò m�yJ °Õdh�L(Sphenoid) - 1

ÃluUbfY«ò m�yJ M¡ìÃ£l�(Occipital) - 1

v¤khæblY«ò(Ethmoid) - 1

Ï�btY«òf� mid¤J« miré� bghU¤Jj�fsh� (sutures)
x�Wlbdh�W bghUªÂÍ�sd. Ï�tif bghU¤Jj�f� mirah _£L
tifia¢ rh®ªjit.

jiyæ� K�òw¤Â� 14 KfbtY«òf� c�sd. mit,

nk�jhilbaY«òf� (m) kh¡ì�yh(maxilla) - 2

f�d¤Â� tisbaY«òf� (m) irnfhkho¡(zygomatic) - 2

m©zbtY«òf� (m) ghy£il�(palatine) - 2

f©Ù®¢ Ru¥Ãa©ik vY«òf� (m) yh¡çk�(lacheymal) - 2

_¡»åil¤j£blY«òf� (m) ner� (nasal) - 2

gl«.3.2.3. k©ilnahL

f�dbtY«ò

Ñ�¤ jhilbaY«ò

nk� jhilbaY«ò

f�d tisbaY«ò

_¡bfY«ò

M¥òUbtY«ò

RtbuY«ò

Ejby«ò

f© Fê
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_¡»åil¡ Ñ� fh�rh(inferior nasal koncha) - 2

Ñ�¤jhil vY«ò (m) kh�oÃ� (mandible) - 1

ÏiluhÁbaY«ò (m) nthk® (vomer) - 1

k©ilnah£o� Ã�òw« c�s bgça vY«òf� RtbuY«ò«
(parietal) ÃluUF(occipital) vY«òfSnkahF«. Ï�éU vY«òfS«
miré� bghUªJj� bfh©L�sd. jiyæ� ÏUg¡f§fëY«
RtbuY«òf� Ïu©L f�dbtY«òfSl�(temporal) ÏizªJ�sd.
f�dbtY«ÃY�s bgça JisahdJ btë¡fhJ¤Jis vd¥gL«.
Ï¤Jisæ� têahfnt xè miyf� bré¥giwæ� ÛJ éG»�wd.
jiyæ� g¡fth£o� f�dbtY«òfë� K�òw¤Â�
M¥òUbtY«òf�(sphenoid bones) ÏizªJ�sd. M¥òUbtY«Ã� K�
f�d tisbaY«ò m�yJ irnfhkh£o¡ vY«ò(zygomatic bone)
bghUªÂÍ�sJ. Ï�btY«ò Kf¤Â� äf vL¥ghd vY«ghF«. nk�
jhilahdJ kh¡Á�yh vY«ghyhdJ. Ñ�¤jhil kh�oÃ�(mandible)
vY«ghF«.

Kf¤Â� K�òwkhf¤ bj�gL« K¡»a vY«òf�
EjbyY«ò(frontal), f�dtisbaY«ò(zygomatic), nk�jhil, Ñ�¤jhil
vY«òfns. k©ilnah£o� bj�gL« K¡»a¤Jthu§f� f©nfhs¡
FêfS«, btë¡fhJ¤ JisfSkhF«. f© Jisfis¢ R�¿Í�s
vY«òf� f©fis¥ ghJfh¡»�wd. nkY« Ïit f©fis mir¡F«
jirf� ÏizÍ« Ïlkh»�wd. Ï�éj« f©nfhs§fis¢ R�¿Í�s
vY«òf� EjbyY«ò(frontal), M¥òUbtY«ò(sphenoid),

RtbuY«ò

f�dbtY«ò

ÃluUbfY«ò

gl«.3.2.4. k©ilnahL - g¡f mik¥ò

miré� _£L
EjbyY«ò

M¥òUbtY«ò

_¡bfY«ò

f�d tisbaY«ò

nk� jhilbaY«ò

Ñ�¤ jhilbaY«ò
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f�dtisbaY«ò(zygomatic), nk�jhil vY«ò(maxilla), f©Ù®¢
Ru¥Ãa©ik vY«ò(lacrimal), v¤khæL vY«ò(ethmoid),
m©zbtY«òfshF«.

k©ilnah£o� mo¥òw¤Â� k©ilnah£L¥
bgUªJisÍ�sJ. Ïj� têahf _isæ� KFs¤ÂèUªJ j©Ltl«
njh�¿Í�sJ.

gl«.3.2.5. KJbfY«ò¤ bjhl®

fG¤J¥ gFÂ

kh®ò¥ gFÂ

ÏL¥ò¥ gFÂ

ÂUbtY«ò th� vY«ò¥
gFÂ

m¢R vY«ò
Ãl® m¢R vY«ò

K�bsY«ò Ïil¤j£L

K�bsY«Ãil¤ Jis

K� Ú£Á

ÂUbtY«ò

th� vY«ò
 

 

g¡f Ú£Á
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M) K�bsY«òf�

K�bsY«òf� r�nw �S� totKila KJbfY«ò¤bjhliu
mik¤J�sd. ÏÂ� 26 vY«òfS©L. Ïit 5 gFÂfsh� c�sd. mit
fG¤J(5), kh®ò(12), ÏL¥ò(5), ÂUbtY«ò (rh¡u�) -1, th� vY«ò(1) MF«.

K�bsY«Ã� mik¥ò

X® K�bsY«Ã� K¡»a, viljh§F« gFÂ br�ou«(centrum)
vD« ika¥gFÂahF«. mL¤jL¤j ÏU K�bsY«òfë�
ika¥gFÂfë� Ïilæ� FU¤bjY«ò Ïil¤j£Lf� c©L. X® K�
vY«Ã� ika¥gFÂæ� nk�òw¤Â� X® K�bsY«ò tisÎ c©L.
Ï�tisÎ X® eu«ò¡ fh�thia¢ N�ªJ�sJ. Ï¡fh�thæ�
j©Ltl« c�sJ. K�bsY«ò tisé� gy vY«ò Ú£Áf� c©L.
ika¥gFÂæ� ÏUòw§fëY« ÏUg¡f Ú£Áf� c�sd. nk� òw¤Â�
X® Úôu� K� c©L. ÏªÚ£Áf� jirf� Ïiztj�F Ïlkë¡»�wd.
nkY«, K�, Ã� K�bsY«òfSl� bghUªJ« tifæ� ÏUnk�, ÏUÑ�
Ú£ÁfS�sd.

Kj� fG¤J K�bsY«ò  m£y° m�yJ m¢brY«ò
vd¥gL«. ika¥gFÂa�w Ï�btY«ò k©ilnah£il¤ jh§F«
tifæ� tot« bg�W�sJ. Ïu©lhtJ K�bsY«ò Ãl®
m¢brY«ò(axis) vd¥gL«. ÂUbtY«ò¥ gFÂæ� K�bsY«òf�
ÏizªJ K¡nfhz tot¤Â� X® ÂUbtY«gh»Í�sd. th�
K�bsY«ò X® gad�w v�Áa cW¥ghF«.

gl«.3.2.6. K�bsY«ò

cl�

éyh vY«ò

g¡f Ú£Á

K� Ú£Á

Ïil¤Jis

Ïil¤j£L

g¡f Ú£Á

Jis

tisÎ¥ gFÂ

K� Ú£Á

cl�

cl� (br�£u«)
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Ï) kh®giw

ekJ clè� 12 Ïiz éyh vY«òfS©L. Ïit jå¤jåna kh®ò
K�bsY«òfSl� ÏizªJ�sd. K�òw¤Â� Kj� 10 Ïizéyh
vY«òf� kh®bgY«òl�(sternum) ÏizªJ�sd. Ï�éiz¥Ã�bfd
Ïiz¥ò¡ FU¤bjY«òf� c�sd. kh®bgY«òl� neuoahf ÏizªJ�s
Kj� 7 Ïiz éyh vY«òf� c©ik éyh vY«òf� vd¥gL«. 8,9,10tJ
éyh vY«òf� ÏizªJ 7tJ éyh vY«òl� bghUªÂÍ�sd. Ïit
bgh� éyh vY«òf� vd¥gL«. 11, 12tJ Ïiz éyh vY«òf�
kh®bgY«òl� Ïizaé�iy. Ït�¿�F äj¡F« éyh vY«òf� v�W
bga®.

ÏizÍW¥ò¢ r£lf«

Ï¢r£lf¤Â� if, fh� vY«òfS«, kh®bgY«ò tisa«,
ÏL¥bgY«ò tisaK« c�sd.

gl«.3.2.7. ÂUbtY«ò« th� vY«ò«

 

th� vY«ò

ÂUbtY«ò

 

gl«.3.2.8. éyh vY«ò¡ TL

Ágh�L Ú£Á

fhiubaY«ò Kj� kh®ò K�bsY«ò

njh�g£il vY«ò

nk�if vY«ò

Ïiz¥ò¡ FU¤bjY«ò

12tJ kh®ò K�bsY«ò

kh®bgY«ò
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kh®bgY«ò tisa« m�yJ njh£g£ilaik¥ò

if vY«òf� Ï�tisa¤Jl� ÏizªJ�sd. Ïitaid¤J«
jirfsh� ÏW¡fä�¿ clYl� ÏizªJ�sd. Ï�tik¥gh� cl�
mirÎf� vëjh»Í�sd. iffis gy ãiyfë� it¤ÂlÎ« ÏaY«.

kh®bgY«ò tisa« m�yJ njh�g£ilæ�, Ïu©LÏiz
vY«òfS©L. x�bthU ÏizæY« xU njh£g£ilbaY«ò«(scapula)

gl«.3.2.9. njh�g£il vY«ò

VFnuhäa� Ú£Á

ifbaY«ò bghUªJ FêÎ

K�ifbaY«ò

MubaY«ò

nk�ifbaY«ò

njh£g£ilbaY«ò

fhiubaY«ò

kâ¡f£L vY«òf�

c�s§ifbaY«òf�

éu� vY«òf�

gl«.3.2.10. ifbaY«òf�
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xU fhiubaY«ò«(clavicle) c�sd. K¡nfhz tot njh£g£ilbaY«ò
j£ilahdJ. Ïj� nk� Xu¤Â� if vY«ò bghUªJ FêÎ c�sJ.
Ï¥gFÂ nk�ifbaY«òl� ÏizªJ�sJ. Ú©l fhiu vY«ò, r�W �S�
totKilaJ. Ïjid eh« vëÂ� njhë� fhzyh«. Ï�btY«ò iffis
clYl� cuÁæuhk� it¤J¡bfh�S«.

ÏL¥bgY«ò tisa« m�yJ bg�é° (Pelvis)

Ï�tisa« rh¡u« vD« ÂUbtY«ghY« Xçiz fh¡nr vD«
ÏL¥bgY«òfshY« MdJ. ÏL¥bgY«ghdJ _�W vY«òfë�
Ïizth� MdJ. mit Ïèa« m�yJ ftL vY«ò, Ï°»a« m�yJ
ÏL¥Ãiz¥bgY«ò, ÃôÃ° m�yJ ó¥bgY«ò MF«. Ï�tisa¤Â�
c�s »©z¡Fê(acetabulum), fh�f� Ïiza cjÎ«.

gl« .3.2.11. ÏL¥bgY«ò
tisa«

ÂUbtY«ò

»©z¡ Fê

Ï�èa«

ó¥bgY«ò

Ï°»a«

gl«.3.2.12. ÏL¥bgY«ò« fh�fS«

ÏL¥bgY«ò

bjhil vY«ò

KH§fh� Á�Y

K�fh� vY«ò
Ñ�¡fh� btëbaY«ò

FÂ§fh� vY«òf�
c�s§fh� vY«òf�

éu�f�



105

ifbaY«òf�

njh�g£ilæèUªJ KH§iftiuæY�s if¥gFÂ nk�if
vd¥gL«. Ï¥gFÂæD� ïôku°(humerus) vD« nk�ifbaY«ò c�sJ.
Ï�btY«Ã� nk�¥gFÂ njh£g£ilbaY«Ã� bghUªJ FêéD�
bghU¤j¥g£L�sJ. Ñ�¥gFÂ K�if vY«òfSl� _£lik¤J
ÏizªJ�sJ.

K� if

Ï¥gFÂ nk�ifæ�F« kâ¡f£L¥ gFÂ¡F« ÏilæY�sJ.
ÏÂ� Ïu©L vY«òfS©L. mit K�ifbaY«ò(ulna),
MubaY«ò(radius)fshF«. K�ifbaY«ò R©Léu� g¡fkhfÎ«
MubaY«ò f£iléu� g¡f¤ÂYkhf mikªJ�sd.

kâ¡f£L

Ï¢ÁW gFÂ v£L kâ¡f£L vY«òfisÍilaJ. Ïit eh�F
eh�fhf Ïu©L tçirfë� c�sd. Ï�btY«òfS« èfbk�£
vd¥gL« eh®¥gFÂÍ« ÏizªJ kâ¡f£o� K�gFÂæ� X® fh�th�
mik¥ig V�gL¤ÂÍ�sd. Ïj�F kâ¡f£L¡ fh�th� v�W bga®.
jir eh©f�, eu«òf�, Ïu¤j¡ FHh�f� Ïj� têahf ifæD�
EiH»�wd.

i f

if¢ r£lf«, c�s§if vY«òfsh� MdJ. Ïit kâ¡f£L
vY«òfSl� _£lik¤J�sd. c�s§if vY«òfë� mik¥ò Kiwah�
c�s§ifæ� FêÎ¤ j�ikÍ�sJ.

ifæ� IªJ éu�fS©L. mÂ� X® f£iléuY« eh�F
éu�fS« ml§F«. x�bthU éuY« Ú©l éu� vY«òfsh� MdJ.
f£il éuè� Ïu©L éu� vY«òfS« Ãw éu�fë� _�W éu�
vY«òfS« c©L.

gl«.3.2.13. bjhilbaY«ò
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fh� vY«òf�

fh�fë� vY«ò tçir if vY«òfë� mik¥ig x¤J�sJ.

nk�fh� gFÂ, bjhil vd¥gL«. ÏÂ� c�s jå¤j, Ú©l vY«ò
bjhil vY«ò m�yJ ~Õk®(femur) vd¥gL«. Ï�btY«Ã� nk�
Kidæ� ÏL¥bgY«Ã� »©z¡Fêæ� bghUªJ« jiy¥gFÂÍ�sJ.
Ñ�Kidæ� Ñ�¡fh� vY«òfSl� ÏizÍ« Ïu©L òil¥òf� c�sd.

KH§fhè� X® mf�w, j£ilahd KH§fh� Á�Y(patella)
vY«ò�sJ. ÏJ bjhil vY«Ã� Ñ�¥gFÂæ� bghUªÂÍ�sJ.

fh� (Ñ�¡fh�)- Ï¥gFÂ KH§fhY¡F« fQ¡fhY¡F« Ïilæ� c�sJ.
ÏÂ� K�fhbyY«ò« Ñ�¡fh� btëbaY«ò« c�sd. Ït�¿�
K�fhbyY«ò bgçaJ. Ï�btY«ò fhè� vilia¤ jh§F«.

gl«.3.2.14. ifbaY«òf�

kâ¡f£L vY«òf�

c�s§if vY«òf�

éu�f�

gl« .3.2.15. _£L¤Âut
Ïiz¥ò

vY«ò
eh®ciw

_£L¤ Âut«
Ïiz¥ò¡ FU¤bjY«ò

gl«.3.2.16. fh� vY«ò

KH§fh� Á�Y

bg�é°

nk�fh� vY«ò

K�fh� vY«ò
Ñ � ¡ f h �
btëbaY«ò

fQ¡fh�  vY«ò

éu�f�

M°fh�Á°
c�s§fh�
vY«ò
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fQ¡fh� (Ankle)

Ï¥gFÂ VG fQ¡fh� vY«òfsh� MdJ. Ï�btY«òf�
Ñ�¡fhè� K�fhbyY«ò, btëbaY«òfSl� fQ¡fh� vY«òf�
lhy°(talus) vD« gFÂah� ÏizªJ�sd.

c�s§fh�

Ï¥gFÂæ� c�s§fh� vY«òfS« éu� vY«òfS« c�sd.
Ïit, ifæ� c�s§if vY«òf�, éu� vY«òfS¡F Ïizahdit.

_£Lf�

cl� cW¥òfë� mid¤J tif mirÎfS«, jirfsh� V�gL«.
ekJ vY«òf� vY«ò¤ jirfSl� e�F Ïizªjit. mt�¿�
Ïa¡f¤jh� vY«òf� ÏG¡f¥gL«. vdnt clè� miré�F _£Lf�
njit.

X® _£L Ïu©L vY«òfë� bghUªJjyh� V�gL«. mid¤J
_£LfS« mirÎ¤ j�ikÍilait m�W. gy _£Lf� F¿¥Ã£l msÎ
k£Lnk mirÎ c©lh¡f¡ Toait.

_£L tiff�

_�W tifahd _£LfS©L. Ïit ehçiz¥ò _£Lf�,
FU¤bjY«ò _£Lf�, vY«ò _£Lf� vd¥gL«.

ehçiz¥ò _£Lf�

Ï�tifæ�, _£Lf� eh® mik¥gh� Ïiz¡f¥g£L�sd.
Ï«_£Lfë� mirÎ FiwÎ m�yJ Ï�iy. k©ilnah£L vY«Ã�
miré� _£LfS« Ñ�¡ fhèY�s K�fhbyY«ò, btë¡fhbyY«Ã�
»ilæyhd Ïiz¥ò« Ï�tifæ� Mdit.

FU¤bjY«ò _£Lf�

Ï�tifæ� ÏU vY«òf� Aaè� FU¤bjY«ò m�yJ ehUila
Aaè� FU¤bjY«gh� ÏizªJ�sd. Kj� tif¡F ÏL¥bgY«òfS«
Ïu©lh« tif¡F K�bdY«ò Ïil¤j£LfS« cjhuz§fshF«.

Âut _£Lf�

Ï«_£Lfë� Ïilæ� X® Âut¥ bghU� c©L. Ï¤Âut¤Â�
T£L¢r®¡fiu, ònuh£O�f�, bfhG¥ò ngh�witÍ�sd. ÏJ X® cuh�Î¤
ÂutkhF«. (cjhuz«). KH§if, KH§fh� _£Lf�.
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3.1.3. jirf�
éy§Ff� mid¤J« cl� mirÎ k�W« Ïl¥bga®¢Á g©òf�

cilait. Ïªãf�¢Áf� FWæiHf�, firæiH ngh�w br�
cW¥òfshnyh m�yJ jirfshnyh V�gL«. jiræa¡f§f� r�W mÂf
r¡Âth�ªj mirÎf� MF«. ekJ clè� vY«ò¤ jirf� mirÎfis
V�gL¤JtnjhL clY¡F mH»a tot¤ijÍ« jU»�wd. clèD� c�s
c� cW¥òfë� Rt®¤ jirf� th�eh� KGtJ« X�é�¿ ciH¡»�wd.
Ït�¿� jir¢br�f� Á¿a ÏaªÂu§fis¥ ngh�W bra�g£L fh�f�,
Ïja« ngh�w gy cW¥òfë� braY¡F éiraë¡»�wd. Ï�éj«
äfÎ« nk«g£l jir¤ ÂR¡fns clè� mid¤J Ïa¡f§fS¡F«
fhuzkh»Í�sd.

mik¥ò, bra�Âw�, ciwÍ� M»at�¿� mo¥gilæ� jir¤ ÂR
_�W tif¥gL«.

1) vY«ò¤ jirf� m�yJ tçÍil¤ jirf�

Ïit vY«òfSl� ÏizªJ�sd. jir¢br�f� Ú©L,
Áè©l® toé� c�sd. Ïa¡F jirfshf ekJ v©z§fS¡F¡
f£L¥g£L cl� mirÎfis c©lh¡F»�wd.

2) c� cW¥ò¤ jirf� m�yJ tça�w jirf�

Ïit Ïu¤j¡FHh�f�, Ïiu¥ig, Fl� ngh�w c� cW¥òfë�
Rt®fë� c�sd. Ï¤jir¢ br�f� fÂ®tot« cilait. Ïit ekJ
Ï¢ir¡F¡ f£L¥glhj Ïa§F jirfshF«.

3) Ïja¤ jirf�

Ïit Ïja¤Â� Rt�¿� c�sd. Ï¤jir¢ br�f� cUis
toé� »is¤ÂU¡F«. ÏitÍ« ekJ Ï¢ir¡F¡ f£L¥glhj Ïa§F
jirfns.

vY«ò¤ jirf�

Ïit jir eh©fsh� vY«òfSl� bghUªÂÍ�sd. jirfë�
Ïa¡f éiria vY«òfS¡F¡ fl¤j jireh©f� cjÎ»�wd.
Ï¤jirf� jir¥gly«(facia) vD« Ïiz¥ò¤ÂRth� _l¥g£L�sd.

jireh©f�

Ïit Û�j�ikÍila Ïiz¥ò¤ ÂR cW¥òfshF«. Ïit
tYthd g£ilfis¥ ngh�W vY«òfSl� bjhl®ò bfh©L�sd.
Ït�¿� ÏGÂw� Vw¡Fiwa °O� f«Ãæ� Âwå� ghÂasÎ
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cilaJ. 10 ä.Û FW¡fsÎ c�s jir eh© 600 - 1000 »nyh vilia¤
jh§fyh«.

jir¢ r�Î (facia)

Ïiz¥ò¤ ÂRth� M»a Ï¢r�Î vY«ò¤ jiræ� ÛJ X® gly¥
ngh®itahf c�sJ. Ï¥gly« nk�òwkhfnth m�yJ MHkhfnth
mikªÂU¡fyh«. nk�òw« c�s r�Î, f£L¤js®Îila mik¥ghf
njhY¡F« jir¡F« Ïilæ� ÏU¡F«. MHkhd r�Î bfhyh#�
ÏiHfsh� M¡f¥g£L Û�j�ika�w ciwahf jirfis¡ R�¿æU¡F«.
Ïit jirfS¡F Ïilahf¢ br�W vY«òfSl� ÏizªÂU¡F«.

jir tot§f�

Ïu£il¤ jir Ï U j i y ¤
jir

XçwF¤ jir <çwF¤ jir

K¡nfhz¤ jir Fé¤ jir rJu¤ jir gyæwF¤ jir

FW»a jir Ïiz¤ jir rh�nfhz¤ jir C�r� jir

gl«.3.3.1. jir tiff�
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jirfë� toéY« mséY« gy khWghLf� c©L. mik¥ò,
ÏG¥ò¤ Âiræ� jirãiy M»at�¿� mo¥gilæ� jirf� Ïu©L
tif¥gL«.

1. Ïiz¤ jirf� : Ï�tif¤ jir eh®f� ÏG¥ò¤ Âir¡F
ÏizahfÎ�sd. j£ilahd Á¿a jirf� eh�f£l« m�yJ Ú©l
g£il toé� ÏU¡fyh«. X® jå¤ jirahdJ eh®¤ jiræ� KGÚsK«
Ú©oU¡fyh«.

2. rh�Î¤ jirf� : Ï�tif¤ jireh®f� ÏG¥ò¤ Âir¡F rh�thf
c�sd. jirf� K¡nfhz tot« m�yJ ÏwF tot« bfh©oU¡F«.
ÏwF tot¤ jirf� x�iw¡ »isæwF, Ïu£il »isæwF, gy
»isæwF m�yJ R�W¡»isæwFfshf ÏU¡fyh«. Áy jirf� RU�
mik¥òilait.

jirfë� bga®f�

msÎ, mik¥ò, ÏU¥Ãl«,bra�Âw� M»ait mo¥gilæ�
jirf� bgaçl¥g£L�sd.

t o t « msÎ

bl�lhæL (m) K¡nfhz¤jir nk#® (m) bgUªjir

Fthonu£l° (m) eh�nfhz¤jir ikd® (m) ÁW jir

»nuÁè° (m) bkèªj jir yh§f° (m) Ú� jir

yh£o°k° (m) mf�w jir

jir Kidf� Ï l «

igbr¥° (m) ÏUjiy¤ jir lh®ir - KJF¥òw¤ jir

£iubr¥° (m) K¤jiy¤ jir bg¡blhuhè° - kh®ò¤ jir

Fth£çbr¥° (m) eh�Fjiy¤ jir Ãuh¡»ia - if¤jir,

K� jir, Ã� jir

gu¥ò ãiy Ïa¡f«

N¥g®Ãìahè° - nk�gu¥ò¤ jir v¡°bl�rh® - Ú£Á¤ jir

Ï�l®d° - c£gu¥ò¤ jir ¥bs¡rh® - kl¡F¤ jir

ònuhg�l° - MH¤jir f�°oç¡l® - RU¡F¤ jir

jir ÏU¥Ãl§f�

m) jiy¥òw¤ jirf�

jiy¥òw¤Â� Ïu©L tif¤ jirf� c©L. mit,
k©ilnahL-Kf¤jirf�, bk�Y«jirf� MF«. k©ilnahL-
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Kf¤jirf� Kf¤Â� c�s, f©nfhs R�W¥ gFÂ, f© éêf�, _¡F,
ehÁ¤Jisf�, cjLf�, f�d§f�, th�, fhJ kl�f�, nk� jiy M»a
gFÂfSl� bjhl®òilait. Ïit �Kfghtid¤
jirf��vd¥gL»�wd. Ït�¿� cj£lirÎ¤ jirf� Áw¥ghdit.
�Kf¥ghtid� bghJthf cj£lirédhY« cj£il it¤ÂU¡F«
KiwædhY« V�gL»wJ. Ï¤jifa v©z« rh®ªj cj£lirÎf�
cj£Ll� Ïizªj gy jirfshY« thia¢ N�ªJ�s njh� gu¥ÃdhY«
ãf�»�wd. cj£o� �K¤jäL« miré�F� M®ÃFyhç°
Mç°(Orbicularis oris), g¡Ánd£l® jirf�(buccinator muscles) fhuzkh�
c�sd. vdnt Ït�¿�F K¤j¤ jirf� v�W bga®. �Áç¤j Kf mik¥ò�
i[nfhkh°of° nk#®- ikd®, ènt£l® M§Fè Xç° k�W«
çnrhça°(zygomasticus major and minor, levator anguli oris and risorius)
ngh�w jirfsh� V�gL»wJ. cj£L¤ jirfsh� Ïf�¢Á¥ gh®it,
Kf¢Rë¥ò ngh�w Kf¤njh�w§fisÍ« V�gL¤j ÏaY«.

czÎ rit¡F« jirf�(ng¢R¤ jirf�) Ñ�¤jhil miréid
V�gL¤J»�wd. Ï¤jirf�, khbr£l® bl«bghuhè° (masseter
temporalis), blçfhæL(pterygoid) MF«. ehé� mirÎf� c�sh®ªj
jirfshY« btë¥òw¤ jirfshY« ãfG«. c�th�, bjh©ilæ� nk�
gFÂ, c� eh¡F ngh�w cW¥òfë� jirf� czit éG§f cjÎ»�wd.

M) fG¤J¥ gFÂ¤ jirf�

fG¤J¥ gFÂæ� mirÎf� br®it¡f�(cervical), nk�Aah�L
(suprahyoid), Ñ�Aah�L (infrahyoid) k�W« KJF K�bsY«ò¤ jirfsh�
V�gL»�wd.

gl«.3.3.2. jiy¥òw¤ jirf�

M®ÃFyhç° Mç°
k h ° £ l ®

gh®° ¥nuh�nlhè°

nyth£l® nyÃ

b k � l h è °

v¥ngh ÚônuhÁ°

Mç¡Fyh® jirf�

gh®° M¡Á¥Ã£lhè°

irnfhnko¡f° jirf�

°l®ndh»isnlh kh°lh�L

Ãsh£o°kh

M®ÃFyhç° M¡Fiy
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Ï) cl� gFÂ¤ jirf�

KJbfY«ò¤ bjhlUl� Ïizªj jirf�. cliy tis¡fÎ«
ÂU¥gÎ« cjÎ»�wd. cliy neuhf ãä®¤Â ã�f Ïªj tYthd jirf�
cjÎ«. Ï¥gFÂæ� c�s K¡»a¤ jirf� vbu¡lh® °ignd (erector spinae)
yh§»°k° (longissimus) k�W« °igdhè° (spinalis) MF«.

RthÁ¤jY¡bfd eh�F K¡»a jirfS�sd. c£RthrkhdJ
°fÄ�(scalene), btë éyh vY«Ãil¤ jirfsh� ãfG«. c� éyh
vY«Ãil¤ jirfS« bjhuhÁ°(thoracis) jirfS« btë¢Rthr¤
jirfshF«. cjuéjhdK« Rthr¤Â� cjÎ»wJ. Ï�ÎW¥ò
jireh®¤j£odh� MdJ.

tæ�W¥òw jirf� mÂntfkhd btë¢Rthr«(J«Kj�),
thªÂbaL¤j�, ky« fê¤j�, ÁWÚ® fê¤j�, FHªij bgWj� ngh�w
ãf�¢Áfë� cjÎ»�wd.

ÏL¥bgY«Ã� Ñ�¥gFÂ bg�é¡ cjuéjhd¤jh�
_l¥g£L�sJ. mj� Ñ� bgçåa« (perineum) vD« gFÂÍ�sJ.
bgçåa«  k�W« Ãw jiu¤jirf� ÁWÚuf Ïd¥bgU¡f Ñ� jir¢Rt®

gl«.3.3.3. eLÎl� jirf�

ou¥ÕÁa°

b g ¡ n l h u h è °
nk#®

K� br®nu£l°

bl�khæL

igbr¥°

bu¡l°
m¥lhäå°
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vd¥gL»�wd. Ï¥gFÂ bg©f� fUÎ�W�s ãiyæ� fU vilædh�
ÏG¥Ã�F�sh»æU¡F«. FHªij Ãw¥Ã� ÃwF F¿¥Ã£l
cl�gæ�Áfsh� Ïjid rç br�ayh«.

<) nk�if¤ jirf�

iff� kh®bgY«ò tisa¤JlD« KJbfY«ò¤ bjhlUlD« bgça
jirfsh� Ïiz¡f¥g£L�sd. mit ou¥ÕÁa°(trapezius), bgça, Á¿a
nuh«ghæLf�(rhomboid major and minor), ènt£l® °nf¥òny(levator
scapulae), yh£o°k° lh®ir(lattissimus dorsi) ngh�w jirfshF«.

yh£o°k° lh®ir j£ilahd, bgça, K¡nfhz tot¤
jirahF«. Ï¤jir bgçaJ. ÏJ kh®giwæ� Ñ�¥gFÂæY« Ñ� ÏL¥ò¥
gFÂæYkhf¥ guéÍ�sJ. Ï¤jirf� nk�if vY«ig K� ö¡fÎ«,
Ú£lÎ«, RH�wÎ« ga�gL»�wd. Ï¤jirfë� cjéah� iffis
Ã�òw« ÅrKoÍ«. jiy¡F nk� iffis ca®¤Â cliy nkèG¡fyh«.
ÏUk�, J«KjèY« Ïit cjÎ»�wd. M�ªj c£Rthr¤ÂY« Ïit
cjÎ«.

nk� br®nu£l° (serratus anterior), bg¡nlhuhè° nk#® (pec-
toralis major)  jirf� éyh vY«òfis njh�g£ilbaY«òl�
Ïiz¤J�sd. bg¡nlhuhè° nk#®  nk� kh®giwæèUªJ
tæ�wiw tiu¥ gué nk� ifia Ïa¡F«. Ï¤jir éÁ¿
totK�sJ. Ï¤jirahdJ njhë� fhiu vY«Ã�F« kh®Ã�
K�òwkhf c�s 7tJ éyh vY«Ã�F« Ïilæ� guéÍ�sJ. Ú£oa
iffis K�dhfÎ« g¡fth£oY« mir¡f cjÎ»wJ. kunkWj�
ngh�w Ïa¡f§fS¡F cjÎ«. c£Rthr¤Â� Jiz br�»wJ.

nk�ifæ� nfhu¡nfhÃuh¡»ahè°(coracobrachialis) ,
ÏUjiy¤ jir , K¤jiy¤ jir, Ãuh¡»ahè°(brachialis) ngh�w
jirf� c�sd. nfhu¡nfhÃuh¡»ahè° jirf�  njhë�
nfhu¡fhæL vY«òfë� njh�¿ iffë� K�if vY«òfë�
Kotil»�wd. iffis K�òwkhfÎ« g¡fth£oY« mir¡f
cjÎ»�wd. ÏUjiy¤ jir, bgça, fÂ®tot¤ jir. nk�òw« ÏU
Ïiz¥ò¥ gFÂf� bfh©lJ. mit Kiwna nfhu¡fhæL vY«òlD«
njh�_£LlD« ÏizªJ�sd. Ñ� Kid Ñ�¡ifæ� Mu vY«òl�
ÏizªJ�sJ. K¤jiy¤ jir _�W nk� KidfSilaJ. Ïit
njh�g£il vY«òlD« nk�if vY«Ã� nk�òw¤ÂY«
ÏizªJ�sd. kâ¡f£L, if, éu�fë� mirÎf� gy mf,
òw¤jirfsh� V�gL«. mt�iw¥ g�¿a éçthd és¡f§fis ca®
tF¥òfë� bgwyh«.
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2) fh� jirf�

fhè� bjhil¥ gFÂæ� mirÎf� nk�gFÂ, Ã� g¡f¥gFÂ,
MH¥gFÂfë� c�s jirfsh� V�gL«. nk�jirf� Ïèah¡f° (ili-
acus) k�W« nrhth° nk#®(psoas major) jirfshF«. Ïit
bjhil¥gFÂæid K�ndh¡» mir¡f¡ fhuzkh»�wd. Ã�
ò£l¥gFÂ(buttocks) FS£oa° kh¡Ák° jirfsh� MdJ. fh�
mirÎf� nk� bjhil¤ jirfsh»a Fthoçbr¥°
~Ãnkhç°(quadriceps femoris) k�W« rh®£nlhça°(sartorius) jirfsh�
V�gL«. ekJ clè� rh®£nlhça° X® Úskhd jirahF«. Ï¤jir
ÏL¥ÃèUªJ KH§fh� tiu guéÍ�sJ. fQ¡fh�, éu� Eå ngh�w
gFÂfë� mirÎf� gy mf, òw¤ jirfsh� V�gL«. mt�iw¥ g�¿a
éçthd és¡f§fis ca® tF¥òfë� bgwyh«.

3.1.4. czÎ¢ brçkhd cW¥òf�
kåjç� czñ£l« nAhnyhnrhæ¡ tifia¢ rh®ªjJ.

Ï�tifæ� clY¡fhd czÎ¥ bghU£f� brçkhz¤Â� _y«
»il¡»�wd.

gl«.3.4.1. czÎ¥ghij

bjh©il

czÎ¡FH�

Ïiu¥ig

fza«

bgU§Fl�

ky¤Jthu«

c�th�

Ã¤j¥ig

ÁWFl�

Fl�th�

f�Äu�
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brçkhd¤Â� nghJ bgça czÎ _y¡TWf� Úuh� gF¤j� vD«
ntÂa ãf�¢Áah� ÁijÎ�W Á¿a _y¡TWfsh»�wd. Ïªãf�¢Á
�v�ir«f�� vD« behÂfsh� ãfG«. Ï�tifæ� brçkhd cW¥òfshf
czÎ¥ ghijÍ« mjDl� Ïizªj brçkhd¢ Ru¥ÃfS« c�sd.
czÎ¥ ghij th� Kj� ky¤Jthu« tiuæY« Ú©oU¡F«.

th�¥gFÂæ� btë éë«Ã� cjLf� c�sd. ko¥òfsh»a
cjLf� c£òwkhf bk�èa gly¤jh� _l¥g£L�sd. c�thæ� ÏU
g¡f§fëY« f�d¤Â� Rt®f� c�sd. Ï¢Rtç� <u¤j�ikÍila
mL¡F °Fthk° vÃ¤Ôèa« c�sJ. cjLfS« f�dK« czit¢
Rit¥gÂY«, ngRjèY« cjÎ»�wd.

eh¡F

ÏJ mf�w jirÍW¥ghF«. Ï�ÎW¥ò c�thæ� jiu¥gFÂÍl�
ÏizªJ�sJ. eh¡»� Eå¥gFÂ ÏizahJ c�sJ. eh¡»�
mo¥òw¤Â� ÃçDy«(frenulum) vD« gFÂ mjid c�th�¤ jiu¥
gFÂÍl� Ïiz¤J�sJ. eh¡»� nk�òw¤Â� gy gh¥Ã�yh¡f� c�sd.
Áyt�¿D� Rit mU«òf� c©L. bl®äd� r�f° vD« ika¥ g�s«
ehéid ÏU gFÂfshf¥ Ãç¡»wJ.

g�f�

kåjuJ thæ� 32 g�fS©L. Ïit ãiy¤j g�f� vd¥gL«.
Ïit eh�F tif¥gL«. Ïªãiy¡F khWg£l g�yikÎ v�W bga®.

gl«.3.4.2. g� mikÎ

nk� jhil

Ñ�¤jhil

bt£L« g�
nfhiu¥g�
I  K� filth�¥ g�

II K� filth�¥ g�
I Ã� filth�¥ g�

II Ã� filth�¥
g�III Ã� filth�¥

g�
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m¥g�f� Kiwna bt£L« g�f�(8), nfhiu¥g�f�(4), K�
filth�¥g�f�(8), Ã� filth�¥g�f�(12) MF«. g� N¤Âu« Ã�tU«
Kiwæ� mikÍ«.

bt.g 2  ; nfh.g 1 ;  K.f.g 2 ; Ã.f.g 3
         2               1              2             3

m�yJ 2 1 2 3

 2 1 2 3

x�bthU g�èY« _�W gFÂf� c�sd. mit nk�òw g�»ßl«,
fG¤J, nt®¥ gFÂfshF«. g�»ßl¤Â� nk� xU Áy �nk�
ts®¢Áf��(cusps) c�sd. g�è� bgU«gFÂ bl�il� vD« bghUsh�
MdJ.

nk�òw¤Â� g�f�, vdhk� vD« fodkhd gFÂædh�
NH¥g£L�sd. g� òijÍ©l Ïl§fë� bl�ildhdJ, Ábk�l« vD«
bghUsh� _l¥g£L�sJ. Ï¥bghU� g�iy¤ jhilfë� bghU¤Jtj�F
cjÎ»�wd. g�è� c£òwkhf g�T�¡ FêÎ vD« FêÎ¥ gFÂÍ�sJ.
Ï¥gFÂ g�è� nt®¡ fh�th� vd¥gL«. ÏÂ� Ïu¤j¡ FHh�fS«
eu«òfS« c�sd. Ï¡FHh� mo¥òw¤Â� ÂwªJ�sJ.

nk�, Ñ� jhilfë� éë«òfë� c�s Fêfë� g�f�
òijªJ�sd. Ï¥gFÂæ� jhilf� ml®¤Âahd eh® Ïiz¥ò¤
ÂRédhY« mL¡F vÃ¤Ôèa¤ ÂRédhY« _l¥g£L�sd. Ï¥gFÂ¡F
g� <W v�W bga®.

X 2

bl�il�

g�T� Fê

nt®fh�th�
g�T� Fê¤Jthu«

gl«.3.4.3. X® g�è� mik¥ò

g� Áfu«

f G ¤ J

nt®

vdhk�

brbk�l«
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cä� Ú®¢ Ru¥Ãf�

Ïit c�th� KGtJ« gué¡ fhz¥gL»�wd. Ït�¿� _�W
Ïizf� bgçait. mit nk� m©z¢ Ru¥Ãf�, Ñ�¤jhil¢ Ru¥Ãf�,
ehto¢ Ru¥ÃfshF«. nk� m©z¢ Ru¥Ãf� bgçait. Ïit fhÂ�
K�òwkhf jiyæ� ÏUg¡f§fëY« c�sd. Ñ�¤jhil¢ Ru¥Ãf�
Ñ�¤jhilæ� éë«Ãidbah£o c�sd. ehto¢ Ru¥Ãf� Á¿ait. Ïit
thæ� jiu¥gFÂæ� nfhiH¥ gly¤Â� Ñ� c�sd. nkY« gy, Á¿a,
RU�tot Ru¥Ãf� thæ� c©L. mit nk�eh¡F¢ Ru¥Ã, m©z¢ Ru¥Ã,
c�th� Ru¥Ã, cj£L¢ Ru¥ÃfshF«.

bjh©il

Ï¥gFÂ g�¿a éçthd és¡f« �Rthr cW¥òf�� gFÂæ�
c�sJ.

czÎ¡FH�

Ï¡FH� bjh©ilæèUªJ Ïiu¥ig tiu Ú©L�sJ. ÏJ
25br.Û ÚsKilajhF«. Ï¡FH� KJbfY«Ã� K�òwkhf, _¢R¡ FHè�
Ã�dh� kh®giwæ� Ûoah°od« gFÂæ� c�sJ. cjuéjhd« têna
Ñêw§» Ïiu¥igÍl� bjhl®ò bfh©L�sJ. Ïj� Rt® jo¤jJ. Ïj�
c£òw Rt�¿� <u¤j�ikÍ�s nk�, Ñ� gFÂfë� RU¡F¤ jirf�
c�sd.

Ïiu¥ig

Ïiu¥ig X® mf�w ig ngh�w cW¥ghF«. tæ�wiwæ� nk�
gFÂæ� »ilk£l¤Â� Ï¥ig c�sJ. Ï¥igahdJ Ïja¥ gFÂ,
ignyhç¡ gFÂ vd Ïu©lhf¥ Ãç¡f¥g£L�sJ. czÎ¡ FH�
Ïiu¥igæ� Ïja¥gFÂæ� ÂwªJ�sJ. Ï¥gFÂæ� ÏlJ òw¤Â�

gl«.3.4.4. cä� Ú®¢ Ru¥Ãf�

nk� m©z¢ Ru¥Ã

Ñ � j h i l ¢
Ru¥Ã

ehto¢ Ru¥Ã

nk� m©z¢ Ru¥Ã



118

~g�l° (fundus)vD« gFÂÍ�sJ. Ïiu¥igæ� bgU«gFÂ ika¥
gFÂahF«. Ï¥gFÂ FWfyilªJ ignyhç¡ gFÂah»Í�sJ.
Ï¥gFÂ¡F« Fl�gFÂ¡F« ÏilæY�s Jthu« ignyhç¡ RU¡F¤
jirfsh� MdJ.

ÁWFl�

Ï¡Fl� _�W gFÂfSilaJ. mit K�ÁWFl�,
í#&d«(jejunum), Ã�ÁWFl�(ileum) MF«. ÁWFl� gFÂ 6 Û£l®
ÚsKilaJ.

onahod« (K�ÁWFl�)

Ï¥gFÂ 25 br.Û£l® ÚsKilaJ. Ï¥gFÂ tæ�wiwæD� 1800

tisthfÎ�sJ. f�ÄuY« fzaK« ÏjDl� ÏizªJ�sd.

í#&d«, Ïèa«

Ïit Kiwna 2.5 Û£l® 3.5 Û£l® ÚsKilait. Ïit mik¥Ã�
K�ÁWFliy x¤J�sd. ÏU¥ÃD« ÁWFlè� FW¡fsÎ Ã�òwkhf
Á¿ajh»¢ br�Y«. ÁWFl�, bgU§Fl� ÏizÍ« Ïl« Ïènah-Ó¡f�
rªÂ¥ò vd¥gL«. Ï¥gFÂæ� gy bk�èa tisa¤ jirf� RU¡F¤
jirfsh� c�sd. Ïj�F Ïènah-nfhè¡ th�Î v�W bga®.

f�Äu�

Ï�ÎW¥ò clè� bgça c�SW¥ghF«. Ïj� vil 1.36 ».»uh«.
ÏÂ� bgça ÏlJ, tyJ fJ¥òf� c©L. fhnl£, Fthonu£ vD« ÏUÁ¿a
fJ¥òfS« c©L. f�Äuyh� Ru¡f¥gL« Ã¤jÚ® Ã¤jÚ®¥igæ�
nrfç¡f¥gL«. f�ÄuYl� Ïu©L Ã¤jÚ® ehs§f� bjhl®ò
bfh©L�sd. Ïit ÏizªJ Ã¤j¥ig ehs¤Jl� bghJthd Ã¤jÚ®
ehs¤ij V�gL¤ÂÍ�sd. Ïªehs« K�ÁWFlè� ÂwªJ�sJ.

gl«.3.4.5. Ïiu¥igæ� bt£L¤ njh�w«

Ïja¥ gFÂ

ignyhç¡ Jthu«

~g�l°
czÎ¡ FH�

czÎ¡FH� Jthu«

ignyhç¡ gFÂ

cl�
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Ã¤jÚ®¥ ig

Ï¥igahdJ f�Äuè� mo¥gFÂæ� c�sJ. ÏJ 8 brÛ ÚsK« 4
brÛ mfyK« cilaJ.

fiza«

Ï¢Ru¥Ã ehsK�s, ehsä�yh Ru¥Ã¤ ÂR¡fsh� MdJ. ehsä�yh
Ru¥Ã¥ gFÂæ� fiza¤ Â£Lf� c�sd. Ïit Ï�Rè�,
FS¡ffh� ngh�w Ah®nkh�fis¢ Ru¡»�wd. ehsK�s Ru¥ò¥
gFÂæ� �Vird°� vD« Ïilbtëf� c�sd. Ïit X® Óuz behÂ¤
bjhF¥ig Ru¡»�wd. fiza¤Â� gy fJ¥òf� c©L.
Ï¡fJ¥òfëèUªJ njh�W« Á¿a ehs§f� ÏizªJ bgça fza
ehskh»Í�sd. Ïªehs« bghJthd Ã¤j Ú® ehs¤Jl� ÏizªJ�sJ.

bgU§Fl�

Ó¡f« : Ï¥gFÂ bgU§Fl�, ÁWFl�f� ÏizÍ« Ïl¤ÂY�sJ.
ÏJ 6 br.Û£l® ÚsKilaJ. ÏjDl� ÏizªJ�s Fl� th� 9 brÛ£l®
Ús« bfh©lJ.

bgU§Fl� : Ï¥gFÂ 1.5 - 1.8 Û£l® ÚsKilaJ. ÏÂ� VWFl�
»il¡Fl�, Ïw§F Fl� vd _�W gFÂfS©L. Ït�iwaL¤J
Á¡khæL bgU§Fl� c�sJ. Ï¡FlyhdJ ky¡Flè� KotilÍ«.

ky¡Fl� : Ú©l Ï¡FHè� Rt®, jirfsh� MdJ. Ï¡FH�
ky¡fh�thæ� KotilÍ«.

ky¡fh�th� : Ï¥gFÂ 2 br.Û£l® ÚsKilaJ. Ï¡fh�th�
kythæ� KotilÍ«. Ï¥gFÂæD� Ïu©L RU¡F¤ jirf� c©L.

gl«. 3.4.6. onahod¥ gFÂ

f�Äu�
Ã¤j¥ ig

fza«

bghJthd Ã¤jehs« fza ehs«
f�Äu� fza M«ò�yh

onahod«
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3.1.5. Rthr cW¥òf�
Rthr ãf�¢Áæ� fh�W Eiupuiy ãu¥ò«, thÍ kh�w« ãfG«.

M¡ì#�, fh®g�-il M¡i[L fl¤Jj� ãfG«. Ïªãf�¢ÁfS¡bfd
Rthr cW¥òfS« Ïu¤j¢ R�W mik¥òfS« c�sd.

Rthr cW¥òfshf ehÁaiw, bjh©il, Fu�tis, _¢R¡FH�,
»is¡FH�, Eiupu�f� ngh�w cW¥òf� c�sd. Ïit nk�, Ñ�
Rthr¥ ghijfshf mikªJ�sd.

nk� Rthr¥ ghij

1. ehÁ¥g�s« : ehÁ¥g�s« vD« gFÂ btëehÁæid
mL¤J�sJ. _¡F, Kf¤Â� vL¥ghd mik¥ghF«. _¡»� c�shf mj�
MjuÎ¡bfd FU¤bjY«ò¤ j£Lf� c�sd. ÏU ehÁ¥ ghijfS¡F«
Ïilæ� ÏilbaY«òfS« k©ilnah£o� EjbyY«ò, nk�jhil
vY«ò M»at�¿� Ú£ÁfS« c�sd. Ït�wh� Rthr¥ ghijahdJ. ÏU
miwfshfÎ�sJ.

2. bjh©il : c� thÍ« ehÁ¥ghijÍ« bjh©ilæD�
ÂwªJ�sd. czÎ¥ ghijæ� czÎ¡ FHY¡F«, Rthr cW¥òfS¡F«
br�y bjh©il¥ gFÂ X® bghJthd ghijahf c�sJ.

bjh©ilæ� _�W gFÂfS©L. mit ehÁ¥gFÂ¤
bjh©il, c�th�¤ bjh©il, Fu�tis¤ bjh©ilahF«.

ehÁ¥gFÂ¤ bjh©il, c�ehÁ¤JisæèUªJ c� eh¡F¥

gl«. 3.5.1. nk� Rthr¥ghij

ehÁaiw
_ ¡ F

CÎyh
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gFÂ tiu mikªJ�sJ. c�eh¡F ,  c�thæ� Ã�gFÂ¡F«
bjh©il¥ gFÂ¡F« Ïilæ� c�s bk�ikahd
btëts®¢ÁahF«. czÎ, Rthr¥ ghijæD� EiHtij c�eh¡F
jL¤JéL«. Ï¤bjh©ilæ� c£Rtç� FWæiH ö©
vÃÔèa§f� mikªJ�sd. eL¡fhJ¥ gFÂ ÏU c£fhJ¡ FH�fsh�
Ï¤bjh©ilæ� ÂwªJ�sJ. Ï�tik¥Ã� btë¥òw¤Â�F«
eL¡fhÂ�F« Ïilæ� fh�¿� mG¤j« rkãiy¥gL¤j¥gL«. nkY«
Ï¥gFÂæ� c£Rt�¿� lh�Á� vD« modhæL mik¥òf� c�sd.
Ïit neh�¤jL¥Ã� cjÎ«. ÏU¥ÃD« lh�Áè� ts®¢Áah�
Rthr¤Â� jilna�gL«.

c�th�¤bjh©il¥ gFÂahdJ c�eh¡»�F« Fu�tis
_o¡F« Ïilæ� c�sJ. c�th� Âw¡F« Ïl¤Â� mU»� ÏU
Ïiz nk� m©z lh�Á�  ts®¢ÁfS« ehto lh�Á�
ts®¢ÁfS« c�sd. Fu�tis¤ bjh©il¥ gFÂahdJ
Fu�tis _o¡F« czÎ¡ FHY¡F« Ïilæ� c�sJ.

3. yhç§°(larynx) m�yJ Fu�tis : Ï¥gFÂ bjh©il¥ gFÂ
k�W« c�thæid mL¤J�sJ. Ï¥gFÂæid¢ R�¿Y« 3 Ïizæ�yh,
6 Ïiz¡ FU¤bjY«òf� c�sd. Ïit jirf�, èfbk�Lfsh�
Ïiz¡f¥g£L�sd. ijuhæL, »ç¡fhæL, vÃ»sh£o° ngh�wit
Ïizæ�yh¡ FU¤bjY«òfshF«. Ïitfë� ijuhæL FU¤bjY«ò
bgçaJ. Ï�btY«ng fG¤J¢ r§F vd¥gLtjhF«. »ç¡fhæL
FU¤bjY«ò yhç§Á� mo¤jskhF«. Ãw FU¤bjY«òf� »ç¡fhæo�
nk� mik¡f¥g£L�sd. vÃ»sh£o° ijuhæL FU¤bjY«Ã� ÛJ
mikªJ�sJ. Ï�ÎW¥ò Fu�tis¤ Jisæ� K� X® ghJfh¥ò _oahf
c�sJ. czÎ¥ bghU£f� _¢R¡ FHèD� EiHtij¤ jL¤JéL«.

Fu�tisæD� c�s èfbk�Lf� Fu� xè eh©fshf
mikªJ�sd. Ït�¿� Ïilæ� c�s Jis¡F »sh£o° v�W bga®.
Fu� xè eh©f� mt�iw¡ fl¡F« fh�¿dh� mÂ®tilªJ xè
vG¥ò»�wd. mÂ®Îfis mÂfç¥gjh� xèæid mÂfç¡fyh«. Fu�

gl«. 3.5.2.  Fu�tis

vÃ»sh£o°

»ç¡fhæL FU¤bjY«ò
FU¤bjY«ò tisa§f�

AahæL vY«ò

ijnuhAahæL gly«

ijuhæL FU¤bjY«ò
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xè eh©fë� Ús¤ij kh�¿aik¥gjh� xèæ� j�ikia kh¿l¢
br�ayh«. Ïj�F FU¤bjY«òl� Ïizªj jirf� cjÎ«. M©fS¡F
Fu� xè eh©fë� Ús« mÂfkhdJ. Fu� eh©fsh� njh�W« xèæ�
j�ikia eh¡F, cjLf�, g�f� ngh�w mik¥òfsh� kh�¿ gytif
th®¤ij c¢rç¥òfis c©lh¡fyh«.

4. _¢R¡ FH� : Ï¡FH� X® r�Î mik¥ghF«. Ïj� Rt®
Ïiz¥ò¤ ÂRthY« bk�ikahd jirfshY« MdJ. 15-20 �C� tot
FU¤bjY«ò tisa§f� Ïj� Rtç� tYñ£l mikªJ�sd.
Ï�tik¥ò _¢R¡FHiy ãiyahf¤ ÂwªJit¡f cjÎ«. _¢R¡ FHè�
c£Rt�¿� X® nfhiH¥ gly« c�sJ. Ï¥gly¤Â� FWæiH ö©
vÃÔèa¤ ÂR¡f� c�sd. FWæiHf� btëæèUªJ tU«
öR¥bghU£fis nfhiH¤ Âut¤Jl� btë¤j�s cjÎ»�wd.

_¢R¡FHyhdJ 10-12 br.Û£l® ÚsKilaJ. Ïj� c� é£l« 12
ä.Û£luhF«. Ï¡FH� bjh©il¥ gFÂæèUªJ 5tJ kh®ò K�bsY«ò¥
gFÂtiu Ú©L�sJ. Ï¡FHè� Ñ�¥gFÂ ÏU Á¿a Kj�ãiy
_¢R¡»is¡ FH�fshf¥ ÃçªJ�sJ. Ï¥ÃçÎ V�gL« Ïl¤ÂY�s
FU¤bjY«ò fhçdh(carina) vd¥gL«. btëæèUªJ jtWjyhf
c�EiHÍ« bghU£f� Ï�él¤ij milªjh� äFªj éirÍl� ÏUk�
V�gL«.

5. Eiupu�f� : ÏizÍW¥òfsh»a Eiupu�fns Rthr
cW¥òfshF«. Eiupu� T«ò totKilaJ. Eiupuè� Ñ�¥gFÂ
cjuéjhd¤Â� nk� mikªJ�sJ. tyJ Eiupu� 620 »uh« vilÍ�sJ.
ÏªEiupu� r�W bgçaJ. ÏlJ Eiupuè� vil 560 »uh« MF«. tyJ
Eiupuè� _�W fJ¥òfS« ÏlJ Eiupuè� Ïu©L fJ¥òfS«
c�sd.

Eiupu�f� kh®giwæD� c�sd. Eiupu�fis¢ R�¿Y«
Ãëôuh gly« c�sJ. Ï¥gly¤Â�F« EiupuY¡F« Ïilæ� Ãëôu�
ÏilbtëÍ�sJ. Ï�éilbtëæ� Ãëôu� Âut« c�sJ.

gl«. 3.5.3.
Eiupu�f�

Fu� tis

_¢R¡ FH�

fhçdh
Ãëôuh
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Eiupu�fS¡F Ïilæ� c�s gFÂ Ûoah°od« vd¥gL«.
ika¥gFÂah»a Ûoah°od¤Â� Ïja«, _¢R¡FH�, czÎ¡FH�
M»ait c�sd.

Kj�ãiy _¢R¡»is¡ FH�, Ïu¤j¡ FHh�f�, eu«òf�, ãzÚ®
ehs§f� Eiupu�fë� c� Xu¤Â� X® F¿¥Ã£l gFÂæ� têahf c�
EiH»�wd m�yJ btënaW»�wd. Ï¥gFÂ iAy« vd¥gL«.
Ï¥gFÂæ� EiHÍ« mid¤J mik¥òfS« bghJthf Eiupu� nt®
v�W  F¿¥Ãl¥gL»�wd.

EiupuèD� Kj�ãiy _¢R¡ »is¡ FH�f� ÃçtilªJ
Ïu©lh« ãiy _¢R¡ »is¡ FH�fsh»�wd. Ï�tifæ� ÏlJ
Eiupuè� Ïu©L »is¡FH�fS« tyJ Eiupuè� _�W »is¡
FH�fS« njh�W«. Ïit nkY« ÃçtilªJ _�wh« ãiy _¢R¡ »is¡
FH�fsh»�wd. _�wh« ãiy¡ FH�f� Û©L« ÃçªJ _¢R
E©FH�f� M»�wd. Ïj� é£l« 1 ä.Û£l® mséèU¡fyh«. Ïit
nkY« gy Kiw ÃçtilªJ E©âa KoÎ E©FH�fis
cUth¡F»�wd.

_¢R¡ FHiy¥ngh�W Kj� ãiy _¢R¡ »is¡FH�fS« �C�
tot FU¤bjY«òfshY« bk�ikahd jirfshY« tYñ£l¥g£L�sd.

KoÎ E©FH�f� Á¿a _¢R¡ Á�wiwfë� KotilªJ�sd.
Ï¢Á�wiwf� bk�èa Rtuhyhd fh�W¥igfshF«. Ï¥igfë� Rt®
Rthr¤ jskh»wJ. Ï¢Rt® äf bk�ikahf mikªJ�sjh� vëÂ�
thÍkh�w« ãfHyh«. Rt® jo¥ò 0.05 ik¡uh�f� mséèU¡F«.
kåjå� Eiupuè� 300 ä�èa� Á�wiwf� c©L. Ï�tiwfë�
bkh¤j¥ gu¥gsÎ 143 rJu Û£l®fshF«.

6. kh®giwæ� RtU« Rthr¤ jirfS« : Eiupu�fë�
c£RthrK«, btë RthrK« neuoahf ãf�tÂ�iy. kh®giwæ�
bfh�ssÎ k�W« fh�wG¤j ntWghLfshnyna Rthr« ãfG«.
RthÁ¤jè� kh®giwæ� bfh�ssÎ khWghLf� gy jirfsh�
ãfG»�wd. Ït�¿id c£Rthr-btë¢Rthr jirf� vdyh«.
cjuéjhd«, éyh vY«Ãil¤ jirf�, kh®ò¤ jirf�, °nfÄ�
ngh�wit Ï�tif¤ jirfshF«.

3.1.6. Ïu¤j¢ R�W cW¥òf�
éy§Ffë� gçzhk kh�w§fsh� gybr� cl� mik¥ò

njh�¿aJ. Ï¤j�ikah� Ïu¤j¢ R�W mik¥òf� njh�wyhæd.
Ï�tik¥Ãdh� clè� gy gFÂfS¡F« njitahd bghU£f�
fl¤j¥gL»�wd. bgU«ghyhd éy§Ffë� _oa Ïu¤j¡ FHh�fë�
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têna Ïu¤j« br�Y«. Ï�tik¥Ã� Ïu¤j¢ R�W¡F¡ fhuzkhf
Ïja« mikªJ�sJ. kåjç� Ãw ghÿ£ofis¥ ngh�W
�Ïu£il¢R�W� mik¥ò Kiw c©L. Ï�tik¥Ã� mo¥gil¢ R�¿�
Ïja Ïa¡f¤jh� Ïu¤j« clè� gy ghf§fS¡F« br�W ÂU«Ã
tU«. Ïj�F Á°lä¡  m�yJ cl� Ïu¤j X£l«  v�W bga®.
Ïnjngh�W Ïja¤ÂèUªJ EiupuY¡F Ïu¤j« br�W ÛS«. Ïj�F
Eiupu� Ïu¤j X£l« v�W bga®.
cl�, Eiupu� Ïu¤j X£l§f�

Ïu¤j X£l¤Â� äf K¡»a gFÂ ÏjakhF«. Ï�ÎW¥ò X®
mf�w, jirÍW¥ghF«. ÏjD� eh�F miwfS« th�ÎfS« c©L.
tyJ V£ça«, ÏlJ V£ça«, tyJ bt�oç¡»�, ÏlJ bt�oç¡»�
ngh�wit miwfshF«. tyJ, ÏlJ g¡f§f� X® Ïil¢Rtuh�
Ãç¡f¥g£L�sd.

Á°lä¡ m�yJ cl� Ïu¤j X£l«

Eiupu� jkå M¡ì#� bg�w Ïu¤j¤Âid
Eiupu�fëèUªJ ÏlJ V£ça¤Â�F vL¤J¢ br�Y«. Ïja« Ïa§F«
ntisæ� ÏlJ V£ça¤ÂèUªJ ÏlJ bt�oç¡»S¡F¢ br�Y«
Ïu¤j« Ã�, bgUªjkåæ� _y« Ïja¤ÂèUªJ btënaW«.
bgUªjkå ü�W¡fz¡fhd ÁW jkåfshf¥ ÃçªJ cl� KGtJ«
Ïu¤j¤ij¥ gu¥ò«. jkåf� gyKiw¡ »is¤J 4 X 106 E© jkåf�
njh�W« vd¡fz¡»l¥g£L�sJ. cW¥òfëD� Ïijél eh�F
kl§FfS¡F jªJ»f� njh�wyh«. Ïnj v©â¡ifæ� E©Áiuf�
(btåô�f�) njh�W«. E©Áiuf� ÏizªJ Áiuf� njh�W«.

gl«. 3.5.4. cl�, Eiupu� Ïu¤j X£l§f�
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ÏWÂæ� nk�, Ñ� bgU�Áiuf� njh�¿ Ïu¤j¤ij tyJ Mç¡»S¡F
vL¤J¢ br�»�wd. Ï�éj« ÏlJ bt�oç¡»ëèUªJ cl� KGtJ«
R�¿é£L, Ã� Ïu¤j« Û©L« tyJ V£ça¤ij miltij Á°lä¡
m�yJ cl� Ïu¤j X£l« v�»nwh«.

Eiupu� Ïu¤j X£l«

Ï¢R�¿� Kj� ãiyæ� tyJ V£ça¤ÂèUªJ Ïu¤j« tyJ
bt�oç¡»is milÍ«. Ï§»UªJ Eiupu� jkåæ� _y« Ïu¤j«
Eiupuiy milÍ«. EiupuèèUªJ M¡ì#� bg�w Ïu¤j« Eiupu�
Áiuæ� _y« Û©L« Ïja¤Â� ÏlJ V£ça¤ij tªjilÍ«. Ï�éj«
tyJ bt�oç¡»ëèUªJ Eiupu� têahf Ïu¤j« Û©L« ÏlJ
bt�oç¡»is br�wiltij Eiupu� Ïu¤j X£l« vdyh«.

ngh®£l� Ïu¤j X£l«

cl� m�yJ Á°lä¡ Ïu¤j X£l¤Â� k©Ùu�, fza«,
Ïiu¥ig, ÁWFl� ngh�w cW¥òfëèUªJ ÛS« Áiuf� neuoahf
Ïja¤ijailtÂ�iy. Ï�ÎW¥òfëèUªJ f�Äu� ngh®£l� Áiuæ�
_y« Ïu¤j«, f�Äuiy¢ br�wilÍ«. Ï¢Áiu c�SW¥òfë�
jªJ»fshf¤ Jt§» f�Äuè� Û©L« jªJ»fshf KotilÍ«.
f�Äuè� Ï¤jªJ»f� Û©L« xU§»izªJ f�Äu� Áiuah»Í�sd.
Ï¢Áiu, Ñ�¥bgU�ÁiuÍl� nr®ªJ tyJ V£ça¤ij¢ br�wilÍ«.
Ïjidna ngh®£l� Ïu¤j X£l« v�»nwh«.

Ïu¤j¢ R�W cW¥òf�

Ïu¤j¡ FHh�f�: Ïja¤ÂèUªJ Ïu¤j¤ij btëna�W«
FHh�fS¡F jkåf� v�W bga®. Áiuf� Ïja¤Â�F Ïu¤j¤ij Û©L«
bfh©L tU»�wd. jkåfS« ÁiufS« mit mikªJ�s
Ïl¤Â�nf�g bgaçl¥g£L�sd. Ï¡FHh�fis msÎ k�W« Rt®
mik¥Ã� mo¥gilæ� tif¥gL¤jyh«. gâæ� mo¥gilæ�
jkåfis fl¤J« FHh�f�, gut¢br�Í« FHh�f�, jil V�gL¤J«
FHh�f� vd tif¥gL¤jyh«.

1. fl¤J« FHh�f�: Ïja¤ÂèUªJ btënaW« bgUªjkåÍ«
mj� K¡»a¡ »isfS« Ï�tifia¢ rh®ªjit. Ï¡FHh�fë� Rt®
Û� j�ikÍilaJ.

2. gut¢br�Í« FHh�f�: Ïit cW¥òfis¢ br�wilÍ« Á¿a
jkåfshF«. Ïit cW¥òfëD� »is¤J�sd. Ït�¿� Rt®f� jir¤
j�ikÍilait.

3. jilna�gL¤J« FHh�f�:  M®£onah�f� m�yJ E©
jkåf� Ï�tifahF«. Ïit Á¿a FH�fshf ÏU¥ÃD« Ït�¿�



126

gl«.3.6 .2 .kåj - jkå¤bjhF¥ò

ÏlJ bghJ fnuho£ jkå
c� kh®ò¤ jkå

ÏlJ if¤jkå
VW mnah®£lh
Ïw§F mnah®£lh
tæ�W¥òw bgUªjkå
nk� tæ�wiw¤ jkå

ÁWÚuf¤ jkå
Ïd¥bgU¡f k©ly¤jkå

Ñ� tæ�wiw¤ jkå

bghJ Ïèah¡ jkå

bjhil¤jkå

m�dh® jkå

nuoa� jkå

njh� jkå

tyJ bghJ fnuho£ jkå

tyJ if¤jkå
tyJ njh�-jiy¤jkå

c� #]Fyh® Áiu
btë #]Fyh® Áiu
ÏlJ if Áiu

njh�-jiy¢Áiu

nk� bgU�Áiu
f�Äu� Áiu
Ñ� bgU�Áiu
Ïd¥bgU¡f k©ly Áiu
ÁWÚuf¢Áiu

c� Ïèah¡ Áiu
bghJ Ïèah¡ Áiu

bjhil¢Áiu

tyJ if¢Áiu

Ãnu¡»a� Áiu

nuoa� Áiu

K� oÃa� Áiu

m�dh® Áiu

gl«.3.6 .4 .  kåj - Áiu¤bjhF¥ò
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gl«.3.6.4. m-jkå, M-Áiu mik¥ò x¥ÕL

(m) (M)

oôå¡fh m£bt�oîah

oôå¡fh Ï�bl®dh

oôå¡fh Ûoah

Û� j�ik¥ gly«

v�nlhÔèa«

Rt® jir¤ j�ikÍilajhf és§F«. vdnt Ïit nk�òw
jilÍ©lh¡F« j�ikah� Ïu¤j mG¤j¤ij¡ Fiw¡fyh«.

4. �bfhL¡f� - th§f�� FHh�f�: Ïit jªJ»f�.
Ï¡FHh�fë� Rt®fë� têna Ïu¤j¤Â�F« ÂR¡fS¡F« Ïilæ�
bghU£f� Ïlkh�w« bgwyh«. Ï�tifæ� M¡ì#�, fh®g� il
M¡i[L, czÎ¥bghU£f�, Ú®, maåf�, it£lä�f�, Ah®nkh�f�,
vÂ®e¢R ngh�wit Rt®f� têna fl¤j¥glyh«.

5. Ïu¤j¤ nj¡»¡ FHh�f�: bgça Áiufns Ï�tif¡
FHh�fshf c�sd. Ïja¤ij neh¡» Ïu¤j¤ij¡ bfh©LtU«
Ï¡FHh�f� gy msÎfë� c�sd. Ïit j§fsJ Rt�¿� Û�
j�ikah� Ïu¤j¤ij¤ nj¡F« Ïa�ò bfh©L�sd. Ïjdh� Fiwªj
mG¤j¤ÂY« Ïit äFªj msÎ Ïu¤j¤ij¡ bfh©L�sd. Ï�tif
Áiufë� v©â¡if mÂf«.

Ïu¤j¡ FHh�fë� mik¥ò

Ïu¤j¡ FHh�fë� gy mik¥ò ntWghLf� c©L. ÏU¥ÃD«
Ït�¿� Áy mo¥gil mik¥òfis¡ fhzyh«.

X® Ïu¤j¡ FHhæ� Rt®¥ gFÂÍ« c� ÏlK« c�sd. Rt®¥ gFÂ,
_�W bjëthd �oôå¡�(tunic) vD« mL¡Ff� cilaJ. mit
oôå¡fh Ï�okh m�yJ c� mL¡F, oôå¡fh Ûoah m�yJ
ÏilaL¡F, oôå¡fh v¡°l®dh m�yJ btëaL¡F MF«.

c� mL¡fhdJ v�nlhÔèa«, bk�èa Ïiz¥ò¤ ÂR, Û�j�ik
eh®f� ngh�wt�wh� MdJ. eLtL¡»� bk�èa jir¢ br�f� c�sd.
Ï�tL¡F Ï¡FH� RU§FjY¡F« éçjY¡F« fhuzkh»wJ.
btëaL¡F Ïiz¥ò¤ ÂR¡fshyhdJ. Ïu¤j¡ FHhæ� jok�
m¡FHhæ� é£l« k�W« tifia¥bghW¤jJ.

Ïu¤j¡ FHhæ� tiff�

1. bgça Û� j�ik¤ jkåf�: Ï�tif¤ jkåfë� Rt�¿�
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Û�j�ikÍila eh®f� c©L. Ït�¿� Rt® 1 ik¡uh� msÎilaJ.
Ïit Ïja¤ Jo¥gh� RU§» éçÍ«.

2. jir¢ Rt® jkåf�: Ïit bgça, Á¿a jir¤j�ik bfh©l
jkåf�. bgça jir¤ j�ik¤ jkåfë� Rt�¿�F Û�j�ikæ�iy.
Ït�¿� Rt® jo¤jJ. Rt�¿� 30 - 40mL¡Ff� bk�ikahd jirf�
c©L. Ïu¤j X£l¤ij¡ f£L¥gL¤Jtjh� Ït�¿�F Ïu¤j« gu¥ò«
jkåf� v�W bga®. Ït�¿� é£l« 30-40 ik¡uh�f� msÎilaJ.
Á¿a jir¤ jkåfë� Rt® RU§», éçÍ« Ïa�òilaJ.

3. E© jkåf� m�yJ M®£oçnah�f�: Ïit
jkåfëèUªJ Ïu¤j¤ij jªJ»fS¡F¡ fl¤J»�wd. Ïit RU§»,
éçÍ« Ïa�òila Á¿a FHh�fshF«.

4. jªJ»f�: Ïit E© jkåfS¡F« E© ÁiufS¡F«
Ïilæ� guéÍ�sd. Ït�¿� msÎ 5-8 ik¡uh�fshF«.

5. E© Áiuf�: Ïit j£ilahd, Ú�K£il m�yJ gynfhz
v�nlhÔèa� br�fshyhd FHh�fshF«. E©Áiu, gy jªJ»fë�
xU§»iz¥gh� njh�W«. Ïj� FW¡fsÎ 30 ik¡uh�f�.

6. Áiuf�:  Ïit E© ÁiufS¡F« bgça ÁiufS¡F«
Ïilæ� c�sd. bgça Áiuf� Ïu¤j¤ij Ïja¤Â�F¡
fl¤J»�wd.

2 ä.Û£l® FW¡fsé�F nk�g£l ÁiufëD� th�Îf�
c©L. th�Îf� Ãiw¢ rªÂu� totKilait. Ï�th�Îf�
Ïja¤ij neh¡» Ïu¤j« br�tij cWÂ¥gL¤J»�wd.

Ïu¤j¡ FHh�fë� »isf�
Áy rka« jkå Ïu©lhf¥ ÃçªJ Kotil»wJ. Ï¡»isfS¡F

KoÎ¡ »isf� v�W bga®. ÏUòw§fë� njh�W« FHh�fS¡F¥
g¡f¡ »isf� v�W bga®. jkåf� ÏizÍ« Ïl§fS¡F
mdh°lnkhÁ° m�yJ Ïiz¥Ãl§f� v�W bga®.

Ïu¤j¡ FHh�fS¡F Ïu¤j X£l«
Ãw cl�gFÂfë� c�s cW¥òf�, ÂR¡f�, br�fis¥ ngh�W

gl«.3.6.5 .  jªJ»¡ FHh�

jªJ» v�nlhÔèa� br�

c£fU
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Ïu¤j¡ FHh�fë� Rt�¿�F« czÎ¥bghU£f� njit. XusÎ
Ï¥bghU£f� m¡FHh�fë� c�s Ïu¤j¤ÂèUªJ Rt®fëD�
EiHayh«. ÏU¥ÃD« 1 ä.Û£l® msé�F nk� FW¡fsÎ cila
FHh�fë� ÏJ ÏayhJ. m¤jifa FHh�fë� nk�òw¤Â� thrh
thnrhu«(vasa vasoram) vD« äf E©âa Ïu¤j¡ FHh�f� guéÍ�sd.
Ïit Ïu¤j¡ FHh�fë� Rt®fë� c�shf EiHªJmt�¿�F
Ïu¤j¤ij më¡»�wd.

Ïu¤j¡ FHh�fë� eu«òf�

Ïu¤j¡ FHh�fë� Rt®fë� gçÎ eu«òf� guéÍ�sd. Ïit
FHh�fë� jir¢ Rtç� Ïa¡f¤ij¡ f£L¥gL¤J»�wd.

Ïja«

Ïja« X® c�Çl�w jir-eh® mik¥òila cW¥ghF«. ÏJ r�W
T«ò tot« m�yJ Ãuä£ tot« cilaJ. Vw¡Fiwa éu�fis e�F
kl¡» _oa ekJ ifasÎ ÏU¡fyh«. bghJthf ÑêUªJ nkyhf Ïj�
Ús« 12 br.Û£l® ÏU¡fyh«. Ïj� mf�w gFÂæ�, FW¡fsÎ 8-9 br.Û
ÏU¡fyh«. X® Mâ� clè� Ïja¤Â� vil 230-280 »uh«.

kh®ò cW¥òfsh»a czÎ¡FHh�, Ïja«, czÎ¡FH� ngh�w
gFÂf� mikªJ�s X® cUtf¡ nfh£L¥gFÂ¡F Ûoah°Od« (medi-
astinum) v�W bga®. Ïja« Ûoah°Od« gFÂæ� r�W rh�thf
mikªJ�sJ.

Ïja¤ij¢ R�¿Y« Ïu©lL¡F¥ glykh»a bgçfh®oa« ciw
mikªJ�sJ. Ï�Îiwæ� btë¥gly« ehçiH¥bgçfh®oa« vd¥gL«.
Ïj� c£òwkhf br�gly bgçfh®oa« mikªJ�sJ. Ïja¤Â�F«
bgçfh®oa¤Â�F« Ïilæ� c�s Ïilbtëæ� bgçfh®oa� Âut«
ãu«ÃÍ�sJ.

gl«.3.6.6. Ïja¤Â� mikélK«, btë¥òw¤ njh�wK«

Ûoah°od«

bgUªjkå

Eiupu� jkå
Eiupu� Áiu

fnuhdç jkå

Ñ�bgU�Áiu

Eiupu�

cjuéjhd«
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Ïja¤Â� Rt®, _�W Rt® mL¡Ffsh� MdJ. mit
vÃfh®oa«, iknahfh®oa«, v�nlhfh®oa« MF«. vÃfh®oa«
Ïja¤Â� btë¥òw¤Â� c�sJ. ika¥gFÂæ� c�s iknahfh®oa«
Ïja¤jir¤ ÂRth� MdJ. Ïja Ïa¡f¤Â� Ï¥gFÂ K¡»a
g§fh�W»wJ. mL¡F vÃ¤Ôèa¤jhyhd v�nlhfh®oa« Ïja¤Â�
c£Rtç� c�sJ.

3.1.7. ãzÚ® cW¥òf�
clè� Âut¤ j�ikia¥ ghJfh¥gÂ� Ïu¤j¢ R�W cW¥òfSl�

ãzÚ® cW¥òfS« K¡»a¥ g§fh�W»�wd. ãzÚ®, cl� ÂR¡fë�
Ú®¤j�ikia¥ ghJfh¡fÎ« czÎ¥ ghijæèUªJ bfhG¥ò¥
bghU£fis c£»u»¡fÎ« cjÎ«. E©Qæçfë� jh¡Fj�, c� EiHÍ«
e¢R¥bghU� ghÂ¥ò M»at�¿èUªJ« ãzÚ® ghJfh¡F«. ãzÚ®,
ãzÚ® br�f� (è«nghir£Lf�), ãzÚ® ehs§f�, ãzÚ® Ru¥Ãf�,
lh�Á�f�, k©Ùu�, ijk° Ru¥Ã ngh�wit ãzÚ® cW¥òfshF«.

ãzÚ® br�fS« ÂR¡fS«

ãzÚ® cW¥òfë� ãzÚ® ÂR¡f� c�sd. Ï¤ÂR¡fë�
è«nghir£Lf� vd¥gL« ãzÚ® br�f� c�sd. nkY« Ï§F
kh¡nuhng#°(macrophages), il�oiu£o¡ br�f�, tiy¥Ã�d�
br�f� ngh�witÍ« c�sd. è«nghir£Lf� xUtif Ïu¤j
bt�isaQ¡fshF«. Ïit Át¥ò vY«ò k{i#æ� c�g¤Âah»
Ïu¤j¤Â� _y« Ãw ãzÚ® cW¥òfS¡F« ÂR¡fS¡F« vL¤J¢
br�y¥gL»�wd. è«nghir£Lfë� gy tiffS©L.
B-è«nghir£Lf� m�yJ B br�f� btë¥òw¤ÂèUªJ clèD�
EiHÍ« ntÂa _y¡TWfis milahs« f©L mê¡F« vÂ®

gl«.3.6.7. Ïja« - c� mik¥ò

nk� bgU�Áiu

tyJ V£ça«

_éj� th�Î
tyJ bt�oç¡»�

bgUªjkå

Ãiw¢ rªÂu th�Îf�
<çj� th�Î
fh®nl bl�ond

bt�oç¡Fyh® Ïil¢Rt®

Ñ�¥bgU�Áiu
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e¢R¡fis c�g¤Â br�a¡Toait. T-è«nghir£Lf� itu°fsh�
ghÂ¡f¥g£l br�fis milahs« f©L mê¡F«. �B�, �T�
è«nghir£Lf� vY«ò k{i#æ� c�s _y¢br�fëèUªJ
njh�W»�wd. T-è«nghir£Lf� ijk° vD« ãzÚ® cW¥ÃD� br�w
Ãwnf KÂ®¢Áail»�wd. �B� br�fë� KÂ®¢Á vY«ò k{i#ænyna
ãfG«. Ï¡fhuz§fsh� ijk°, vY«ò k{i# ngh�wt�iw ika ãzÚ®
cW¥òf� vdyh«.

ijk°

ÏUfJ¥òf� bfh©l Ï�ÎW¥ò r�nww¡Fiwa K¡nfhz
totKilaJ. ijk° Ûoah°od« gFÂæ� kh®bgY«Ã�F«
bgçfh®oa¤Â�F« Ïilæ� c�sJ. Ïj� msÎ ekJ taij¥bghW¤J
khWgL«. Ãwªj FHªijæ� clè� ijkì� vil 10-15 »uh«f� MF«.
ts®¢Áæ� msÎ FiwÎgL«.

ijk° fJ¥Ãid¢ R�¿Y« bk�èa Ïiz¥ò¤ ÂRédhyhd
ciw c�sJ. ijk°, Ïu©L mL¡Ffis¡ bfh©lJ. c£òw mL¡F
bkL�yh vd¥gL«. btë¥òwkhf òwâ m�yJ fh®bl¡° gFÂÍ�sJ.
è«nghir£Lf� fh®bl¡° gFÂæ� fhz¥gL»�wd.

ãzÚ®¢ Ru¥Ãf�

Ïit Á¿a, nfhstot mik¥òf�. Ït�¿� msÎ 1-25 ä.Û£l®
ÏU¡fyh«. Ïit ãzÚ® ehs§f� guéÍ�s gFÂf� mid¤ÂY«
c�sd. ÏU¥ÃD« bjhil¥gFÂ(inguinal nodes), iffS¡foæ� (axillary
nodes), fG¤J¥ gFÂ(cervical nodes) M»a _�W Ïl§fëY« Ïit mÂf«
c�sd. X® Ru¥Ãæ� c£òwkhf ird° vD« Ïilãiy¥ gFÂÍ©L.
Ïjid¢ R�¿Y« ghnfhir£o¡ br�f� mikªÂU¡F«.

lh�Á� m�yJ moeh¢ rijf�

Ïit clè� äf¥bgça ãzÚ®¢ Ru¥ÃfshF«. gh¡Oçah¡f�, Ãw
ntÂa¥bghU£fë� jh¡FjèèUªJ cliy¥ ghJfh¡f cjÎ»�wd.
bgçat®fë� bjh©il¥ gFÂæ� Ïit go¥goahf kiwªJ élyh«.
bjh©il¥ gFÂæ� c�Rt�¿� _�W tif lh�Á�f� c©L. Ït�¿�
nk� m©z lh�Á�fns, tH¡f¤Â� �lh�Á�f�� vd¡
F¿¥Ãl¥gL»�wd. Ïit c�th� miw¡F« bjh©il¥ gFÂ¡F«
Ïilæ� c�sd. �bjh©ilòw lh�Á�f��(pharyngeal tonsils),
modhæLf� vd¥gL«. Ïit c� ehÁaiw bjh©il¥gFÂæ� ÏizÍ«
Ïl¤ÂY�sd. eh¡»� mo¥gu¥Ã� c�s ãzÚ® Ru¥Ãf� eh¡F¥òw
lh�Á�f� vd¥gL«.
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k©Ùu�(Spleen)

Ï�ÎW¥ò ÏW¡fkhf _oa ifasÎilaJ. tæ�wiwæ� ÏlJ
gFÂÍY�sJ. k©Ùuè� Át¥ò¡ T�, bt�is¡ T� vd ÏUtif
ãzÚ®¤ ÂR¡f� c©L.

ãzÚ® X£l«

cl� ÂR¡fëèUªJ ãzÚ®¤ jªJ»fë� _y« ãzÚ®
btënaW«. Ï¤jifa jªJ»f� òw¤njh� nuhk§f�, ef§f�, fh®åah,
FW¤bjY«òf�, ika eu«ò k©ly«, vY«ò k{i# ngh�w gFÂfë�
Ï�iy. ãzÚ® jªJ»f� ÏizªJ ãzÚ® ehs§fis¤ njh�W
é¤J�sd. Ïªehs§f� ãzÚ®¢ Ru¥Ãfis neh¡»¢ br�»�wd.
Ïªehs§fS« ãzÚ®¢ Ru¥ÃfS« M§fh§nf cl� gFÂfë�
bjhF¥òfshf c�sd. Ï¤jifa bjhF¥òfis (1) jiy k�W« fG¤J (2)
nk�if¥ gFÂ (3) fh� gFÂ (4) tæW-ÏL¥ò¥ gFÂf� (5) kh®ò ngh�w
gFÂfë� fhzyh«.

gy gFÂfë� ãzÚ® ehs§f� tyJ k�W« ÏlJ ãzÚ® Áiu
ngh®£l�f� têahf Áiufë� Kotil»�wd. KJbfY«ò¥ gFÂæ�
Vw¡Fiwa v£L ãzÚ® ehs§f� Áiu¥ ngh®£l� FHh�fë�
fG¤ÂdU»� ÂwªJ�sd.

gl«.3.7.1 .  ãzÚ® cW¥òf�

r¥»nséa� Áiu

kh®ò¡ FHh�

ãzÚ® Ru¥Ãf�

ãzÚ® ehs«
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3.1.8. eu«òW¥ò¤ bjhF¥ò
kåjå� eu«ò cW¥òf� mid¤ijÍ« g�¿ KGikahf m¿ªJ

bfh�tJ m¿éaè� X® rthyhfntÍ�sJ. gy Ã�èa� br�f� Ït�¿�
c�sd. Ï¢br�fë� gy khWg£l bra�fns kåj®fë� el¤ij¡F«
g©òfS¡F« fhuzkh»�wd. vdnt m¿éaè� gy Jiwfis¢
rh®ªjt®f� Ïjid KGikahf m¿Í« Ka�Áfë� <Lg£L�sd®.
_isg�¿a M�Îf� beL§fhykhf eilbgW»�wd. Ï�iw¡F«
Mæu¡fz¡fhd m¿éayh®, _isæ� mik¥ò bra� Âw� g�¿
Muh�¢Áfë� <Lg£L�sd®. _isia¥ g�¿ KGikahf¤
bjçªJbfh�s c�SW¥gik¥Ãa�, cl�braèa�, _y¡TW cæça�,
cséa�, kU¤Jt« ngh�w gy Jiwfë� nkY« f©LÃo¥òf�
njit¥gL»wJ.

mo¥gilæ� eu«ò cW¥òf� �ãôuh�f�� vD« eu«ò br�fsh�
Mdit. cz®Îfis ãôuh�f� fl¤J»�wd. nkY« bg�w cz®Îfis
m¿aÎ«, M�Î br�aÎ« nrä¥ò br�aÎ« Ïit fhuzkh»�wd. Ïit
Ïa¡f§fS¡bfd jirfis¤ ö©léaY«. _is, j©Ltl«, eu«òf�
M»at�¿� gy bjhl®òfSl� mikªJ�s ãôuh�fë� bra� Kiwf�
äfÎ« Á¡fyhdit.

X® ãôuh� mo¥gilæ� ir£lh� vD« br� mik¥Ãdh� MdJ.
ir£lhå� Ú£Áf� bl�oiu£Lf�, bl�ouh�f� MF«. Ãwt�Wl�
bjhl®ò bfh�S« Ú©l Ú£Á M¡rh� vd¥gL«. ir£lh�fë�
mik¥ÃY« bl�ouh�fë� v©â¡ifæY« M¡rhå� mik¥ÃY«
ntWghLf� c©L.

X® ãôuh� mU»Y�s k�bwhU ãôuhDl� KoÎ¤j£L
gFÂædh� bjhl®ò bfh©L�sJ. Ï¤jifa bjhl®òfS¡F irdh¥°
v�W bga®. KoÎ¥ gFÂæ� eu«òf� jirfSl� bjhl®ò bfh©L�sd.
Ï¤bjhl®Ã�F eu«ò-jir Ïiz¥òf� v�W bga®.

X® cl� eu«Ã� mik¥ò

X® eu«ò gy eu«ò eh®f� MdJ. ÏÂY�s M¡[h�f� Rth�
br�fsh�(schwann cells) _l¥g£L�sd. Ïit ~ghÁ¡Fiy(fasciculi) vD«
f£Lfshf c�sd. Ï¡f£Lfë� v©â¡if eu«òfë� ntWgL«.
Ï¡f£Lfë� bjhF¥ò vÃãôça« vD« ciwah� _l¥g£L�sJ.
jå¤jå f£Lf� bgçãôça« ciwah� NH¥g£oU¡F«. ÏjD�
v�nlhãôça« vD« Ïiz¥ò¤ ÂR c©L.

X® eu«Ã� vÃãôça« gFÂ 30-70% mikªÂU¡F«. ÏÂY�s
bfhG¥ò, eu«Ã�F bk�ik¤j�ikia më¡F«.
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bgçãôça¤Â� mL¤jL¤j mL¡Ffshf¥ gy j£ilahd g�Kf¢
br�f� c�sd.

eu«Ã� c�sik¥òfS¡F thrh be®nthr« vD« E©âa
Ïu¤j¡ FHh�f� Ïu¤j¤ij vL¤J¢ br�Y«.

eu«òW¥gikÎ

eu«òW¥òf� x�Wlbdh�W bjhl®òilait. Ït�iw¥ gy
bjhF¥òfshf¥ Ãç¡fyh«.

m) ika eu«òW¥òf�(C N S)

Ï¤bjhF¥Ã� _isÍ« j©LtlK« c�sd. Ïit
vY«giwfëD� ghJfh¥ghf c�sd. _isahdJ k©ilnah£oD�S«
j©Ltl« KJbfY«Ã� ãôu� fh�thæD�Skhf mikªJ�sd.
k©ilnah£L¥ bgUªJisæ� têahf j©Ltl« _isæèUªJ
Ñêw§»Í�sJ.

M) btë br� eu«òf�(P N S)

_is eu«òfS« j©Ltl eu«òfS« btëbr� eu«òfshF«.
_is eu«òf� 12 ÏizfS« j©Ltl eu«òf� 31 ÏizfSkhf c�sd.

Ï) gçÎ eu«òf�

Ïªeu«òf� _is, j©Ltl cW¥òfëèUªJ c�SW¥ò¤
jirfS¡F br�Âfis vL¤J¢ br�»�wd. Ïit Ïa§F eu«gikÎ
v�W« Tw¥gL»�wd(involuntary nervous system).

I. _is

Ï�ÎW¥ò ghJfh¥ghf k©ilnah£oD� c�sJ. Ï§F _�W
ciwf� Ïjid¢ N�ªJ�sd. Ï�Îiwfis ÏU ÃçÎfshf¡ Twyh«.

1. gh¡»bkå¡°(Pachymenix) - oôuhnk£l® ciw

2. by¥nlhbkå�#°(Leptomeninges) - muh¡dhæL ciw, gahnk£l®.

oôuhnk£l®

_isæ� nk� ciwahF«. Ï�Îiw Û�j�ika�w ml®¤Âahd
ciwahF«. ÏjidaL¤J muh¡dhæL ciw c�sJ. ÏJ ika
ciwahF«. mu¡dhæL, igahnk£l® ciwfS¡F Ïilæ� Ñ�
muh¡dhæL ÏilbtëÍ�sJ. Ï¥gFÂæ� _is-j©Ltl ÂutK«
Ïu¤j¡ FHh�fS« c�sd. gahnk£l® _isæ� Ñ� ciwahF«.
Ï�Îiwæ� ÛJ Ïu¤j¡ jªJ»f� guéÍ�sd.
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kåjç� _is 1.3 ».»uh« vilÍ�sJ. ÏÂ� xU Ã�èaD¡F«
nk�g£l ãôuh�f� c�sd. ts®¢Á mo¥gilæ� _isia _�W
gFÂfshf¥ Ãç¡fyh«.

1. ònuhr�Á~gy� (K� _is) (Prosencephalon)

Ï¥gFÂæ� bgU_isÍ« ila�Á~gy� gFÂfS« c�sd.
bgU_isahdJ _isæ� bgça gFÂahF«. Ï¥gFÂ X® ika¥
Ãsédh� Ïu©L miu¡nfhs§fshf mikªJ�sJ. Ï¡nfhs§f�
mo¥òw¤Â� fh®g° fnyhr« vD« eu«ÃiH mik¥gh� ÏizªJ�sd.

bgU_isæ� nk�gu¥Ã�F fh®bl¡° m�yJ rh«g� ãw¥gFÂ
v�W bga®. Ï¥gFÂ 2-4 ä.Û£l® ml®¤ÂÍ�sJ. mj� c£òwkhf
bt©ik¥ gFÂÍ�sJ. bgU_isæ� nk�òw¤Â� �ifiu� (Gyri) vD«
gy ko¥òf� c�sd. Ïit fh®bl¡ì� btë¥gu¥gsit mÂfç¡F«.
Ït�¿�F Ïilæ� c�s Á¿a g�s§fS¡F �r�ir� (sulci) v�W bga®.

bgU_is miu¡nfhs§fis eh�F fJ¥òfshf¥ Ãç¤J¡
fhzyh«.

K�fJ¥ò (m) ~Ãuh�l�(Frontal) - jiyæ� K�òw« c�sJ.

nk�fJ¥ò (m) bgiu£l�(Parietal) - c¢rªjiyæY�sJ.

g¡f¡fJ¥ò (m) bl«bghu�(Temporal) - _isæ� ÏUòw§fëY« c�sJ.

Ñ�¡fJ¥ò (m) M¡ÁÃ£l�(Occipital)- _isæ� mo¥òw¤ÂY�sJ.

Ï�g�oòy«

gl«.3.8.1. kåj _isæ� c�sik¥ò

bgU_is

j©Ltl«

gh�°

KFs«

Ã £ ô £ l ç
Ru¥ÃÁW _is

fh®g° fnyhr«



136

K� _isæ� ila�Ábgy� ÏU gFÂfis¡ bfh©lJ. mit
Kiwna jyhk°, iA¥nghjyhk° MF«. Ï¥gFÂ bgU_is¡F«
_is¤j©o�F« Ïilæ� c�sJ. iA¥nghjyhk° gçÎ eu«òfSl�
bjhl®ò bfh©L�sJ. Ï¥gFÂæ� mo¥òw¤Â� òd� tot
Ï�~g�oòy« c�sJ. Ï�ÎW¥ò Ã£ô£lç Ru¥Ãæ�
ãônuhiA¥nghigÁRl� bjhl®ò bfh©L�sJ.

II. Ïil_is m�yJ Ûr�Á~gy�(Mesencephalon)

ÏJ _isæ� Á¿a gFÂahF«. Ïj� nk�òw¤Â� eh�F Á¿a
t£ltot cW¥òf� c�sd. mt�¿�F fh®¥nghuh Fthoçb#ädh (cor-
pora quadrigemina) v�W bga®.

III. Ã�_is m�yJ nuh«g�Á~gy�(Rhombncephalon)

Ï«_is¥ gFÂæ� KFs«, gh�° tnuhè(pons varolii), ÁW_is
vd _�W gFÂf� c�sd. ÁW_is, Ïu©L fJ¥òfis¡ bfh©lJ.
Ïj� nk�òw« gy ko¥òf� c�sd. mit ~nghèah(folia) vd¥gL«.
ÁW_isæ� _�W gFÂfS©L. mit

~Ãsh¡fnfhnehLyh® fJ¥ò(flocconodular lobe)- Á¿a nk� mik¥òf�.

bt®ä°(vermis)- ika, FW»a gFÂ

g¡f¡ nfhs§f�(lateral hemispheres)- Ïu©L bgça miu¡nfhs§f�.

gh�°(pons) vD« gFÂ KFs¤Â� nk�gFÂæ� c�sJ. Ï¥gFÂ
c�, btë¢br�Y« eu«òfë� jlkhf c�sJ.

KFs«, 3 br.Û£l® ÚsKilaJ. Ï¥gFÂ j©Ltl¤Â� bjhl®¢ÁahF«.
j©Ltl¤Â�F« _is¡F« Ïilæ� Ïiz¥ò¥ ghykhf c�sJ.

_is¤j©L

KFs«, gh�°, Ïil_is M»a _�W gFÂfS« _is¤ j©L
vd¥gL»�wd. Ï¥gFÂ j©Ltl¤ij _isÍl� Ïiz¡»wJ. 12 _is
eu«òfë� 10 eu«òf� Ï¥gFÂæ� têahfnt _isÍl� bjhl®ò
bfh©L�sd.

j©Ltl«

j©LtlkhdJ k©ilnah£o� bgUªJisæèUªJ
Ïu©lhtJ ÏL¥bgY«ò gFÂtiu mikªJ�sJ. Ï¥gFÂ
KJbfY«ò¤ bjhlçid él Ús¤Â� FiwthdJ. ÏU Ïl§fë�
j©Ltl« mf�W�sJ. mit Kiwna fG¤J¥ òil¥ò (cervical en-
largement), ÏL¥ò¥ òil¥ò(lumbar enlargement) vd¥gL«. ÏL¥ò¥ òil¥Ã�
Ñ�, j©Ltl« FWfyilªJ T«ò toé� c�sJ. Ï¥gFÂ¡F nfhd°
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bkL�yhç° v�W bga®. Ïjid¤ bjhl®ªJ Ïiz¥ò¤ÂR eh®f� Ú©L
mikªJ�sd. mj�F KoÎ eh® Ú£Áf�(filum terminal)v�W bga®. nfhd°
bkL�yhç°, KoÎ eh® Ú£Á M»a gFÂf� FÂiu thè� KoÎ¥ gFÂia
nghY�sjh� Ïj�F �FÂiu th�� m�yJ fhlh <Féddh(cauda equina)
vD« bga® c©L.

j©Ltl¤Â� FW¡F bt£L¤ njh�w¤Â� ika¥gFÂæ� rh«g�
ãw gFÂæidÍ« mjid¢ R�¿Y« bt©ik ãw¥gFÂæidÍ«
fhzyh«. rh«g� ãw¥gFÂæ� eu«ò br�f�, bl�oiu£Lf� c�sd.
bt©ik¥ gFÂæ� eu«ò¤ jl§f� c�sd.

j©Ltl¤Â� nkY« ÑG« tç¥g�s§f� c�sd. 31 Ïizf�
j©Ltl eu«òf� njh�¿Í�sd. x�bthU eu«ò« nk� nt®, Ñ� nt®
gFÂfsh� j©Ltl¤Jl� ÏizªJ�sJ. nk� ntç�, nk�nt® eu«gQ
c©L.

miwf�

_isÍ« j©LtlK« ÏizªJ X® c�Çl�w FH� ngh�w j�ik
bfh©L�sd. _isæD� c�s miwf� bt�oç¡»�f� vd¥gL«.

bgU_is miu¡nfhs¤ÂD� c�s bgça FêÎ¥ gFÂ g¡f
bt�oç¡»�(lateral ventricle) vd¥gL«. X® g¡f bt�oç¡»� x�whtJ,
Ïu©lhtJ bt�oç¡»�fë� Ïizth� V�g£L�sJ. ÏUòwg¡f
bt�oç¡»�fS« Ïu©L Ïil bt�oç¡»� Jisfë�(foramen of
Monro) _y« ÏizªJ�sd. Ã� Ïit ila�Á~gy� gFÂæ� c�s
_�whtJ bt�oç¡»ëD� ÂwªJ�sd. _�whtJ bt�oç¡»shdJ
KFs¤ÂD� c�s eh�fhtJ bt�oç¡»� miwæD� ÂwªÂU¡F«.
Ï�éiz¥ò X® FW»a fh�thæ�(aqueduct of sylvius) têahf V�gL«.
Ïjid¤ bjhl®ªJ j©Ltl¤Â� ika¡fh�th� mikªÂU¡F«.
ika¡fh�thahdJ j©Ltl¤Â� ÏWÂtiu¥ guéæU¡F«.

gl«.3.8.2. j©Ltl« FW¡F bt£L¤ njh�w«

rh«g� ãw¥ gFÂ

bt©ik ãw¥ gFÂ

j©Ltl¡ fh�th�

nk� g�s«
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_is j©Ltl¤ Âut«

Ï¤Âut« _isæ� bt�oç¡»� miwfëD�S«
j©Ltl¤Â� ika¡ FHèD�S« gué¡ »l¡F«. Ï¤Âut¤Â� 80-90%
g¡f bt�oç¡»� miwfëD� c�s Áw¥ò¢ br�fsh»a vbg�ilk�
br�fë�(ependymal cells) c�g¤Âah»wJ. v�Áa 10-12% Âut« _�whtJ,
eh�fhtJ miwfë� c�s m�tif¢ br�fë� c�g¤ÂahF«.
vbg�ilk� br�f�, MjuÎ¤ ÂR, bjhl®òila Ïu¤j¡ FHh�f�
M»ait _�W« ÏizªJ nfhuhæL Ïiz¥òf� (choroid plexuses)
vd¥gL»�wd. Ï¥gFÂ, _isæ� ciwah»a gahnk£lç� c� neh¡»a
ts®¢Áah� V�gL«.

3.1.9. cz®Î cW¥òf�
R�W¥òw¤ÂèUªJ xë, bt¥g«, xè, ntÂa RH�Á, mG¤j«,

bjhLj�, Ú£Áailj� ngh�w gy cz®Îfis cæçf� bgwyh«. Ït�iw
czU« mik¥òfS¡F cz®Î cW¥òf� v�W bga®. Ï�ÎW¥òf�
jh§f� bgW« cz®Îfis¤ ö©Lj�fshf eu«òfë� _y«
fl¤J»�wd.

njhè� bjhLcz® cW¥òfns äf vëa cz®Î cW¥òfshF«.
Ïit jå¤j eu«ò br�fsh� Mdit. Ãw cz®Î cW¥òf� Á¡fyhd
mik¥òf� cilait. Ï�ÎW¥òfë� c�s Áw¥ò¥ gFÂf� cz®Îfis
czU«. f©fS« fhJfS« äf K¡»a cz®Î cW¥òfshF«.

f ©

X® f© _�W ciwf� bfh©lJ.

ciwf� gFÂf�

1. nk� ciw (m) eh® ciw °»ëuh(sclera), fh®åah(cornea)

2. ika ciw nfhuhæL(choroid), Áèaç
cW¥ò(ciliary body), Iç°(iris)

3. c� ciw (m) eu«ò ciw éê¤Âiu

f©â� bt©gly« °»ëuh vd¥gL«. f©â� btë¥gu¥Ã�
bgU«gFÂæid ÏJ _oÍ�sJ. Ï¥gFÂ f©â�F Kiwahd
tot¤ij¤ jU«. ghJfh¥ò më¡F«.

f©â� K� gFÂæ� xë CLWÎ« tifæ� c�s ãwk�w gFÂ
fh®åah vd¥gL«. Ï¥gFÂæ� têahf xë CLWÎ«. Ï¥gFÂ
bfhyh#�, Û� ÏiHf�, ònuh£onah»is¡f�f� bfh©l Ïiz¥ò¤
ÂRédh� MdJ.
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f© nfhs¤Â� eLÎiw¥ gFÂ Ïu¤j¤ jªJ»fisÍilaJ. nkY«
Ï¥gFÂæ� bkyå� ãwäfS« c�sd. Ï¥gFÂna éêæ� fW¥ò¥
glykh»wJ. K�òwkhf Ï�Îiw Áèaç cW¥ÃidÍ« Iç°(iris) vD«
xë¡ FW¡F« mik¥ÃidÍ« bfh©L�sJ.

Áèaç cW¥Ã� bk�ikahd Áèça¤ jirf� c�sd.
Ï¤jirfë� Ïa¡f¤jh� éêby�Á� tot« khwyh«.

f©â� ãw¥ gFÂ Iç° MF«. Ï¥gFÂ fU¥ò, gG¥ò m�yJ
Cjh ãw¤ÂèU¡fyh«. ÏJ Ãô¥Ã�(pupil) m�yJ éê¥ghitia¢
R�¿Y« RU§F« Ïa�òl� mikªÂU¡F«. xëahdJ Ï¥gFÂæ�
têahfnt f©âD� EiHÍ«. EiHÍ« xëæ� mséid Iç°
f£L¥gL¤J«.

by�R

°»ëuh

éê¤Âiu

nfhuhæL
Áèaç cW¥ò

fh®åah
f©ghit

Iç°

gl«.3.9.1. f© - bt£L¤ njh�w«

gl«.3.9.2. f© - K� òw«

Áèaç cW¥ò

by�R
f©ghit

Iç°

fh®åah m¡Ft° ïôk®
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f©nfhs¤Â� c� ciw éê¤ÂiuahF«. Ï�Îiwæ�
btë¥òwkhf ãwä éê¤ÂiuÍ« c£òwkhf cz®Î éê¤ÂiuÍ«
c�sd. cz®Î éê¤ÂiuahdJ xë cz® j�ikÍilaJ. Ï¥gFÂæ�
cz® br�fshf T«òf�(cones), F¢Áf�(rods) vD« mik¥òf� c�sd.
T«òf� 7 ä�èa�fS« F¢Áf� 120 ä�èa�fSkhf mikªÂU¡F«.

f©ziwf�

f©âD� Ïu©L K¡»a miwfS©L. éêby�Á� K�dhf
X® Á¿a miwÍ« Ã� òwkhf X® bgça miwÍkhf mit mikªÂU¡F«.

K�òw miw nkY« Ïu©L miwfis¡ bfh©lJ. Ïitfë�
Kj� miw fh®åahé�F« IçÁ�F« Ïilæ� c�sJ. Ïu©lhtJ miw
IçÁ�F« éêby�Á�F« ÏilæèU¡F«. Ï�éU miwfS« mFt°
ïôk®(aqueous humour)  vD« bghUsh� ãu¥g¥g£L�sd. Ï¥bghU�
f©âD� c�s mG¤j¤ij¥ ghJfh¡F«.

éêby�Á� Ã�òw« c�s miw bgçaJ. ÏÂ� é£ça°
ïôk®(vetreous humor) vD« T�k¥ bghU� c�sJ.

gl«. 3.9.3 éê¤Âiu - T«òfS« F¢ÁfS«

T«òf�

f© ãôuh�f�

F¢Á br� gl«. 3.9.4. F¢Á br�

yhbk�ny

ik£nlhfh©oça«

c£fU

gl«. 3.9.5. f© miwf�

mFt° ïôk® é£ça° ïôk®
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éêby�R X® Áw¥ghd mik¥ghF«. Ï�tik¥ò xë
CLWt¡Toa ÏUòw« Féªj mik¥ghF«. Ï¥gFÂ Ú©l ö©
vÃ¤Ôèa� br�fsh� MdJ. Ït�¿�F by�R ÏiHf� v�W bga®.
Ï�éiHfëD� »ç°liy�f� vD« òuj§f� ãu«ÃÍ�sd. ÏU
f© miwfS¡F« Ïilæ� éêby�R nk�-Ñ� Ïiz¥òfsh�
ãiy ãW¤j¥g£L�sJ.

f©fë� bra� ÂwD¡F Jiz cW¥òfsh»a f©âikf�,
f©òUt«, f©bk� gly«, f©Ù® Ru¥Ã ngh�wit cjÎ»�wd.

be�¿¥ gFÂæ� njh�W« éa®it f©âD� Ïw§fhk�
f©òUt« jL¤JéL«. neuoahf Nçaxë f©fë� ÛJ éGjiyÍ«
XusÎ f©òUt« jL¡fyh«.

f©âikfS« mj� éë«Ã� c�s nuhk§fS« öR¥
bghU£f� f©fë� éGtij¤ jL¡fyh«. c£òwkhf f©âikf�
ÏizÍ« Ïl¤ÂY�s Á¿a Át¥ò-Ïs�Át¥ò ãwKila ts®¢Á¡F
fhu§»�(caruncle) v�W bga®. Ï¥gFÂæ� khWg£l éa®it¢ Ru¥Ãf�
c�sd. f©âikfë� c�éë«Ã� c�s Ru¥Ãf� f©âikfS¡F
<u¤j�ikaë¡»�wd. nkY« Ïnjngh�W f©âikfë� c£òwkhf
bk�nghäa� Ru¥ÃfS« c©L. Ït�¿� Ru¥Ã�F Óg« v�W bga®.

f©âikfë� c£òw¤ÂY« f©fë� nk�òw¤ÂY« guéÍ�s
bk�èa gly¤Â�F f�#§oth(conjunctiva) m�yJ éê bk� gly« v�W
bga®.

f© Fêæ� nk� Xu éë«Ã� f©Ù®¢ Ru¥Ãf� c�sd.
Ï¢Ru¥Ãf� xU ehis¡F xU ä.è vD« msé� f©Ùiu¢ Ru¡»�wd.
Ï¡f©Ù® f©gu¥ig öÁfë�¿ ö�ikahf it¤ÂU¡f cjÎ«.
f©â� Ñ� Xu¤Â� Á¿a Jisf� c©L. mt�¿�F g§lh(puncta) v�W
bga®. Ï¤Jis f©Ù® E© fh�thæD� ÂwªJ�sJ. fh�th� X®
igæD� KotilÍ«. Ï�tik¥ò mÂf¥goahd f©Ùiu Ú¡f cjÎ«.

bréf�

bréf� xè cz® cW¥òf�. X® bréahdJ c£bré, eL¢bré,
btë¢brébad _�W gFÂfSilaJ.

btë¢bré: btë¥òwkhf rij¥g�W�s brékl� c�sJ.
Ï¥gFÂ Û�j�ikÍila FU¤bjY«ò k�W« njhèdh� MdJ.
Ïjid¤ bjhl®ªJ btë¢bré¡ FHh� c�sJ. Ï¡FHhæ� c£Rtç�
nuhk§fS« bkGF¥bghU� Ru¥ÃfS« c�sd. Ïit btëæèUªJ
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öR¥bghU£f� EiHtij¤ jL¡F«. FHhæ� Koé� bré¥giw c�sJ.
Ï�ÎW¥ò Ú�K£il toé� _�W mL¡Ffis¡ bfh©oU¡F«. Ï¥gFÂ
btë¢bré, eL¢bré¥gFÂfë� Ïilæ� c�sJ.

eL¢bré: Ï¥gFÂæ� _�W bré¢ Á�bwY«òf� c�sd. mit R¤Â,
g£lil, m§fto vd¥gL«. R¤Â vY«Ã�(malleus) ÏU Ú£Áf�
bré¥giwÍl� bjhl®ò bfh©L�sd. g£lil vY«ò(incus) ÏUòw«
c�s R¤Â, m§fto vY«òfSl� bjhl®ò bfh©L�sJ. m§fto
vY«ò(stapes) c£òwkhfÎ�s c�fhÂ� KotilªJ�sJ.

c£bré: Ï¥gFÂæ� k©ilnah£oD� c�s ghijfS« miwfS«
c©L. Ïj�F vY«ò yhÃçª¤ v�W bga®. ÏÂ� _�W gFÂfS©L.
mit fh¡ëah(cochlea), bt°oôó�(vestibule), miut£l¡ fh�th�fshF«.
Ï�ÎW¥òf� xè cz®it m¿a cjÎ«.

3.1.10. ehsä�yh¢ Ru¥Ãf�
ekJ clè� Ïu©L K¡»a f£L¥gh£L mik¥òf� c©L.

mit eu«òW¥òfS« ehsä�yh¢ Ru¥ÃfSkh«. Ïit cl� cW¥òfë�
Ïa¡f¤ij¡ f£L¥gL¤JtJl� xU§»izªj Ïa¡f§fS¡F«
fhuzkh� c�sd. ehsä�yh¢ Ru¥Ãf� ntÂa _y¡TWfë� _y«
ÂR¡fS¡fhd f£L¥gh£L¢ br�Âfis mD¥ò»�wd.
Ï«_y¡TWf� Ïu¤j X£l¤Â� _y« fl¤j¥gL»�wd.
Ï«_y¡TWfS¡F Ah®nkh�f� v�W bga®. Ah®nkh�f� cl�
cW¥òfë� bra�fis¡ f£L¥gL¤Â cl� ãiyfis Óuhf

m§fto

btë¡fhJ kl�

miut£l¡ fh�th�

fh¡ëah

R¤Â
g£il

bré¡FH�

gh®it eu«ò

bré¢

bré¥giw

 

gl«. 3.9.6. fhJ - c�sik¥ò

Á�bwY«òf�
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it¤ÂU¡f cjÎ»�wd. gy ehsä�yh¢ Ru¥Ãf� ekJ clè� c©L.
Ã£ô£lç, ijuh�L, ghuijuh�L, fza«, m£çd�f�, éªJ¢
Ru¥Ãf�, m©l¢ Ru¥Ãf� ngh�wit K¡»a¢ Ru¥ÃfshF«.

Ï¢Ru¥Ãfë� bra�fis KGikahf m¿tjh� gy neh�fis¡
f£L¥gL¤jyh«.

Ã£ô£lç Ru¥Ã m�yJ iA¥nghjyhk°

Ï�ÎW¥ò v£L K¡»a Ah®nkh�fis¢ Ru¡F«. Ïit clè� gy
ãf�¢Áfis¡ f£L¥gL¤JtnjhL Ãw ehsä�yh¢ Ru¥ÃfisÍ«
Ïa¡F»�wd. _isæ� iA¥nghjyhk° gFÂ Ã£ô£lçÍl�
ÏizªJ�sJ. Ã� Ã£ô£lç Ru¥Ã iA¥nghjyhk° Ú£ÁahF«.

Ã£ô£lç Ru¥Ãæ� mik¥ò

Ï¢Ru¥Ã 1 br.Û£l® FW¡fsÎ cilaJ. Ïj� vil 0.5 - 1 »uh«
MF«. k©ilnah£o� _is¥gFÂæ� jiuæ� c�s °Õdh�L vY«Ã�
br�yh l®Áfh(sella turcica) vD« X® g�s« c©L. m§F Ï¢Ru¥ÃÍ�sJ.
_isæ� iA¥nghjyhkRl� Ã£ô£lç Ru¥Ã Ï�g�oòy«(infundibulum)
vD« Ú£Áah� bjhl®ò bfh©L�sJ.

njh�Wj�, bra�f� M»at�¿� mo¥gilæ� Ï¢Ru¥Ã Ïu©L
gFÂfshf¥ Ãç¡f¥gL«. mit Ã� Ã£ô£lç m�yJ
ãônuhiA¥nghigÁ°(neurohypophysis), K�Ã£ô£lç m�yJ
mondhiA¥nghigÁ°(adenohypophysis) MF«.

Ã£ô£lç

ijuhæLghuhijuhæL

fza«m£çd�

éªJ¢ Ru¥Ã

m©l¢ Ru¥Ã

gl«. 3.10.1. ehsä�yh¢ Ru¥Ãf�
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Ã� Ã£ô£lç m�yJ ãônuhiA¥nghigÁ°

Ï�ÎW¥ò _isÍl� bjhl®òilaJ. vdnt ÏJ
ãônuhiA¥nghigÁ° vd¥gL«. fUts®¢Áæ� _isæ� Ñ�¥gFÂæ�
iA¥nghjyhkÁ� bjhl®¢Áahf¤ njh�W«. _isæ� Ñ�ts®¢Áah�
Ï�g�oòy« njh�W«. mj� Eå¥gFÂ bgçjh» Ã�Ã£ô£lçah»wJ.
Ï¢Ru¥Ãæ� Ah®nkh�f�, ãônuhAh®nkh�f� vd¥gL«.

K�Ã£ô£lç m�yJ mondhiA¥nghigÁ°

fUts®¢Áæ� c�thæ� Tiu¥gFÂ nk� òwkhf ts®¢ÁÍ�W X®
ig mik¥ig njh�Wé¡F«. Ïj�F �uh¤nfæ� ig� (Rathkey’s pouch)
v�W bga®. Ï¥gFÂ Ã� Ã£ô£lç neh¡» tsU«. th�¥ gFÂæ�
bjhl®Ãid ÏHªJ Ï¥gFÂ K�Ã£ô£lçah»wJ. Ï¢Ru¥Ã _�W
gFÂfisÍilÍJ. mit gh®° oôguhè°(pars tuberalis), gh®°
o°lhè°(pars distalis), gh®° Ï�l®Ûoah(pars intermedia) MF«.

Ã£ô£lç _is¤bjhl®ò

iA¥nghjyhkì� gy Ïu¤j¡ FHh�f� c©L. Ïj�F Kj�ãiy
jªJ»¥ Ã�d� v�W bga®. Ï¥gFÂæèUªJ K� Ã£ô£lç tiuæY«
iA¥nghjyhnkh iA¥nghÃÁ° ngh®£l� FH� mikªJ�sJ. (X®
ngh®£l� Ïu¤j¡ FH� jªJ»fshf¤ Jt§» jªJ»fshfnt KotilÍ«).
Ï¥ngh®£l� FH� K� Ã£ô£lçæ� jªJ» Ko¢Á� KotilÍ«.
iA¥nghjyhkÁ� c�g¤ÂahF« ãônuhAh®nkh�f� Kj�ãiy jªJ»
Ã�dè� nrä¡f¥gL«.

ijuhæL Ru¥Ã

Ï¢Ru¥Ã Ïu©L fJ¥òfis¡ bfh©lJ. Ïit _¢R¡FHè� nk�

gl«. 3.10.2. Ã£ô£lç -(m)KG¤ njh�w«  (M)Ú� bt£L¤ njh�w«

ãônuh iA¥nghigÁ°

gh®° oôguhè°

gh®° o°lhè°

gh®° Ï�l®Ûoah(M)

mondhiA¥nghigÁ°

iA¥nghjyhk°

Ï�g�oòy«

(m)
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gFÂæ� ÏU g¡f§fëY« c�sd. Ï¡fJ¥òf� FW»a Ï°Jk°
(isthmus)vD« ijuh�L ÂRédh� Mdit. ehsä�yh¢ Ru¥Ãfë�
ijuhæL bgçaJ. Ïj� vil 20 »uh«.Ï�ÎW¥Ã� gy Ïu¤j¤ jªJ»f�
c©L. mU»� c�s Ãw ÂR¡fisél Ï�ÎW¥ò äf¢ Át¥ghdJ.

ÏjD� gy nfhs tot ghè¡»�f� c©L. Ït�¿� Rtç� T«ò
tot vÃ¤Ôèa br�fS©L. ghè¡»ë� eLé� X® Ïilbtë c©L.
m�él« ijnuhFnshòè�(thyroglobulin) ònuh£Odh� ãu«ÃæU¡F«.
Ï¥gFÂ mÂf msé� ijuhæL Ah®nkh�fis¤ nj¡»it¡f¡ ToaJ.
ijuhæL Ru¥Ãah� Ru¡f¥gL« Ah®nkh�f� ijuh¡Á�, fh�Ánlhå�
MF«.

ghuijuhæL Ru¥Ãf�

Ïit ijuhæL Ru¥ÃÍl� Ïizªnj c�sd. ijuhæL Ru¥Ã¡
fJ¥òf� x�bth�¿� Ã�òw¤ÂY« Ïit òijªJ�sd. eh�F
ghuijuhæL Ru¥Ãf� c©L. c�shf br�f� ml®¤Âahf c�sd.
Ï¢br�f� ghuijuhæL Ah®nkhid¢ Ru¡»�wd.

m£çd� Ru¥Ãf�

Ïit ÁWÚuf¤Â� nkY�sd. Ït�iw¢ R�¿Y« mo¥ngh° ÂR
c�sJ. Ï¢Ru¥Ãf� X® Ïiz¥ò¤ÂR ciwæD� c�sd.

m£çd� Ru¥Ãfë� c£òw« bkL�yhÎ« btë¥òwkhf fh®bl¡°
gFÂÍK©L. Ï�éU gFÂfS« fUts®¢Áæ� ÏUntW ÂR¡fëèUªJ
njh�Wtd. bkL�yhé� g�Kf¢ br�f� beU¡fkhf c�sd.
fh®bl¡ì� br�f� Á¿ait. Ï¢br�f� _�W mL¡FfshÍ�sd. mit
FshkUnyhrh mL¡F(Zona glomerulosa), ghÁFny£lh mL¡F(Zona
fasciculata), bu£oFny£lh mL¡Ff�(Zona reticulata) MF«.

m£çd� bkL�yh, vÃbe~¥ç� (m£çdè�) , eh®vÃbe~Ãç�
(eh®m£çdè�) vD« K¡»akhd Ah®nkh�fis¢ Ru¡»�wd.

gl«. 3.10.3. ijuh�L k�W« ghuhijuh�L

gl«. 3.10.4. ijuh�L F. bt. njh�w«

_¢R¡ FH�

ijuh�L

ghuhijuh�L

Ru¥ò¢ br�f�

mÁd°
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fh®bl¡° gFÂ Ah®nkh�f�, fh®£orh�(cortisol) M�nlh°onuh�
(Aldosterone) MF«.

fiza«

fiza«, Ïiu¥igÍ« K�ÁWFlY« ÏizªJ�s Ïl¤Â�
tis¥ gFÂæ� c�sJ. Ïj� vil 85-100 »uh«. Ï�ÎW¥ò 15 br.Û£l®
ÚsKilaJ.

fiza«, ehsK�s, ehsä�yh Ru¥Ã¤ j�ikf� cilaJ.
ehsä�yh Ru¥Ã¥ gFÂæ� fiza¤ ÔÎf� (yh§f®Ahå� Â£L¡f�)
c�sd. Ït�¿� v©â¡if 500,000 - 1,000,000 MF«. Ï¤Â£Lfë�
M�gh(œ) br�fS«(20%), Õ£lh(ß) br�fS« (75%) c�sd. œ br�f�
FS¡ffh� Ah®nkhidÍ« ß br�f� Ï�Rè� Ah®nkhidÍ«
Ru¡»�wd. _�whtJ tifahd bl�£lh br�fS« (5%) c�sd.
Ï¢br�f� nrhkhnlh°lho� Ah®nkhid¢ Ru¡»�wd.

3.1.11. ÁWÚuf cW¥òf�
ÁWÚuf cW¥òfS« Ïd¥bgU¡f cW¥òfS« fU ts®¢Áæ�

khWg£lit. bra�fë� Ï�éu©L cW¥òfS« khWg£l
Ïa�òfSilait. Ï¡fhuz§fsh� Ï�éU cW¥ò¤ bjhF¥òfS«
jå¤jåna étç¡f¥g£L�sd.

ÁWÚuf§f�, ÁWÚ® ehs§f�, ÁWÚ®¥ig ngh�wit ÁWÚ®
cW¥òfshF«.

ÁWÚuf§f�

Ïit mtiuéij totKilaJ. ÁWÚuf« gG¥ò fyªj Át¥ò
ãwKilaJ. Ïit tæ�wiwæ� Ã� Rtç� x£oÍ�sd. ÏlJ ÁWÚuf«

gl«. 3.11 . 1 .  kåj - ÁWÚuf
cW¥òf�

ÁWÚuf¢ Áiu
ÁWÚuf¤ jkå

ÁWÚuf«

ÁWÚ® ehs«

ÁWÚ®¥ ig

ÁWÚ®¡ fh�th�
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f�Äuè� ãiyah� r�W Ñêw§»a ãiyæY�sJ. ÁWÚuf¤Â� Ús« 11
br.Û£l®, mfy« 6 br.Û, gUk� 3 br.Û£l® MF«. M©fë� ÁWÚuf¤Â�
vil 150 »uh«(bg©fë� 135»uh«).

ÁWÚuf c� Xu¤Â� c�s FêÎ¥gFÂ iAy«(hilum) vd¥gL«.
Ï¥gFÂæ� ÁWÚuf¤ jkåÍ« eu«òfS« ÁWÚuf¤ÂD� EiH»�wd.
ÁWÚuf¢ ÁiuÍ« ÁWÚ®ehsK« btënaW»�wd. ÁWÚuf¤ij R�¿Y« X®
eh® Ïiz¥ò¤ ÂR ciw c©L. c£òw¤Â� fh®bl¡°, bkL�yh vD« ÏU
gFÂfS©L. c£òw« c�s bkL�yh gFÂæ� gy T«ò tot ÁWÚuf
ÃuäLf� c�sd. Ï¥ÃuäLfë� Ú£Á¥ gFÂf� (bkL�yç Ú£Áf�)
fh®bl¡°(òwâ) gFÂæY�sd. ÃuäLfë� Kid¥gFÂ¡F ÁWÚuf
gh¥Ã�yh v�W bga®. Ïit ÁWÚuf ird° gFÂæ� ÂwªJ�sd.
gh¥Ã�yh¡fis¢ R�¿Y« òd� tot mik¥Ã� ÁW fhèRf�(minor calyces)
c�sd. Ïitf� ÏizªJ bgça fhèRf� (major calyces)c©lh»Í�sd.
xU ÁWÚuf¤Â� 8-20 ÁW fhèRfS« Ïu©L m�yJ _�W bgça
fhèRfS« ÏU¡fyh«. bgça fhèRf� xU§»izªJ bgça fh�thahf
ßd� bg�é° c©lh»Í�sJ. ßd� bg�é° Ã� FWfyilªJ ÁWÚ®
ehs« njh�¿Í�sJ. Ïªehs« ÁWÚ® igæ� KotilÍ«.

be~¥uh�

ÁWÚuf¤Â� bra�gL« myF be~¥uh�f�. xU ÁWÚuf¤Â�
1.3 ä�èa� be~¥uh�f� c�sd. Ït�¿� cæUl� thH FiwªjJ
450,000 be~¥uh�f� bra�gLj� njit. X® be~¥uhå� ßd�
fh®¥gr�(renal corpuscle), K� E© ehs«, bA�nyæ� tisÎ«, Ã�
E© ehs« ngh�w gFÂf� c�sd. Ã� E© ehs« ÁWÚ® nrfç¡F«
ehs¤Â� ÂwªJ�sJ. ßd� fh®¥gr�, K� E© ehs«, Ã� E© ehs«

gl«. 3.11.2. ÁWÚuf¤Â� Ú�bt£L¤ njh�w«

ÁWÚuf¤ jkå

ò w â

ÁWÚuf ÃuäL

iAy«

ßd� bg�é°
ÁWÚuf¢Áiu

bkLyh
fhèR

ÁWÚ® ehs«
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ngh�w gFÂf� fh®bl¡° gFÂæ� c�sd. nrfç¥ò ehs«, bA�nyæ�
tisa¤Â� xU gFÂ, ngh�wit bkL�yh gFÂæ� c�sd.

be~¥uh�f� 50-55 ä. Û£l® ÚsKilait. 15% be~¥uh�f�
bgçait. bgça be~¥uh�f� bkL�yhé� mU»� c�sd. Ïit
bkL�yhitaL¤j be~¥uh�f� (juxtamedullary nephrons) vd¥gL«.
Ït�¿� bgça bA�nyæ� tisÎ« c©L.

X® be~¥uhå� ßd� fh®¥grè� X® bgskhå� »©zK«
jªJ»f� Ko¢R« c�sJ.

bgskhå� »©z¤Â� btë¢Rt®(parietal layer), c£Rt®(visceral
layer) vd ÏU mL¡Ff� c©L. btë¢Rt® mL¡F vÃ¤Ôèa ÂRth�
MdJ. c£Rt® jªJ» Ko¢Áid¢ R�¿Í�sJ. Ï¢Rtç�
nghnlhir£Lf�(podocytes) vD« Áw¥ò¢ br�f� c�sd. jªJ»fë�
Rt® bk�èa v�nlhÔèa� br�fsh� MdJ. v�nlhÔèa�
br�fS¡F« nghnlhir£LfS¡F« Ïilæ� X® gly« mikªJ�sJ.
Ï�tik¥òf� mid¤J« bkh¤j¤Â� �to¤j� gly«� (filtration membrane)
vd¥gL»�wd.

Fshk%yÁ� jªJ»f� ÁWÚuf Ïu¤j¡ FHh�fSl� bjhl®ò
bfh©L�sd.

bgskhå� »©z« K� E© FHèD� ÂwªJ�sJ. Ï¡FH�
K� tisÎ¡ FH�(proximal convoluted tubule) vd¥gL«. Ï¥gFÂ 14 ä.Û£l®
ÚsK« 60 ik¡uh� FW¡F é£l msÎ« bfh©lJ.

ÁWÚuf E© FH�

bgskhå� »©z«

Ïu¤j ehs§f�

c£br�Y« Ïu¤j
ehs§f�

Fshk%y°

btë¢br�Y« Ïu¤j
ehs§f�

bA�nyæ� tisÎ

nrfç¥ò ehs«

gl«. 3.11 .3.  be~¥uh�
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Ã�òw¤Â�, K� E©FH�, bA�nyæ� tisa¤Â� ÂwªJ�sJ.
Ï�tisa¤Â� Ïw§F FHY« VW FHY« c©L. bkL�yhéD� EiHÍ«
tisa¥gFÂ go¥goahf Á¿jh»wJ. VWFHhæ� Rt® äf bk�èaJ. Ã�
E© FH� F£ilahdJ.

ÁWÚ® ehsK« ÁWÚ®¥ igÍ«

ÁWÚ® ehs§f� ÁWÚuf bg�éÁèUªJ njh�¿ Ñ�neh¡»¢
br�»�wd. Ïit ÁWÚuf iAy« gFÂæ� njh�¿ ÁWÚ®¥igæ�
Kotil»�wd. ÁWÚ®¥ig j�fhèfkhf ÁWÚiu¢ nrä¡f cjÎ«. Ï¥ig
c�Çl�w, jir¢ Rt® bfh©l mik¥ghF«. ÏJ Ñ� ÏL¥ò¥ gFÂæ�
c�sJ. Ï¥igæ� msÎ ÁWÚç� mséid¥ bghU¤jJ. Ïj�
bfh�ssÎ 120-130 ä.è MF«. mÂf g£r« 500 äè tiu ÁWÚiu¡
bfh�syh«. 280 äèæ� ÁWÚ®¡ fê¥ò V�gL«. ÁWehs§f� igæ� Ã�
g¡f§fë� c� EiH»�wd. igæ� K�òw¤Â� ÑHhf ÁWÚuf¡ fh�th�
c�sJ. fh�th� igæ� ÏizªJ�s Ïl¤Â� RW¡F¤ jirf� c�sd.
Ïj�F c£òw RU¡F¤jir v�W bga®. Ïnj ngh�W X® btë¥òw
RU¡F¤ jirÍ« c©L. Ïit ÁWÚ®¡ fh�thæ� ÁWÚ® btënaWtij¡
f£L¥gL¤J»�wd.

M©fë� Ú©l fh�th� Õå° vD« fyé cW¥Ã� Kid tiu
mikªJ�sJ. Ïj� Ús« 18-20 br.Û£l® MF«. bg©fë� fh�thæ�
Ús« 4 br.Û£l®, mfy« 6 ä.Û£l® MF«.

3.1.12. Ïd¥bgU¡f cW¥òfë�
bjhF¥gikÎ

gh�Kiw Ïd¥bgU¡f« Ïa�ifæ� X® mça ãf�¢ÁahF«.
Ïªãf�¢Áah� tsikahd mL¤j jiyKiw njh�Wtj�F gytif¥g£l
rªjÂæd® njh�W»�wd®. gh�Kiw Ïd¥bgU¡f¤Â�bfd cæçd§f�
gy jftik¥ò Í¡Âfis¡ fil¥Ão¡»�wd. Ïjdh� cUt mik¥ò,
c�sik¥ò, el¤ij khWghLf� njh�¿Í�sd. kåjç� c£òw, btë¥òw
Ïd¥bgU¡f cW¥òf� äfÎ« ne®¤Âahdit. ÏU¥ÃD« braè�
vëait. Ït�¿� bra�ÂwdhdJ kdãiy, Ah®nkh� Ru¥ò M»at�¿�
cªJjiy¢ rh®ªjJ. f�é K¡»a¤Jl� kåjç� Ïd¥bgU¡f cW¥òf�,
mit bra�gL« Kiw ngh�w mid¤ijÍ« mQFtJ gy jtwhd,
nfoiH¡F« bra�fë� <LgLjiy¤ jé®¡F«.

M© Ïd¥bgU¡f cW¥òf�

Mâ� Ïd¥bgU¡f cW¥òfshf éªJ¢ Ru¥Ã, vÃiloä°
(éªJ ehs¤Âu�), éªJ ehs§f�, ÁWÚ®¡ fh�th�, éªJ¥ig, òuh°nl£
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Ru¥Ã, g�nghôç¤j� Ru¥Ã, éiu¥ig, Õå° (fyéÍW¥ò) ngh�wit
c�sd.

éªJ¢ Ru¥Ã

Ïu©L éªJ¢ Ru¥Ãf� c©L. Ïit Kj�ãiy Ïd¥bgU¡f
cW¥òf�. Ïit éiu¥igæD�(scrotum) X® Áw¥ò¤ ÂRth�
ãW¤j¥g£L�sd.

éªJ¢ br�f� bt¥g« cz® j�ikÍilait. Ït�¿� ts®¢Á
cl� bt¥g¤Â� ghÂ¥gilayh«. vdnt ÏitÍ« éªJ ehs¤ÂuS«
(vÃiloä°) clY¡F btëna éiu¥igæY�sd. Ï§F bt¥g« FiwÎ.

gl«. 3.12.1. kåj - M© Ïd¥bgU¡f cW¥òf�

ÁWÚ® ehs«

ÁWÚ®¥  ig

éªJ¥ igòuh°nl£ Ru¥Ã

ÁWÚ®¡ fh�th�
vÃiloä°

éªJ¢Ru¥Ã
Õå°

éiu¥ig
ky¤Jthu«

éªJ ehs«

gl«. 3.12.2. éªJ¢ Ru¥Ãæ� Ú� bt£L¤njh�w«

oÍå¡fh m�òíåah

éªJ¢ Ru¥Ã

éªJ ehs¤ Âu�

RU©l éªjf E©FH�f�

éªJ ehs«
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ÏlJ éªJ¢ Ru¥Ã 1 br. Û£l® Ïw§»æU¡F«. Ï¢Ru¥Ã 4-5
br.Û£l® ÚsK«, 2-5 br. Û£l® mfyK« cilaJ. Ïj� vil 10.5-14 »uh«
MF«.

éªJ¢ Ru¥Ãæ� btë¥òw¤Â� oôå¡fh m�òíåah(tunica
albuginea) vD« bt©ik ãw ciwÍ�sJ. c£òwkhf¢ Ru¥ÃæD� gy
KGika�w Ïil¢Rt®f� c�sd. Ï¢Rt®f� éªJ¢ Ru¥Ãæid 300-
400 ÁW fJ¥òfshf¥ Ãç¡»�wd. Ït�¿D� éªjh¡f E©FH�fS«
(seminiferous tubules) Ïilp£L¢ br�f� m�yJ Äo¡ br�fS« (Leydig cells)
c�sd. éªJ¢ br�f� E©FH�fëD� njh�W«.

éªJ¢ Ru¥Ã E© FH�f� äfÎ« Ú©lit. bkh¤j¤Â�
Ï¡FH�fë� Ús« 800 Û£l®f�. Ï¡FH�f� gy Á¿a, neuhd FHh�fë�
_y« �bu£ bl°o°�(rete testis) vD« FH� tiyæD� ÂwªJ�sd. �bu£
bl°o°� éªJ fl¤J« E© ehs§fëD� ÂwªJ�sJ. Ïªehs§f�
mid¤J« c£òwkhf FWæiH vÃ¤Ôèa§fis¡ bfh©L�sd. Ïit
éªJ br�fis fl¤Jtj�F cjÎ»�wd.

vÃiloä° m�yJ éªJehs¤Âu�

Ï�ÎW¥ò éªJ¢ Ru¥ÃæèUªJ btëtU« gy tisÎfis¡
bfh©l E©FH�fsh� MdJ. ÏJ éªJ¢ Ru¥Ãæ� Ã� gFÂæ�
ÏU¡F«. Ï�ÎW¥ÃD� éªJ¢ br�f� KÂ®¢Áail»�wd.

éªJ ehs« (Vas deferens)

Ïªehs« vÃilooäì� KoÎ¥ gFÂæ� njh�W«. éªJ¢
Ru¥Ãæ� Ã�òw¤Â� nk�neh¡» mikªÂU¡F«. Ï¥gFÂ Ïu¤j¡
FHh�f�, eu«òfis beU§»Í�sJ. Ïitf� mid¤J« jirfSl�
xU§»izªJ ÏL¥ò¥ gFÂæid mil»�wd. Ï¤bjhF¥Ã�F �éªjf¡
f�iw� (spermatic cord) v�W bga®.

éªJ ehs¤Â� KoÎ¥ gFÂ M«ò�yh(ampulla) vD« mf�w
gFÂah»Í�sJ. Ï§F�s bk�ik¤ jirf� RU§»-éçÍ«
bjhlça¡f«(peristaltic contraction) bfh©lit. Ï�éa¡f« éªJ
br�fis¡ fl¤j cjÎ«.

éªJ Õ¢R ehs« (Ejaculatory duct)

éªJ E© ehs¤Â� M«ò�yh gFÂ¡F mU»� éªJ¥ig c�sJ.
Ï¥ig éªJ ehs¤Jl� ÏizªJ éªJ¥Õ¢R ehs¤ij (ejaculatory duct)
c©lh¡»Í�sJ. Ïj� Ús« 2.5 br.Û. Ïit òuh°nl£ Ru¥Ãæ� têahf
ÁWÚ®¡ fh�thæ� KotilªJ�sd.
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ÁWÚ®¡ fh�th� (Urethra)

Mâ� ÁWÚuf¡ fh�th� ÁWÚ®¥igæèUªJ Õå° m�yJ M©
fyéÍW¥Ã� Eåtiu Ú©L�sJ. Ïj� Ús« 20 br.Û£l®. Ï¡fh�th�
ÁWÚ®, éªjQ¡f� btë¢ br�y bghJthd ghijahF«. Ï¡fh�th�
_�W gFÂfisÍilaJ.

1. òuh°nl£ ôç¤uh(prostatic urethra)- Ï¥gFÂ ÁWÚ®¥igæ�
mU»� c�sJ. òuh°nl£ Ru¥Ãæ� têahf¢ br�Y«.

2. bk�gly ôç¤uh(membranous urethra)- Ï¢Á¿a ôç¤uh gFÂ
òu°nl£ ôç¤uhé� bjhl®¢Á.

3. bk� mik¥ò ôç¤uh m�yJ Õåì� ôç¤uh- ÏJ
ôç¤uhé� Ú©l mik¥ghF«. bk�gly ôç¤uhéèUªJ Õå° m�yJ
M© fyéÍW¥Ã� Ús« KGtJkhf mikªJ�sJ. Ï¥gFÂæ� c£Rtç�
gy E©âa nfhiH¢ Ru¥Ãf� c©L.

Õå° m�yJ M© fyéÍW¥ò m�yJ òz® cW¥ò

Ï�ÎW¥ò Ïu©L gFÂfis¡ bfh©lJ. mit uho¡°(radix)
m�yJ nt®¥gFÂ, fh®¥g° (corpus) m�yJ cl� gFÂahF«. uho¡° gFÂ
fyéÍW¥ig Ñ� tæ�W¥ gFÂæ� Ïiz¤J�sJ. v�Áa fyéÍW¥ò¥
gFÂna fh®¥g° MF«. Ï¥gFÂæ� nk�, njh� ciwÍ�sJ.

fh®¥g° gFÂæD� _�W éiu¥ò©lh¡F« ÂR¡f� c�sd.
Ï¤ÂR¡fëD� Ïu¤j« gh�tjh� éiu¥ò V�gL«. Ï¤ÂR¡f� ÏlJ k�W«
tyJòw fh®¥nghuh fht®ndhrh (corpora cavernosa) k�W« ika¥òw
fh®¥g° °gh�Ánahr« Õå°(corpus spongiosum penis) MF«. fh®¥gì�
bgU«gFÂ fh®¥nghuh fht®ndhrh ÂRth� MdJ. fh®¥g° °gh�Ánahr«
Õå°, ÁWÚ®¡ fh�thia¢ R�¿ ÏU¥gJl� Õåì� K�
Kid¥gFÂæY« c�sJ. Eå¥gFÂæ� ÏJ mf�W T«ò tot »sh�°
Õå°(glans penis) mik¥gh»Í�sJ. Ïj� ÑG�s mf�w gFÂ bfhnuhdh
»sh�o° MF«.

gl«. 3.12.3. Õåì� FW¡F bt£L¤ njh�w«

fh®¥nghuh fht®ndhrh

fh®g° °gh�Ánahr«bk� mik¥ò ôç¤uh
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Õåì� nkY�s bk�èa njh� js®¢Áahd Kiwæ� oôå¡fh
m�ò#&åahÎl� ÏizªJ�sJ. Õåì� K� òw¤Â� Ï¤njh�
ÃçÃô°(prepuce) m�yJ K�njhyhf c�sJ. Ï¥gFÂæ� gy ÃçÃôìa�
Ru¥Ãf� c©L.

éªJ¥ igf�- Ïit Á¿a ig ngh�w mik¥òf�. Ï¥igf� ÁWÚ®ig¡F«
ky¡FlY¡F« Ïilæ� c�sd. Ï¥igf� 5 br. Û£l® ÚsKilait.
éªJ¤ Âut¤Â� 70% Ï§F Ru¡f¥gL«.

òuh°nl£ Ru¥Ã - r�W tYthd Ï¢Ru¥Ã, Ru¥Ã¤ j�ikÍ« eh®¤ jir¤
j�ikÍ« bfh©oU¡F«. Ï�ÎW¥ò ôç¤uh Jt§F« Ïl¤Â� c�sJ. ÏJ
3 br. Û£l® FW¡fsÎ cilaJ. Ïj� vil 8 »uh« MF«. òuh°nl£
Ru¥Ãæ� jir¤ j�ikah� éªJ¤ Âut« fyéæ� nghJ f£L¥gh£Ll�
éªJ Õ¢R ehs¤jh� brY¤j¥gLtJ vëjh»wJ. taJ KÂU« ãiyæ�
Ï¢Ru¥Ã bgçjh»wJ. Ïjdh� ÁWÚ® fê¤j� ghÂ¥gilÍ«.

g�ngh-ôç¤u� Ru¥Ãf�(Bulbo-urethral gland)- Ïit Á¿a cU©il
tot¢ Ru¥Ãf�. Ïit 1 br.Û£l® msÎilait. bk�gly ôç¤uhé�
g¡f§fë� c�sd. Ït�¿� Ru¥gh� ÁWÚuf Ïd¥bgU¡f¥ ghijfë�
njh�W« neh�f� f£L¥gL¤j¥gL«.

éiu¥ig- ÏJ X® eh®¤jir¥ igahF«. ÏjD� éªJ¢ Ru¥ÃfS«
mt�Wl� Ïizªj ehs§fS« c�sd. ÏJ ÏU g¡f§fis¡ bfh©lJ.
ÏlJ òw« Ñêw§»Í�sJ. Ïj� njh� bk�ikahdJ, ãwäf� bfh©lJ.
ÏÂ� gy éa®it¢ Ru¥ÃfS« eu«ò KoÎfS« c©L.

bg© Ïd¥bgU¡f k©ly«

bg©fë� clè� c�shf c�s Ïd¥bgU¡f cW¥òf� m©l¢
Ru¥Ãf�, fU¥ig, fU¥ig ehs§f�, fyé¡fh�th� MF«. btë¥òw¤Â�
ó¥bgY«ò nkL(mons pubis), nyÃah nkn#huh(labia majora), nyÃah
ikndhuh(labia minora), »is£nlhç°(clitoris), btë¥òw¢ Ru¥Ãf� c�sd.

m©l¢ Ru¥Ãf� (Ovaries)

Ïit Ïiz cW¥òf�. Ïit ÏL¥ò¥ gFÂæD� fU¥igæ�
ÏU g¡f§fëY« c�sd. Ï¢Ru¥Ãf� fUik fyªj Ïs�Át¥ò
ãwKilait. Ïit 3 br.Û£l® Ús«, 1.5 br. Û£l® mfy«, 1 br. Û£l®
gUkDilait. m©l¢ Ru¥Ã cl� Ã� gFÂæ� c£Rtç�
gly§fsh� Ïiz¡f¥g£L�sd. Ïiz¥ò¤ ÂRé�F Ûnrhntça«
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(mesovarium)v�W bga®. nkY« Ï¢Ru¥Ãfis gy èfbk�Lf� (liga-
ments) Ïiz¤ÂU¡F«.

m©l¢Ru¥Ãæ� mik¥ò

Ïs« taJ ãiyæ� Ï¢Ru¥Ãæid¢ R�¿Y« m©l¢ Ru¥Ã
nk�gu¥ò vÃ¤Ôèa« c©L. ÏÂ� XuL¡F T«ò tot¢ br�fS©L.
Ïj� Ñ�òw¤Â� oôå¡fh m�òíåah vD« ghJfh¥ò ciw
mikªÂU¡F«. Ï�Îiw nfhyh#� ÂRédh� MdJ.

m©l¢ Ru¥Ãæ� nk�òw¤Â� fh®bl¡°(cortex) m�yJ òwâ¥
gFÂÍ« c�shf bkL�yh(medulla) gFÂÍ« c�sd. fh®bl¡°
gFÂæ� Ru¥Ãæ� ghè¡»�f�(follicles) c�sd. bkL�yh gFÂæ�
Ïu¤j¡ FH�fS« eu«òfS« KotilªJ�sd. ó¥bg�ÂaÃ�
m©l¢ Ru¥Ãæ� fh®bl¡° gFÂ K¡»a¤Jt« bgW«. Ï¥gFÂæ�

ÁWÚ® ehs«

m©l¢ Ru¥Ã

fU¥ig

ÁWÚ®¥ ig

fyé¡ fh�th�ÁWÚ®¡ fh�th�
»is£nlhç°

nyÃahikndhuh
nyÃah nkn#huh

ky¤Jthu«

gl«. 3.12.4. kåj - bg© Ïd¥bgU¡f cW¥òf�

fU¥ig ehs«

gl«. 3.12.5. m©l¢ Ru¥Ãæ� ÂR ãiy mik¥ò

Ûnrhntça«

oôå¡fh m�òíåah

fh®bl¡°

bkL�yh

fh®g° ÿ£oa«

Ô¡fh Ï�l®dh

Kj� ãiy ghè¡»�

» u h D n y h r h
br�f�

Ïu©lh« ãiy ghè¡»�

FKs°kh°
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ghè¡»�fS« gy msÎfSila fh®nghuh ÿ£oah mik¥òfS« c©L.
Ït�¿� msÎ, taJ m�yJ khjélh� RH�Á ãiyia¥ bghW¤jJ.
fh®bl¡ì� bgU« gFÂia °£nuhkh ÂR mil¤ÂU¡F«. ghè¡»�f�
ÏjD� òijªJ�sd.

m©l¢ Ru¥Ã ghè¡»�f�

m©l¢ br�f� njh�WtJ gy Á¡fyhd ãf�¢Áfë� Koé�
V�gL«. Ãwªj FHªijæ� m©l¢ Ru¥Ãæ� ghè¡»�f� c©L. Ïit
fh®bl¡ì� nk� Xu¤ÂèU¡F«. Ït�¿� Kj� ãiy Cir£Lf� c©L.
m�ntisæ� Cir£o� msÎ 25 ä. Û MF«. Ïit x�bth�iw¢
R�¿Y« XuL¡F j£ilahd ghè¡»� br�fëU¡F«. bg©
KÂ®¢ÁailÍ« ntisæ� (ó¥bg�Jifæ�) ghè¡»�fë� khWj�f�
V�gL«. Ïit gy ãiyfshf¥ Ãç¡f¥gL«.

1. Kj� ãiy ghè¡»�f�:- ghè¡»� br�f� j£ilahd m�yJ T«ò
tot¢ br�fsh»�wd. ghè¡»�f� gly« m�yJ bk«Ãudh
»uhDnyhrh(membrana granulosa) gy mL¡Ff� mik¥ig¥ bgW«. Cir£
msé� bgçjhF«. Ïj� btë Xu¤Â�F nrhdh bg�ÿÁlh (Zona
pellucida) v�W bga®. ghè¡»� br�f� ÃçtilªJ »uhDnyhrh
br�fsh»�wd.

2. Ïu©lh« ãiy ghè¡»�f�:- Ïit 20 ik¡uh� msÎilait.
»uhDnyhrh br�f� Cir£il¢ R�¿Í�sd. c�, btë Ô¡fh¡f�
ts®¢Áail»�wd.

3. _�wh« ãiy ~ghè¡»�(Tertiary follicle)

xU ~ghè¡»� k£Lnk ÏªãiyailÍ«. Ïªãiyæ� Ïit
msé� bgçjhF«(2 ä.Û). Ïit »uh~Ãa� ghè¡»� vd¥gL«. Cir£L«
mjid¢ R�¿Í�s br�fS« x£oæUªj ãiyæèUªJ J©o¡f¥g£L
äj¡f¤ Jt§F»�wd. Koé� ghè¡»� bto¤J c�ëU¥git
tæ�wiwæD� bfh£l¥gL»�wd.

fUts® ãiyænyna Cir£Lf� njh�¿éL«. bg©
ÁR¡fUé� 5 khj ãiyæ� m©l¢ Ru¥Ãæ� 7 ä�èa� Cir£Lf�
tiu ÏU¡fyh«. Ãw¡F« ãiyæ� bg© ÁRé� m©l¢ Ru¥Ãæ� 1
ä�èa� Cir£Lf� ÏU¡F«. bg© ó¥bg�J« ãiyæ� 40,000
Cir£Lf� c©L. Ït�¿� Ïd¥bgU¡f fhy¤Â� 400 Cir£Lfns
m©l mQ c�g¤Â¡F jah® ãiyæ� ÏU¡F«.

fh®¥g° ÿ£oa«

Ï�tik¥ò m©l mQ btëna¿a ãiyæ� m©l¢ Ru¥Ãæ�
njh�W«. fhèahf c�s ghè¡»è� Rt® ko¥òfis¥ bg�W khWgL«.
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gl«. 3.12.6. kåj - bg© Ïd¥bgU¡f k©ly«

m©l¢ Ru¥Ã
Ï°Jk° fU¥ig¥ gFÂ

~g©l°

br®é¡° br®it¡f� th�th�
M°oa«

bgçbk£oça«

v�nlhbk£ßa«
iknahbk£oça«

fU¥ig

fyé¡
fh�th�

ÏÂ� c�s »uhDnyhrh br�f� bgçjh» ÿ£oa� br�fsh»�wd.
Ïit Ah®nkh�fis¢ Ru¡F«. fUÎWj� ãf�ªJ NY�¿Uªjh� fh®¥g°
ÿ£oa« ãiy¤ÂU¡F«. Ï�iybaå� mit 10-12 eh£fS¡F¥ ÃwF
mêªJéL«. Ït�¿� Ïiz¥ò¤ ÂR br�f� bgçjh» bt©ik ãw«
bgW»�wd. Ïj�F fh®¥g° m�Ãf�° v�W bga®. fhy¥ngh¡»� ÏJ
kiwªJ éL»wJ.

fU¥ig ehs§f� (~ghnyh¥Ãa� FH�f�)
fU¥igæ� ÏUòw¤ÂY« Ïu©L m©l ehs§f� c©L. Ïit

jå¤jåna m©l¢ Ru¥ÃÍl� bjhl®òilait. Ïªehs« 10 br. Û£l®
ÚsKilaJ. Ïªehs¤Â� Kid¥gFÂ mf�W Ï�~g�oòykhf c�sJ.
Ï¥gFÂ c� tæ�W¥ gFÂæD� ÂwªJ�sJ. Ï¤Âw¥ò¥ gFÂ M°oa«
vd¥gL«. fU¥ig¡ FHè� K�W gFÂfS©L. mit Kiwna
Ï�~g�oòy« mU»Y�s M«ò�yh fU¥igædU»Y�s Ï°Jk°
k�W« fU¥igæ� EiHÎ¡ FHyhF«.
fU¥ig (Uterus)

ÏJ X® c�Çl�w fdkhd RtUila jir¥gFÂahF«. Ï�ÎW¥ò
Ú©l ngç¡fh� totKilaJ. Ïj� Ús« 7.5 br. Û, mfy« 5 br.Û. Ïj�
vil 50 »uh«. fUÎ�w fhy¤Â� Ïj� vil xU »nyh»uh« tiu
mÂfç¡fyh«. Ïj� mf�w gFÂ ~g�l°(fundus) vd¥gL«. FW»a gFÂ
br®é¡°(cervix) MF«. br®é¡° Ñ� neh¡»Í�sJ. ika¥gFÂ
cl�(body) vd¥gL«. fU¥igahdJ br®it¡f� fh�thahf fyé¡
fh�thæD� (vagina) ÂwªÂU¡F«.

fU¥igæ� Rt® _�wL¡Ff� cilaJ. btëaL¡F
bgçbk£ça« m�yJ Áu° mL¡F MF«. eL mL¡F iknahbk£ça«.
ÏJ jirfsh� MdJ. c£Rtç� v�nlhbk£ça« c�sJ. Ï¢Rt®
nfhiH¥ gly¤jh� MdJ. v�nlhbk£ça« khjélh� RH�Áæ� K¡»a
g§fh�W»wJ.
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fyé¡ fh�th�(Vagina)

ÏJ X® eh®¤jir¡ FHyhF«. Ï¡FH� 10 br. Û£l® ÚsKilaJ.
fU¥ig Kj� btë¥òw« tiu Ú©L�sJ. fyé, khjélh�, FHªij Ãw¥ò
ngh�w ãf�¢Áfë� cjÎ«.

btë¥òw cW¥òf�

btë¥òw cW¥òfshf bt°oÃô�, nyÃah nkn#uh, ikndhuh,
»is£nlhç° ngh�witÍ�sd.

fyé¡ fh�thæ� btë th�¥ gFÂæ� iAk� bti#dh vD«
bk�èa gly« c©L. Ï¥gly« KGtJkhf fh�thia _oæU¥gÂ�iy.
ÏJ vëÂ� ghÂ¥gilayh«. ÁyU¡F Ï¥gly« ÏU¥gÂ�iy. Ïj�
gâÍ« bjçaé�iy.

Ra kÂ¥ÕL

gFÂ - m

rçahd éilia¤ nj®Î br�

1. bfuodh¡f« br�a¥g£l njhè� mL¡F

m) ÿÁl« mL¡F M) Ñ� mL¡F

Ï) °igndhr« mL¡F <) fh®åa« mL¡F

2. nuhk« Áè®¤jè� nghJ RU§F« jirf�

m) cjuéjhd« M) mu¡lh® igiy

Ï) ou¥ÕÁa¤jir <) Fÿoa° nk¡ìk°

3. Kf¤bjY«òfë� v©â¡if

m) 26 M) 25

Ï) 14 <) 22

4. jiyia¤ jh§F« vY«ò

m) Ãl® m¢brY«ò M) fG¤J K�bsY«ò

Ï) ÂUbtY«ò <) ÏL¥bgY«ò

5. mf�w jirf� -------- v�wiH¡f¥gL»�wd

m) bl�lhæL M) »nuìy°

Ï) yh§f° <) yh£o°k°
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6. Rthr Ïa¡f« eilbgWjè� bgUksÎ g§F bfh�tJ

m) °nfè� M) bjhuhì°

Ï) cjuéjhd« <) éyh vY«Ãil¤jirf�

7. cä� Ú® Ru¥Ãæ� äf¥bgçaJ

m) nky©z¢ Ru¥Ã M) Ñ�¤jhil¢ Ru¥Ã

Ï) ehto¢ Ru¥Ã <) nyÃa� Ru¥Ã

8. kåj onahod¥ gFÂæ� Ús«

m) 8 br. Û M) 1.8 Û

Ï) 9 br. Û <) 25 br. Û

9. Rthr¤ jil V�gl¡ fhuz«

m) Ïènah nfhè¡ th�Î _Lj� M) lh�ì� Ru¥Ã bgçjhFj�

Ï) ignyhç¡ RU¡F jir _Lj� <) jireh©f� Û£l¥gLj�

10. jir mG¤j« Fiwtj�F¡ fhuz«

m) fl¤J« FHh�f� M) jilna�gL¤J« FHh�f�

Ï) bfhL¡f�-th§f� FHh�f� <) Ïu¤j¤ nj¡»¡ FHh�f�

11. Ïu¤j ehs§f� RU§FjY¡F« éçjY¡F« fhuz«

m) oôåfh Ï©okh M) bfhL¡f�- th§f� FHh�f�

Ï) oôå¡fh Ûoah <) oôåfh m£t©oÁah

12. Ïu¤j ehs§fS¡F Ïu¤j« bfhL¥git

m) thrh be®nthr« M) bfhL¡f�-th§f� FHh�f�

Ï) thrh thnrhu« <) Ïu¤j¤ nj¡»¡ FHh�f�

13. k©Ùu� ------- æ� Ïl¥g¡fkhf c�sJ

m) tæ�W¥ gFÂ M) kh®ò¥ gFÂ

Ï) Eiupu� <) ÁWÚuf«

14. irdh¥ì°f� ------- Ïilæ� fhz¥gL»�wd

m) eu«ò k�W« jirf� M) eu«ò¤ ÂR

Ï) jªJ»f� <) cW¥òf�
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15. _isæ� miu¡nfhs§f� Ïiz¡f¥g£oU¡F« eu«ò¤ ÂR

m) fh®nghuh Fth®ob#ädh M) bfhuh�L Ãs¡[°

Ï) fh®g° fnyh[« <) fhlh <Fédh

16. kåj f© c�sG¤j« cUthf¡ fhuz«

m) m¡Ft° ËÍk® M) é£ça° ïÍk®

Ï) _is¤ j©L tl¤Âut« <) ãzÚ®

17. iA¥nghigìi[ _isÍl� Ïiz¥gJ

m) gh®° oÍguhè° M) mondh iAngh~igì°

Ï) iAnghjyhk° <) gh®° o°lè°

18. xU bg©â� ÁWÚuf vil

m) 150 » M) 135 »

Ï) 75 » <) 250 »

19. fU¥igæ� c£Rt®¥ gFÂæ� fhz¥gLtJ

m) bgçbk£ça« M) knahbk£ça«

Ï) v©nlhbk£ça« <) bru° gly«

gFÂ - M

1. bfu£odh¡f« v�wh� v�d?

2. gw¡F« vY«òf� v�wh� v�d?

3. Âut _£Lf� v�wh� v�d?

4. �vY«ò¤ jirf�, c�SW¥ò¤ jirf�� - ntWgL¤Jf?

5. K¤j¤ jirf� v�wh� v�d?

6. kåjå� g� N¤Âu« ahJ?

7. fçdh v�wh� v�d?

8. Á°lä¡ RH�Á¥ ghij ahJ?

9. B è«nghir£Lfë� ntiy ahJ?

10. jir eu«ÃizÎ v�wh� v�d?

11. bfhuh�L Ãs¡[° v�wh� v�d?

12. bk�nghæ� Ru¥Ã v�wh� v�d?
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13. nu¡nfæ� ig v�wh� v�d?

14. nghnlhir£Lf� v�wh� v�d?

15. Ãuh°onu£ Ru¥Ãæ� g§F ahJ?

gFÂ - Ï

1. ef¤Â� mik¥ig g�¿ étç?

2. kåj K�bsY«Ã� mik¥ig vGJf.

3. kåj¡ Ñ�¡fh� jiræid¥ g�¿ F¿¥ò tiuf.

4. kåj f�Äuiy étç¡fÎ«.

5. yhç°ì� Ïiz k�W« Ïiza�w FU¤bjY«òf� g�¿ vGJf.

6. �ngh®£l� RH�Á� g�¿ F¿¥ò vGJf.

7. ijk° Ru¥Ã g�¿ vGJf.

8. btëbr� eu«ò mik¥ò g�¿ vGJf.

9. kåj¤ f©Ù®¤ bjhF¥Ã� mik¥ig és¡Ff.

10. fiza« ehsä�yh¢ Ru¥Ãahf¢ bra�gLtJ v§�d«?

11. kåj ÁWÚuf¤Â� mik¥ig étç.

12. fh®g° Yoa« v�wh� v�d?

gFÂ - <

1. kåj m¢R¢ r£lf¤Â� mik¥Ãid és¡Ff

2. c�th�¥ gFÂæ� fhz¥gL« Óuz cW¥òf� ahit?

3. Ïu¤j ehs§fë� mik¥ò k�W« éj§fis étç¡f.

4. kåj _isæ� mik¥Ãid éçthf étç.

5. iAngh~igìì� mik¥ig és¡Ff.

6. kåj M©, bg©, Kj�ãiy¥gh� cW¥ò¡fisÍ« mjDl�
bjhl®òila k�w mik¥òfisÍ« étç.
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4. kuÃa�

ghu«gça¥ g©òf� g�¿a m¿éany kuÃa� MF«.
cæçd§fë� jå¤j�ikf� v«Kiwæ� bg�nwh®fëläUªJ
rªjÂfS¡F¡ fl¤j¥gL»�wd v�gJ g�¿ Ï�t¿éa� vL¤Jiu¡
»�wJ.

kåj tuyh�¿�, ntsh©ik Jt§»a fhy¤Â�F« kuÃaY¡F«
beU§»a bjhl®ò c�sJ. ehnlho th�¡if nk�bfh©l kåj®f�
g¤jhæu« M©LfS¡F K� xnuæl¤Â� FG¡fshf¤ j§f¤
Jt§»d®. Ïªãiyæ�, czÎ¡fhf ntsh©ikæ� <Lg£ld®. kåj
ehfçf« gy nfhz§fë� tsu ntsh© kWky®¢Á  tif br�jJ.
Ïjdh� gæçl, ts®¡f VJthd jhtu§fis kåj®fsh� Ïd«fhz
KoªjJ. gy tifahd gæçL Kiwf� cUth»d. ts®¥ò¡F V�w
gæ®f� nj®Î br�a¥g£ld.

gæ®¤ bjhêY¡F Ïizahf éy§Ffis¥ g©gL¤J«
KiwfS« cUthæd. gy éy§Ff� kåjç� f£L¥gh£o�
bfhzu¥g£ld. Ï�éy§Ffë� Ïd¥bgU¡f Kiwf� bjëth»d.
Ïj� éisthf, fy¥ò Ïd¥bgU¡f Kiwfsh� òÂa Ïd§f�
cUth¡f¥g£ld. fy¥Ãd FÂiu, eh�, óid, fh�eil ngh�wit
cUth¡f¥g£ld. Ï�thwhf m�whl th�é� kuÃa� têKiw
Ïa�ghfnt ga�gL¤j¥g£lJ.

m¿éa� ßÂahd kuÃa� mQFKiw »çf® bk©l�
v�gtuh� Kj� Kjè� Jt§f¥g£lJ. ÏtuJ jå¥g£l M®t«, <LghL
Ït�¿� éisthf igr« rilt« vD« jhtu¤Â� Muh�¢Áf�
nk�bfh�s¥g£ld. ÏtuJ M�Îf� mid¤J« ò�ë étu§fë�
mo¥gilæ� mikªÂUªjJ F¿¥Ãl¤j¡fJ.

1900 M©L¡F¥ Ã� bk©lè� Muh�¢Á KoÎf� ò¤Jæ®
bg�wd; kuÃa� tsu tif br�jd. cæça�, E©nzh¡», cæ®
ntÂa� k�W« Ïj� bjhl®òila gy m¿éa� Jiwfë� ts®¢Áah�,
kuÃa� jdJ ts®¢Áæ� c¢r¤ij milªjJ. Ï�W Ï�ts®¢Áæ�
éisthf kuÃa� éisÎf� x�bth�¿D¡F« mo¥gil¡
fhuz§f� bjëth»�wd. ÂR ts®¥ò, kuÃa� bjhê� E£g«,
cæçbjhê� E£g« ngh�w Kiwfëdh� kåj Ïd« jdJ tu«ig¡
flªj MÂ¡f¤ij Ïa�ifæ� ÛJ  brY¤J»wJ. ÏU¥ÃD«,
bjhê�E£g m¿Î k�W« Âw� bjhl®ªJ nk«gLjyh� Ï�Îæ®¡nfhs«
mêéèUªJ fh¡f¥gL« v�gJ cWÂ. kuÃa� mj� bjhl®òila
mid¤J¤ JiwfSlD« Ï¤jifa Ka�Áæ� g§F bfh�»wJ.
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4.1. g� T£L m�Ä�f�
j�fhy¤Âa bk©Oèa fU¤Â�go, vªj xU kuò¥ g©igÍ«

f£L¥gL¤j ÏU kugQ¡f� m�yJ kuò¡fhuâf�(É�f�) c�sd.
Ïit x¤j Fnuhnkhnrh«fë� xnu k£l¤Â� fhz¥gL»�wd.
Ï¤jifa kugQ¡f� ÏU ntWg£l ãiyæ� njh�¿, ntWg£l
òw¤njh�w¤Âid btë¥gL¤J»�wd. Ït�¿� x�W X§F
j�ikÍlD« k�bwh�W xL§F j�ikÍlD« c�sd. khWg£l
g©Ãid cUth¡F« Ï¤jifa kugQ¡f� m�Ä�f� (alleles) v�W«
Ïit btë¥gL¤J« òw¤njh�w« m�Ä�fë� òw¤njh�w§f� (alleleo
morph)  v�W« miH¡f¥gL»�wd. ÏU¥ÃD« xU F¿¥Ã£l
cæ®¤bjhifæ� Ïu©oD¡F« nk�g£l m�Ä�f� fhz¥glyh«.
Ïit g�T£L kugQ m�Ä�f�  vd¥gL»�wd. Ït�¿id gy
vL¤J¡ fh£LfSl� és¡fyh«.

1. Ka�fë� ãw«

ãw¤Â� mo¥gilæ� Ka�fis IªJ tiffshf¥ Ãç¡fyh«.
Ïit ãwK�sit (M�ªj gG¥ò ãw«) Á�Á�yh (btë®gG¥ò ãw«)
Ïkhya m�Ãndh¡f� k�W« m�Ãndh¡f� vd¥gL«.

gl«. 4.1.1. Ka�fë� gy ãw§f�

ãwK�sit Á�Á�yh

Ïkhya m�Ãndh m�Ãndh
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Ïkhya m�Ãndh¡f� bt©âw¤Jl� fhJ, _¡F, ghj
Eåfë� fUãw¤ij¡ bfh©lit. xU ãwK�s, (x¤jãiy- homozy-
gous) k�W« xU m�Ãndh, Ka�fë� fy¥Ãd F

1
, F

2
 jiyKiwf�

ÑnH bfhL¡f¥g£L�sd.

bg�nwh® CC x ca ca

(ãwK�sJ) (m�Ãndh)

F
1

Cca x Cca

(ãwK�sit) (ãwK�sit)

F
2

CC Cca caca

25% 50% 25%
(ãwK�sit) (ãwK�sit) (m�Ãndh).

Ï¤jifa fy¥ò, ãwK�s g©ò X§F g©ò v�W«, m�Ãndh
g©ò xL§F g©ò« v�W« bjëth¡F»wJ.

Ïij¥ngh�nw,

bg�nwh® CC x  ch ch

(ãwK�sit) (Ïkhya m�Ãndh)

F
1

Cch x Cch

(ãwK�sit)

F
2

CC Cch chch

25% 50% 25%
(ãwK�sit) (ãwK�sit) (Ïkhya

 m�Ãndh¡f�)

bg�nwh® chch x  ca ca

(Ïkhya m�Ãndh) (m�Ãndh)

F1 chca x chca

(Ïkhya m�Ãndh)

F2 chch chca caca

25% 50% 25%
Ïkhya m�Ãndh  Ïkhya m�Ãndh m�Ãndh

nk�g£l fy¥ò¢ nrhjidf�  C, ch ,ca v�w gy m�Ä�f� Ka�
ãw« cUthtÂ� g§nf�»�wd v�gJ bjëth»wJ.
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bg�nwh® cchcch x caca

F
1

cch ca x cch ca

(Á�Á�yh)

F
2

cchcch cchca caca

(Á�Á�yh) (btë®rh«g�) (m�Ãndh)

ãwK�s g©ò, btë® gG¥ò t©z Á�Á�yh g©ÃD¡F X§F
g©gh»wJ. ÏU¥ÃD« Á�Á�yh x  Ïkhya m�Ãndh¡fë�
F

1
,F

2
(CchCa)  jiyKiwfS« , Á�Á�yh x m�Ãndh¡fë� F1,F2(CchCa)

jiyKiwfS« btë® rh«g� ãw¤ij¡ bfh©L�sd.

kugQ M¡f« (Éndhil¥) btë¥ghL (~Õndhil¥)

CC, Ccch, Cca ,Cch ãwK�sit (Ïa�ghdit)

cchcch Á�Á�yh

cch ch  ,cchca btë® rh«g� t©z«

chch ,chca Ïkhya m�Ãndh¡f�

caca m�Ãndh¡f�

2. kåj Ïd¤Â� ABO Ïu¤j tif

K. ny©£°Od® vD« m¿éa� m¿P® ‘ABO’vD« kåj Ïu¤j
tiffis¡ f©l¿ªjh®. Ï�tiff� �A�k�W« �B� vD« ÏU
M�o#�f� Ïu¤j¤Â� fhz¥gLtj� mo¥gilæ� mikªJ�sd.
Ïj�go kåj Ïu¤j« A,B,AB,O vD« eh�F tiffis¡ bfh©lJ.
Ïit ny©£°Od® Ïu¤j tiff� m�yJ ABO Ïu¤j tiff�
v�wiH¡f¥gL»�wd.

Ïu¤j tiff� kuò¥g©òfshf rªjÂædU¡F
tH§f¥gL»�wd. Ï�tif M�Îf�, kugQ¡fë� btë¥gh£o�
c�s òÂa nfhz§fis és¡F»�wd.

�A� tif Ïu¤j¤Â� �A� M�o#D« �B� tif Ïu¤j¤Â� �B�
M�o#D« c�sd. M�ob#�fSl� bjhl®òila vÂ®¥bghU£f�
(M�oghof�) Óu«  vD« Ïu¤j¥ gFÂæ� fhz¥gL»�wd. xU
kåjå� Ïu¤j¤Â� fhz¥glhj F¿¥Ã£l xU M�o#D¡fhd
vÂ®¥bghUns mªj Ïu¤j¤Â� cUth»wJ. Ïu¤j tiffë�
fhz¥gL« M�o#�f� k�W« M�oghof� Ã�tU« m£ltizæ�
bfhL¡f¥g£L�sd.
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Ïu¤j tiff� M � o # � Óu¤Â� c�s vÂ®¥bghU£f�

A A M�o B
B B M�o A
AB A k�W« B Ïu©Lä�iy
O Ïu©Lä�iy M�o A M�o B

�A� tif Ïu¤j¤Â� fhz¥gL« vÂ®¥bghU£f� �B�tif Ïu¤j
Ãçé� Át¥gQ¡fis¤ Âus¢(agglutinize) br�Í« Âw� bfh©lJ.
Ïij¥ ngh�nw �B� tif Ïu¤j Ãçé� vÂ®bghU£f� �B� tif Ïu¤j
Át¥gQ¡fë� Âu£Áia cUth¡F»�wJ. �AB� tif Ïu¤jÂ�
Ï�éU vÂ®bghU£fS« Ï�iy vdnt ÏJ v�tif Ïu¤j¤ijÍ«
Âus¢ br�tÂ�iy. khwhf �O� tif Ïu¤j¤Â� Ï�éU
vÂ®¥bghU£fS« c�sjh� �A� tif k�W« �B� tif Ïu¤jijÍ«
Âus¢ br�»�wJ.

Ïj�go F¿¥Ã£l Ïu¤j¥ ÃçédU¡F v�tif Ïu¤j«
brY¤j¥glyh« v�gJ ÑnH bfhL¡f¥g£L�sJ.

tH§Fnth® bgWnth®

A A k�W« AB

B B k�W« AB

AB AB

O O, A, B, AB

Ï�t£ltizæ� go �AB� tif midtçlK« bgWnthuhfÎ«,
�O� tif midtU¡F« tH§Fnthuhf¤ Âf�tJ òçatU»wJ.

ABO ÃçÎ¡fhd kugQéD¡F I vD« F¿pL tH§f¥g£L�sJ.
IA,IB m�Ä�f� Kiwna M�o#� A,B  ¡fhd behÂfis
cUth¡F»�wd. IO vD« m�Ä�f� òuj« vijÍ« cUth¡FtÂ� g§F
bfh�tÂ�iy. Ï�thwhf m�Ä�f� MW tifahd kugQ
M¡f§fisÍ« eh�F tifahd btë¥ghLfisÍ« bfh©L�sd.

Ïu¤jtif (btë¥ghL) kugQ M¡f«

O  IoIo

A  IAIAm�yJ IAIO

B  IBIB m�yJ IBIO

AB  IAIB
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IAIB kugh¡f¤Â� fhz¥gL«  IA k�W«  IB m�Ä�f� Ïu©L«
X§F j�ikÍl� j« g©òfis Ïizahf btë¥gL¤Â¡
bfh�»�wd. ÏJ Ïiz X§F j�ik v�wiH¡f¥gL»�wJ. Io

kh¿èÍl� fhz¥gL« kugh¡f§fë� IA k�W« IB X§F j�ikÍlD«
Io xL§Fj�ikÍlD« fhz¥gL»�wd.

thçR¥ Ãu¢ridfS« Ïu¤j tiffS«

Ïu¤j tiffis¡ f©l¿ªJ thçR¥ Ãu¢ridf�
Ô®¡f¥glyh«. bg�nwhç� Ïu¤j tiffS¡F V�g mt®fsJ
thçRfsJ Ïu¤j tif rh¤Âa¡ TWf� C»¡f¥gL»�wd. F¿¥Ã£l
bg�nwhU¡F v�tif Ïu¤j¥ÃçÎ�s FHªijf� Ãw¡f ÏayhJ
v�gJ« òydh»wJ.

bg�nwh® thçRf� rh¤ÂaK�sit rh¤Âak�wit

O x O O A, B, AB

O x O O, A B, AB

O x B O, B A, AB

O x AB A, B O, AB

A x A A, O B, AB

A x B A, B,AB, O Ï�iy

A x AB A, B, AB O

B x AB A, B, AB O

AB x AB A, B, AB O

Rh Ïu¤j tif

ny©£°Od® k�W« Åd® (1940) (Landsteriner and Wiener)kåj
Ïu¤j¤Â� Rh fhuâfis¡ f©l¿ªjd®. Kaè� clY¡F� ßr°
Ïd¡ Fu§»� Ïu¤j« V�w¥g£L jL¥gh�w� c©lh¡f¥gL»wJ.
vÂ®bghU�f� bfh©l Ï¤jifa Kaè� Óu« kåj Ïu¤j¤Jëfë�
fy¡F« bghGJ Âu£Á V�gLnkahdh� mªj¡ F¿¥Ã£l kåjå�
Ïu¤j« Rh+ tifia¢ rh®ªjJ v�W« Ï�iybaå� Rh- tif vdÎ«
m¿a¥gL»wJ. vdnt Ïu¤jnk�w« br�tj�F K�ò xUtU¡F ABO
Ïu¤j tifÍl� Rh fhuâ¡fhd nrhjidÍ« nk�bfh�Sj�
mtÁakh»wJ.

Rh- jh� Rh+ fUit¤jh§FtJ fUé� Ïu¤j¤Â� Âu£Á
V�gl¡fhuzkh»wJ. Ï¤jifa éU«ghj ãf�Îf�, Kj� fUÎWjè�
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ãfHhk� Ã�tU« fUÎWj�fë� eilbgw th�¥òf� c�sd.
Ïªãiyæ� Ïu¤j Át¥ò¥ br�f�  mêÎ�W Ïu¤j nrhif
(haemolytic) ædh� fU bfh�y¥gL»wJ. Ïªneh� vç¤nuh
Ãsh°nlhì° ~Õ£nlè° (erythroblastosis fetalis) vd¥gL»wJ.

4.2 msé� mo¥gilæ� g©òf�
fl¤j¥gLj�.

rh®y° lh®é�  jkJ Ïa�if¤ nj®Î¡nfh£gh£oid
mik¡F« bghGJ ÏU éjkhd ntWghLfis¡ f©Lz®ªjh®. mit
bjhl®ntWghLf� ,  bjhlu�w ntWghLf�  v�gd. Áy g©òf�
ÂObud¤ njh�W« bjhl®¢Áa�w ntWghLfis¡ bfh©oUªjd.

bjhl®¢Áa�w ÂObud¤ njh�W« ntWghLfisna bk©l�
jkJ M�éD¡fhf¡ nj®ªbjL¤jh®. cjhuzkhf, caukhd
jhtu§fis F�s¤jhtu§fSl� fy¥ò br�J F

1 
jiyKiw caukhd

jhtu§fshf ts®tij¡ f©lh®. F
1
 jiyKiwæid c£fy¥ò

br�Í« bghGJ F
2
 jiyKiwæ� mÂf cau« bfh©l jhtu§f�

k£Lk�yhJ F�skhd jhtu§fS« ts®tijÍ« fhzKoªjJ. mçjhf¤
njh�¿a Ïil¥g£l jhtu§fis Ït® fU¤Â� bfh�sé�iy.

ÏU¥ÃD« 19 M« ü�wh©o� ÏWÂæ� kuÃa� k�W«
ò�ëæa� t�Yduhd fh�l� bjhl® ntWghLfis Muh�tÂ�
<LghL bfh©lh®. Ïit njh�W« éj¤ij m¿a bgçJ« Ka�wh®.
Ï¥g©òfS« kuò¥g©òfns v�Wz®ªjh®. Ït�¿D¡F msÅ£L¥
g©òf� (msÎ Kiw¥ g©òf�- metrical characters) vd¥bgaç£lh®.

Ï�thwhf 20 M« ü�wh©o� ÏWÂæ� bk©lèa®f�
k�W« cæ® msÅ£lh®f� vd ÏUÃçÎfshf kuÃa� t�Ye®f�
bra�g£ld®. bk©lèa®fsJ fU¤J¥go kuò¥g©òf�, ju¤jh�
ntWg£L, bjhl®¢Áa�W fhz¥gLtjhfÎ«, cæ® msÅ£lhs®f�
fU¤J¥go Ïit bjhl®¥g©òfshfÎ« msé� ntWg£L
ã�gjhfÎ«, khWg£l fU¤J¡f� m¡fhy¤Â� ãyéd. nk�T¿a
fU¤J¡f� Ïu©oYnk XusÎ c©ikna c�sJ v�gij
b#hf�r� vD« m¿éayhs® g£lhâ¢broæ� ãf�¤Âa M�Îf�
cz®¤Âd.

ô� (1960) vD« m¿éa� t�Ye®, msÅ£L¥ g©òf� jå¥g£l
m�Ä�f� gy kugQ¡fsh� f£L¥gL¤j¥gL»�wd v�W m¿ªjh®.
Ï¤jifa kugQ¤ bjhF¥Ã� F¿¥Ã£l xU kugQ m¥g©Ã�
btë¥gh£o� xU ÁW g§ifna V�»�wJ v�W« T¿dh®. xU g©Ãid
btë¥gL¤J« gy kugQ¡fis �kugQ¤bjhF¥òf�� (polygenic
systems)v�wiH¤jh®. ÏJ �g� T£L¡ fhuâf�� nfh£gh£o�
és¡f¥gL»wJ.
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g� T£L¡fhuâf� (Multiple factors)

kåjå� ãw ntWghLf�

C. B nlt�ngh®£  vD« kuÃayhs® tl mbkç¡f k¡fë� ãw
ntWghL g�¿a M�Îfis el¤Âdh®. Ïj� Kothf ãw« kuò¥g©ghf
jiyKiwfS¡F gçkhw¥gL« Kiwæid étç¤jh®. Ïj�go fW¥ò,
bt�is ãw¤njhçilna eilbgW« ÂUkz§f� K�y£nlh¡f� vD«
F

1
 jiyKiwia cUth¡F»�wd. K�y£nlh¡f� Ïil¥g£l ãw¤ij¥

bg�¿U¥g®. K�y£nlh¡fëilna eilbgW« ÂUkz§f� IªÂD¡F«
nk�g£l gy E©âa ãw ntWghLfis¡ bfh©l F

2
 jiyKiwæid

cUth¡F»�wd.

ÏUntW k£l¤Â�(loci)  fhz¥gL« A ,BvD« ÏU kugQ¡f� njh�
ãw« c©lh¡Fnkahdh� AABB kugQth¡f« c�st® fW¥g®fshfÎ«,
aabb kugQ¡fis¡ bfh©L�nsh® bt�isa®fshfÎ« ÏU¥g®.
K�y£nlh¡f� Aa Bb vD« kugQ M¡f« bg�¿U¥g®. F

2
 jiyKiwæd®

IªÂ�F« nk�g£l ãw ntWghLfis¥ bg�¿U¥g®. ÏU¥ÃD« ãw
ntWghLfë� v©â¡ifia¡ fU¤Â� bfh�S« bghGJ 4 m�yJ 5
Ïiz kugQ¡fnsD« Ï¥g©ò cUth¡f¤Â� g§F bfh�»�wd v�gJ
m¿atU»wJ. Ï¤jifa kugQ¤ bjhFÂæ� btë¥gh£il nkY«
ÂU¤Âaik¡F« ÂU¤j kugQ¡fS« (modifing genes)c�sd v�gJ
j�nghJ bjça tU»wJ.

Ïij¥ngh�w gy M�Îf�, gy g©òf� g� T£L¡
fhuâfë� f£L¥gh£o� c�sbj�gij¤ bjëth¡F»�wd.
cjhuzkhf kåjç� cau«, vil ngh�w g©òfis¡ Twyh«.
ntWg£l k£l§fë� fhz¥gL« gy Ïiz kugQ¡f� Ï¤jifa
g©òfis¡ f£L¥gL¤J»�wd. x�bthU jå¥g£l kugQÎ«
F¿¥Ã£l g©Ã� nk� bfh©L�s jå¥g£l jh¡f¤ija¿a äf
mÂfkhd ò�ë étu§f� njit¥gL»�wd. Ï¤jifa ò�ë
étu§f� cæ® ò�ëæ�, cæ® fz¡»a� cgfuz§f� k�W« bra�
Kiwfë� têahf¢ nrfç¡f¥gl nt©oÍ�sJ.

4.3 gh� ã®za«
cæçfë� gh� Ïd¥bgU¡f« k�W« M©, bg© ntWghL

Ïa�ifæ� Ïa�ghd ãf�Îfsh«. gh� Ïd¥bgU¡f«,
cæçfS¡»ilna ntWghLfis(variations) cUth¡F»�wJ. äf
ne®¤Âahf mikªJ�s M©, bg© bra�gh£L clyikÎ, gh�
Ïd¥bgU¡f« bt�¿aila tê br�»wJ. gh� Ïd¥bgU¡f¤Â� g§F
bfh�S« Ïd¢br�fS« K¡»a Ïd¥bgU¡f cW¥òfS« Kj� ãiy¥
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gh� g©òfsh»�wd. M© bg© rh®ªj k�w khWg£l clyikÎ
brayikÎ, elto¡iff� Kjèait Ïu©lh« ãiy¥ gh�
g©òfsh»�wd .  Ï¤jifa M© bg© ntWghL gh� tê ÏU
njh�w«  vd¥gL»wJ. mnef éy§»d§fë� gh� ã®za« kuò
têænyna eilbgW»�wJ. ÏU¥ÃD« ntWg£l gy Kiwf�
gh�ã®za¤Â� fhz¥gL»�wd.

m. gh� Fnuhnkhnrh«fsh� ã®za«

¡shu�° bk¡ »s§ (1902) v�gt® Fnuhnkhnrh«fsh� gh�
ã®zæ¡f¥gL»wJ vD« fU¤ij btëæ£lh®. Ït® bt£L¡»ë
(Á~Ãoa« ~bgÁnal« )  fë� eilbgW« Ïd¢br�yh¡f¤ij¡
ftå¤jh®. Ï�Îæ®fë� bg© 24 Fnuhnkhnrh«fisÍ« M© 23
Fnuhnkhnrh«fisÍ« cl�br�fë� bg�¿U¡f¡ f©lh®.
Ïij¥ngh�nw _£il¥ó¢Áf� k�W« t©Lf� Kjèat�¿Y«
ÏU¥gJ Ã�d® m¿a¥g£lJ.

Ï�thwhd Muh�¢Áfë� éisthf ÏUgh� cæçfë� ÏU
éjkhd Fnuhnkhnrh«f� c�sd v�gJ« bjëth»aJ. cl�
mik¥òfë� g§nf�F« Fnuhnkhnrh«f� cl� Fnuhnkhnrh«f�
m�yJ brhnko¡f Fnuhnkhnrh«f�  m�yJ M£nlh nrh«f�
vd¥g£ld. Ïij¥ngh�W, gh� g©òfis ã®zæ¥gjh� gh�
Fnuhnkhnrh«f�  (X k�W«Y)  v�wiH¡f¥ gL»�wd. gh�
Fnuhnkhnrh«fë� ntWghLf� c©L. X Fnuhnkhnrh« Ú©l,
ãä®ªj F¢Á ngh�w mik¥òlD«, Y Fnuhnkhnrh«f� Á¿ajhfÎ«
tisªj xU EåÍlD« fhz¥gL«. gh� Fnuhnkhnrh«fë� gh�
ã®za Kiwæ� cæçfis ÏU tiffshf¥ Ãç¡fyh«. Ïit 1.
nt�¿a�ò Ïd¢br� (bAonuhnfäo¡)M©f� 2. nt�¿a�ò
Ïd¢br� bg©f� vd¥gL«.

nt�¿a�ò Ïd¢br� M©f� :-

Ï�tif gh� ã®za¤Â�, M© cæçf� j« cl� br�fë�
xnu xU X Fnuhnkhnrh« k£Lnk bfh©lt®fsh»�wd. Ïd¢
br�yh¡f¤Â� nghJ Ïit ÏU éjkhd éªJ¡fis c�g¤Â
br�»�wd (X Fnuhnkhnrh« cila, X  Fnuhnkhnrh« m�w). vdnt
Ïit nt�¿a�ò Ïd¢br� M©f� vd miH¡f¥gL»�wd. bg©
cæçf� ÏU X Fnuhnkhnrh« bfh©litfshfÎ« xnu tifahd
m©l br�fis (X Fnuhnkhnrh« cila) k£Lnk cUth¡Fgit
fshfÎ« c�sd. vdnt Ïit x¤jæa�ò (nAhnkhnfäo¡)
Ïd¢br� bg©f� vd¥gL»�wd. x�bthU ÃçÎ« bfh©L�s
Jiz¥ÃçÎfis ÑnH m£ltizæ� fhzyh«.
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M. kugQ¤ juhR Kiw¡nfh£ghL

gh� Fnuhnkhnrh«fë� fhz¥gL« kugQ¡f� k£Lnk gh�
ã®za¤Â� g§F bfh�tÂ�iy. gh� Ïil tiff�, gh� cgç
tiff�(intersex, supersex) M»at�iw g�¿ m¿ªJ bfh�tJ, gh�
ã®za¤Â� fhz¥gL« Á¡fyhd Kiwia òçªJbfh�s tif
br�»wJ. C. B Ãç£#° (1921) v�gt® kugQ¤ juhR Kiwah� gh�
ã®za¤ij és¡»Í�sh®.

ÃçÎf� c£ÃçÎf� cæ®f�
   Fnuhnkhnrh«f�

   gh�

nt�¿a�ò
Ïdbr�
M©
cæçf�

nt�¿a�ò
Ïdbr�
bg©
cæçf�

XX - XO bg©f�-2X
M©f� - 1X

XX - XY

ZO -ZZ

ZW - ZZ

bg©f�-2X
M©f� - XY

bg©f�-1Z
M©f� - 2Z

bg©f�-ZW
M©f� - 2Z

mªÂ¥ó¢Áf�
t©z¤J¥ ó¢Áf�

ehnlho mªÂ¥ó¢Áf�
Û�f�, C®td, gw¥gd,
Áy ghÿ£of�

kåj� k�W« ghÿ£of�
¡nshnuhigyh, Áy ó¡F«
jhtu§f�

thè°ndçah °iguhè°
ngh�w jhtu§f�,
c©âf�, bt£L»ëf�

gl«.4.3.1. onuhnrh~igyh ó¢Áf�(gH¥ó¢Áf�)

M©bg©

Fnuhnkhnrh«

M£nlhnrh«

gh� Fnuhnkhnrh«
Fnuhnkhnrh«
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M£nlhnrh«fS¡F« (A), X Fnuhnkhnrh«fS¡F« Ïilna
fhQ« é»jh¢rhunk gH¥ó¢Áæ� gh� ã®za¤ij tiuaW¡»wJ.
x�bthU M£nlhnrh« bjhFÂÍ« bfh©L�s M© j�ik¡
fhuâfë� kÂ¥ò �1� MF«. x�bthU  X  FnuhnkhnrhäY«
fhz¥gL« bg© j�ik¡ fhuâfë� kÂ¥ò �1.5� MF«. vdnt xU
Ïa�ghd M©  (AA + XY) ó¢Áæ� M©-bg© é»jh¢rhu« Kiwna
2:1.5 vd¡ fz¡»l Ko»wJ. kugQ¤ juhR Ï�Îæç Mzhf tsu
tif br�»wJ. Ïij¥ngh�nw xU Ïa�ghd bg© (AA + XX) ó¢Áæ�
M©- bg© é»jh¢rhu« Kiwna 2:3 v�wh»wJ. vdnt Ï�Îæç
bg©zhf cUthf kuò¤juhR cjÎ»wJ.

kåjç� gh� ã®za«

kåj Ïd¤Â� gh� ã®za« XX - XY tif rh®ªjJ. ÏJ
gH¥ó¢Áfis x¤J ÏU¡»wJ. ‘Y’ Fnuhnkhnrhä� M© j�ik¡fhd
kugQ¡f� c�sd. vdnt Ï¡Fnuhnkhnrhkh� M© j�ik
ã®zæ¡f¥gL»wJ. X Fnuhnkhnrh« bg©j�ikia ã®zæ¡F«.
Ïj�fhd rh�Wfis Fiw T£Lbtë¥ghL (Syndromes) fëläUªJ
bgwyh«.

kåjç� gh� Ïd¤Âçòf� (Sex  anomalies)

l®dç� Fiw T£Lbtë¥ghL (XO bg©f�) Ït®f� Ïa�ghd
bg©fis¥ ngh�W Ï�yhk�, ky£L¤j�ikÍlD«,
F�s¤j�ikÍlD« ÏU¥g®. mf�w fG¤J k�W« kh®òl�, m¿Î¡
T®ika�wt®fshfÎ« rçahf ts®¢ÁÍwhj gh� k�W« m©l
Ru¥Ãfis¡ bfh©lt®fshfÎ« ÏU¥g®.

 é»jh¢rhu«btë¥ghL
 X Fnuhnkhnrh«
v©â¡iff�

M£nlhnrh«
bjhFÂf�

cgç M©

cgç¥bg©f�

Ïa�
ghd

 bg©f�

Ïa�ghd M©
gh� Ïilcæç

_�W ka«

eh�F ka«

Ïu£ilka«

 

3

x�iw ka«

X/A

2

3

1

2

1

2

4 4
3
2

1

3
2

3 0.33

0.5

0.67

1.0

1.0
1.0
1.0

1.5

1
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»is�~bg�l® Á�£nuh«f�: M©fë� xU X
Fnuhnkhnrh« mÂf« fhz¥gLtjh� c©lhF« xU Fiw
T£Lbtë¥ghlhF«. ÏU X (XX) Fnuhnkhnrh«f� bfh©l xU
mrhjhuz K£il Y Fnuhnkhnrh« bfh©l rhjhuz éªJth�
fUÎW»wJ. Ït®f� rçahf ts®¢ÁÍwhj éªjf§fSl�, ts®¢Á¡
FiwÎ, Ú©l fu§f�,  bg©ik fyªj Ñ¢R¡ FuYlD« fhz¥gLt®.

cgç¥g©ò bg©f�: Ït®f� gy X bfh©l bg©fsht®;
Ïa�ghd bg©fis él xU X Fnuhnkhnrhäid mÂfkhf¡
bfh©oU¥g® ; (44 ; M£nlhnrh«f� +3 X Fnuhnkhnrh«f�) ;
ky£L¤j�ik bfh©L, kd ts®¢Áa�wt®fshf¡ fhz¥gLt®.

XYY M©f�:  Ït®f� xU Y Fnuhnkhnrhäid mÂfkhf¡
bfh©L�sd®. kdts®¢Áa�wt®fshfÎ«, F�w kd¥ngh¡FlD«
fhz¥gLt®.

ÏUgh� cæç¤j�ik:  xU X k�W« Y mÂfkhf¡ bfh©oU¥g®.
m©lf§f� éªjf§f� Ïu©L« fhz¥gL«. gh�rh®ªj òw
cW¥òfë� ts®¢Á tiuaW¡f¥ gLtÂ�iy.

Ï. x�iw ka M©f� (m�yJ) x�iw - Ïu£il ka Kiw

éªÂizah¡ fUK£ilæ� ts®¢Áia vW«òf�, njÜ¡f�,
Fséf� M»at�¿� Ïa�ghf¡ fhzyh«. Ï¥ó¢Áfë� fUÎ�w
Ïu£ilka K£ilf� bg© cæçfshfÎ«, fUÎwh x�iwka K£ilf�
M© cæçfshfÎ« ts®»�wd.

nj�T£o� Ïuhâ¤ njÜ¡f� ÏU tif K£ilfis
(nk�T¿a Kiwæ�) ÏL»�wd. Ïuhâ¤ njÜ¡f�,
RU¡F¤jirfis Ïa¡» éªJ bfh� igfëèUªJ éªJ
btëna�iw¤ij¡ f£L¥gL¤J»�wd. Ïjdh� mid¤J
K£ilfëY« fUÎWj� eilbgWtJ Ï�iy. fUÎ�w Ïu£il ka
K£ilf�, bg© (ntiy¡fhu¤) njÜahfnth, Ïuhâ¤njÜahfnth
tsuyh«. Fiwªj czñ£l¤Jl� tsU« bg© njÜ ntiy¡fhu¤
njÜah»wJ. ÏJ K£ilæL« Âw� Ï�¿¡ fhz¥gL»�wJ. fUÎwh
x�iwka K£ilf� M© njÜ¡fsh»�wd. Ï�tif gh� ã®za«,
nj�T£il ghèd¥ g� cU¡bfh©ljhf és§f tif br�»wJ.

bghÜèah¥ òGé� gh� ã®za«

F. gh�£r® (1935) vD« m¿éayhs® bghÜèah éço° vD«
fl�òGé� gh� ã®za« v�thW eilbgW»wJ v�gij és¡»dh®.
Ï¥bg© òG¡f� 2.5 br. Û Ús¤ijÍ« e�whf totik¡f¥g£l
cl�f£ilÍ« bfh©lit. Ïj�F khwhf M© òG¡f�
E©nzh¡»æ� gh®¡F« tifæ� äf¢Á¿aitahfÎ«, cl� ts®¢Á
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F�¿aitfshfÎ« fhz¥gL»�wd. bg© òG¡fë� c�ns M©
òG¡f� x£L©âahf th�»�wd. Ï�tif cæçf� mid¤J« xnu
khÂçahd kuò¥ bghUis¤ bg�¿U¥ÃD«, bg© òG¡fë�
ònuhnghì° vD« K� gFÂæ� x£o¡ bfh�S« Ïs« cæçf� M©
òG¡fshfnt ts®»�wd. jå¤J tsU« Ïs« cæçf�
bg©fsh»�wd.  bg© òG¡fëèUªJ Ãç¡f¥gL« Ïs« cæç gh�
Ïil cæç (intersex) ah»wJ. bg©òG¡fë� ònuhnghì° bfh©L�s
Ah®nkh�f� ngh�w bghU� bg© j�ikia¡ Fiw¤J M©
j�ikia ts®¡F« v�gij Ïjdh� m¿ayh«.

4.4 ÃënahouhÃ[« (g�Kf kugQ¡f�)
xU kugQ F¿¥Ã£l xU g©Ãid f£L¥gL¤J»�wJ v�gJ

midtuhY« x¥ò¡bfh�s¥g£l fU¤jh»wJ. ÏU¥ÃD« Ï�éÂ
v�yh ãiyfëY« c©ikahtÂ�iy. �kugQ¡fë� btë¥ghL�
g�¿a M�Îf�, gy g©òf� xU kugQth� f£L¥gL¤j¥gLtij
és¡F»�wd. m¤jifa kugQ¡f� Áy g©òfë� mÂf ghÂ¥ig
V�gL¤Jj�, K¡»a jh¡f« v�W« Áy g©òfë� Á¿jsÎ ghÂ¥ig
V�gL¤Jj�, Ïu©lh« ãiy jh¡f« v�W« m¿a¥gL»wJ. Ï¤jifa
gy g©òfis¡ f£L¥gL¤J« kugQ¡f� g�Kf kugQ¡f� m�yJ
ÃënahonuhÃ¡ kugQ¡f� vd¥gL«. onuhnrh~igyhé� x¤j
ãiyæ� c�s xL§F kugQ v¢r ÏwFf� cUthf¡ fhuzkh»�wd.
Ï«kugQ ÏwFf� cUth¡f¤Â� k£L« g§F bfh�tÂ�iy. (1)
ÏwFfS¡F Ã�òw¤Â� njh�W« rkãiy cW¥òf� (2) Ïd¥bgU¡f
cW¥òf� (3) m©l c�g¤Â (4) MÍ£fhy« (5) clè� fhz¥gL« Á¿a
f£il nuhk§f� M»a g©òfëY« jh¡f¤ij V�gL¤J»�wJ.

Õid�Ñ£nlh}çah v�gJ kåjç� fhz¥gL« kugQ neh�
MF«. Ï¡FiwÍilnahuJ Ïu¤j«, ÁWÚ® k�W« _is j©L tl
Âut¤Â� ~Õid� myå� vD« ntÂ¥bghU� mséD¡F mÂfkhf¡

gl«. 4.3.1. bghåèah éço°-gh� ã®za«

bg© òG
M©

Ïa�ifæ� msÎ
M©
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fhz¥gL»wJ. Ï¡Fiwgh£oid éisé¡F« kugQ ntW gy
g©òfisÍ« ghÂ¡»�wJ. Ï�thwhf FiwÍila mid¤J
g©òfisÍ« Fiw T£L btë¥ghLf�  m�yJ Á�£nuh«f�
v�wiH¡»nwh«. _is ts®¢Á FiwÎ, bt£L¥g�fëilna mÂf
Ïilbtë, clè� mÂf fU«ò�ëf�, mÂf éa®it, ãwk�w nuhk«
k�W« f©f� Kjèad Fiw T£L btë¥ghlh»wJ.

AY vD« m�Ä�  vèfS¡F k�r� ãw¤ij¡ bfhL¡»wJ.
ÏJÎ« xU g�Kf kugQthF«. ÏJ ãw¤ij k£Lk�yhJ cæ®ãiy¤
(th�¡iffhy«) jèY« g§F bfh�»wJ AY m�Ä� cl�ãw¤ij k£L«
kh�Wtj�yhk�, FU¤bjY«ò cUth¡f¤Â� FW¡»£L kuz¤ij
V�gL¤J«.

fÂ®mçth� br� nrhif (sickle cell anaemia) vD« kuÃa� neh�
kåjç� fhz¥L»wJ. HbSvD« ÂO®kh�w kugQ m�Ä� Ïªneh�¡F¡
fhuzkh»wJ. Ï«kugQ m�Ä�, Ïu¤j¤Â� Ïa�ghd ËnkhFnshÃ�
cUthtij¤ jL¡»wJ. Ïjdh� Ïu¤j Át¥gQ¡f� jkJ Ïa�ò¤
njh�w¤ij ÏHªJ fÂ®mçth� njh�w¤ij¥ bgW»�wd. x¤j
ãiyæ� Ï«kugQ¡f� Ïu¤j br�fis mÂf msÎ mê¡»�wd.
ÏstaJ kuz¤ij V�gL¤J»�wd. ÏU¥ÃD« HbA vD« Ïa�ò
kugQÎl� Ïit ntWg£l ãiyæ� (HbAHbS) fhz¥gL« bghGJ
knyça neh�¤ jL¥òr¡Â mÂfç¡»�wJ. cUéHªj Át¥gQ¡f�
knyça x£L©â tsu Mjutë¥gÂ�iy. vdnt knyçah guÎ«
Ïl§fë� Ïªj kugQ m�Ä�f� xU rhjfkhd kugQth»wJ.
Ï�él§fë� Ï«kugQ¡f� x¤j ãiyæY« ntWg£l ãiyæ�
kugQ bfh©nlh® Ï«kugQit¤ jh§Fnth® M»�wd®.

bg�nwh® HbA HbS  X  HbA HbS

F
1

HbA HbA  HbA HbS  HbS HbS

HbAHbA - Ïa�ghdt®; A- tif ËnkhFnshÃ� bfh©lt®
Ïa�ghd Át¥gQ bfh©nlh®;

HbAHbS - fÂ® mçth�  br�nrhif neh� jh§Fnth®; Ïa�ghd
k�W« cUéHªj Át¥gQ¡fis¡ bfh©nlh®;(Ïiz X§F
j�ik)knyça¤ jftikÎ bg�nwh®.

HbSHbS - fÂ®mçth� br�nrhif nehah� ghÂ¡f¥gLnth®;
Ïs« taÂ� kuz« milnth®, khWg£l ËnkhFnshÃ�
cUth¡Fnth®; bfh�Y« nrhifneh� bfh©nlh®.
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4.5 gh� rh®ªj ghu«gça«
mnef g©òf� M£nlhnrh«fë� mikªÂU¡F«

kugQ¡fsh� f£L¥gL¤j¥gL»�wd. Ï�tif¥ g©òfë� gy
bk©lè� éÂfë� go jiyKiwfS¡F¢ br�Y»�wd. X m�yJ
Y Fnuhnkhnrh«fë� Å�¿U¡F« g©òf� bk©lèa é»j¤ij¡
fil¥Ão¥gÂ�iy. gh� Fnuhnkhnrh«fë� fhz¥gL« kugQ¡f� X
rh®ªj kugQ¡f� v�W« Y rh®ªj kugQ¡f� v�W« (nAhyh©lç¡)
miH¡f¥gL«. gh� rh®ªj ghu«gça«, X rh®ªj, Y rh®ªj m�yJ XY
rh®ªjjhf ÏU¡fyh«.

X rh®ªj ghu«gça«

kuò¥g©òf� ghè� mo¥gilæ� jiyKiwfë�
gçkhw¥gL»�wd v�gJ T.H. kh®f�  1910 mt®fsh�
onuhnrh~igyhé� el¤Âa M�é� _y« btëah»aJ.
Ï¥ó¢Áfë�, X rh®ªj kugQ bt�is¡ f©fis cUth¡F»�wJ;
ÏJ Ïa�ghd Át¥ò¡ f©fS¡fhd kugQé� ÂO® kh�w xL§F
kugQ m�Ä� v�gij és¡»dh®.

Át¥ò¡f© bg© x bt�is¡f© M©

Át¥ò¡f© bg© ó¢Áæid bt�is¡f© MQl� fy¥ò
br�Í« bghGJ »il¡F« mid¤J F

1
 jiyKiwædU« (M©, bg©)

Át¥ò¡ f©fSl� fhz¥gL»�wd. våD« F
2
 jiyKiw¥bg©f�

Át¥ò¡ f©fSlD«, M©fë� 50% Át¥òf©fSlD« 50%
bt�is¡ f©fSlD« fhz¥g£ld®.

bt�is¡f© bg© x  Át¥ò¡f© M©

xU bt�is¡f© bg© ó¢Áæid Át¥ò¡ f©
M©ó¢ÁÍl� fy¥ò br�Í« bghGJ F

1
 jiyKiwæ� M© ó¢Áf�

mid¤J« bt�is¡ f©fSlD« bg© ó¢Áf� Át¥ò¡
f©fSlD« cUth»�wd. F

2
 jiyKiwæ� M©fë� 50%

bt�is¡ f©fSlD« bg©fë� 50% bt�is¡ f©fSlD«
njh�¿d. bkh¤j F

2
 jiyKiwædç� 50% bt�is¡ f©fSlD«

50% Át¥ò¡ f©fSlD« njh�¿d.
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kåjç� gh� rh®ªj ghu«gça«

mnef gh� rh®ªj g©òf� X rh®ªjitna .  150 g©òf�
Ï�tif rh®ªjit vd ãUÃ¡f¥g£L�sd. Ït�¿� xL§F j�ik
bfh©litna mÂf«.

ãw¡FUL

éê¤Âiuæ� fhz¥gL« F¢Á br�fS«, T«ò br�fS«
gh®¡F« Âwid¡ bfhL¡»�wd. T«ò br�f� Át¥ò, g¢ir, Cjh
M»a t©z§fis¥ Ãç¤j¿a cjÎ»�wJ. Ïit cUth¡f¤Â�F X
rh®ªj kugQ fhuzkh»wJ.

Ïªj kugQé� xL§F g©òm�Ä� T«ò br�fis¡
FiwÍilait M¡F»�wJ. vdnt x¤j ãiy xL§F m�Ä�
bg©fS« ghÂ ãiy (hemizygous)xL§F m�Ä� M©fS«
Ï¡FiwÍilnah® M»�wd®.

bg�nwh®

F1

F2

gl«.4.5.1. onuhnrh�igyh Át¥ò¡f© bg© X bt�is¡f© M©

Át¥ò¡f© bg© bt�is¡f© M©

Át¥ò¡f© bg© Át¥ò¡f© M©

bt�is¡f© M©Át¥ò¡f© bg© Át¥ò¡f© bg© Át¥ò¡f© M©
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ãw¡FUL M© x Ïa�ghd bg©

xU ãw¡FUL M© Ïa�ghd bg©iz kz¡F« bghGJ F
1

jiyKiwæd® midtU« Ïa�ghdt®fshf¥ Ãw¡»�wd®.
ÏU¥ÃD« F

1
 jiyKiw bg©f�, jh§»fshfÎ« c�sd®. Ït®f�

rhjhuz Miz kz¡F« bghGJ F
2
 jiyKiwæd® 3:1  v�w

é»j¤ij bg¿D« 50% M©fns ghÂ¡f¥gL»�wd®.

Ra kÂ¥ÕL

gFÂ - m

1. kåjç� ABO Ïu¤j tif

m) Ãënah£nuhÃ[« M) g�T£L m�Ä�f�

Ï) X- rh®ªj ghu«gça« <) Y- rh®ªj ghu«gça«

2. Rh fhuâia¡ f©LÃo¤jt®

m) fh�l� M) nlt�ngh®£

Ï) yh©°Od® k�W« éad® <) »shu�° bk¡ »s°

3. mªÂ¥ó¢Á k�W« t©z¤J¥ó¢Áfë� gh� ã®za«

m) XX - XO éj« M) XX - XY éj«

Ï) ZO - ZZ éj« <) ZW - ZZ éj«

4. cgç¥ bg©fë� X / A é»j«

m) 1.5 M) 1.0

Ï) 0.6 <) 0.5

5. nAhyh©lç¡ kugQ¡f� fhz¥gLtJ.

m) X- Fnuhnkhnrh«fë� k£Lnk M) Y- Fnuhnkhnrh«fë� k£Lnk

Ï) M£nlhnrh«f� k£Lnk <) X k�W«Y Fnuhnkhnrh«f� k£Lnk

gFÂ - M

äf¢Á¿a éilaë

1. g�T£L m�Ä�f� v�wh� v�d?

2. Ïkhya m�Ãndh Ka�fë� kugQ M¡f« jUf.

3. B X BÏu¤j tif rh®ªj bg�nwhç� rªjÂ Ïu¤j tiffis vGJf.

4. �vç¤nuh Ãsh°lhì� ~Õlhè°� ÁRit¡ bfh�Y« fhuz« ahJ.
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5. cæ® msÅ£lhs®fsJ kuÃa� g�¿a fU¤J ahJ?

6. K�y£nlh¡f� v�ngh® ah®?

7. ÏUgh� cæç v�wh� v�d?

8. éªÂizah¡ fUK£ilts®¢Á v�wh� v�d?

9. nAhyh©lç¡ kugQ¡f� v�wh� v�d?

gFÂ - Ï

1 .  ãwK�s Ka� X m�Ãndh fy¥Ãd¤Â� F
2
 jiyKiwfë�

g©òf� ahit

2. ‘O’Ïu¤jtif midtU¡F« tH§Fnthuhj� v§�d«?

3. vç¤nuh Ãsh°lhì� ~Õlhè° v�wh� v�d?

4. msÎ mo¥g©òf� v�wh� v�d?

5. l®d® k�W« »is�~bg�l® Á�£nuh« g�¿ F¿¥ò tiuf

6. bghÜèah¥ òGé� gh� ã®za« g�¿ vGJf

gFÂ - <

éçthd éilaë

1. ABO kåj Ïu¤j tif g�¿¡ F¿¥ò vGJf

2. gh� ã®za¤Â� kugQ¤ juhR¡ bfh�ifia étç

3. gh� rh®ªj ghu«gça« v�wh� v�d? onuhnrh~igyhé� X rh®ªj
ghu«gça« g�¿ vGJf.
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5. fUéa� (fUtsça�)
gh� Kiw Ïd¥bgU¡f¤jh� mL¤jL¤j jiyKiwfë�

Kiwahd Fnuhnkhnrh«fë� v©â¡if cWÂ br�a¥gL»wJ.
Ï¢bra� fUK£il njh�wè� _y« ãfG«. fUK£il, X® jå¢br�
mik¥ghF«. ts®¢Áæ� Ï¢br� gy ãiyfis¡ flªJ gy
br�fSila fU mik¥Ãid cUth¡F«. Ïj�fhd ãiyf�, Ãs¤j�,
<uL¡F fU¡nfhskhj�, ãôUyhth¡f«, cW¥gh¡f«, ts®¢Á,
ÂR¤njh�w� ngh�witahF«. cæçd§f� gy khWg£l cl�
mik¥òf� th�Kiwf� M»at�iw¡ bfh©oU¥ÃD« fUts®
ãiyf�, ts®¢Á, khWghlilj� ngh�wit bk£lhnrhth¡fë� xnu
khÂçahfnt ãfG«. KÂ® ãiyf� njh�W« tiu ts®¢Áæ� X®
mo¥gil x�WikÍ©L. Ï�ts® ãiyf� m�Îæç rh®ªj
Ïdtuyh�¿idÍ« x¤ÂU¡F«.

òÂa jiyKiw¡fhd Ïs« cæçæ� njh�Wj� Kiwia
m¿tÂ� e« midtU¡F« M®tK©L. g�yh©Lfshfnt
Ïd¥bgU¡f¤ij¥ g�¿ m¿tÂ� M®t« ÏUªjj�fhd Mjhu§f�
c©L. ÏªÂa kU¤Jt¤Â� X® ik� f�yhf és§F« �R°Ujh
r«ï¤jh� »Ã 2 m�yJ 3 M« ü�wh©o� vGj¥g£oU¡fyh«.
Ïªüè� jhæ� tæ�¿� FHªij njh�Wj� étç¡f¥g£L�sJ.

fUéaè� mç°lh£oè� (». K 384 - 322) F¿¥òf� äfÎ«
gHikahdit. mtuJ De Generatione Animalium vD« üè�
éy§Ffë� njh�Wj� étç¡f¥g£L�sJ. nkY« mtuJ  De Historia
Animalium vD« üè� nfhêæ� fUts®¢Á F¿¥Ãl¥g£L�sJ. gy
éy§Ffë� Ïd¥bgU¡f ãf�Îfis x¥Ã£L mj� mo¥gilæ�
éy§Ffis Ït® tif¥gL¤Âdh®. nfhê K£ilæ� fUts®¢Á
ãiyfis Muh�ªJ KÂ®ªj cæçf� mid¤J« cUtä�yh vëa
ãiyæèUªJ Jt§»Í�sd vd¡ fUÂdh®. Ï¡fU¤Â�F
�vÃb#åÁ°� (Epigenesis) vd¥ bgaç£lh®. Ï¤jifa f©L Ão¥òfS«
v©z§fS« �fUéa�� vD« ÃçÎ njh�w têtF¤jd. Ïjdh�
mç°lh£o� Ï�W �fUéaiy¤ njh�Wé¤jt®� vd¥ ngh�w¥gL»wh®.

»nu¡f Áªjidahs®fisaL¤J Û©L« 17 M« ü�wh©o�
m¿éayh® fUéaè� ftd« brY¤j¤ Jt§»d®. th� nga®(Van
Baer), v. bA¡f�(E. Haeckel),  X.bA®£é¡(O. Hertwig), Ï.Ã. é�r�(E.
B. Wilson), °Ãnk�(Speman), Á.v«. ir�L(C. M.Child), k¡ë�(Maclean)
ngh�wt®f� fUts®¢Á g�¿a gy c©ikfis btëæ£L�sd®. òÂa
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fUéa�, m¿éaè� mid¤J¥ ÃçÎfisÍ« ga�gL¤Â¡ bfh©L
gy tiffë� nk«gl¤Jt§»aJ. òÂa ÃçÎfshf �nrhjid¡
fUéa��(Experimental Embryology), ntÂa¡ fUéa�(Chemical Embry-
ology) ,  x¥òik¡ fUéa� (Comparative Embryology) ,  és¡f¡
fUéa�(Descriptive Embryology) ngh�wit njh�¿d. Ït�wh�
Ï�iw¡F¥ ga�gL« Fnshå§ Kiwf�, ÂR ts®¥ò, _y¢br�
ts®¥ò, bra�if¡ fUÎWj�, cW¥ò kh�w«, kWts®¢Á ö©Lj�. ÂR
kh�w« ngh�w kU¤Jt bjhê�E£g Kiwf� ts®¢Á bg�W�sd.

Ïd¢br� cUth¡f«

gh� Kiw Ïd¥bgU¡fKila éy§Ffë� fUts®¢Áæ�
Jt¡fkhf Ïd¢br�f� cUth¡fK«, fUÎWjY« mikªJ�sd.
Ïd¢br�f� njh�Wj� Ïd¥bgU¡f cW¥òfë� ãfG«. Ïj�bfd
M©, bg© Ïd¥bgU¡f cW¥òfsh»a éªJ¢ Ru¥ÃæY«, m©l¢
Ru¥ÃæY« Ïd¥bgU¡f _y¢ br�f� mikªJ�sd.

éªjQth¡f«

KJbfY«Ãfë� éªJ¢Ru¥Ãfë� éªjQ njh�W« E©
FH�f�  c©L. mt�¿� c�s Áw¥ò¤ ÂR¡fns éªjQ¡fis
cUth¡F»�wd. Ï¤ÂR¡fë� Ïd¥bgU¡f _y¢br�f�,
°bg®k£nlhnfhåah vD« éªJ¤ jh� br�fsh»�wd.     Ïit

3 JUt cW¥òf�

gl«.5.1.1. A-éªjQth¡f« - B-m©l mQth¡f«

éªJ¤ jh� br�

ts®ãiy
K j � ã i y
é ª j Q t h ¡ f ¢
br�
Ïu©lh« ãiy
éªjQ br�

A B

éªjQ Jt¡f¢
br�

éªjQ

m©l¤ njh�¿
br� I

1 m©l«

m © l ¤ n j h � ¿
br� II

ts®ãiy

m©l¤ jh� br�

Kj� JUt cW¥ò

Ïu©lh« JUt cW¥ò
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ts®ªJ Kj� ãiy  éªjQth¡f¢ br�fshf  khWgL»�wd.
Ï¢br�fë� o¥shæL(Diploid) ãiyÍ©L. Ïit äahÁ° Kiwæ�
Ãçtila¤ Jt§F»�wd. Kj� äahÁ° Ãçth� Ïu©lh« ãiy
éªjQth¡f¢ br�f� njh�W»�wd. Ïu©lh« äahÁ° Ãçth�
°bg®khoLf�  vD« éªjQ Jt¡f¢br�f�  njh�W«. Ïit
Ah¥shæL(Haploid) ãiy bfh©lit. éªjQ cUkh�w ãf�¢Áah�
°bg®khoLf�, éªJ¢ br�fshf khWj� bgW»�wd. Ïªãf�¢Á
éªjQ njh�w� m�yJ °bg®änahb#åÁ° vd¥gL«.

m©ltQth¡f«

Ïªãf�¢Á m©l¢ Ru¥ÃfëD� ãfG« m§F Ïd¥bgU¡f
_y¢br�fë� ãfG« Ïªãf�¢Áah� Cnfhåah, Kj�ãiy m©l¤
njh�¿ br�, Ïu©lh« ãiy m©l¤ njh�¿¢br� ngh�w ãiyf�
V�gL«. Ïªãiyf� äahÁ° br� Ãçjyh� ãfG«. KoÎ ãiyæ�
njh�W« m©l mQ nA¥shæL j�ikÍila bg© Ïd¥bgU¡f¢
br�yhF«.

fUÎWj�

fUts®¢Á eilbgw fUÎWj� njit. fUÎWjyh� o¥shæL
j�ik cl� br�fS¡F¡ »il¡F«. nkY« fUts®¢Á¥ goãiyfis
fUÎWj� ö©oéL»wJ. xnu Ïd¤Â� éªjQÎ« m©l mQÎ«
bjhl®ò bgWtjh� fUÎWj� V�gL«. m©l mQéD� EiHÍ«
éªjQ mL¤jL¤j kh�w§fis¤ ö©oéL«. Ï¤jifa fUÎWj�
ãf�é�F Á§fä(Syngamy) m�yJ M«Ãä¡Á°(Amphimixis) v�W
bga®. fUÎWjyh� fUK£il njh�W«.

5.1 K£ilfë� tiff�
fUK£ilæD� tsU« fUé�F czÎ njit. njit¥gL«

czé� msÎ, ts®¢Á¡ fhy¤ij¥ bghW¤jJ. vdnt gy cæçfë�
K£ilæ� c�s czé� msÎ khWgL«. Ï�Îzé�F fUczÎ
v�W bga®. Ï�ÎzÎ fUÎzÎ¡ bfhG¥ò  m�yJ fUÎzÎ¥
ònuh£Odhf mikªÂU¡F«. Ï¥bghU£f� m©ltQ njh�Wjè�
nghJ m©l¢Ru¥Ãæ� »il¡»�wd. fUÎzÎ nrä¥gh� KÂ®¢ÁÍ�w
m©l« msé� bgçjhF«. ÏU th�éfë� fUÎzÎ fUÎQÎ E©
j£Lfshf mikªÂU¡F«. Ïit gh°é£o�, è¥nghé£oè� vD«
ònuh£O�fsh� Mdit.

fUts®¢Áæ� gy goãiyf� fUÎzé� mséid¥
bghW¤jit. Ãs¤j�, <uL¡F¡ nfhskhj� ngh�w ãf�Îf�
fUÎzé� msé�F V�g ãfG«. vdnt fUÎzit mo¥gilahf¡
bfh©L K£ilfis tif¥gL¤jyh«.
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fUÎzé� msÎ« K£ilfë� tiffS«

Áy cæçd§fë� fUts®¢Á vëikahdJ. fUéèUªJ
btë¥gL« Ïs« cæç vëa cl� mik¥ò bfh©oU¡F«. Ïjid
iAouh, fl� m®¢Á�, M«Ãah¡r°, jh�-nr�  Ïiz¥ò¤ÂR
(Ãshbr�lh) bfh©l ghÿ£of� ngh�w éy§Ffë� fhzyh«.
Ï�Îæçfë� fU K£ilæ� ts®¢Á¡ fhy« FW»ajh� fUÎzÎ
Fiwthfnt c�sJ. Ït�¿� K£ilfS¡F ik¡nuhbyÁ¤j� m�yJ
MènfhbyÁ¤j� K£ilf� v�W bga®.

Ãw éy§Ffë� Ïs« cæçfis XusÎ ts®ªj Rarh®ò¤j�ik
bfh©l ãiyænyna K£ilæèUªJ éLé¡f nt©oa
mtÁaK�sJ. vdnt Ï�tif K£ilfë� F¿¥Ã£l msÎ fUÎzÎ
c�sJ. Ït�¿�F ÛnrhbyÁ¤j� K£ilf� v�W bga®. tis¤
jirÍlè¥ òG¡f�, bk�Ylèf�, Ú®-ãyth�éfë� K£ilf�
Ï�tifia¢ rh®ªjit.

Áy éy§Ffë� fUts®¢Á bgça msé� khWj�fis
c©lh¡F«. vdnt ts®¢Á fhy« mÂfkhF«. Ï�ntisæ� fUé�F
cztë¡f mÂf msé� fUÎzÎ njit¥gL«. Ï�tif
K£ilfS¡F bkfhbyÁ¤j� m�yJ nk¡nuhbyÁ¤j� v�W bga®.
Ï«K£ilf� C®td Ïd§fëY« gwitfëY« c©L. Ït�¿�
K£ilf� fh�Áa« bghUshyhd XLilait. Ï�nthL, K£ilfis
ãy¤Âèl ghJfh¥ò jU»�wd. XLila K£ilfS¡F »ënlhæ¡
(Cleidoic) K£ilf� v�W bga®.

fUÎzÎ¥ gut�

fUK£ilæ� V�gL« Ãs¤j�, <uL¡F¡ nfhskhj� ngh�w
fUts®¢Á ãiyf� mid¤J« mÂY�s fUÎzÎ¥ gutiy¢

gl«.5.1.2. nfhê K£il

XL
fUÎzÎ

ryhrh

X£L¥gly«
fh�wiw

ir£nlhÃshr j£L

m�òbk�

é£liy� r�Î
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rh®ªJ�sd. fUÎzÎ K£ilæ� guéÍ�s Kiwf� gythF«. mit
rkãiy¥ gut�,  xUKid¥ gut�,  br�onuhbyÁ¤j� K£ilf�.

1. rkãiy¥ gut� (m) nAhnkhbyÁ¤j� (m) InrhbyÁ¤j�
K£ilf�

Ï�tif K£ilfë� fUÎzÎ ir£nlhÃshr« KGikÍ«
guéÍ�sJ. nk� Kid, Ñ� Kid, ika¥gFÂ M»a mid¤J
Ïl§fëY« fUÎzÎ rkÓuhf¥ gué¡»l¡F«. Ï«K£ilfë� Ãs¤j�
äf MHfkhf¤ njh�¿ nk�, Ñ� Kidfis Ïiz¡F« tifæ�
mikÍ«. äf¡ Fiwthd msÎ fUÎzÎ bfh©l ik¡nuhbyÁ¤j�
K£ilfë� Ï�tif¥ gut� c©L.

2. xUKid¥ gut� (m) OnyhbyÁ¤j� K£ilf�

mid¤J tif K£ilfS¡F« JUt¤j�ik c©L.
Ï¤j�ikæ� nk� Kid éy§F Kid vdÎ« Ñ� Kid fUÎzÎ
Kid vdÎ« khWg£oU¡F«. fUÎzé� ml®Î¤j�ikna Ï¤jifa
JUt ntWgh£o�F¡ fhuz«. fUÎzÎ Ñ� Kidænyna ÂuS«.
ir£nlhÃsh[« c£fUÎl� nk� Kidæ� mikÍ«. Ñ� Kidæ�
gut� öu« fUÎzé� mséid¥ bghW¤jJ. Ï�éj« JUt¤j�ik
bfh©l K£ilfS¡F OnyhbyÁ¤j� K£ilf� v�W bga®.

gl«.5.1.3. rkãiy¥ gut� K£il

éy§F JUt«

vÂ® JUt«

gl«.5.1.4. xU Kid¥ gut� K£il

fUÎzÎ

c£fU

éy§F JUt«

fUÎzÎ Kid
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bghJthf ÛnrhbyÁ¤j�, kh¡nuhbyÁ¤j� K£ilf� mid¤J«
OnyhbyÁ¤j� K£ilfshf mikÍ«.

3. br�onuhbyÁ¤j� K£ilf�

mid¤J K£ilfS« nfhstoé� ÏU¥gÂ�iy.
KJbfY«g�w éy§Ffë� K£ilf� Ú�t£l totKilait. vdnt
Ït�¿� Ãs¤j�, <uL¡F¡ nfhskhj� ngh�w ãf�¢Áf� khWgL«.
ó¢Áfë� K£ilf� Ú�t£l totKilait. Ït�¿� fUÎzÎ
K£ilæ� ika¤ÂèU¡F«. K£njhèfë� K£ilf� éÂéy¡fhf
KJbfY«Ãfë� K£ilfis x¤ÂU¡F«.

5.2. Ãsé¥ bgUfY« tiffS« -
jtisæ� fUK£il

fU ts®¢Áæ� Kj� Ïa¡f ãf�¢Áahf �Ãs¤j�� eilbgW«.
Ïªãf�¢Áah� xU br�yhyh»a fUK£il gy br�fisÍila
fU¡nfhskh»wJ. fUÎWj� ãf�¢Áah� Ãs¤j� Jt§F»wJ. Mdh�
�f�å Ïd¥bgU¡f«� vd¥gL« �fUÎWjy�w fU ts®¢Áæ�� Ãs¤j�
fUÎwh K£ilænyna Jt§F«.

Ãsé¥bgUf� ãf�¢Á bjhl®ªj gy ik£lhÁ° br�
Ãçj�fsh� V�gL»wJ. Ïjdh� njh�W« br�fS¡F
Ãsh°nlhäa®f�  m�yJ fU¡nfhs¢ ÁWbr�f� v�W bga®.
Ï¢br�f� fUts®¢Áæ� fU¡nfhs¤Â� gy gFÂfëY« gl®ªJ
mikªJ cl� cW¥ò¢ br�fshf khWgL»�wd.

jtisæ� fUK£ilæ� njh�W« Kj� Ãs¤jiy Kj�
Kjyhf °thk®lh«(Swammerdam), v�gt® 1738� f©L étç¤jh®.
jtis¡ fUK£ilæ� Ãsé¥ bgUfiy KGikahf¡ f©L
étç¤jt®f� Ãçt°L, Lkh°,(Prevost and Dumas), 1824 � v�w ÏUt®
Mt®. E©nzh¡»f� »il¤jÃ� fl� m®¢Á�, e£r¤Âu Û�,
M«Ãah¡r°, nfhêf� ngh�wt�¿� fU K£ilfë� Ãsé¥bgUf�
M�Î br�a¥g£lJ.

gl«.5.1.5. br�onuhbyÁ¤j� K£il

fUÎzÎir£nlhÃshr«
c£fUciw •
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Ï¤jifa M�ÎfëèUªJ Ãsé¥ bgUfY¡fhd br� Ãçj�,
ik£lhÁ° Kiw v�gJ bjëth»Í�sJ. Ï¢br� Ãçj� éiué�
ãfH¡ToaJ. fl� m®¢Á�fë� K£ilfë� 30 ãäl§fS¡F xU
Kiw Ãsh°nlhäa®fë� Ãs¤jiy¡ fhzyh«. bjhlU«
Ïªãf�¢Áæ� Ãsh°nlhäa®fë� msÎ Á¿jh»wJ. Ãs¤jè�nghJ
Ãsh°nlhäa®f� ts®¢ÁailtÂ�iy. Ïjdh� fU¡nfhs¤Â� msÎ
khwhÂU¡F«. Ãsé¥ bgUfyh� njh�W« fU¡nfhs¤Â�F bkh%yh
v�W bga®. ÏJnt Ã� Ãsh°Lyhth»wJ. Ãsh°Lyhé� c£FêÎ¥
gFÂ¡F Ãsh°nlhÓ� m�yJ fU¡nfhs¡Fê v�W« mj� Rt®
gu¥Ã�F Ãsh°nlhbl®« v�W« bga®.

Ãs¤j� gu¥òf�

fUK£ilæ� Ãs¤j� gu¥òf� gy k£l§fë� mikayh«.
m«k£l§fë� mo¥gilæ� Ãs¤jY¡F tifghL c©L.

1. JUt¥ ÃsÎ (Meridional cleavage)

Ãs¤jè� ÃsÎ¥ g�s« nkèUªJ ÑHhf ÏU JUt§fisÍ«
Ïiz¡F« tifæ� neçL«. Ïjdh� fUK£il ÏU rkkhd miu¡
nfhs§fshfyh«.

2. ne®¥ ÃsÎ (Vertical cleavage)

Ãs¤j� gu¥òf� JUt Ïiz¥ò¡ nfh£o�F ÏUòw§fëY«
mikayh«. Ãs¤j� g�s« ÏU JUt§fëYkhf mikÍ«. ÃsÎ�w
br�f� rk msé� ÏU¥gÂ�iy.

3. ika »il¡nfh£L¥ ÃsÎ (Equatorial cleavage)

Ï¥Ãs¤j� gu¥ò ika¥gFÂæ� »il¡nfhlhf mikÍ«.
Ï¥Ãs¤j� fUK£ilia ÏU rkkhd nk�, Ñ� miu¡nfhs§fsh¡F«.

4. »il¡nfh£L¥ ÃsÎ (Latitudinal cleavage)

Ï¥Ãs¤j� gu¥ò ika¥ gFÂ¡F nkyhfnth m�yJ ÑHhfnth
mikªÂU¡fyh«.

Ãs¤jè� fUÎzé� jh¡f«

fUts®¢Á bjhl®ªJ eilbgw fUÎzÎ njit. fUK£ilæ�
mid¤J ts®¢Á ãiyfS« Kiwahf eilbg�wh� k£Lnk mL¤j
jiyKiw¡fhd Ïs« cæç njh�w KoÍ«. Ï�éj« fUÎzÎ
njitiaÍ« ãiwnt�¿ KGikahd ts®¢ÁÍ« bgW« tifæ�
éy§Ffë� Ïd¥bgU¡f Kiwf� ÓuilªJ�sd. ÏU¥ÃD«
fUÎzé� msédh� V�gL« ts®ãiy ghÂ¥òf� Ãs¤j�
ãiyænyna bj�gL»�wd.
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fUÎzé� msédh� Ãs¤jè� Ñ�f©l tiffis¡
fhzyh«.

1. KGik¥ Ãs¤j� (m) nAhnyhÃsh°o¡ Ãs¤j�

Ï�tifæ� Ãs¤jè� tç¥g�s« fUK£ilia KGikahf¥
ÃsªJ éL»wJ. Ïjdh� njh�W« Ãsh°nlhäa®f� vD« fU¡nfhs¢
br�f� rk msényh m�yJ khWg£nlh njh�wyh«.

(m). rk msÎ KGik¥ Ãs¤j�

Ï�tif¥ Ãs¤j� fUÎzÎ FiwthfÎ�s ik¡nuhbyÁ¤j�,
InrhbyÁ¤j� K£ilfë� ãfG«. Ïjdh� njh�W« fU¡nfhs¢
br�f� xnu khÂçahditfshf és§F«. cjhuz«. M«Ãah¡r°,
jh�-nr� Ïiz¥ò¤ÂR (Ãshr�lh) bfh©l ghÿ£of�.

(M). rkk�w KGik¥ Ãs¤j�

XusÎ r�W mÂfkhf fUÎzÎ bfh©l ÛnrhbyÁ¤j�,
OnyhbyÁ¤j� K£ilfë� Ãs¤jyh� njh�W« fU¡nfhs¢br�f�
khWg£l msÎiladthf és§F«. fU¡nfhs¢ br�fë� Á¿a
ik¡nuhäa®fS« bgça kh¡nuhäa®fS« c©L.

2. xU gFÂ¥ Ãs¤j� m�yJ ÛnuhÃsh°o¡ Ãs¤j�

Ï�tifæ� fUK£ilæ� fUÎzÎ äf mÂfkhf c�sjh�,
Ãs¤j� ir£nlhÃshrK�s nk� JUt¤Ânyh (kh¡nuhbyÁ¤j�
K£ilf�) m�yJ fUK£ilæ� nk� gu¥Ãnyh (br�onuhbyÁ¤j�
K£ilf�) Ãs¤j� eilbgW«. ÏÂ� ÏU tiffS©L.

(m). nk� j£L¥ Ãs¤j�

kh¡nuhbyÁ¤j� K£ilf� fUÎzéid äf mÂf«
bfh©lit. Ïjdh� ir£nlhÃshr« nk� JUt¤Â� X® Á¿a gFÂæ�
k£Lnk mikªÂU¡F«. Ãs¤j� ãf�Îf� mid¤J« m¢Á¿a j£L
ngh�w gFÂænyna ãf�ªJéL«. Ïj�F j£Ltot ÛnuhÃsh°o¡
Ãs¤j� v�W bga®. cjhuz«. gwitf�, khndhoß«fë�
fUK£ilf�.

(M). nk�gu¥ò¥ Ãs¤j�

br�onuhbyÁ¤j� K£ilfë� fUÎzÎ K£ilæ�
ika¤ÂY« ir£nlhÃshr« mjid¢ R�¿Ykhf mikªÂU¡F«.
Ãs¤j�, nk� gu¥ÃY�s ir£nlhÃshr¤Â� k£Lnk ãfG«. cjhuz«.
ó¢Áfë� K£ilf�.
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Ãs¤j� éÂf�

fUK£ilfë� gytif¥ Ãs¤j� KiwfS©L. Vw¡Fiwa
mid¤J K£ilfëY« xnu khÂçahf¤jh� Ãs¤j� neçL«.
Ï¥Ãs¤j�f� Áy bghJthd éÂfS¡F¡ f£L¥g£lit.

1. rh¡ éÂ (Sach’s law) (1877)

i) fUK£ilf� Ãs¤jè�nghJ rkkhd msÎ�s fU¡nfhs¢
br�fisna njh�Wé¡f KaY«.

ii) x�bthU òÂa Ãs¤j� tç¥g�sK« Kªija tç¥g�s¤Â�F
br§F¤jhf mikÍ«.

2. gh�~ngh® éÂ (Balfour’s law) (1885)

fUK£ilæ� v¥gFÂæY« ãfG« Ãs¤jè� ntf«, m§F�s
fUÎzé� msé�F vÂ®kiw¤ bjhl®ò bfh©lJ.

jtisæ� fUK£ilæ� ãfG« Ãs¤j�

jtisæ� fUK£ilæ� rkk�w KGik¥Ãs¤j� c©L.
Ãs¤j�, Ñ�f©l Kiwæ� ãfG«.

1. Kj� Ãs¤j� tç¥g�s« nkèUªJ ÑHhf¤ njh�W« (JUt¥ÃsÎ).
nk� JUt¤Â� njh�W« tç¥g�s« bkJthf Ñ� neh¡»¥ guÎ«.
Ïjdh� fUK£il nkèUªJ ÑHhf rkkhd msé� Ïu©L fU¡nfhs¢
br�fshf¥ Ãs¡F«.

2. Ïu©lhtJ Ãs¤jY« nkèUªJ ÑHhd JUt¥ ÃsntahF«. Ï¥ÃsÎ
Kj� Ãsit br§F¤jhf¥ Ãç¡F«. ÏJ KGik¥ Ãs¤jyhF«. Ïjdh�
eh�F fU¡nfhs¢ br�f� njh�W«.

gl«.5.1.6. jtisæ� fUK£ilæ� ÃsÎ

Kj� Ãs¤j� _�wh« Ãs¤j�

JUt¥ÃsÎ » i l ¡ n f h £ L ¥
ÃsÎ

fU¡nfhs«
fU¡nfhs« - bt£L¤njh�w«

fU¡nfhs Rt® gu¥ò
fU¡nfhs¡Fê

Ïu©lh« Ãs¤j�

JUt¥ÃsÎ
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3. _�whtJ Ãs¤j� »il¡nfh£L¥ Ãs¤jyhF«. Ï¥Ãs¤j� ika¥
gFÂ¡F nk� njh�W«. Ïjdh� Kjè� njh�¿a eh�F br�fS«
ÃçtilÍ«. v£L fU¡nfhs¢ br�f� njh�W«. Ït�¿� eh�F bgça
br�fshf Ñ� JUt¤Â� mikÍ«. mt�¿�F kh¡nuhäa®f� m�yJ
fU¡nfhs bgU�br�f� v�W bga®. nkY�s eh�F Á¿a br�fS¡F
ik¡nuhäa®f� m�yJ fU¡nfhs ÁW br�f� v�W bga®.

4. eh�fhtjhf, Ïu©L JUt¥ Ãs¤jY¡fhd tç¥g�s§f� njh�W«.
Ïit ik¡nuhäa®fë� JçjkhfÎ« kh¡nuhäa®fë� bkJthfÎ«
Ãs¡F«. Ïj� Koé� 16 fU¡nfhs¢ br�f� njh�W«.

5. bjhl®ªj gy Ãs¤j�fsh� gy Á¿a fU¡nfhs¢ br�f� njh�W«.
ÏÂ� ika¥gFÂ¡F nkY�sit Á¿a ik¡nuhäa®fshfÎ«
ÑG�sit bgça kh¡nuhäa®fshfÎ« és§F«.

Ãs¤jè� ÏWÂæ� fU¡nfhskhdJ r�W Ú£ÁailªJ X®
Ú�K£il tot¤ij¥ bgW«. Ïj�F bkhUyh v�W bga®. Ïj� c£òw«
c�s FêÎ¥ gFÂ¡F fU¡nfhs¡ Fê v�W bga®. Ï¡Fê bkJthf¥
bgçjh» fU¡nfhs c£gFÂæ� guÎ«. ÏU¥ÃD« Ï¡FêÎ¥ gFÂæid
nk� Kidæ� ik¡nuhäa®fë� ika¤Â� k£Lnk fhzyh«.

fU¡nfhs¢ br�f� x�Wlbdh�W x£o¡bfh©L X®
vÃ¤Ôèa¥ glykh»�wd. Ïj�F fU¡nfhs¥ gly« v�W bga®.
Ï¥gly« nk� Kidæ� ÏU mL¡Ffis¡ bfh©lJ. Ï�éj«
KGikahd fU¡nfhs¡ FêÍ«, fU¡nfhs¥ glyK« njh�¿a ãiyæ�
Ï¡fUé�F Ãsh°Lyh v�W bga®.

12 Kiw Ãs¤j� ãf�ªj Ã� fU¡nfhs¤Â� 4096 br�f�
ÏU¡fyh« vd f©l¿a¥g£L�sJ. 20,000 br�f� bfh©l ãiyæ�
X® Ãsh°Lyh mL¤j ãiyah»a <uL¡F¡ fU¡nfhskhj� ãiy¡F¢
br�yyh«.

X® Kothd Ãsh°Lyh v�gJ gy cl�gFÂf� c©lh¡F«
br�fis¡ bfh©l fU¡nfhskhF«. Ï¡nfhs¤Â� x�bthU br�è�
Kothd mik¥ò« f©l¿a¥g£L�sJ. Ï�éj«, njh�W« gFÂf�

gl«.5.1.7. jtisæ� fU¡nfhs« - bt£L¤ njh�w«

éy§F JUt«

vÂ® JUt«

fU¡nfhs¢ ÁW br�f�

fU¡nfhs bgU�br�f�

fU¡nfhs¡ Fê
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fU¡nfhs¤Â� tiuglkhf¡ F¿¡f¥g£L�sd. Ïj�F cW¥gh¡f¥
gFÂfë� tiugl«  v�W bga®. ÏÂ� òw¥gil, Ïil¥gil,
mf¥gilæ� njh�W« cW¥ò F¿¥Ãl¥g£L�sd. mL¤j ãiyæ�
eilbgW« c£br�y�, c£Fêj� ãf�¢Áfë� g§nf�F« br�f�
milahs« fhz¥g£L�sd.

5.3. jtis: <uL¡F¡ nfhskhj� m�yJ
nf°LUyhth¡f«

nf°LUyhth¡f« fU¡nfhskhjiy¡ bjhl®ªJ ãfG« X®
bjhl® ãf�¢ÁahF«. Ïªãf�¢Áæ� fU¡nfhs¥ gly¢ br�f� Ïl«
bgau¤Jt§F»�wd. ef®¢Áædh� Ïit cW¥òf� njh�W« cça
Ïl§fisail»�wd.

ika¥gFÂæ� X® F¿¥Ã£l Ïl¤ÂY�s fU¥gly¢ br�f�
Ú£ÁailªJ X® Órh mik¥Ãid¥ bgW»�wd. Ï¢br�f�
fU¡nfhs¤ÂD�shf efu¤Jt§F»�wd. Ïjdh� nk� òw¤Â� X®
Á¿a g�s« njh�W«. Ï¥g�s« fU¡nfhs¡ FêÍD� gué
M®bf�ouh�  m�yJ fh°onuhÓ�  vD« òÂa c£Fêéid¤
njh�Wé¡F«. Ï¡Fêæ� btë¤Jthu¤Âid fU¡nfhs¤ Jis
vdyh«.

X® Á¿a Ñ�whf¤ njh�W« fU¡nfhs¤Jis bkJthf t£l
tot¤ij¥ bgW«. Ïj� nk� éë«ò, nk� cjL vdÎ« Ñ� éë«ò
ÑGjL vdÎ« miH¡f¥gL«. fU¡nfhs¤Â� gu¥Ã� c�s cW¥gh¡f¢
br�f� fU¡nfhs¤ Jisæ� têahf c� EiHa¤ Jt§F»�wd.
Ïj�F �c£br�Yj��(Involution) v�W bga®.

Jt¡f¤Â� bjh©il¥ gFÂ¡fhd mf¥gil¢ br�f� c�
EiH»�wd. Ïªãf�Î fU¡nfhs¤ Jisæ� nk� cj£L¥ gFÂæ�
têna V�gL«. e�F c� EiHÍ« Ï¢br�fis¤ bjhl®ªJ Ãw
br�fS« EiH»�wd. c� EiHÍ« br�f� fU¡nfhs¡ Fêæ�
mik»�wd. Ïjdh� bkJthf fU¡nfhs¡Fê msé� Á¿jhF«. c�
EiHÍ« br�fsh� V�gL« òÂa Fêé�F _y¡Fl�Fê  m�yJ
fh°onuhÓ� (Gastrocoel) v�W bga®. Ï¡Fêna _y¡Fl� m�yJ

gl«.5.1.8. nk� cjL njh�Wj�

nk� cjL
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M®¡bf�ouh� (Archenteron)vd¥gL»wJ. _y¡Flè� c£gFÂ
go¥goahd khWj�fis¥ bg�W bjh©il¥ gFÂia¤ njh�Wé¡F«.
ÏJnt K�Fl� gFÂahF«. Ï�ntisæ� Ãw Ïil¥gil, mf¥gil¢
br�f� j§fs¡Fça ãiyfis tªjilªJ éL»�wd.

c£òw¤Â� mf¥gil¢ br�fS¡F« btë¥òw¤Â� òw¥gil¢
br�fS¡Fäilæ� Ïil¥gil¢ br�f� mik»�wd. KJFeh©
eL¥gil¢ br�f� c£br�y� _y« c�ns EiHªJéLtjh� mit
V�fdnt ÏUªj Ïl¤Â� òw¥gil¢ br�f� mik»�wd. Ï�éj«
òw¥gil¢ br�f� nk�òw¤Â� gl®jiy vÃnghè (Epiboly)m�yJ
nk�gl®j� vdyh«. Ïªãf�¢Áah� nf°oUyhé� nk�gFÂ KGtJ«
�Tiu mik¤j�� ngh�W òw¥gil¢ br�f� mikÍ«.

gl«.5.1.9. mf¥gil¢ br�fë� c� ef®Î

fU¡nfhs¤ Jisæ�
nk� cjL bgU�br�fë� c� ef®Î

fU¡nfhs nk� gly«

fU¡nfhs¡ Fê

gl«.5.1.10. jtisæ� fU - <uL¡F cæçahj�

fU¡nfhs ÁW br�f�

fU¡nfhs bgU�br�f�

fUÎzÎ¤Jis
mil¥gh�

fU¡nfhs¡ Fê

fh°onuhÓ�

Ïil¥gil

nk� cjL

fU¡nfhs¤Jis

òw¥gil
mf¥gil
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Ïj�Ã� fU¡nfhs¤Jis Áy mf¥gil¢ br�fsh�
mil¡f¥gL«. Ï¢br�fis �fUÎzÎ¤ Jis mil¥gh� br�f��
vdyh«. ts®¢Áæ� nghJ Ï¢br�f� c� EiHªJéL»�wd. Ïjdh�
fU¡nfhs¤Jis Á¿a Ãsthf mik»wJ. nf°oUyhth¡f« vD«
ãf�¢Áæ� X® fU¡nfhskhdJ ÏUg¡f rk¢ÓUila, nfhstot
_tL¡F fh°oUyhth»wJ. Ïj�Ã� V�gL« go¥goahd kh�w§fsh�
eu«ò¡ FH� njh�w« ãf�ªJ ãôUyh njh�W«.

ãôUyhth¡f«

eu«ò¡FH� njh�Wj� ãf�¢Ána ãôUyhth¡fkhF«.
Ïªãf�¢Áæ�nghJ Ïil¥gil, mf¥gil¢ br�fS« khWj�fis¥
bgW»�wd.

ãôUyhth¡f¤Â� fUÎæç K�-Ã�dhf Ústh£o�
Ú£Áaila¤ Jt§F«. Ïj� KJF¥ òw¤Â� òw¥gil¢ br�fS©L.
Ït�¿� eu«ò cW¥òfshF« br�f� Ãw br�fëèUªJ khWgl¤

gl«.5.1.11. jtis fU¡nfhs« - cW¥gh¡f tiugl«

x£LW¥ò

eu«ò¤j£L òw¥gil
th� eL¥gil KJFeh©

cl� eL¥gil

g¡f¤ j£L Ïil¥gil
fhJ
éêby�R

gl«.5.1.12. jtisæ� ãôUyh

czÎ¥ghij

_is

ãôu� fh�th�
KJF eh©

bjh©il

fUÎzÎ cl�Fê

ky¤Jthu«
f�Äu�
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Jt§F»�wd. Ï¢br�fë� bjhF¥Ã�F bkL�yç j£L m�yJ ãôu�
j£L v�W bga®. Ï¤j£L¥ gFÂ jo¤J X® nkL ngh�w mik¥ig¥
bgW»wJ. Ïj�F ãôu� ko¥ò v�W bga®. Ï«ko¥Ã� ika¤Â� X®
ãôu� tç¥g�s« njh�W«. Ï¥g�s« nkY« MHkilÍ«. Ïj�
nk�òwkhf ãôu� ko¥ò X® _o ngh�w mik¥gh» X® ãôu� FH�
njh�W»wJ. Ï¡FH� òw mL¡F¢ br�fëèUªJ éLgL«. Ã� ãôu�
FH� eu«ò k©lykh»wJ. Ïªãiy¡ fUé�F ãôUyh v�W bga®.
ãôUyhth¡f ãf�¢Áænyna KJF eh© Ïil¥gil¡ FHY« clè�
mf¥gil¢ R�wik¥ò« njh�¿éL«.

ãôUyh KÂU« ãiyæ� jtisæ� gy cl� cW¥òfS«
njh�w¤ Jt§»éL»�wd.

5.4. jtisæ� cU¥gh¡f«
òw¥gil, Ïil¥gil, mf¥gilæèUªJ njh�W« cl�

cW¥òfS¡fhd _y mik¥òf� nf°LUyhth¡f«, ãôUyhth¡f«
ngh�w ãiyfënyna njh�¿éL»�wd. mL¤j ãiyæ� cW¥gh¡f
Kj� ãiy _y mik¥òf�, gy Ïu©lh« ãiy _y mik¥òfis
njh�Wé¡»�wd. Ïit gy cW¥òfshfÎ« cW¥ò¤ bjhFÂfshfÎ«
khWj� bgW»�wd.

òw¥gil cW¥òfë� fUts®¢Á

jtisæ� ãôUyhé� _�Wtif òw¥gil¤ ÂR¡fS©L.
mit nk�- njh� òw¥gil, ãôu� òw¥gil, ãôu� Kid¢ br�fshF«.

A B

C

gl«.5.1.13. jtisæ� fUé� ãôUyhth¡f«

ãôu� j£L

fU¡nfhs¤Jis

ãôu� Jis

ãôu� ko¥ò
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nk� njh� òw¥gil

Ï�tif òw¥gilæ� njh�Wgit cz® cW¥òf�, bréf�,
g¡f¡nfh£L cz® cW¥òf�, eL¤JL¥òf�, òw¢brÎ�f�, c�th�
gly«, ky¤Jthu« ngh�witahF«.

ãôu� òw¥gil

Ï�tL¡F¢ br�fëèUªJ ika eu«ò k©lyK« btë br�
eu«ò k©lyK« cUthF«.

Ïil¥gil

Ï�tL¡F cW¥òfshf¤ njh�Wgit fh�f�, mf¢ r£lf«,
Ïja«, Ïu¤j¡ FH�f�, ÁWÚuf«, cl�Fê k�W« Ïd¥bgU¡f
cW¥òfshF«.

mf¥gil

czÎ¥ ghij, Eiupu�f�, fiza«, ÁWÚ® ig, ngh�wit
K¡»a mf¥gil cW¥òf�.

jtisæ� Ïja« njh�Wj�

c� Ïja¡ FHh� njh�Wj�
mf¥gil

v�nlhfh®oa v�Áa gFÂ

v�nlhfh®oa¡ FHh�

Ñ� Ûnrhfh®oa«

A

B

C

Ïil¥gilæ� c�sL¡F
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Ïja« X® Ïil¥gil cW¥ò. Ï�ÎW¥ò bjh©il¥ gFÂæ�
mo¥òw¤Â� njh�W«. X® Ú©l FH� mik¥ghf¤ njh�¿ ko¥òfis¥
bg�W Ïja« cUthF«.

Ra kÂ¥ÕL

gFÂ - m

cça éilia¤ nj®ªbjL¡fÎ«

1. °bg®änahb#åÁì� eilbgW« bra�

m) éªjQ c�g¤Â M) °bg®khoLf� éªJ¢ br�fshj�

Ï) éªJ¢Ru¥Ã njh�Wj� <) c£fU khWj� bgWj�

2. br�onuhbyÁ¤j� K£ilfis njh�Wé¡F« cæç

m) jtis M) kåj®f�

Ï) C®td <) ó¢Áf�

3. nk�gu¥ò¥ Ãs¤j� V�gL« K£ilfis c©lh¡F« cæçf�

m) gwitf� M) M«Ãah¡r°

Ï) ó¢Áf� <) Ú®-ãy th�éf�

mf¥gil

knahfh®oa«

bgçfh®oa«

v�nlhfh®oa� FHh�
bgçfh®oa� miw

mf¥gil

bgçfh®oa«
bgçfh®oa� FêÎ

Ïja¡Fê

knahfh®oa«

v�nlhfh®oa«

gl«.5.1.14. jtisæ� fUé� Ïja« njh�Wj�

D

E
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4. �rh¡�»� éÂ ÏjDl� bjhl®òilaJ

m) Ïd¢br�yh¡f« M) Ãs¤j�

Ï) <uL¡F¡ nfhskhj� <) cW¥ò¤ njh�w�

5. <uL¡F¡ fU¡nfhs¤ÂD� njh�W« FêÎ

m) fh°£nuhÓ� M) fU¡nfhs¡ Fê

Ï) fU¡nfhs¤Jis cjL <) FêÎ

gFÂ - M

ÁW éil juÎ«

1. éy§Ffë� fUts®¢Áæ� neçL« ãiyfis tçir¥gL¤Â¡ TW.

2. fUéaiy¤ njh�Wé¤jt® mç°lh£o� v�W TWtj� fhuz«
v�d?

3. j�fhy¤Âa �fUéaè�� ÏUªJ njh�¿Í�s m¿éa� ÃçÎf�
ahit.

4. ik¡nuhbyÁ¤j� K£ilf� v�wh� v�d?

5. bkh%yh v�gJ ahJ?

6. JUt¥ Ãséid¡ TW.

7. Ãs¤j� bjhl®ghd gh�~gç� éÂ ahJ?

8. �cW¥gh¡f tiugl«� v�gJ ahJ?

9. �c£br�Yj�� v�gJ ahJ

gFÂ - Ï

1. bkfhbyÁ¤j� K£il g�¿¡TW.

2. �br�onuhbyÁ¤j� K£il v�wh� v�d?

3. Ãs¤j� g�¿ F¿¥òiu juÎ«.

4. �rh¡� éÂ g�¿¡ TW.

5. jtisæ� fUts®¢Áæ� òw¥gil, mf¥gil cW¥òfis¡ TW.

gFÂ - <

éçthd gÂ� juÎ«

1. gytif¡ fUK£ilfis¥ g�¿ éçthf vGjÎ«.

2. fUÎ�w K£ilæ� ãfG« Ãs¤j� g�¿ vGjÎ«.

3. X® Ú®-ãy th�éæ� fUK£ilæ� ãfG« <uL¡F¡ nfhskhjiy
étç¡fÎ«.

4. jtisæ� ãôUyh mik¥ig¤ juÎ«.
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6. bghUshjhuK« éy§FyfK«
kåj� njh�¿a fhy« Kjyhf éy§Ff� czÎ¡fhfÎ« ntW

gy fhuz§fS¡fhfÎ« ga�gL¤j¥ gL»�wd. Ïa�ifæ� x�bthU
éy§»dK« mj�bfd cça K¡»a¤Jt« bfh©oUªj nghÂY« Áy
éy§Ff� kåjD¡F e�ik ga¥gdthfÎ«, Áy Ôik ga¥gdthfÎ«
c�sd. nkY« Áy, (ó¢Áf� ngh�wit) czÎ ngh�w Ïa�if
ts§fS¡fhf e«Kl� ngh£oæL»�wd. vdnt ekJ bghUshjhu
K�nd�w¤Â�F Ï¤jifa éy§Ff� g�¿ m¿tJ mtÁa«.

6.1. ga�jU« éy§Ff�
ekJ bghUshjhu V�w¤Â�F cjÎ« e�ik br�»�w éy§Ff�

�ga� jU éy§Ff�� vd¥gL«. Ïiw¢Á, gh� ngh�w C£l¢r¤J�s
czÎfisÍ« f«gs«, g£L ngh�w Mil tiffisÍ«, K¤J, gts«
ngh�w éiyÍ®ªj bghU�fisÍ« éy§Ff� ek¡F¤ jU»�wd.
Ïwh�, e©L, nfhê, njÜ¡f�, mu¡F¥ó¢Áf�, g£L¥ó¢Áf�
ngh�wit Ï�tifia¢ rh®ªjit.

6.1. 1. gts¥ ghiw cUth¡Ftd-(nfhu�)
gts¤Â� kÂ¥ò k�W« Áw¥ò¥ g�¿ m¿nth«. ÏU¥ÃD«

mt�¿� cæça� tuyhW g�¿ e« midtU¡F« bjça th�¥Ã�iy.
Óby�lnulh bjhFÂia¢ rh®ªj gts¥ ghè¥òfë� òw¢r£lf§fns
gts¥ghiwf� M»�wd. Ï¢r£lf§f� fh�Áa« fh®gnd£il¡
bfh©L cUth¡f¥g£lit.

gts¥ghiwia cUth¡F« cæçd§f� T£l§fshf
th�»�wd. Ïit ÏuÎ neu¤Â� czÎ c£bfh�git. j§f� cliy¥
gts¡ TLfS¡F� ÏG¤J¡ bfh�tjh�, gfè� gts¥ghiwf�
cæu�wit ngh�W njh�W»�wd. ÏuÎ neu§fë� cliy btëna
Ú£o E©FH�fis mir¤J Ïiu njL« bghGJ, ÂObud cæ®
bg�wij¥ ngh�w kha¤njh�w¤ij cUth¡F»�wd. Ï¡fh£Á
ÚçD¡F� mH»a óªnjh£l« c�sij¥ ngh�W njh�W»wJ.

cl�ÂR¡fë� tsU« Nnr�j�yh  (Zooxanthella)  vD«
jhtu¤jh� k�r�, gG¥ò g¢ir t©z§fSl� Ïit
fh£Áaë¡»�wd. ÂR¡fë� cUthF« ãwä¢ br�f�, Ït�¿D¡F¢
Át¥ò, Ïs�Át¥ò ãw¤ij¡ bfhL¡»�wd.
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gts¥ghiwf� MHk�w 20OC ¡F« Fiwahj bt¥g¡fl�fë�
k£Lnk fhz¥gL»�wd. fy§f� Ï�yhj bjëthd Ú®, Ïit tsu
mtÁakh»wJ. Ï�Îæçd§f� flè� c�s fh�Áa« fh®gnd£il¡
bfh©L òw¢r£lf§fis mik¡»�wd. Ï¢braY¡F nk�F¿¥Ã£l
bt¥g« njit¥gL»�wJ.

gts¥ghiwf� cUth¡f«

flè� Ú® k£l¤Â�F moæ� Ï¥ghiwf� Ãu«kh©lkhf¡
fh£Áaë¡»�wd. ghèd Ïd¥bgU¡f¤Â� éisthf cUthF«
�ÃshDny�(Planulae) vd¥gL« Ïs« cæçf� T£lkhf ÚªÂ¢ br�W
xU Ïl¤Â� j§» ts®»�wd. KisÍWj�, ÃsÎWj� ngh�w
Ïd¥bgU¡f Kiwfsh� mÂf ghè¥òfis Ïit cUth¡F»�wd.
Ïjdh� Ï¥ghiwf� ts®»�wd. j�nghJ c�s ghiwf�
g�yhæu¡fz¡fhd M©LfS¡F K�dnu gy ä�èa� ghè¥òfsh�
cUth¡f¥g£lit MF«.

gts¥ghiwæ� tiff�

_�W éjkhd gts¥ghiwf� c�sd. Ïit  fiunahu¥
ghiwf�, jL¥ò¥ ghiwf�, tisghiwf�(Fringing reefs, barrier reefs
atolls) v�gd.

fiunahu¥ghiwf� MHk�w fl�gFÂ, K¡»a ãy¥gu¥Ã� fiunahu¡
fl�gFÂ, fiunahu¤ ÔÎfis¢ R�¿Í�s fl�gFÂ Kjèa Ïl§fë�
MHk�w rçÎfshf¡ fhz¥gL»�wd. Ï¤jifa ghiwf� ÏªÂa
Ôgf�g¤Â� bj�nfhoæ� Ïuhnk°tu¤Â�F mU»� bjhl§»
r§»è¤ bjhl®ngh�, ö¤J¡Fo jh©o¢ br�»�wd. nk�F¡
fl�fiu¥ gFÂahd f£¢ tisFlh¥ gFÂæY« Ït�iw¡ fhzyh«.

 gl«.6.1.1. Corals

Fungia Acropora Oculina Tubipora
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bjhl® jL¥ò¥ ghiwf�  K¡»a ãy¥gFÂ m�yJ ÔÎfS¡F
Ïizahf c�sd. Ïit fiu¡F btF bjhiyé� flè�, miy
jL¥ò¢ Rt® ngh�W mikªÂU¡»�wd. tl»H¡F M°Ânuèa
fl�fiu¡F Ïizahf 2012 ».Û Ús¤Â� kfhjL¥ò¥ghiw
mikªJ�sJ(The great barrier reef). Ï¤jifa ghiwfë� ÏJnt äf
Ú©ljhF«.

tis ghiwf�  Âw¡f¥g£l tisa§f� ngh�w toÎilait.
eL¥gFÂæ� MHk�w Úiu¡bfh©lit. Ïit flYl� xUòw«
bjhl®òbfh©l Vç (lagoon)fshf¡ fh£Áaë¡»�wd. Ath� k�W«
fçÃa� ÔÎf� Ï¤jifa ghiwfS¡F¥ bga® bg�wit.

bghUshjhu K¡»a¤Jt«

�nfhu�y« %gu«�(nfh.behÃè) (Corallum rubrum) vD« Át¥ò
t©z éiyÍ®ªj gts§fë� Mguz§f� br�a¥gL»�wd.
bj�åªÂahé� FH�gts§f� (Tubipora)  eh£L kUªjhf¥
ga�gL»�wd. f£ll« f£Lj�, rhiy mik¤j� M»at�¿�

gl«.6.1.2. gts¥ghiwæ� tiff�

gts¥ghiw gts¥ghiwvçkiy¤ÔÎf�

ca® fl� k£l«
jh�fl� k£l«

fiunahu¥ ghiwfë� FW¡Fbt£L¤ njh�w«

gts¥ghiw

yT� yT�

gts¥ghiw

jh�fl� k£l«

ca® fl� k£l«

bjhl® jL¥ò¥ ghiwfë� FW¡F bt£L¤njh�w«

gts¥ghiw gts¥ghiw

jh�fl� kl«
ca® fl� k£l«

tisghiwfë� FW¡F bt£L¤ njh�w«

yT�
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Jisghiwf� (Porites) ga�gL»�wd. äf¥gHikahd ghiwfë�
�bk¡ÜÁa«� mÂf« c�sjh� �Ábk©£� c�g¤Âæ� Ïit
cjÎ»�wd. Ïit fhiu, R©zh«ò c�g¤Âæ� mo¥gil¥
bghUsh»�wd. bt�s«, k© mç¥ò M»at�iw¤ jL¡F« ghJfh¥ò
mu©fshf Ïit flè� és§F»�wd. äf¥giHa ghiwf�,
gwitf� j§F« ruzhya§fsh» �bfhtndh�(Guano) vD« gwit
v¢r« äF gFÂfsh»�wd. Ï¥ghiwf� äf¥bgça jå¢Áw¥ò bg�w
thêl§fsh»�wd. Ï§F thG« KJbfY«g�w cæ®fë� tiff�,
Ït�¿� mgçäjkhd v©â¡if, Ï¥ghiwfë� jå¤j�ik,
Á¡fyhd clyikÎ M»ait gyju¥g£l gts Û�fë� gçzhk
ts®¢Á¡F¡ fhuzkh»�wd. Ïjdh� gy ehLfë� Ï�él§f�
R�Wyh¢ Áw¥ig¥ bgW»�wd.

6.1.2. k©òG ts®¥ò
bjhê� K�nd�w«, k¡f£bjhif¥ bgU¡f«, ef®¥òw ts®¢Á

Kjèa fhuz§fsh� fêÎ¥bghU£f� v§F« Fé¡f¥gL»�wd.
R�W¥òw¤ij khRgL¤J« fêÎ¥ bghU£f� ÏUtif¥gL«. mit
ÁijÎW fêÎf�, ÁijÎwh¡ fêÎf� vd¥gL«. Ït�iw Ú¡Ftij gy
ehLf� rthyhf V�W¡bfh©L�sd.

ÏªÂah c£gl gy ehLfë� étrha«, bjhê�rhiyf�, m�whl
Å£L¢ bra�ghLf� M»at�wh� cæ®¡ fêÎf� cUth¡f¥gL»�wd.
bkh¤j fêÎfë� 60%  cæ®¡ fêÎfnsah«.

Ï¤jifa fêÎfis kWRH�Á br�a eÅd, têKiwf�
f©LÃ¡f¥g£L�sd. mt�¿� x�W k©òG ts®¥ò¤ bjhê�E£g«.
Ïj� gadhf �òG cu«� k�W« FiwÎ éiy k©òG òuj« ek¡F¡
»il¡»�wJ.

ÏªÂah V�gL¤J« 2500 ä�èa� l� cæ®¡ fêÎf� rçahd
têæ� kWRH�Á  br�a¥gLkhdh� 400 ä�èa� l� jhtu czñ£l«
c�g¤Â br�a¥glyh«.

òG ts®¥ò

rÛgfhykhf òG ts®¥ò gy ehLfis¡ ft®ªJ�sJ. ÛD¡F¡
bfhL¡f¥gL« nrhah¤Ôtd¤Â� éiyna�w«, g�wh¡Fiw M»ait
Ïj�F¡ fhuzkh»�wd. Fiwªj éiy òuj czthd k©òG, nfhê,
Û� ngh�witfS¡F e�y kUªjh»wJ. fêÎ¥bghU£fis c©L
Áij¥gjdh� äf¢Áwªj fy¥ò cu« »il¡f tê br�»�wJ. xU
tUl¤Â�, xU k©òG 1000 Kj� 1500 rªjÂfis cUth¡F»wJ. 2000
KÂ®ªj òG¡f� Xuh©L¡F� 1 ä�èa� òG¡fshf¥ bgUF»�wd.
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k©òG¤ nj®Î k�W« ts®¥ò

ny«Ãnlh khUil, bgçnahå¡° v¡°fntl® (Lampito mauritti,
Perionyx excavator) ngh�wit ÏªÂah, jh�yhªJ M»a ehLfë�
ts®¡f¥gL»�wd. bAnyhoçy° ~nghol°, y«bgçf°
%bgy°  (Helodrilus foetidus Lumbericus rubellus)cyfbk§F«
fhz¥gL»�wd. mä�j° Athahdh, væbråah ~ngholh,
Íoçy° v�Éåna(Amynthas hawayane, Eisenia foetida, Eudrilus
engeniae) ngh�wit fêÎ¥bghU�fis¡ ifah�tÂ� ga�gL¤j¥
gL»�wd.

òG ts®¥ò Kiw Ïl¤Â�F Ïl« khWgL»wJ. ts®¥ò¥ òG¡f�
ts®¥ò Clf¤Â� e�F ts®ªJ bgUf¡ Toa j�ikÍiladthf
ÏU¤j� nt©L«.

òG ts®¥ò cu¡Fê 2.4 Û Ús« 1.2 Û mfy« 0.6 Û MHK«
bfh©oU¥gJ e�yJ. Ï�él¤Â� 50,000 òG¡f� tsu ÏaY«. 5,000
Kj� 6,000 k©òG¡fis ts®¡f ku¥bg£of� (51br.Û X 36br.Û X
15br.Û)nghJkhdit. k©, fh�ªj Ú®¤jhtu§f�, rUFf�, rhz«,
ku¤ö�, cä, mG»a g©l§f� M»at�iw¡ bfh©L ts® Clf«
jahç¡f¥glyh«.

nghÂa msÎ , czÎ »il¡F« ts®¥ò Clf¤Â� Ïit e�F
ts®»�wd. mid¤J cæ®¡ fêÎfS« cfªjitna. ÏU¥ÃD«
ol®#�£ ó¢Á bfh�è kUªJf� ngh�w ntÂ¥bghU£f� fy¥ò
Clf¤Â� fyªJélhk� gh®¤J¡ bfh�Sj� mtÁa«.

k©òG¡f� òuj¢r¤J(65%) bfhG¥ò(14%) fh®nghiAonu£
(14%) rh«g� r¤J (3%) M»a czñ£l¥ bghU£fis¡ bfh©lit.
vdnt Û�, Ïwh� ngh�witfS¡F¢ r¤jhd Ôtdkh»�wJ.

fy¥ò¥òG cu«(Vermicompost)

étrha¡ fêÎfshd it¡nfh�, fU«ò¢ r¡if, rz� fêÎf�,
rhz«, gwit v¢r« M»ait òG¡fsh� Áij¡f¥g£L cukhf
kh�w¥gL»�wd. Ïj�F¡ fy¥ò¥ òGcu« v�W bga®. ÏJ étrha
ãy§fS¡F e�ybjhU Ïa�if cukhf¥ ga�gL»wJ.

6.1.3. ga�gL ó¢Áf�
ó¢Áæd§fë� gy, kåjU¡F¥ ga�gL»�wd. ga�gh£o�

mo¥gilæ� mt�iw Ïu©lhf¥Ãç¡fyh«. mit gy�jU ó¢Áf�,
cjÎ« ó¢Áf� vd¥gLtd.
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I. gy�jU ó¢Áf� (bghU�jU ó¢Áf�)

kåjD¡F¥ ga�gL»�w gy bghU£fis Ïit më¡»�wd.
nj�, g£L, mu¡F ngh�wit mt�¿� K¡»a¤Jt« th�ªjit.

m. njÜ¡f�

Ïit rKjha¥ ó¢Áf�, T£lkhf th�git, tUl« KGtJ«
RWRW¥ghf Ïa§Fgit. Ïit ky®fë� kfuªj« k�W« kJéid
c©Q»�wd. njÜ¡fë� eh�F Ïd§fis e« eh£o� fhzyh«.
Ït�¿� _�Wtif nj� nrfç¥gÂ� ek¡F cjÎ»�wd.

1. VÃ° lh®br£lh (kiy¤njÜ) (Apis dorsata)

ÏJnt ÏªÂahé� äf¥bgça njÜ Ïdkh»wJ. ÏJ äf mÂf
msé� njid¢ nrfç¡»�wJ. Rkh® 4 mo ÚsK�s bgça nj� T£il
cUth¡f t�yJ. äf caukhd ku§fë� Ï¡TLfis¡ fhzyh«.
bfh^u Ïa�òila Ït�iw¥ gH¡f¥gL¤JtJ« ts®¥gf§fë�
ts®¥gJ« ÏayhJ.

2. VÃ° ~¥nshuh (Apis flora)

k�w njÜ¡fis él toé� Á¿aJ. vdnt �Á�d¤njÜ�
v�wiH¡f¥gL»wJ. Ït�¿� TLf� äf¢Á¿ait. òj®f�
Å£L¡Tiuf� ngh�w Ïl§fë� Ït�iw¤ jå¡TLfshf¡
fhzyh«.

3. VÃ° Ï©ofh (Apis indica )

ÏJ xU rhjhuz ÏªÂa¤njÜ. V. lh®br£lh, V. ~gnshuh
Ïu©oD¡F« Ïil¥g£l cl� msÎ bfh©lJ. gy Ïiz nj�
TLfis¡ f£L»�wJ. ku¥bghªJf�, Fiff�, »z�¿� c£gFÂ
ngh�w ghJfh¥ghd Ïl§fë� Ït�iw¡ fhzyh«. Ï�éd¤
njÜ¡fis k£Lnk gH¡f¥gL¤jÎ« nj� ts®¥Ã� <LgL¤jÎ«
ÏaY«.

njÜ bt�ntW ky®fë� kJit c¿�Á éG§F»wJ. Ï�thW
Ôå¥igæ� nrfç¡f¥g£l kJ, m§F�s behÂfsh� gy kh�w§fis
mil»wJ. Ã�d® nj�T£o� cäH¥g£L njdhf¢ nrä¡f¥gL»wJ.

nj� k�W« njdilæ� »il¡F« bkG»D¡fhf njÜ¡fis
ts®¡F« Kiwæid vÃf�r® (Apiculture) m�yJ njÜ ts®¤j�
v�wiH¡»nwh«.

nj� k�W« nj� bkG»� ga�f�

nrfç¡f¥gL« kyç� j�ikia¥ bghU¤nj njå� ãw« k�W«
kz« mik»wJ. nj� ca® czñ£l kÂ¥ò¡ bfh©lJ. 1 »uh« nj�
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33 ».fnyhç r¡Â jut�yJ vd¡fz¡»l¥gL»wJ. (Ïj� mo¥gilæ�
200» nj� = 11.5 è gh� = 1.6 ».» ghyhil=330 »uh« khär«). nj�
ö¡fä�ik Ïu¤jnrhif, ky¡f£L ngh�witfis¡ Fiw¡»�wJ.
ÏUk�, rë, fh�¢r� ngh�witfis¡ Fz¥gL¤J« kUªjh»wJ.
neh� vÂ®¥ò r¡Â bfh©lJ. Ïu¤j¤Â� ËnkhFnshÃ� M¡f¤Â�
cjÎ»wJ. th� k�W« Flè� V�gL« ò©fis M�w t�yJ.
MÍ®ntj« k�W« Ídhå kUªJfë� ga�gL»�wJ. buh£o,
nf¡Ff�, Ã°f£ jahç¥ÃY« nr®¡f¥gL»�wJ.

njdilæèUªJ nj� bkGF  bgw¥gL»wJ. njÜ¡fë�
tæ�W¥gFÂæ� c�s Ru¥Ãf� Ïªj bkGif¢ Ru¡»�wd. mHF
rhjd¥bghU£f�, Kf¥ó¢Rf�, kUªJ¡ fë«òf�, t®z§f�,
bt¥g¤jil bghU£f�, Ãsh°o¡ bghU£f�, bkGF v©bz�,
fç¤jh� k�W« gy caÎ¥ bghU£fë� jahç¥Ã� nj�bkGF
ga�gL¤j¥ gL»�wJ. br� M�ÎfS¡F¤ njitahd E©
bt£L¤J©L cUth¡f¤Â� m¢R¡f£ilf� br�a¥
ga�gL»�wd(microtomy).

M. g£L¥ó¢Áf�

éiyÍa®ªj bghUshd g£L, g£L¥ òGé� T£oèUªJ
ne®¤Âahd üyhf¡ »il¡»�wJ. e�y ju« th�ªj g£L üiy,
m¿éa� ó®tkhf, Ïa�ifahf c�g¤Â br�J e�y éiy¡F é�gid
br�j� brçf�r® m�yJ g£L¥ó¢Á ts®¤j� vd¥gL«.

g£L¥ó¢Áfë� tiff�

1.  KR¡bfh£il¥ g£L¥ó¢Á (gh«Ã¡° bkhç)  (Bombyx mori)ÏJ
ts®¤jY¡F cfªjJ. KR¡bfh£il Ïiyfis Ï¥òG c©gjh�
KR¡bfh£il¥ òG  m�yJ k�bgç¥ òG  v�wiH¡f¥gL»�wJ.
ÏÂèUªJ bgw¥gL« g£L ü� bt©ikahdJ. Ï�tif¥ g£L
�k�bgç¥g£L� vd¥gL«.

2. l[® g£L¥ó¢Á (M�jçna gh~Ãah) (Antheraea paphia)

bg®, X¡, rh�, m¤Â ngh�w ku§fë� Ïªj¥òG¡f� ts®»�wd.

gl«. 6.1.3. g£L¥ó¢Áf�

KÂ®ªj M©
KÂ®ªj bg©
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fodkhd, tH tH¥ghd nfhê K£ilæ� msÎ�s TLfis
Ï¥òG¡f� cUth¡F»�wd. gG¥ò t©z l[® tif¥g£L ü�
Ï�tif TLfëèUªJ vL¡f¥gL»�wJ.

3. Kfh g£L¥òG (M�juah m°[hbk�ì° )  (Antheraea
assamensis)ÏJ m°[hä� äf K¡»a Foir¤bjhêyh»wJ.
Ï¥òGéd« m°[h« khãy¤ij¢ rh®ªjJ. Ïªj¥ g£L Kfh g£L
v�wiH¡f¥gL»wJ.

4. vçg£L¥ó¢Á (m£lhf° çÁid) (Attacus ricinii)

Mkz¡F Ïiyfis Ï¥òG¡f� c©Q»�wd. Ït�¿�
js®ªj TLf� äDäD¥g�w g£L üiy¤ jU»�wd. ÏU¥ÃD«
Ïªü� Ú©leh� ciH¥git. Ï�tif¥g£L Mu©o¥g£L vd¥gL«.

g£L¥ó¢Á ts®¤j� »uhk nk«gh£oD¡F cjÎ« K¡»a¤
bjhê�fë� x�whF«. Kj� Kjè� g£lhil òidªj bgUik
irdhitna rhU«. Ïj� EQ¡f§fis¥ gy ü�wh©Lf� eh«
m¿ªÂU¡fé�iy. våD« Ï�W cyf msé� g£L c�g¤Âæ� eh«
K¡»a Ïl¤ij¥ bg�W�nsh«. ju« th�ªj k�bgç¥g£L k£Lk�yhJ
k�w mid¤Jtif g£L¥òG¡fS« Ï§F tsU»�wd. mid¤J
uf§fS« j�nghJ e« eh£onyna jahç¡f¥gL»�wd.

g£o� ga�f�

g£L ü� berÎ br�a¥g£L g£lhilfS« JâtiffS«
br�a¥gL»�wd. gw¡F« Filf�, (ghuhN£Lf�) mj�fhd fæWf�,
ö©o�f�, khÎä� r�yilf�, bjhiyngÁ¡fhd jilfh¥ò¢
RU�f�, jªÂæ�yh bjhiy th§»f�, X£l¥gªja fh®¢r¡fu§f�
Kjèad br�a¥gL»�wd.

Ï. mu¡F¥ ó¢Á (Lac insect)

gl«. 6.1.4. mu¡F¥ ó¢Á

mu¡F N�Ïis
Ïs« cæç
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ó¢ÁfëläUªJ bgw¡Toa k�bwhU bghU� mu¡F (lac)
nyÁ~g®  ny¡fh v�D« brÂ� ó¢Á j� ghJfh¥ò¡fhf¡ Ru¡F« ÃÁ�
ngh�w gG¥ò ãw bghUns �mu¡F� vd¥gL«. Ï¥ó¢Áfë� Á¿a Ïs«
cæçf� X«òcæç¤ jhtu§fë� rij¥g�whd »isfë�
j§F»�wd. m§F j«ik¢ R�¿Y« mu¡»id¢ Ru¡»�wd. mu¡F
N�ªj »isf� nrfç¡f¥g£L, mu¡F Ãç¤bjL¡f¥gL»wJ. Ã�d®
ÏJ cy®¤j¥g£L gj¥gL¤j¥g£L fil¢ru¡fh»wJ. mu¡F cUthF«
ku§f� Ã�tUtd. FR«, bg®, gò� k�W« rh� ngh�wit. Ï«ku§fis
nk�F¤ bjhl®¢Á kiyfë� fhzyh«.

mu¡»� ga�f�

gy mça g©òfis¡ bfh©l ÏJ gy éj§fë�
ga�gL»�wJ. Ãsh°o¡ bghU£f�, girf�, njh� ku ntiy¥ghLf�
Kjèat�¿� ga�gL¤j¥gL»wJ. ä� bjhê�rhiyfë� ä�jil
bkUbf©bz�, th®¥ò ä�jil rhjd§f� Kjèad cUth¡f¤Â�
ga�gL»�wJ. bghU£fis¥ ghJfh¡fÎ« mHF gL¤jÎ« ga�gL«
bkUbf©bz�, t®z§f�, ngh�witfë� jahç¥Ã� ga�gL»wJ.
gsgs¡F« fh»j§f�,  Úç� fiuah m¢R ik, ef¥ò¢R,g� jfLf�, Í¤j
jsthl§f�, tisa�f�, bkGF t®z¡F¢Áf�, Kf¡f©zho¢
r£l§f� M»ait jahç¥òfë� ga�gL¤j¥gL»wJ. K¤Âiu mu¡F
jahç¥Ã� K¡»a bghUsh»wJ.

II. cjÎ« ó¢Áf�

gy ó¢Áf� kåjD¡F mtdJ g�ntW bra�ghLfë�
cjÎ»�wd. kfuªj¢ nr®¡ifæ� Ïit K¡»a g§F t»¡»�wd.
éis¢riy¡ Fiw¡F« nt©lhj fisfis Ú¡F»�wd. Ô§F
br�Í« cæçd§fis¡ f£L¡F� it¤ÂU¡f cjÎ»�wd.
v�lnkh~ngf° (entomophagous) vd¥gL« ó¢Á c©âf� Ït�¿�
K¡»akhdit. éiué� v©â¡ifæ� bgUf¡Toa ó¢Áfis Ïit
f£L¥gL¤J»�wd. ó¢Á c©âfis Ão¤J©âf�, x£L©âf�
vd tif¥gL¤jyh«.

Ão¤J©â¥ ó¢Áf�

gl«. 6.1.5. Ão¤J©â ó¢Áf�

nyong®£ t©L
jiu t©L

VÃ°ya�
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jh« c©Q« ó¢Áfis él Ïit msé� bgçait.
nt£ilahL« éy§Ff� ngh�W Ïit jkJ Ïiuia¤ jhé¥
Ão¤J©Q»�wd. �nyong®£� (lady bird beetle) vD« ÁW Át¥ò t©L
Ïj�F cjhuzkh»wJ. éiué� v©â¡ifæ� bgU», Ú©l eh£f�
thG« Ï�t©Lf� mÂf czit c©Q»�wd. Ït�¿� Ïs«
cæçf� Tl g�ntW ju¥g£l ó¢Áfis czth¡»¡ bfh�»�wd.
vdnt étrhæfS¡F e©g®fbs�W Ït�iw¡ F¿¥Ãlyh«. V~Ã°
ya�°  (Apis lion)k�W« jiu t©Lf�  Kjèad Ï�tif¥
ó¢Áfnsah«.

x£L©â¥ ó¢Áf�

Ïit jh« rh®ªJ�s cæçfisél¢ Á¿ait. th�é� Á¿J
fhy¤ijnah m�yJ KGikahfnth Ïit cæçfë� clè�
bryéL»�wd. X«òæç� clè� c�nsh m�yJ btëænyh
fhz¥gL»�wd. lÁå£(tachinid) tif ó¢Áf� f«gë¥ ó¢Áfë�
x£L©âahf th�»�wd. jhtu¥ ng�f�, f«gë¥ ó¢Áfë�
Ãuhfdh�£L(Brachanoid)  tif¥ ó¢Á x£L©âfsh»�wJ.
Ï¢åankhd(ichineumon)  x£L©âf� gy tif¥ó¢ÁfS¡F
x£L©âfshf és§F»�wd. Ï�thW bjhªjuÎ br�Í« ó¢Áfis¡
f£L¥gL¤j ó¢ÁÍ©âfis cgnah»¥gJ cæ®tê¡ f£L¥gh£L
Kiwfë� (biological control) x�wh»wJ.

gl«. 6.1.6. x£L©â¥ ó¢Áf�

lÁå£

f«gë¥ òG nk� lÁå£ T£L¥
òG¡f� ts®j�

f«gë¥ òGéD� Ï¢åankh�
Fsé K£ilæLj�

mªÂ¥ ó¢Áæ� ÏsÎæçæ� nk�
Ãuhfdh�L T£L¥òG¡f� ts®j�
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kfuªj¢ nr®¡ifæ� ó¢Áf�

njÜ, Fsé, vW«ò, t©z¤J¥ ó¢Á, t©L Kjyhdit
kfuªj nr®¡ifæ� cjÎ»�wd. M¥Ã�, ngç, Ãs«° k�W« gy
fh�f¿fë� c�g¤Âæ� njÜ¡fë� g§F äfÎ« mtÁakh»wJ.
Í¡fh, Áä®dh, m¤Â ngh�wit kfuªj¢ nr®¡if¡fhf, ó¢Áfisna
KGikahf¢ rh®ªÂU¡»�wd.

ó¢Áfë� Ãw ga�f�

jhtu§fis¤ Â�D« gy ó¢Áf�, fis¡ f£L¥gh£o�
bgçJ« cjÎ»�wd. nf¡nlh Ãsh°o° nf¡nlhu« (Cactoblastis
cactorum)vD« mªJ¥ó¢Áæ� f«gë¥òG, M°Ânuèahé� fis¢
broahd r¥gh¤Â¡f�ë (Opuntia sp .,)  tsUjiy¡ f£L¥gL¤j
ga�gL»�wJ.

6.1.4. Ïwh�, f� Ïwh�, e©L
m. Ïwh� (Prawns)

Ïwh� c�g¤Â Û�Ão bjhê�fë� äf K¡»akhdjhf¡
fUj¥gL»wJ. V�WkÂ¥ bghU£fë� äf K¡»akhd x�wh»wJ.
fl� czÎ tiffë� Ïwh� Kj� jukhdjhf¡ fUj¥gL»wJ. cyf
k�W« c�eh£L¢ rªijfë� äfÎ« tunt�òila bghUshf
és§F»wJ. Ritæ� k£Lä�yhJ czñ£l¤ÂY« ÏJ
Kj�ikahdjhf és§F»�wJ. òuj«, it£lä� A k�W« D mÂf«
bfh©L�sJ. F¿¥ÃL« goahd msé� »is¡nfh#�, jå mändh
mäy§f� M»at�iw¡ bfh©L�sjh� Ït�¿� rij¥g�whd
gFÂ xU Ïåa RitÍl� c�sJ. bfhG¥ò¥ bghU� Fiwthf
c�sjh� jkJ vil g�¿a éê¥òz®Îilnah® midtuhY« äfÎ«
éU«g¥gL»wJ. K�ò knyÁah, g®kh ngh�w btëehLfS¡F Ïj�
rij¥g�whd XL Ú¡f¥g£l gFÂ V�WkÂ br�a¥g£lJ. Ï�W #¥gh�
I¡»a mbkç¡f ehLfS¡F, gj¥gL¤Â ciwé¤J, V�WkÂah»wJ.
ÏJ e« mªãa bryhtâia mÂf¥gL¤ÂÍ�sJ.

bghUshjhu K¡»a¤Jt« th�ªj ÏªÂa Ïwh�f�

Ãnda° Ï�ofh°(Penaeus indicus) bklhÃnda° l¥nrhå(Metapenaeus dossoni)
Ã. nkhndhl�(P. monoton) bk. nkhndhÁu°(M. monoceros)
Ã. #¥ghå¡f°(P. japonicus) bk. m~Ãå°(M. affinis)
nk¡nuhÃnu¡»a« nuhr�bg®í(Microbrachium rosenbergii)
nk. k�f«nrhå(M. malcosonii) bk. Ãnuéfh®å° (M.brevicornis)
ngènahk� blåÍbg°(Palaeomontenuipes)gh.°f�Ãoè°(P. sculptilis)
ng. °ilè~bgu°.(P. styliferus) ghuhÃnd°ilè~bguh(Parapenaeopsis stylifera)
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e�Ü® Ïwh�f� e« eh£o� mid¤J Vç k�W« Fs§fë�
fhz¥gL»�wd. Ïit Ïd¥bgU¡f¡ fhy§fë� fêKf Ú®
ãiyfS¡F Ïl« bga®»�wd. cjhuz«, nk¡nuh Ãnu¡»a« ,
ghènahk�.  MHk�w fiunahu¡fl�fë� fl� Ïwh�fis¡
fhzyh«. Ãndæ° ,  ghuÃndnah¥ì°  k�W« bk£lhÃnda°
ngh�wit Ït�W� K¡»akhd Ïd§fshF«.

ÏªÂahé� fiunahu be� ta�fë�, et«g® Kj� V¥u� tiu
Ïwh� ts®¡f¥gL»wJ. Ïjid Ïu©lhtJ mWtilba�nw
Twyh«. Ï«Kiw e�Ü® Ïwh� c�g¤Âia mÂfç¡f tê
br�J�sJ.  Ão¡f¥g£lÎl� Ïwh�f� gå¡f£ofsh� R�w¥g£L,
c�eh£L¢ rªijfS¡F vL¤J¢ br�y¥gL»�wd. äf¥bgça
Ïd§f�, gå¥ghs§fS¡»ilna ciwãiyæ� it¡f¥gL»�wd.
äf¢Á¿a tiff� XL Ú¡f¥g£L ntfit¡f¥g£L, cldoahf
gå¡f£ofë� ghJfh¡f¥gL»�wd. btæè� cy®¤Jj�, c¥ÃLj�,
CWfh� jahç¤j� ngh�w KiwfëY« Ïwh�f�
gj¥gL¤j¥gL»�wd.

M. f� Ïwh�f� (Lobsters)

f� Ïwh�fë� eh�F K¡»a tiff� c�sd. mit
ef§fisÍila m�yJ c©ikahd f� Ïwh�f�, K� m�yJ ghiw
Ïwh�f�, kz� m�yJ äÂao Ïwh�f�, gts Ïwh�f�
KjèaitahF«. e« eh£o� fhz¥gLgit K� Ïwh�fnsahF«.

ghDèu° ghèngf°, gh. nAhku°, gh. Xudl° k�W«
gh. btçÁnfhy®°  (Panulirus polyphagus, P. homarus, P. oronatus,
P. versicolors)Kjèad bghUshjhu K¡»a¤Jt« th�ªjit.

f� Ïwh� Ão¡F« bjhê�, rÛgfhy§fë� jh� K¡»a¤Jt«
bg�W�sJ. btëehLfë� f� Ïwh� bg�W�s tunt�Ãid¡ f©l
Ã�ng Ï�Îzé� C£l kÂ¥ò Ï§F czu¥g£lJ (òuj«15-24%). K�
Ïwh� rªijæ� K¡»a¤Jt« bg�w ehLfë� j�nghJ ÏªÂahÎ«
x�whf¤ Âf�»wJ. K«ig, Åut�, bfhê¢r�, ö¤J¡Fo, br�id,

gl«. 6.1.7. Ïwh�f�

fl� Ïwh�
e�Ü® Ïwh�
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k©lg«, nfhê¡nfhL M»a Ïl§f� Ï¤bjhêè� ÁwªJ
és§F»�wd. f� Ïwh� 80 Kj� 90 rjÅj« tlnk�F¡
fl�fiuæny jh� Ão¡f¥gL»�wJ. Ï¥gFÂæ� gh. ghè~ngf°
Ïdnk mÂf« fhz¥gL»�wJ. Ï¤Jl� gh. nAhku° vD« ÏdK«
c�sJ. »H¡F¡ fl�fiuæ� gh. ghè~ngf°, gh. xbubdl° ngh�w
Ïd§f� fhz¥gL»�wd. k�dh® tisFlh¥gFÂæ�,
gts¥ghiwf� c�s Ïl§fë� k£Lnk Ïit Ão¡f¥gL»�wd.
tUl« KGtJ« f� Ïwh�f� Ão¡f¥g£lhY« or«g®, #dtç
khj§fns c¢rfhykhf és§F»wJ.

btëehLfë� f� Ïwh� Áwªj czÎ tifahf¡
fUj¥gL»wJ. vdnt Ão¡f¥g£litfë� bgU«gFÂ fdlh,
Ãuh�°, °bgæ�, bg�ía«, tisFlh ehLf�, ne¥ghs«, Á§f¥ó®,
M§»nya ehLf�(UK) ,  mbkç¡f I¡»a ehLf�(USA)  ngh�w
Ïl§fS¡F V�WkÂ M»�wd.

k¤Âa fl� Û�Ão Muh�¢Á ãWtd«(CMFRI) f� Ïwh�f�
g�¿a M�Îfis el¤J»�wJ. cæça�, cl�braèa�,
Ïd¥bgU¡f«, Ïs« cæçfis cUth¡Fj�, ts®¤j�, Ão¤j�
k�W« bgU¡Fj� ngh�w Jiwfë� K� Ïwh�f� Muha¥g£L
tU»�wd.

Ï. e©L (Crabs)

Ïit g¤J Ïiz¥ò cW¥òfis¡ bfh©lit; »u°nlÁah
tifæid¢ rh®ªjit. éçªj �jiy-kh®ò¥�(cephalo-thorax) gFÂia
cilait; gh�tê ÏU njh�w« bfh©lit. tæ�W¥gFÂ M©fë�
FW»Í«, bg©fë� mf�W« c�sJ. Ïd¥bgU¡f fhy§fë� bg©
cæçf� j§f� K£ilfis¢ RkªJ br�tij¡ fhzyh«.

ÏªÂa Ú® ãiyfë� mWü�¿D¡F« nk�g£l e©L tiff�
c�sd. ÏU¥ÃD« xU Áy Ïd§fns czthf¡ bfh�s¥gL»�wd.

gl«. 6.1.8. f� Ïwh�, e©Lf�

f� Ïwh� Á�yh brul®lh
ngh®Ld° r�íÍndhbt�l°
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kLlh Ydç°, Á�yh brulh, nghçLd°, r�íÍndhby�l° k�W«
rhç¥o° FUÁnalh  (Matuta lunaris ,  Scyllaserrata ,  Porturius
sanguinolentus ,  Charybdis cruciata)ngh�witna mÂfkhf¥
Ão¡f¥gL»�wd.

6.1.5. K¤J¢Á¥Ã (Pearl oyesters)
�K¤J� mçjhf¡ »il¡f¡Toa éiy kÂ¥ò�s

etu¤jd§fS� x�whF«. K¤J¢Á¥Ãfns K¤ij
cUth¡F¡»�wd. ÏU _ofis¡ bfh©l(Bivalvia) bk�YlèfS�
Ã�¡llh (Pinctada) vD« Á¥Ãfns Ï¤jifa Âw� bfh©lit. K¤J
c�g¤Âia¥ bghU¤j tifæ� ÏªÂahé� Ã. ~Ãôflh  (P.
fucata)vD« Ïdnk äfÎ« K¡»a¤Jt« th�ªjJ. bg®Áa tisFlh,
br§fl�, f£¢ tisFlh, k�dh® tisFlh, gh¡#y rªÂ ngh�w gy
gFÂfë� Ïit éué¡ fhz¥gL»�wd. k�dh® tisFlh k�W«
ÏªÂa, Ïy§if¡ fl�fiu¥ gFÂfë� c�s ghiwfë� (cæu�w
gts¥giwfëY«) éë«òfë� mÂfkhf¡ fhz¥gL»�wd. Ïit
�K¤j§fiuf�� (K¤J t§»f�) v�wiH¡f¥gL»�wd. f�åahFkç
Kj� Ïuhnk°tu¤ÔÎ tiu Ï«K¤j§fiufis¡ fhzyh«.
ö¤J¡Fo gFÂfë� jh� K¤J c�g¤Â äf mÂfkhf¥ gÂÎ
br�a¥g£L�sJ.

K¤J¥ gLiffëèUªJ Mæu¡fz¡fhd Á¥Ãf� vL¡f¥
gL»�wd. x�bthU Á¥Ã¡F�S« xU K¤J cUth»wJ. gy
K¤J¡f� toé� Á¿adthfnt fhz¥gL»�wd. mH»a
tot¤JlD« gsgs¥òlD«, msé� bgçajhfÎ« c�s K¤J e�y
éiy bgW»wJ. vdnt Á¥Ãfis ts®¤J, ö©Lj�f£F c£gL¤Â,
K¤J¡fis c�g¤Â br�j�, yhgfukhfnt mikÍ«. jukhd K¤J
cUthF« Á¥Ãfis ts®¡F« bjhê� E£g¤Â� ÏªÂah bt�¿¥
ghijæ� c�sJ.

e« eh£o� �K¤J ts®¥ò� g�¿a bjhê� E£g¥ gæ�Á CMFRI æ�

gl«. 6.1.9. K¤J¢Á¥Ã gl«. 6.1.10. tht�
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më¡f¥gL»wJ. Á¥Ãnah£L¤ JQ¡Ff� Ï�Îæçfë� rij¥g�whd
clè� nky§» (Mantle)¡F mU»� EiH¡f¥gL»�wd. jah®gL¤j¥g£l
Ï¢Á¥Ãf� T©Lfë� mil¡f¥g£L, bj¥g§fSl� Ïiz¡f¥g£L,
MHk�w gFÂfë� flèD¡F� bjh§fél¥ gL»�wd. Á¥Ãnah£L¤
JQ¡fis¢ R�¿ K¤J cUthF« bghUis, nky§» Ru¡»wJ.
Á¥Ãnah£o� c£gFÂæ� nky§» Ru¡F« bghUns K¤jhf ciw»wJ.
vdnt nky§»æ� Ru¡F« fh�Áa« fh®gnd£ vD« jhJ c¥ò éuéa
cæ®¡fçk th®¥glnk K¤bjd xë®»wJ.

gsgs¡F« Á¥Ã, XL, éahghubkhêæ� �jh�K¤J� vd¥gL»wJ.
bgh¤jh�f� k�W« fiy¥bghUsh¡f¤Â� Ïit ga�gL¤j¥ gL»�wd.

6.1.6. czñ£l kÂ¥òila Û�f�
fl� Û�Ão ãWtd§f� czÎ ts¤ij¥ bgU¡F»�wd.

ciw ãiy k�W« gj¥gL¤j¥g£l fl� czÎfis btëehLfS¡F
V�WkÂ br�»�wd. Ïjdh� ekJ mªãa bryhtâ
mÂfç¡f¥gL»wJ. Û� Ão¥ig mÂfç¥gJl� czÎ¡fhf¤
nj®ªbjL¡f¥g£l fl� cæçfis ts®¤jèY« rÛg fhy§fë�
ftd« brY¤j¥gL»wJ. k¤Âa fl� Û� Ão¥ò Muh�¢Á ãWtd«
(CMFRI)  k¤Âa c�eh£L, fêKf Ú®th� cæçd§fë� ts®¥ò
ãWtd§f� (CIBA)  njÁa flèa� ãWtd«
(NIO), k¤Âa e�Ü® th� cæçf� ts®¥ò ãWtd«(CIFA), njÁa fl�
bjhê�E£g ãWtd«(NIOT), fl�jU bghU£f� V�WkÂ nk«gh£L
M£Áaf«(MPEDA)  ngh�w ãWtd§f� bra�gLtjh� g�ntW
Jiwfë� m¿Î éçth¡f¥gL»�wJ. fl� cæça�, fl�, e�Ü®,
fêKf Û� Ão¤j� flèa� ngh�wit Ï¤JiwfshF«. Û� czÎ
c£bfh�nth® v©â¡if j�nghJ fârkhf¡ TotU»wJ. Ãu¤naf
bghUshjhu k©ly cUth¡f«(E E Z) fiunahu ehLfS¡F mçabjhU
th�¥gh»wJ. fl� ts§fis nk«gL¤Â, eh« bghUshjhu«, rKjha«,
czÎ c�g¤Â, ngh�wt�¿� K�nd�wkila e�y th�¥ò c�sJ.

kU¤Jt¤ÂY«, czñ£l¤ÂY« Û�f� bfh©L�s kÂ¥ò
bjh�Wbjh£L m¿a¥g£l x�W. Ûå� rij¥gFÂ 20% òuj¥bghU�
bfh©lJ. òuj« k£Lä�¿ bfhG¥ò k�W« Ú® ngh�w cæ®ntÂa¥
bghU£fS« Ûå� fhz¥gL»�wd. Ïjdh� czñ£l¤Â�
mo¥gilæ� gwitf�, ghÿ£ofë� khär¤ij x¥ÃL«nghJ Û�
ca®thdjhfnt fUj¥gL»wJ. Ûå� rij¥gFÂ, mid¤J K¡»a
mändh mäy§fisÍ« njitahd msÎ bfh©L�sJ.

ÏªÂa tht� Û� (°oukhoa° m®b#�Ãa°) mändh »uh«
mo¥gilæ� Kj� jukhf¡ fUj¥gL»wJ. vëÂ� Óuâ¡f t�y
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FHªij czthf¥ ga�gL»wJ. v©bz�¥ gir Fiwªj Û�
nehÍ�W¤ njWnth®¡F ÁghçR br�a¥gL»wJ. gj¥gL¤j¥g£l Û�
k�W« Û� czÎ tiffisél, g¢ir Û�fns mÂf czñ£l«
bfh©lit. Mnuh¡»akhd g�, vY«ò ts®¢Á¡F é¤jh»wJ.

Û�fë� kU¤Jt k�W« bghUshjhu K¡»a¤Jt«

Û� v©bz�

Ûå� f�Äu�, it£lä� A k�W« D M»at�iw¡ bfh©lJ.
(c.«) Rwh f�Äu� v©bz�, fh£ f�Äu� v©bz�. ÏJ ç¡f£
Ónuhjh�äah, Fiw¥gh®it nkY« f©, njh�, nfhiH¥gly«,
K�bsY«òfë� njh�W« czñ£L¡ Fiwgh£L neh� tuhk�
jL¡fÎ«, kUªjhfÎ« ga�gL»wJ.

Û� cl� v©bz�

Û� clè� mid¤J¥ ghf§fëèUªJ« ÏJ Ãç¤bjL¡f¥
gL»wJ. �rh®il��(sardine) ngh�w czÎ¢ Áw¥ò bgwhj ÁW Û�fS«,
Û� gj¥gL¤Jjè� xJ¡f¥gL« Û� fêÎfS« Ïªj v©bz�
jahç¥Ã� ga�gL¤j¥gL»�wd. Ïªj v©bz� (1) FiwÎéiy
nrh¥òf�, t®z§f� (paints), bkUF v©bz�(th®åZ) (2) njh�
gj¥gL¤Jj� (3) °O� k�W« ntÂa¥bghU� bjhê�rhiyf� (4)
caÎ¥bghU� (Lubricants)  k�W« bkGFt®¤Â jahç¥ò ngh�wt�¿�
ga�gL»wJ.

Û�Ôtd«

Û� fêÎfis ntfit¤J miu¤J fhait¡f¥g£L  �Û�
Ôtd«� br�a¥gL»wJ. ÏJ nfhê k�W« éy§FfS¡F¢ Áwªj
Ôtdkh»wJ. ÏJ K£il k�W« gh� c�g¤Âia¥ bgU¡F»wJ.

Û�khÎ

äf¢Áwªj òuj czthf ÏJ és§F»wJ. nfhJik, nrhs«
ngh�wt�Wl� fy¡f¥g£L nf¡Ff�, buh£o, Ã°bf£Lf�, N¥òf�,
Ïå¥ò tiff� ngh�w czÎ¥ g©l§f� jahç¡f¥gL»�wd.

Û� cu« k�W« bfhtndh

Û� g©l§f� jahç¥Ã� btëna�w¥gL« fêÎf� Û� cukhf¥
ga�gL»�wd. Û� v©bz� jahç¥Ã� fêthf¡ »il¡F«
ò©zh¡F äf¢Áwªj Ïa�if cukh»wJ.

Û� nfhªJ

czÎ¥bghU� jahç¥Ã� v�Áa vY«ò, njh�, JL¥ò ngh�w
ghf§fëèUªJ Û� nfhªJ jahç¡f¥gL»wJ. ÏJ e�ybjhU x£L
girahf¥ ga�gL»wJ.
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Ï°ì§»sh° (Isinglass)

Áy tif Û�fë� fh�W¥igfë� äf¢Áwªj bfhy#�
vd¥gL« bghU� Ãç¤bjL¡f¥gL»wJ. Ï¥bghU� Ï°ì§»sh°
jahç¥Ã� ga�gL»wJ. xæ�, Õ®, btåf® ngh�wt�iw¤ bjëÎ
gL¤Jjè� ga� gL¤j¥gL»wJ. Ãsh°l®f�, Áw¥ò Ábk©£f�
M»ait jahç¥Ã� ÏJ ga�gL»�wJ.

Û�njh�

Rwh ngh�w Û�fë�, gj¥gL¤j¥g£l njh� if¥ig, brU¥ò,
gz¥ig  ngh�witfë� jahç¥Ã� ga�gL»�wJ.

xnkfh bfhG¥ò mäy«

èndhèæ¡ mäy«, bl¡nfhrbA¡rhpndhæ¡ mäy« (DHA),
vænfhrbg�lhpndhæ¡ mäy« (EPA) ngh�witahF«. (DHA)
FHªijfë� ò¤Â T®ikiaÍ«, bgçnah®fS¡F ãidth�wiyÍ«
mÂfç¡f t�yJ. fUts®¢Á¡F äfÎ« mtÁakhdJ. Ïja« e�y
Kiwæ� Ïa§fÎ«, Ï�Rè� ntiy¤Âwid mÂfç¡fÎ«
cjÎ»�wJ. _£Lthj neh� Fiwtj�F Ï¡bfhG¥ò mäy§f�
äfÎ« mtÁakh»�wd. Ï¤jifa bfhG¥ò mäy§f� Û�fë�
fhz¥gLtJ, k�w khär§fë� Ï�yhj Áw¥ò m«rkhF«.

6.1.7. bfhtndh (Guano) vD« gwit
v¢r¡Féa�

Û� c©Q« nfd£, fh®nkhu�£, bgè¡f� ngh�w fl�
gwitfë� v¢r¡Féa� �bfhtndh� vd¥gLtjhF«. bgU,
fèngh®åah, M¥Ãç¡fh ngh�w ehLfis¢ R�¿Y« fhz¥gL«
ÔÎfë� Ï¥gwitfis¡ fhzyh«. xU rJu ik� v�iy¡F� Rkh®
5,600,000 gwitf� fhz¥gL»�wd. Ï¤jifa äf¥bgça gwit¡
T£l§f� Rkh® 1000 l� Û�fis ÂdK« jkJ czthf¡
bfh�»�wd. 1810 � bjhl§f¥g£l bfhtndh V�WkÂ 1856 M«
M©L 50,000 l� vilia v£oÍ�sJ. muR ãWtd§f� Ïªj¥
gwitfis ghJfh¥gnjhL v¢r¡ Féaiy cgnahf¤Â�nf�wthW
kh�¿ mik¡»�wd. Rkh® 11 Kj� 16 % iA£u#� 8 Kj� 12%
gh°ghç¡ mäy«, 2 Kj� 3% bghnlZ ngh�w T£L¥ bghU£f� ÏÂ�
ml§»Í�sd. Ïªj¥ bghU� äf¢Áwªj cukh»wJ. étrha
c�g¤Âæ� Ït�¿� g§F bjçªj Ã�òjh� Ûå� c�s ie£u#�
k�W« gh°ghç¡ mäy¤Â� Áw¥ò czu¥g£lJ. Áwªj bfhtndh¡
Féa�f� kiHa�w �bgU� fl�ÔÎfë� fhzyh«.
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6.1.8. Û� ts® ãiya« (Aquarium)
gwitfS¡F mL¤J gy t©z§fë�, mHFl�

fh£Á¤jUtJ Û�fnsah«. Ïit cl� mikÎ, tot«, mirÎ
mid¤ÂY« eëd« bfh©lit. Ït�iw Kj�Kjè� ÅLfS¡F
c�S«  òwK« it¤J ts®¤J k»�ªjt® Ód®fns Mt®. j�nghJ Û�
ts®¥nghuh� éU«g¥gL« äf¥Ãugykhd �j§fÛ�f�� rhjhuz e�Ü®
�fh®¥� Ïd Û�fëèUªJ Ït®fsh� bgw¥g£litna MF«. vdnt
j§f Û�f�, e�Ü® �fh®¥� tifia¢ rh®ªj �fuhÁa°� (Carassius) Ïd
Û�fnsahF«.

Û�fis¥ gh®itæLtJ FHªijf� Kj� bgçnah® tiu
midtuhY« éU«g¥gL« x�whF«. vdnt Û�bjh£o éahghu«
efu§fë� bgça tunt�ig¥ bg�W�sJ.

Û�bjh£o mik¤j�

jå¥g£l éU¥g« <LghL mik¡f nt©oa Ïl«, gz trÂ
Ït�¿� mo¥gilæ� xUt® Û� bjh£oæ� msit¤ nj®Î br�j�
mtÁa«. e�y f£lik¥ò�s bjh£ofisna nj®Î br�ant©L«.
Ú©l neu« gh®itæl trÂahf f©zhoah� br�a¥g£l bjh£ofis¥
ga�gL¤j nt©L«. MHk�w, mf�w bjh£ofns mÂf msÎ
v©â¡ifæ� Û�f� tsu VJthf ÏU¡»�wd. Vbdå� fh�Wl�
bjhl®òila Ú® gu¥ò mÂfç¡f¥gLtjh� Û�fS¡F¤ njitahd
msÎ M¡ì#� bgw trÂ¥bgW»wJ.

bjh£oia mk®¤J« Ïl¤ij¢ rçahd tifæ� nj®Î br�a
nt©L«. Û�f� k�W« jhtu§f� e�whf¤ bjçabjh£oæ� btë¢r«
rh�thf éGj� mtÁa«. vdnt bjh£oia r�dè� mo¡f£ilæ�
it¥ijél r�dY¡F mU»� »H¡F Kfkhf Nça xëgL« éj¤Â�
it¡fyh«. bjh£oia mk®¤J« mo¥gFÂ cWÂ th�ªjjhfÎ«, rk
k£l¤Â� c�sjhfÎ« ÏU¤j� mtÁa«. ä�és¡F mik¡f, czél
trÂahd mik¥òf� bfh©oU¤j� mtÁa«.

bjh£oæ� fÁÎ Ï�iyba�gij cWÂ br�J bfh©l Ã� 1 %
bgh£lhÁa« bg®kh§fnd£ Âut¤jh� R¤j¥gL¤j nt©L«. Ã�d®
Û�bjh£oia FHh�Úç� gyKiw fGtnt©L«. bjh£oæ�
moghf¤Â� ÏLtj�F¤ njitahd kziy fl�fiu m�yJ M�W¥
gLiffëèUªJ nrfç¡f nt©L«. Ïªj kz�, Úçdh�
R¤j¥gL¤j¥gl nt©L«. nkY« Ïit bfh©oU¡F« E©»Uäf�
mêÍ« éjkhf mYäåa¤ j£o� Ï£L Nnl�w nt©L« m�yJ e�y
btæè� fhait¤j� mtÁa«. Ï�thW jah® br�a¥g£l kziy
bjh£oæ� moæ� rkkhf Ïlnt©L«. Ïj�F nk� ÁW f�fis
Ïlnt©L«.
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Û� bjh£oæ� ga�gL« Úç� ju«
Û� bjh£ofë� ga�gL¤J« Ú® R¤jkhd kiHÚuhfnth

m�yJ FHh� Úuhfnth ÏU¡fyh«. FHh� Úç�, ÛD¡F¤ Ô§»iH¡F«
Fnshç� fy¡fhk� gh®¤J¡ bfh�tJ e�yJ. Ï¤jifa Ú® XçU
eh£f� nrä¡f¥g£lÃ� ga�gL¤j¥ glyh«. fod¤ j�ikÍila
Úiu  g©gL¤Âa Ã� jh� cgnah»¤j� nt©L«. Û� ts®¥ÃD¡F
cfªj Ï¤jifa Úiu, bjh£oæ� moæ� k© fiyahjthW C�w
nt©L«.

jhtu§fis eLj�
Û�fS¡F ãH�, kiwél«, òfèl« më¡ft�y

Ú®¤jhtu§fis nj®Î br�j� nt©L«. Ïit Û� bjh£ofis
my§fç¥gJ k£Lk�yhk� Áy tif Û�fS¡F czth»�wd.
nkY« Ïd¥bgU¡f¤ÂY« cjÎ»�wd. Ï¤jhtu§f� xë¢nr®¡if
br�tjdh� Ú® M¡ì#nd�w« br�a¥gL»wJ. äf beU¡fkhf¤
jhtu§f� mikÍkhdh� Û�fS¡F¤ njitahd M¡ì#�
»il¡fhk� nghf th�¥ò©L.

Û� bjh£o¡nf�w jhtu§fS� gytif c©L. mit
caukhd gÂÍ« nt®bfh©lit  thè°ndçah(Vallisneria) ,
Ûçnah~Ã�y« (Myriophyllum) ngh�wit. bjh£oæ� eLtj�F
K�ò jhtu§fis e�whf¡ fGtnt©L«. 0.1 %  bgh£lhÁa«
mYäåa« fiurè� myÁaÃ� e�Üç� gyKiw fGÎj� nt©L«.
ÏJ Ã�dhë� Û�fis x£L©â nehæèUªJ fh¥gh�w
mtÁakh»wJ. ÂU¤j« br�a¥g£l jhtu§fë� nt®f� br�Â¤
jh�fS¡F Ïilæ� ghJfh¥ghf, fhahjthW it¡f¥gl nt©L«.
Ã� Ï¤jhtu§f� ku ÏL¡»æ� cjéÍl� bjh£oæD� C�w¥gl
nt©L«. thè°ndçah ngh�w bgça jhtu§f� Ã�g¡fK« ml®ªj
jhtu§f� _iyfëY« mikÍkhW gh®¤J¡ bfh�syh«. bfsuhä
tif Û�fS¡F äj¡F« jhtu« mtÁa« nt©L«. Ï�tif Û�f�,
äj¡F« jhtu§fë� JQ¡Ffis, Ïd¥bgU¡f¤Â� nghJ
Fä�TLf� f£l¥ ga�gL¤J»�wd.

xëô£Lj�

njitahd msÎ xë Û� bjh£o¡F mHif¡ bfhL¡»wJ;
jhtu§fë� xë¢nr®¡ifæ� cjÎ»�wJ; Û�f� Ïiunjl xë
mtÁakh»wJ; Û�fë� ts®¢Á¡F äfÎ« njit¥gL»wJ. e�y Nça
xë gh¡Oçah¡f� tsutij¤jL¤J Û� bjh£o¡F Mnuh¡»akhd
NHiy më¡»wJ. xU äjkhd msÎ�s Û�bjh£o¡F ÏU 60 th£
g�òf� v£L kâneu« vçtJ nghJkhdJ. jhtu ts®¢Á k�W« rkkhd
btë¢r¤Â�F xëU« és¡Ff� (Fluorscent lights) nkyhdit.
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rhjhuz my§fhu Û�f�

F£o <D« Û�f�

f¥Ã (Guppy) - byÃ°bl° buoFnyl°

j£ilÛ� (Platy) - Á~ngh~nghu° kFnyl°

bfh«ò Û� (Sword tail) - Á~ngh~nghu° bA�yç

fU¥ò nkhè (black molly) - bkhèba�Áah °Õndh¥°

K£il ÏLtd

ÁahÛ° ~igl® (Siamese fighter) - bg£lh °¥by�bl�°

uh£rj bfsuä (Giant Gourami) - nfhèrh ~ngÁnalh

»°ì§ bfsuä (Kissing Gourami) - bAyl[nlhkh bl«ä�d¡»

Âäiy Û� (Angel fish) - Onuh~igy« °nfnyç

j§f Û� (Gold fish) - fuhìa° fuhìa°

gl«. 6.1.11. my§fhu Û�f�

Âäiy Û�

ÁahÛ° ~igl®

f¥Ãj§f Û�

bfh«ò Û�
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Û� bjh£o¡F� Ûid éLj�

bjh£oæ� nk�gu¥ò, fiuªJ�s M¡ì#å� msÎ, Ûå�
msÎ M»at�iw¥ bghU¤nj Û� bjh£oæ� tsU« Û�fë�
v©â¡if ml§F«. 1 brÛ ÚsK�s ÛD¡F 75 brÛ2 nk�gu¥ò
mtÁakh»wJ. 75 X 30 brÛ msÎ�s bjh£o, 10 brÛ ÚsK�s _�W
Û�f� tsu¥ nghJkhdjhF«.

jhtu§f� el¥g£L Ïu©L _�W eh£fë�, bjëªj Úç�
Û�fis élyh«. m¥nghJ Úç� M¡ì#�, ãiwãiyæ� ÏU¡f
th�¥ÃU¡»wJ. Û�fis 2% bgh£lhÁa« bg®nk�fnd£ fiurè�
eid¤j Ã� bjh£oæ� élyh«. ÏJ Û�fë� x£L©â¤
jh¡Fjiy¤ jL¡»wJ.

cztë¤j�

f�fë� nk� tsU« ghÁ tiff�, bfh«òÛ�, nkhè, »°ì°
bfsuä ngh�w Û� tiffS¡F e�y czth»wJ. FH� òG¡f�,
ifudhk° òG¡f�, bfhR¥òG ngh�wit Û�fS¡F V�w òuj« ãiwªj
cæ® czÎ¥ bghU�fsh«. Û�fS¡nf cça Ôtd tiffisÍ«
cgnah»¡fyh«. njit¡F« éU¥g¤Â�F« V�g xU ehis¡F
XçUKiwf� cztë¡fyh«. Ûªj czÎ¤Jf�f�, fêÎ¥bghU�f�
M»ait cztë¤j 30 ãäl§fë� btëna�w¥gl nt©L«. Ïj�F
u¥g® FHhæid ga�gL¤jyh«. Úç� msÎ FiwÍ« bghGJ, njitahd
msÎ kiH Úiunah, Fnshç� fy¡fhj FHh� Úiunah ga�gL¤jyh«.

fiyæ�g«

mHF¡fhfÎ« eëdkhd mirÎfis¡ f©L k»HÎ« k£Lnk
my§fhu Û�f� ts®¡f¥gL»�wd. cl� nehÍ�nwh®, nehæèUªJ
njUnth® kd mikÂ bgW»�wd®. fh©gt® midtU« kdk»�¢Á
mil»�wd®.

éy§F¡ fh¥gf« (äUf¡fh£Á rhiy)

td éy§Ff� g�¿a éê¥òz®Î, äUf¡fh£Á rhiyfS¡F
e�y és«gu« bfhL¤J�sJ. cyf k¡f£bjhifæ� g¤J rjÅj« ng®
x�bthU M©L« äUf¡fh£Árhiyfis¥ gh®itæL»�wd®. 350
tif éy§»d§f� ÏªÂahé� nrfç¡f¥g£L�sd. x�bthU
M©L« Rkh® 50 ä�èa� k¡f� Ït�iw¥ gh®itæL»�wd®. bghGJ
ngh¡»D¡fhÎ« kdk»�Î¡fhÎ« éy§Ff� Ão¡f¥g£L äUf¡fh£Á
rhiyfë� el¤j¥g£ld. Ïj� gadhf br�w 20 M©Lfë�
tdéy§Ffis¥ Ão¤J ts®¡F« m¿éa� Kiw e�F éçªJ�sJ.
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mêªJ tU« éy§»d§fis¥ ghJfh¤jiy äUf¡fh£Á
rhiyf� K¡»a F¿¡nfhshf¡ bfh�s nt©L« v�W éLjiy¡F¥
Ã� ÏªÂa murh§f« tèÍW¤J»�wJ. Ïj�bfd, K¡»a
õu¤J¡fis ÏªÂa tdéy§F¤Jiw ÁghçR br�J�sJ.
tdéy§F thêl§f� j�nghJ mê¡f¥g£L tUtjh� gy
tdéy§Ff� mêÍ« ãiy¡F¤ j�s¥g£L�sd. vdnt
fh£Áaf¤Â� it¡f¥gL« éy§Ffis fh¥gij¤ jéu, mêªJ tU«
Ïd§fë� cæ® v©â¡ifia ca®¤JtÂY« äUf¡fh£Áaf§f�
ftd« brY¤J»�wd. Ïa�if ts§f� k�W« tdéy§Ffis¥
ghJfh¥gjh� cy»� cæçf� ãiy bg�¿U¡f tê cUth»wJ
éê¥òz®éid ts®¡F« ÏlkhfÎ« äUffh£Á rhiyf�
és§F»wJ.

F¿¡nfh�

gy ntWg£l cæçd§f� ãiwªj e« eh£o� tdéy§F
tiffis¡ fh¡F« bghW¥ig äUf¡fh£Áaf§f� vL¤J�sd.
Ï¡F¿¡nfh� Ñ�f©l éj§fë� ãiwnt�w¥gL»wJ.

1. mêªJ tU« éy§»d§fis¡ fh¤j�

2. gh®itahs®f� k¤Âæ� Ïa�if ts§f�, N�ãiy rk�ghL
k�W« tdéy§Ff� fh¤j� g�¿a éê¥òz®Î V�gL¤Jj�.

3. Ïa�if têæ�, m¿éa� ó®tkhf éy§Ff� g�¿ m¿a
th�¥gë¤j�.

ruzhya§f� m�yJ fh£L éy§F cyÎ ó§fh (Safari)

Ïit äf¥bgça Ïa�if NHiy¥ ngh�nw mik¡f¥g£l
Áw¥ghd äUf¡fh£Áaf§fshF«. Ão¡f¥g£l éy§Ff� Ï§F
RjªÂukhf cyÎtij, ghJfh¥ghd thfd§fënyh Áw¥ghd
ghijfënyh br�W gh®itahs® f©Lfë¡fyh«.

K¡»a äUf¡fh£Áaf§f�

1. ÏªÂuhfhªÂ éy§»a� ó§fh, érhf¥g£od«,
MªÂu¥Ãunjr«.

2. neU éy§»a� ó§fh, iAjuhgh¤, MªÂu¥Ãunjr«.

3. m°[h« khãy éy§»a� - jhtuéa� ó§fh, bfsAh¤Â
m°[h«.

4. r�r�fhªÂ cæça� ó§fh, gh£dh, Õfh®.

5. njÁa éy§»a� ó§fh, bl�è.
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6. fkyh neU cæça� ó§fh, mfkjhgh¤, F#uh¤.

7. $ rh«uhn#ªÂu éy§»a� ó§fh, ikN®, f®dhlf«.

8. eªj�fd� cæça� ó§fh, xç[h.

9. knfªÂu brsÂç éy§»a� ó§fh, g�rh¥.

10. m¿P® m©zh éy§»a� ó§fh, t©lÿ®, jä�ehL.

11. fh�ó® éy§»a� ó§fh f�t®, c¤ju¥Ãunjr«.

12. cæça� ó§fh , f�f¤jh.

6.2. Ô§F br�Í« éy§Ff�
éy§Ff� k�W« jhtu§fS¡F¥ ghÂ¥ig V�gL¤J«

éy§Ff� Ô§F br�Í« éy§Ff� vd¥gL«. rhjhuz¤bjhªjuÎ
br�Í« fu¥gh� ó¢Á Kj� knyçah, ~ignyçah ngh�w neh�fis¥
gu¥ò« brhR¡f� tiu g�ntW ó¢Áf� g�ntW tiffë� kåjD¡F¤
Ô§F V�gL¤J»�wd. neh� gu¥ò« cæçd§f�, e¢R éy§Ff�,
nrj¥gL¤Jtd, éisbghU£fis k�W« clikfis¤ jh¡Ftd vd
Ït�iw eh�F tiffshf¥ Ãç¡fyh«.

6.2.1. neh� cUth¡F« cæçf�- bt¡l®f�(Vectors)

nehæid cUth¡F« cæçf�, bt¡l®f� v�wiH¡f¥
gL»�wd. fhy§ fhykhf nehah� g�yhæu¡fz¡fhd kåj®f�
cæçHªJ�sd®. gyéj ó¢Áf� gy éj§fë� neh�fis¥
gu¥ò»�wd.

1. rhjhuz < :-  (k°fh blhk°ofh) (Musca domestica)

gy ju¥g£l Ïl§fë� <¡f� fhz¥gL»�wd. kåjUl�
beU§»a bjhl®ò bfh©l Ïit v§bf§F fêÎ Ú¡f« rçahf¢ br�a¥
glhk� mR¤jkhf¡ fhz¥gL»wnjh, m§bf�yh« e�F ts®git.
KÂ®¢Áailªj <¡f� x£L©â uf¤ij rh®ªjita�y. Ïit mG»a,
Áij¡f¥g£l bghU£fisna czthf¡ bfh�»�wd. Ïit
ÏaªÂufÂæ�, neh�gu¥ò« »Uäfis ö¡»¢br�W gu¥ò»�wd.
ilgh�L (rh�bkhd�yh il~ngh[h) ÓjngÂ (v�lägh ï°lèofh)
fhyuh (é¥çnah Ïd«) ngh�w neh�f� Ïj�F cjhuz§fsh»�wd.
czÎ¥bghU£fis mR¤j¥gL¤Jtj� têahf Ïit Ïªneh�fis¥
gu¥ò»�wd.
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f£L¥ghL

<¡fis _�W éj§fë� f£L¥gL¤jyh«. mit Rfhjhu
Kiwf�, bjhê�E£g Kiwf�, ntÂa Kiwf� vd¥gLtd.
RfhjhuKiwfshf cu«, F¥ig, czÎ, kåj¢ bra�gh£L¡ fêÎ k�W«
Ïju cæ®fçk¥bghU£f� ahÎ« rçahd Kiwæ� btënaw Mtd
br�j� nt©L«. bjhê� E£g ßÂahf, rçahd tiy ngh�w jL¥ò¥
bghU£f�, ó¢Áfis¥ Ão¡F« bgh¿f�, gir bfh©l fh»j§f�
ngh�witfis cgnah»¡fyh«. ntÂa têæ� 2% khyhÂnah�, 1%
Fnsh®nl� m�yJ è�nl�, 0.5% obuä~ngh° ngh�witfis
cgnah»¤J �Ïs« cæç� ãiyæ� c�s <¡fis mê¡fyh«.

2. kz� < : ~¥è¥nghnlhk° gh¥glhÁ  (Phlebotomus papatasi)

4 äÛ Ús cl� msÎ bfh©lit. Ït�¿� bg©âdnk
Jis¤J c¿�R« thÍW¥ò bfh©lit. Ïit éy§Ffë� Ïu¤j¤ij
c¿�Á¡ Fo¥git. Mâd« x£L©âahf thHhJ, <u¥gj¤ij
czthf¡ bfh�»wJ. clè� f£il nuhk« bfh©l äf¢Á¿a
ó¢Áæd§f� ÏitahF«.

Ïit fhyh - mr® (Kala-azar) vD« nehia¥ gu¥ò»�wd.
ÄZnkåah (Leishmania) vD« xU br� x£L©âna Ïªnehia
cUth¡F»�wJ. ÏJ kåj Ïu¤j¤Â� cæ® th�»wJ. kz� <¡f�
j§f� ÏU¥Ãl§fshd _iy KL¡Ffë� ÏUªJ ÏuÎ neu§fë�

gl«. 6.2.1. ó¢Á - bt¡l®f�

<
kz� <

vè c©â

ng� bfhR

¡ôby¡° bfhR

mdh~Ãy°

bfhR c£fhU« ãiy
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btëna¿ kåj clè� Ïu¤j¤ij c¿�R»�wd. Ïu¤j¤Jl�
br�Y« neh�¡»Uä ó¢Áæ� clè� gy khWj�fS¡F£gL»�wJ.
Ã�d® Mnuh¡»akhd kåjD¡F gçkhw¥ gL»wJ. f�Äu�,
k©Ùu� vY«ò£ nrhW M»at�¿�F¢ br�Y« jªJ»fënyna
Ïit mÂfkhf fhz¥gL»�wd. Ïu¤j nrhif, cl� gyÅd« ngh�w
m¿F¿f� ÏªnehÍ�nwhç� fhz¥gL»�wd.

f£L¥ghL

5% DDT / BHC  bjë¤j� Ï¥ó¢Áæid¡ f£L¡F�
it¡»wJ. �igç¤ça«� kUªJ¡ fë«ig clè� btë¤bjçÍ«
ghf§fë� jlé ó¢Áf� fo¡fhjthW gh®¤J¡ bfh�syh«.

3. vè c©â (Rat-flea)

Óndh¥ì�yh bfnahÃ° (Xenopsylla cheopis) vè c©â
vd miH¡f¥gL»wJ. nehÍ�w M©, bg© vèæY�s gh°Lbu�yh
bg°o° (ng¡Oça«) ngh�w »Uäfis kåjD¡F¥ gu¥ò»�wd.
Ï¡»Uäf� xU kåjåèUªJ k�bwhU kåjD¡F¥
gu¥g¥gL»�wd. Ïªj ng¡Oçah¡f� njhè� têahf ãzÚ®
Ru¥Ãfis br�wil»�wd ÏJ ònghå¡ Ãns¡
v�wiH¡f¥gL»wJ. Áy rka§fë� Ïu¤j¤Â� tsu Mu«Ã¡»�wd.
Ïªãiy br¥obrä¡(septicemic) Ãns¡ vd¥gL»wJ. Áy neu§fë�
Eiupuè� ts®»�wd. ÏJ ãnkhå¡(pneumonic)  Ãns¡
vd¥gL»wJ.

nehÍ�w vèæ� Ïu¤j¤ij c¿�R«nghJ Ãns¡if
c©Lg©Q« gh¡Oçah¡f�, c©âfë� tæ�iw¢ br�wilªJ
g�»¥ bgUF»�wd. Ï¥ó¢Áf� fo¡F« bghGJ fothæ� têahf
kåjå� clY¡F� br�»�wd. Ï¥ó¢Áf� btëna�W« ky¡fêÎ
kåjå� cl� nk� Ïl¥gL»wJ. brhçÍ« bghGJ njhè� nk�
V�gL« Ñw�fë� têahfÎ« Ï¡»Uäf� kåjå� clèD¡F�
br�»�wd.

f£L¥ghL

vè ngh�w bfh¿¡F« éy§Ffis f£L¥gL¤Jtjh�
Ïªneh� f£L¥gL¤j¥gL»wJ. 1 Kj� 2% Fnshnuhnl� m�yJ 2%
Y- BHC ngh�w kUªJfis¤ bjë¥gJ, ó¢Áf� éy§Ffë� nk�
tsuhk� jL¡»wJ. 5%  DDT Ãns¡ njh�W« fhy§fë�,
njh�Wäl§fë� bjë¡fyh«.
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4. kåj¥ng� (bgoFy° ïÍkd°)(Pediculus humanus)

kåj Ïu¤j¤ij c©L thG« òw x£L©â Ï¤jifa
ng�fshF«. Ïit v�yh Ïl§fëY« fhz¥gL»�wd. Ïit gu¥ò«
neh�fS« neh�¡»UäfisÍ« ÑnH fhzyh«.

neh�f� neh� gu¥ò« »Uäf�

bjhl®fh�¢r� bghçèah Ïd«

ilg° fh�¢r� ç¡bf£Áah Ïd«

obu�¢ fh�¢r� ç¡bf£Áah Ïd«

f£L¥ghL

ÂdªnjhW« Fë¤j�, R¤jkhd Mil mâj� ngh�w e�y
gH¡f§fëdh� Ï¥ó¢Áf� tsuhk� jL¡fyh«.

5. bfhR¡f�:  mndÃy°, ¡ôy¡°, Vbl°(Anopheles, Culex, Aedes
sp.,) Ïd§f�.

Ïit mid¤J Ïl§fëY« guÎ»�wd. Ïué� Ïa§F«
Ïit tsu, Ú®¤nj¡f§f�, rJ¥ò ãy§f�, <ukhd ãy« ngh�w
Ïl§f� mtÁa«. bg© Ïd§fns Ïu¤j¤ij c¿�r t�y
thÍW¥òfis¡ bfh©lit. Ïit itu°, xU br� cæç, cUis¥
òG¡f� Kjèat�iw¤ jh§»¡ bfh�gitahfÎ«, gu¥òitahfÎ«
bra�gL»�wd.

¡ôy¡° bfhR¡f�, ~ignyçahì° vD« ahid¡fh�
nehæid¥ gu¥ò»�wd. Ïªneh� c¢rnuçah ng�¡uh~¥o (Wuchereria
bancrofti)vD« cUis¥òG x£L©âfsh� c©lh»�wJ. Ïªj
x£L©âf� ~ignyça� òG¡f� v�wiH¡f¥gL»�wd. Ïit
kåjå� ãzÚ® ehs§f�, Ru¥Ãf� ngh�wt�¿� th�»�wd. Ï§F
Ï¥bg© òG¡f� �ik¡nuh ~ignyçah¡f�� vD« Ïs« cæçfis¤
njh�Wé¡»�wd. Ïit Ïa�ghf ÏuÎ neu¤Â� (10 Kj� 2 kâ tiu)
clè� btë¥ghf§fë� RHY« Ïu¤j¤Â� fhz¥gL»�wd.
bfhR¡f� ik¡nuh~ignyçah¡fis Ïu¤j¤Jl� c¿�Á¡
bfh�»�wd. Ïit neh�¡»Uäfis ÏaªÂufÂæ� ö¡»¢
br�tÂ�iy. Ït�¿� clè� neh�¡»Uä òG¡f� gy ts®¢Á
ãiyfis mil»�wd. Ïªj¡ bfhR¡f� k�bwhU neha�w kåjid¡
fo¡F« bghGJ Ï�és« cæçf� kåj� clY¡F�
brY¤j¥gL»�wd. clè� btë¥òw¥ gFÂæèUªJ kåjå� ãzÚ®
ehs§fS¡F Ïit gaz« br�»�wd. ãzÚ® ehs§fë� gh�
KÂ®¢Áail»�wd. Ïªnehæ� fLikahd ãiyæ� KÂ®¢Áailªj
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Ï¥òG¡f� ãzÚ® ehs§fis mil¤J¡ bfh�»�wd. Ïjdh� if
fh�, éªJ¥ig, gh� Ru¥Ã ngh�wit Å¡f« bfh�»�wd. Ïªãiy
ahid¡fh� neh� vd¥gL«.

mndh~Ãy° bfhR �knyçahit� c©lh¡F« xU br�
cæçahd Ãsh°nkhoa¤ij gu¥ò»wJ. Ïij¥ngh�nw Vbl° vD«
bfhR, itu[h� V�gL« �k�r� fh�¢r�� vD« neh� gut¡
fhuzkh»wJ.

6.2.2. e¢R cæçf�
j«ik c©Q«, jh¡F«, cæçfëläUªJ ghJfh¤J¡

bfh�S« bghU£L Áy jå cæçf� ghJfh¥ò m«r§fis¡
bfh©L�sd. ~igrhèahé� äf¢Á¿a rhjhuz bfh£L« br�f�
Kj� äf¡ bfhoa e�R bfh©l ehf§f� tiu Ïit gyju¥g£lit.
e¢R¤j�ik bfh©l cæçf� v©âyl§fh. mt�W� äf¢Áy
K¡»a¤Jt« th�ªj cæçfns Ï§F F¿¥Ãl¥g£L�sd.

~igrhèah :- (Physalia)

Ïit flè� thG« FêÍlèfshF«. flè� ÚªJ« bghGJ
j«ÛJ vÂ®ghuhk� nkhJnthiu jkJ bfh£L« br�fsh� fLikahf¤
jh¡F»�wd. Ï¤jifa bfh£L« br�f� Ï�Îæçfë� cz® FH�
(tentacles)fë� fhz¥gL»�wd. Ïj�fhuzkhf, fog£l Ïl§fë�
Å¡f« V�gL»�wJ. Áy neu§fë� kuz« Tl r«gé¡»wJ.

nj� :-

clè� ÏWÂ¡ f©l¤Â� �éõ¡bfhL¡F� fhz¥gL»wJ.
Ï¡bfhL¡»� mo¥gFÂ FLitngh�w mik¥òilaJ. Eå¥gFÂ
T®ikahdjhf, éõ¤ij c�ns brY¤j¡ Toa j�ikÍilaJ. ÏU
Ú� K£il tot« bfh©l Ru¥Ãf� e�ir¢ Ru¡»�wd. nj� tæ�¿�

gl«. 6.2.2. e¢R cæçf�
~igrhèah

nj� óuh�
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Ã� gFÂia ö¡» K�g¡fkhf tis¤J¡ f¤Âah� F¤Jtij¥
ngh�W, vÂç cæçæ� clè� e�ir¥ gh�¢R»�wJ.

një� e�R, rhjhuzkhf xU KJbfY«Ãia¡ bfh�y¡ Toa
Âw� bfh©lJ. �M�£u¡nlhd°�(Androctonus) tif¤një� e�R
xU e�ygh«Ã� éõ¤ÂD¡F x¥ghdJ.

eu«ò¢ bra�gh£oid¤ jh¡F« Ï�éõ« äFªj tèia
V�gL¤j¡ ToaJ. Áy neu§fë� Rthr k�W« Ïja¤jirfis Kl¡»
cæiu¥ ngh¡» éL»wJ. Ïj�fhd vÂ® e¢R¥bghU£f� j�nghJ
jahç¡f¥gL»�wd.

óuh� :-

cy»� mid¤J¥ ghf§fëY« Ït�iw¡ fhzyh«. k© k�W«
k£»a bghU£fë�, f�fS¡F moæ� Ïit fhz¥gL»�wd.
°nfhnyhbg�£uh b#�fh�ona (Scolopendra gigantea)vD« Ïd«
rhjhuzkhf 26 brÛ Ús« tsu¡ ToaJ. Ïj� clè� äf¥bgça
tisªj ÏU e¢R K£f� fhz¥gL»�wd. Ït�¿� Eå¥gFÂ
T®ikahdit. Ïit �bgU§fh�f�� vd¥gL»�wd. tèia¡
bfhL¡f Toajhf ÏU¥ÃD«, Ït�¿� e�R FHªijfë� Tl
kuz¤ij c©L g©QtÂ�iy. våD« °. b#�#h�ofh  kåjid¡
bfh�Y« j�ikÍilaJ.

njÜ¡f� k�W« Fséf� :-

ntiy¡fhu¤ njÜ(ts®¢ÁÍwh¥ bg©) æ� clè� Ã�gFÂæ�
bfhL¡F c�sJ. mj� Kid Tça bfh¡»fisnah, K£fisnah
bfh©lJ. bfh£oaÎl� njÜæ� clè� ÏUªJ K£f� éLgL»wJ.
vdnt njÜ j� th�ehë� xnu xU Kiw k£Lnk bfh£læaY«.

njÜia¥ ngh�W m�yhJ Fséf� j§f� bfhL¡»id
bfh£LthæèUªJ ÏG¤J¡ bfh�»�wd. vdnt Ïit Û©L«
bfh£Ltj�F ÏaY«. Fséf�, K£ilfis X«òæçæ� clè�
ÏLtj�F Ïªj bfhL¡Ff� cjÎ»�wd. CÁæ� V�Wtij¥ngh�W

gl«. 6.2.3. éõ¥ó¢Áf�
ntiy¡fhu¤ njÜ Fsé

bfhL¡F
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éõ« X«òÍçf� njhè� V�w¥gL»wJ. Fséfë� éõ«
�ï°lik�� (histamine)vD« ntÂ¥bghUsh� MdJ. Ïit
bfh£Ltjh� tè k�W« Å¡f« V�gL»wJ.

éõÛ�f� :-

Û�fë� 700 ¡F« nk�g£l Ïd§f� éõ¢Ru¥Ãfis¡
bfh©lit. Û�fë� ÏU ãiyfë� éõ« fhz¥gL»wJ. clè� gy
Ïl§fë� éõ¢Ru¥Ãf� fhz¥gL»�wd. Áy Û�fë� jir
éõ¤j�ik bfh©L�sJ. Ï�tif Û�f� c©gj�F V�wit
Ï�iy.

FW¤bjY«ò Û�fë� gy éõ¤j�ik c�sit. Ïit
mnefkhf e¢R¤j�ikÍ�s bfhL¡F x�iw¡ bfh©L�sd.
cjhuz«, bfhL¡F Û� (Trygon). Ï«Û�fë� thè� c�s g¡fth£L¥
g�s¤Â� bfh£L« cW¥ò fhz¥gL»wJ. Ïit jh¡Ftjh�
tèk£Lk�yhJ jirf� cz®t�W ku¤J¥ngh»�wd.

¡ôghé�, bguh¡Flh (Barracuda) Û�f� j§f� jirfë�
éõ¤j�ik bfh©oU¡»�wd. Ï«Û�fis c£bfh�S« bghGJ
Fk£l�, thªÂ, iffh� eL¡f«, if, fh� _£Lfë� tè ngh�wit
c©lh»�wd.

bjh¥igÛ� v�wiH¡f¥gL« (bl£ulh�) Û� tifna äfÎ«
mghafukhdJ Ït�¿� m©lf§f�, Fl�, ÁWÚuf§f�, njh� f©f�
Kjèad, bl£ulh¡ì�  vd¥gL« eu«ò br�fis¤jh¡f¡ Toa
éõ¤ij cilad. Ïªj éõ¤Âid K¿¡F« kh�W kUªJ Ï�D«
f©LÃo¡f¥glé�iy. ÏJ ird�L éõ¤ijél¡ bfhoaJ. eu«ò
éahÂ, _£L thj«, Ñ�thj« Kjèa neh�fsh� c©lhF« tèia¥
ngh¡f Ïªj éõ¤ij äf Ú®¤j ãiyæ� kUªjhf ga�gL¤J»�wd®.

gl«. 6.2.4. éõÛ�f�

bfhL¡F Û�

bguh¡Flh

bl£uh�
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éõ¥gh«òf� :-

e�y gh«ò, f£Léça�, rhiu¥gh«ò, fl� gh«òf� mid¤J«
éõ¤j�ik c�sit. e�R c�s gh«òfis, mt�¿� th�
brÂ�fë� msÎ, jfLf� ngh�w gy mik¥òfë� c�s
ntWghLfë� mo¥gilæ� milahs« fhzyh«.

e�y gh«ò :- (Cobra)
Ïit ÏªÂahé� äf¥Ãugykhdit. Ó©l¥gL« bghGJ

Ïªehf§f� jiyia ca®¤Â fG¤J¥ gFÂ njhèid éç¡»�wd.
Ï¤jå¤j�ik �gl« vL¤j�� vd¥gL«. Ïªj¥ gl¤Â� ÏU
tisa§fis¥ ngh�w F¿ fhz¥gL»wJ. ÏJ f©zho¡ F¿
vd¥gL»wJ. Áy, Ú� t£l x�iw tisa« bfh©oU¡»�wd.
Ï�tif gh«òf� t§fhs¤Â� fhz¥gL»wJ. Áy v¤jifa
F¿fisÍ« bfh©oU¥gÂ�iy. eh#h eh#h (e�y gh«ò),
xÃnah~ngf° A�dh (uh#ehf«)  vd ÏU Ïd§f� ÏªÂahé�
fhz¥gL»�wd.
f£Léça�. (Krait) :-

Ïit ÏªÂahé� rhjhuzkhf¡ fhz¥gl¡Toa gh«òfshF«.
Ït�¿� Ï§F ÏUtifÍ©L. Ïit rhjhuz g§fhu° ÓUy°
k�W« FW¡F¥ g£ilfshf bfh©l g§fhu° ~ngÁnal°
vd¥gLtd.

gl«. 6.2.5. éõ¥gh«òf�

ÏªÂa e�y gh«ò

x�iw tisa« f©zho¡F¿F¿a�wJ

f£Léça�

é ç a �
fl� gh«ò
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éça� gh«ò. (Viper) :-

ÏUtifahd éça�f� fhz¥gL»�wd. f©fS¡F«
ehÁ¤JisfS¡F« Ïilæ� fhz¥gL« �m¿Î� (nyh®) gFÂæ� e�F
bjçÍ« éj¤Â� g�s« x�W fhz¥gL»wJ. Ï¤jifa g�s¤ij¢ Áy
gh«òf� bg�¿U¥gÂ�iy. Áy éça� gh«òf� F£o <D»�wd.

éça� gh«òf� j§f� nk�jhilia mir¡F« Âw�
bfh©lit. cgnahfä�yhj nghJ éõ¤j�ik bfh©l
nfhiw¥g�f�, Ã�g¡fkhf ko¤J c�ns it¡f¥g£L�sd.
thia¤Âw¡F« bghGJ Ïit neuhf ãä®ªJ fo¥gj�F jahuh»�wd.
jkJ ehÁfë� têahf _¢R¡fh�¿id gykhf btëna�¿
Ït�¿D¡nf cça Ó�w¤ij btë¥gL¤J»�wd.

g�sk�w éça� (Pitless viper)- it¥guh u°ìè®, (rhiu¥gh«ò) v»°
fhçnd£lh. (Vipera ressellir Echis carinate)

g�sK�s éça� (Pit viper)- OçbkçRu° Ïd«.(Trimeresurus sp.,)

fl� gh«òf� :-

k�w gh«òfëèUªJ fl� gh«òfis vëÂ� ntWgL¤jyh«.
fl� th� jftikÎ¡fhf th� gFÂ JL¥ò ngh�W g¡fth£o�
j£ilah»Í�sJ. mid¤J¡ fl� gh«òfS« éõ« bfh©lit.

cjhuz«. iAonuh~Ã° Ïd«, v�iAoçdh Ïd«.(Hydrophis sp.,
Enhydrina)

e�R¥ig :-

e�R¥igahdJ, xU Ïiz e�R¢ Ru¥Ãf�, xU Ïiz e�R
ehs§f� k�W« xU Ïiz nfhiu¥g�fis¡ bfh©lJ. nk�jhil¥
gFÂæ� ÏU g�s§fë�, f©fS¡F« ÑnH Ã� g¡fkhf Xçiz

gl«. 6.2.6. nfhu¥g� k�W« e�R¢ Ru¥ÃfSl� gh«Ã� jhil¥gFÂ

e�R Ru¥Ã

e�R ehs«

e�R¥g�

eh¡F
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e�R¢ Ru¥Ãf� fhz¥gL»�wd. Ïªj Ru¥Ãf� kh�¿aik¡f¥g£l
cä�Ú® Ru¥Ãfsh«. Ru¥ÃæèUªJ ehs§f� têahf e�R g�fS¡F
vL¤J br�y¥gL»wJ. nfhiu¥g�f�, eLé� Jis
bfh©litfshfnth m�yJ Âwªj Ú©l g�s§bfh©l
itfshfnth fhz¥gL»�wd. Ï�thwhf Ï¥g�f� vÂçæ� clè�
éõ¤ij V�Wtj�F VJthf mikªJ�sd.

ehf« Ô©L« éj«

e�ygh«ò vÂ®¡F« Fz« bfh©lj�W. j«ik¢ Ó©L«
bghGJ gy neu§fë� m¢NHèUªJ j«ik éLé¤J¡ bfh�snt
Ka�»�wJ. Ãwiu¤ jh¡f¤ jahuhF« bghGJ ÏJ Ñ�¤jhilia¡ ÑnH
Ïw¡» thia¤ Âw¡»�wJ. Ïjdh� Ït�¿� nfhiu¥g�f� ãä®¡f¥
g£L, jh¡f¥gL« cæçæ� jiria¤ Jis¡f¤ jahuh»�wd. thia
_L« bghGJ e¢R Ru¥Ãf� mG¤j¥g£L vÂçæ� clèD� e�R
brY¤j¥gL»wJ. Ïitaid¤J« f© _o¤Âw¡F« K� éiuthf
elªJ KoªJ éL»wJ.

e�R

gh«Ã� e�R ÏUtif¥gL«. xU tif e�R eu«ò k©ly¤ij¤
(Neurotoxic)jh¡f¡ToaJ; f© eu«Ãid ghÂ¤J f©gh®itia¥
ngh¡f ToaJ. nkY« ~Ãuhå¡ eu«ò(Phrenic nerve)  vd¥gL«
cjuéjhd eu«Ãid ghÂ¤J cjuéjhd¤ij¢ braèH¡f¢ br�»wJ.
Ïjdh� Rthr« jil¥gL»wJ. k�bwhU tif Ïu¤j X£l k©ly¤ij
(Ënkhiyo¡-haemolytic) ghÂ¡»�wJ. Ïu¤j Át¥gQ¡fS«, Ïu¤j
ehs§fS« Áij¡f¥ gL»�wd. Ïjdh� bgUksÎ Ïu¤j«,
ehs§fis é£L btëna¿ ÂR¡fS¡»ilæ� ciwªJ éL»wJ.

gl«. 6.2.7. e�R¥ g�f�, e�R c�s k�W«
e�R m�w gh«òfë� foth�¡ F¿f�

e¢R gh«ò e�r�w gh«ò
u°[� itu¥gç�
Jis¡bfh©l g�

e�ygh«Ã� Âwªj g�s«
bfh©l e�R g�
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6.2.3. nrj¥gL¤J« Ú® th�td (Fouling organ-
isms)

gy Ú®th� cæçf� Úç� >�»Í�s gu¥òfis¢
nrj¥gL¤J»�wd. Xçl¤Â� ãuªjukhf j§»æU¡f¡ Toa,
Ïl¥bga®¢Á br�ahj fl� cæçd§f� nrj¥gL¤J«(foulers)
j�ikÍilad. Ïit f£Lku«, äjitf�, glF, f¥g� ngh�wt�iw
nrj¥gL¤J»�wd.ÏJ bghUshjhu ghÂ¥òfis V�gL¤J»�wJ.
nrj¤ij¡ f£L¥gL¤J« bghU£L Ï�Îæçd§f� g�¿a M�Îf�
nk�bfh�s¥ gL»�wd. Ï�Îæçf� cy»� v�yh ghf§fëY«
fhz¥gL»�wd.

Ïit Úç� _�»Í�s gu¥òfë� x£o¡bfh�tjh�, f¥gè�
X£l¤Â�F vÂ®¥ò éiria cUth¡F»�wd. Ïjdh� f¥gè� XL«
Âw�, ntf« Fiw¡f¥gL»wJ. nkY« Ï�Îæçfsh�
c©z¥gLtjh� ÏaªÂu§f� gGjilj�, Úç� Ñ� k£l Xiria
ms¡F« fUéfë� Âw� Fiwj� ngh�w ÏilôWf� V�gL»�wd
nkY« murh§f ghJfh¥ò¡ f¥g�f� mid¤J«
nrj¥gL¤j¥gL»�wd.

f¥g�f�, bjhê�rhiyf�, v©bz� R¤Âfç¥ò Miyf�,
mQr¡Â ãiya§f�, Ú®th� cæçd ts®¥Ãl§f� ngh�wt�¿�
cgnah»¡f¥gL« c¥òÚ® btënaW« FHh�fë� Ï�Îæçd§f�
ts®ªJ mil¤J¡ bfh�»�wd. Ïjdh� äf¥bgça ghÂ¥òf�
V�gL»�wd.

nrj¥gL¤J« cæ®f� tsu¡fhuz§f�

Úç� eidÍ« ghf§fë� Jt¡f¤Â� xU nk�ó¢R cUth»wJ.
ilah£l«f�, ó�irf�, Fiwªj msÎ gh¡Oçah¡f� M»ait
ÏÂ� fhz¥gL»�wd. Ï¥ó¢R Kj� ãiy nk�ó¢R(Primary film)
vd¥gL»wJ. ÏÂ� nrj¥gL¤j¥gL« Ïs« cæçf� Ão¤J¡bfh�s
M�fh¡fë� ÏiHf� Ïlkë¡»�wd. Ï�ÎæçfS¡F
M�fh¡fS« il M£«fS« czth»�wd.

nrj¥gL¤J« cæçd§f�

nrjkilÍ« cæçfshf M�fh¡fSl�, KJbfY«g�witfS�
mid¤J tiffS« fhz¥gL»�wd. th� ehQ�s £ôå¡nf£lh
(tunicata) tif cæçd§fS« fhz¥gL»�wd. bk�Ylèfë� Á¥Ã
tiffns äf K¡»a¤Jt« th�ªjit. Ïit FHh�fë� mil¥ig
V�gL¤J»�wd. fQ¡fhè tifia¢ rh®ªj gh®d¡»�fë� 100
Ïd§fis¡ fhzyh«.
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nrjkiljiy jL¡F« éj«

1. f¥g� mo¤js¤Â� btë¥gFÂ jhäu¤jh� _l¥gl
nt©L«.

2. nrj¥gL¤Jtij¤ jL¡F« t®z§f� óRj� nt©L«.

3. Fë®é¡F« mik¥òfis Fnshçdh� R¤j¥gL¤Jj�
nt©L«.

6.2. Ãw nrj¥gL¤J« cæ®f� (Pests)
czÎ¥bghU£fisÍ« k�w cilikfisÍ« nrj¥gL¤J«

cæçf� �bg°£Lf�� v�wiH¡f¥gL»�wd. Ït�¿� Áy, Á¿a
mséY« Áy äf¥bgça mséY« ghÂ¥ig V�gL¤J»�wd. Ït�iw
gæ®fis¢ nrj¥gL¤Jtd, nrä¥ig nrj¥gL¤Jtd, Å£L¥
bghU£fis¢ nrj¥gL¤Jtd v�W gy tif¥gL¤jyh«.

gæ®fis¢ nrj¥gL¤Jtd

m. gU¤Âia nrj¥gL¤J« ó¢Áf�

Ïs�Át¥ò (Pink boll worm) gU¤Â¥òG bg¡ondh~nghuh
nfhÁÃba�yh(Pectinophora gossypiella) ÏJ bkh£L¡f�, ó¡f�,
éijf� M»at�iw nrj¥gL¤J»wJ.

gl«. 6.2.8. nrj¥gL¤Jtd

fh®oa«
k°ì�

gyhd°

ègh° £Íånf£
M�°l®
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M. Át¥ò gU¤Â ó¢Á  (Red cotton bugs) o°bl®f° nfhbaåí
(Dysdercus koenigii) ÏJ Ïs« FU¤Jf� k�W« Ïiyfë� rhiw
c¿�Á¡ Fo¡»�wJ.

Ï. ò�ë gU¤Â¥òG (Spotted boll worm) Vçah° é£bl�yh(Earias
vitella).

V. Ï�Ryhdh (E. insulana) Ïitæu©L« gU¤Â c�g¤Âia äf¥bgça
msé� ghÂ¡»�wd.

V. é£blyh e�y kiH bg�Í« Ïl§fëY« V. Ï�Rydh gutyhf
kiHbg�Í« Ïl§fëY« fhz¥gL»�wd. Vçah° f«gë¥òG¡f�
Ïs« j©L¥gFÂia Jis¤J Eå¥gFÂia nrj¥gL¤J»�wd. Ã�
bkh£L, ó, fh�, mid¤ijÍ« ehr¥gL¤J»�wd. Ïjdh�
Ïs§FW¤J¡f� fh�ªJ, ÏwªJ éL»�wd.

f£L¥ghL

ghÂ¡f¥g£l j©L, fh�f� nrfç¡f¥g£L mê¡f¥gl nt©L«.
gU¤Â éisÍ« ta�fS¡F mU»� bt©il¢ brofis ts®¤j�
TlhJ. 15 Kj� 20 eh£fS¡bfhUKiw nkhndh¡nuhnlh~ngh°,
v�nlh[�gh� m�yJ khyÂnah� ngh�w ó¢Á bfh�èfis¤
bjë¤j� nt©L«.

gl«. 6.2.9. gæ®fis¤ jh¡Ftd

ò�ë gU¤Â¥ òG
mçÁ¥òG

fU«ò Eå¤j©L Jis¥gh�

f¤jç, j©L k�W« få
Jis¥gh�

fh©lhäUf t©L
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M. be�gæ®fis Áij¥gd

m. be�gæiu¤ Jis¥gd - £iunghiurh Ï�br®Ly°.(Tryporyza
incertulas). be�gæ®fë� Ïsªj©Lfis Ï¥ó¢Áf� mê¡»�wd.

M. be� ó¢Á  - by¥nlhnfhçrh m¡ôlh .(Leptocorisa acuta)
be�gæçid¤ jh¡F« ó¢ÁahF«. ÏJ jhåa§f�, nrhs«
ngh�wt�iwÍ« jh¡F»�wJ. Ïs« cæçfS« KÂ®ªj ó¢ÁfS«
be�jhåa kâfë� c�s rhiw c¿�Á éLtjh� be�gæ®
gjuh»wJ.

f£L¥ghL

ó¢Á K£ilfSl� Toa Ïiyfis cldoahf mf�¿ vç¤J
élnt©L«. Ïit gyéj ò� Ïd§fis c©L thH¡Toait
vdnt Ï¤jifa ò�fis mf�WtJ, Ï¥ó¢Áfë� v©â¡ifia¡
Fiw¡f têbr�Í«. iftiyæ� _y« t©Lfis¢ nrfç¤J
mê¥gJ  E£gkhd têahf¡ fUj¥gL»wJ. ó¢Á bfh�èfshd BHC,
khyhÂnah� öÎtJ fh®gç� k�W« äij� ghuhÂnah� bjë¥gJ
ngh�w ntÂa Kiwf� gæ® ó¥ó¡F« K� äf¢Áwªj gyid
më¡»�wd.

Ï. fU«ig¤ Jis¥gd

(i) .  ÏªÂa fU«ò bt£L¡»ëf� - igç�yh bg®òÁ�yh. (Pyrilla
perpusilla).Ïit Ïiyfë� rhiw c¿�Á¡ Fo¡»�wd.

(ii) .  fU«ò ntiu¤Jis¥gd - v«knyhÓuh o¥bgu°ì�yh.
(Emmalocera depressella)

(iii). fU«Ã� j©il¤ Jis¥gd - Á�nyh Ï�~g°fbl�y°
(Chilo infuscatellus)

(iv) .  fU«Ã� j©il¤ Jis¥gd - ì®ngh~ngfh ãbt�yh.
(Scirpophaga nivella)

Ïit äf mÂfkhd ghÂ¥ig V�gL¤J»�wd. Ïiyfë�
ika eu«Ãid Ï¥ó¢Áf� Jis¡»�wd. Ïjdh� Ïs«gæ®fë�
g¡fth£L »isfisÍ«, KÂ®ªj gæ®fë� »is¤j
jiy¥gFÂiaÍ« c©lh¡F»�wd. fU«ò¢ rh¿� juK« FiwªJ
éL»wJ.

f£L¥ghL

bjhê�E£g KiwfnshL ntÂ KiwfisÍ« Ïiz¤J
cgnah»¤j� e�y gyidaë¡F«. ó¢Á jh¡Fjiy vÂ®bfh�S«
jukhd tiffis¥ gæçLj�, ó¢Áfë� K£ilfis¢ nrfç¤j�,
ghÂ¡f¥g£l j©L, Ïiy Kjèat�iw mf�¿ mê¤j� Kjèait
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bjhê� E£g Kiwfbsd¡ fUj¥gL»�wd. ó¢Á¡ bfh�èfshd 4%
fh®gç� m�yJ v�nlh r�gh� kâfis cgnah»¤j�, 0.05 %
nkhndh¡nuhnlh~ngh° m�yJ 0.1% v�£ç� bjë¤j�, ngh�wit
ntÂ Kiwfsh»�wd.

<. fh�f¿fis nrj¥gL¤Jtd

(i) .  Át¥ò órå t©L  - u~Ãnlhgh�gh
~nghénfhè°(Rhaphidopalpa fovelcollis). ÏJ Ïs« Ïiy, ó, bkh£L
ngh�witfis¢ nrj¥gL¤J»wJ.

(ii) .  K£il¡nfh° t©z¤J¥ó¢Á  - igç°
¥nuÁnf.(Pierisbrassicae) ÏJ Ïiyfis¢ nrj¥gL¤J»�wJ.

(iii) .  A£lh t©L  (Hadda beetle)- vÃny¢dh nlhofh
°o¡kh(Epilachna dodecastigma) . Ï¥ó¢Á, f¤jç, cUis, j¡fhë
ngh�wt�¿� Ïiyfis¢ nrj¥gL¤J»�wJ.

(iv) .  f¤jç¤ j©L k�W« få Jis¥gh� - YÁndhbl°
x®bghdè° (leucinodes orbonlis): ÏJ xU K¡»akhd, mÂf
ghÂ¥ig V�gL¤j¡ Toa t©lhF«. f¤jç eh�W e£l Áy eh£fë�
j©o� Eå¥gFÂ jh¡f¥gL»wJ. j©L ghÂ¡f¥gLtjh� bro fU»
éL»wJ. j©Lfis¤ Jis¤J nrj¥gL¤J« bghGJ, Ïiyf�
fh�ªJ éL»�wd. fåfë� JisfisÍ«, rij¥gFÂæ� Ït�¿�
fêitÍ« fhzyh«. Ïit f¤jç éis¢rè� 70% ghÂ¥Ã�F Ïªj
t©L fhuzkh»wJ.

f£L¥ghL

rçahd neu¤Â� brofë� fhz¥gL« òG¡fisÍ« mit
ghÂ¡f¥g£l ghf§fisÍ« mf�Wj�, e�y gydë¡»wJ. fh®ghç�,
v�nlhr�~gh� è�nl�, ilahÁndh� ngh�w ó¢Ábfh�è
kUªJfis rçahd Ïilbtëæ� cgnahf¥gL¤J« bghGJ
bgUksÎ ghÂ¥ò jé®¡f¥gL»wJ.

c. bj�id ku t©L

iundhÁu° t©L - xç¡bl° iundhÁu°(Oryctes rhinoc-
eros) .  ÏJ bj�»H¡F MÁah, bj�irdh, ~Ãè¥ig�°, bj�
gÁ~Ã¡ ÔÎf� ngh�w gFÂf� KGtJ« fhz¥gL»wJ. KÂ®ªj
t©L bj�idæ� Ïs§FU¤J¡fis¤ jh¡F»wJ. ÏJ Jisfis
V�gL¤Â ehçiH ngh�w bghUis btëna�W»�wJ. jh¡f¥g£l
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Ïs§FU¤J tsU« bghGJ gy JisfSl� c�sij¡ fhzyh«.
tsU« ãiyæ� jh¡F« bghGJ bj�d§f�W fU» éL»wJ.

f£L¥ghL

Ïj�bfd ¥u¤nafkhf totik¡f¥g£l bfh¡»fis
JisfS¡F£ brY¤Â KÂ®ªj t©Lfis mê¤Jélyh«. Ït�iw
ts®ãiyænyna mê¥gj�F mit cUthF« Ïlkhd cu¡FêfS�
0.01% m�lç� kUªij¤ bjë¡fyh«.

C. fs�Áa§fis¤jh¡F« ó¢Áf�

(i) .  mçÁ t©L - ìnlh~Ãy° xçìna(Sitophilus oryzae) .  ÏJ
nrä¡f¥g£l be� kâfis¢ nrj¥gL¤J»wJ. kâfë� c�ns
nrj¥gL¤Jtjh� be�kâ vilia ÏHªJ TLnghy M»wJ.

f£L¥ghL

Ïªj t©Lf� 9%  m�yJ mijél Fiwªj <u¥gj¤Â�
Ïd¥bgU¡f« br�a KotÂ�iy. vdnt e�F cy®ªjÃ� nrä¥gjh�
be�kâf� Ï�t©o� jh¡FjèèUªJ fh¥gh�w¥gL»�wd.
vÂiy� il¡FnshiuO fh®g� bl£uh FnshiuL fyit thÍ
ãiyæ� thÍ btënawhj ngh®itfS¡F� be� kâfë� brY¤J«
bghGJ KÂ®ªj k�W« Ïsãiyæ� c�s t©L mê¡f¥gL»wJ.
ghÂ¡f¥g£l be�kâfë� äij� ònuhik£ òifia¢ brY¤J«
bghGJ v�yh tifahd ó¢ÁfisÍ«, K£il¥ gUt¤Â� Tl mê¤J
élyh«.

(ii) .  fh¥uh t©L  - £nuhnfhbl®kh ¡sndça« (Trogoderma
glanaruim). Ï�tif t©L nfhJik k�W« mid¤J nrä¡f¥g£l
jhåa§fisÍ« jh¡F»wJ. Ïs« cæçãiyna ghÂ¥ig
V�gL¤J»wJ. KÂ®¢Áailªj t©Lf� Ô§F br�tÂ�iy. òG¡f�,

gl«. 6.2.10. fs�Áa§fis¤ jh¡F« t©Lf�

mçÁ t©L fh¥uh  t©L gU¥ò t©L
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jhåa§fë� Kisia Kjè� jh¡F»�wd. Ôéujh¡Fjè� nghJ
jhåa§f� KGtJkhf mê¡f¥g£L ó¢Á¡ fêÎf� k£Lnk
v�R»�wd.

f£L¥ghL

R¤jkhd ó¢Áfs�w fs�Áa§fë� jhåa§f� nrä¡f¥gl
nt©L«. nrä¡F« Ïl§fë� fh�nwh£lkhd NHiy V�gL¤j
nt©L«. nrä¥gj�F K�ò fs�Áa§fë� bg�Ó� bA¡[h
FnshiuL òifæ£L ó¢Á¤ jh¡Fjiy¡ jé®¡f nt©L«.

(iii) .  gU¥ò t©Lf�  - nfnyhnrh¥%r° ird�ì°
(Callosobruchus chinensis) Ábd�ì° . Ïit gU¥ò tiffis¤jh¡f
Toait. gU¥ò fh� ãiyæ� c�snghnj jh¡Fj� bjhl§»
nrä¡F« Ïl« tiu bjhl®»wJ. Ï�t©Lf� gU¥ò tiffis¤
Jisæ£L mt�iw c©L c�nsna ts®»�wd. ghÂ¡f¥g£l
kâf� czÎ¡F ga�glkh£lh.

f£L¥ghL

nrä¥ò¡ »l§FfS¡fU»� vëÂ� jh¡FjY¡F£gL«
jhtu§f� tsuhk� gh®¤J¡ bfh�Sj� mtÁa«. FiwªjJ 1 ».Û
R�wsé�F Ï¤jhtu§f� Ï�yhÂU¤j� ey«. Ûij� ¥nuhik£
òifæLj�(fumigation) e�y gyid më¡F« v�w nghÂY«, Ï¥ó¢Á
bfh�èæ� éõ¤j�ikæ� Ôéu¤ij fU¤Â� bfh©L äf
ftdkhf¡ ifahs¥ gL¤j nt©L«.

v. cilikfis¢ nrj¥gL¤Jtd

(i) .  fiuah�  (bt�is vW«òf�: bl®ik£Lf�) - Xl�nlh
bl®bk° xbg[° (Termites - Odontotermus obesus)

2000¡F« nk�g£l fiuah� Ïd§f� c�sd. ku¤ij c©L
mÂ� c�s �brYnyh°� (Cellulose) vD« bghUis Óuâ¤J cæ®
th�»�wd. fiuah�fë� Ïªj¢ bra�ghL bt¥gehLfë�
äf¥bgça ÏH¥òfis V�gL¤J»�wJ. jiuÍl� bjhl®òila
ku¢rhkh�f�, f£ol§f�, ntè Ï�D« mid¤J ku
ntiy¥ghLfisÍ« Ïit mê¡»�wd. ÏªÂahé� czÎ¥
bghU£fS¡F«, k�w bghU� <£L« gæ®fS¡F« fiuah�fsh�
V�gL« nrj« äf¥bgçaJ. 40¡F« nk�g£l fiuah� tiff�,
nfhJik, gh®è, nrhs«, fU«ò, ãy¡fliy,  fh�f¿¥ gæ®f�,
bj�id k�W« gH ku§fS¡F ghÂ¥ig V�gL¤J»�wd.
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gl«. 6.2.11. cilikfis¢ nrj¥gL¤Jtd

bt�ë Û�

fiuah�f�

f£L¥ghL

fiuah�f� V�gL¤J« ghÂ¥ig¡ fUÂ Ït�iw cldoahf
f£L¥gL¤Jj� mtÁakh»wJ. fiuah�fis¡ f£L¥gL¤j ó¢Á
bfh�è kUªij¤ jiuæ� ÏLj� mtÁa«. 1 %Fnsh®nl�, 0.5%
M�oç�, 0.5% bA¥lh¡nsh® bfh©l fyit k©â� Ïl cfªjJ.
5% bg�lh¡Fnshnuh ~Õdh� ku¥bghU£fis¡ fh¡f t�yJ. BHC,
m�oç� fyitia k©â� Ï£L f£ol§fis¥ ghJfh¡fyh«.

(ii). bt�ë Û�:  byÃ°kh rhrçdh (Lepisma saccharina)

ÏJ v�yh¥ gFÂfëY« fhz¥gL»�wJ. <u¥gj« c�s
bt¥g¥ gFÂfë� ò¤jf§fë� Ïit e�F ts®»�wd. Ïit
Ïiw¡iffs�wit. 13 ä.Û Ús« bfh©l Ï�bt�is ãw¥ó¢Áf�
giHa ò¤jf§fis nrj¥gL¤J»�wd. f�Á nghl¥g£l gU¤Â¤
Jâf�, nuah� Jâ tiff�, ig©o§ br�a¥g£l ò¤jf§fë�
girÍ�s gFÂ ngh�witfisÍ« Ïit c©»�wd.

f£L¥ghL

ò¤jf§fis <u¥gj« äFªj Ïl§fë� it¡f¡TlhJ.
ò¤jf§fis mo¡fo btæè� fhait¤j� nt©L«. 5%
khyhÂnah� bjë¥gJ äf mÂfkhf nrj¥gL¤j¥g£l Ïl§fë�
gydë¡F«.
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Ra kÂ¥ÕL
gFÂ -  m

rçahd éilia¤ nj®ªbjL.
1. gts¥ghiwf� tsu V�wJ
m. Fë®ªj Ú® M. M�fl�
Ï. MHk�w bt¥g¡fl� <. ö�ika�w fy§»a Ú®
2. kfh jL¥ò ghiw fhz¥gL« Ïl«
m. f£¢ tisFlh M. fçÃa� fl�
Ï. mªjkh� ÔÎf� <. M°Ânuèah¡ fl�fiu
3. ÏªÂahé� rhjhuzkhf k©òG ts®¥Ã� ga�gL¤j¥gL« Ïd«
m. by¥Ãnlh khUil M. VÃ° Ï�ofh
Ï. Ãnda° Ï�of° <. Ã�¡olh ~Ãô¡£lh
4. òG¡fë� bra�ghLfsh� »il¡F« cæ®fçk¡ fêÎf�
m. mu¡F M. Ï°ì§»sh°
Ï. fy¥ò òG cu« <. bfhtndh
5. njÜ ts®¥gf§fë� ts®¡f¥gL« rhjhuz ÏªÂa¤ njÜ
m. VÃ° lh®br£lh M. ~Ãnshuh
Ï. VÃ° Ï�ofh <. nk�Tça mid¤J«
6. gh«Ãf° bkhçæèUªJ »il¡F« g£L
m. l[® g£L M. Kfh g£L
Ï. Mu©o¥g£L <. k�bgç¥g£L
7. Ão¤J©Q« ó¢Áf� ............. tifia¢ rh®ªjit
m. v�lnkh~ngf° M. yh®énthu°
Ï. x£L©â <. bg°£Lf�
8. �K¤J ts®¥ò� l� bjhl®òila ãWtd«
m. CIBA M. CMFRI
Ï. NIO <. MPEDA
9. Ïwh� ts®¥gh� ga�gL¤j¥gL« K¡»a Ïd«
m. nk¡nuhÃnu¡»a« Ïd« M. bk£lhÃnda° Ïd«
Ï. Ãnda� Ïd« <. gDèu° Ïd«
10. Ãuh�f� jäê� --------- v�wiH¡f¥gL»�wd
m. f� Ïwh�f� M. e©Lf�
Ï. Ïuh�f� <. brªeh¡F�å
11. °£buhbkÁl° m®b#�oah�
m. f¥Ã M. tht�
Ï. j§fÛ� <.Âäiy Û�
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12. Ûå� gFÂ Ï°ì°»sh° jahç¥Ã� ga�gL«
m. njh� M. f�Äu�
Ï. fh�W¥ig <. vY«ò
13. gwit v¢r¤Âdh� bghUshjhu yhg« bg�W�s ehL
m. USA M. bgU
Ï. M°Ânuèah <. bt°£ Ï�O°
14. Û� ts® ãiya§fis Kj�Kjè� cUth¡»a bgUik bg�wt®f�
m. ird®f� M. #¥ghåa®f�
Ï. Át¥ò ÏªÂa® <. M¥Ãç¡f®f�
15. eªj� fd� cæça� ó§fh c�s Ïl«
m. bl�è M. xç[h
Ï. Õfh® <. m°[h«

gFÂ - M
FW»a éilaë :-
1. fiunahu¥ghiwf� v�wh� v�d?
2. fy¥ò òG cu¤Â� ga� ahJ?
3. ó¡F« jhtu§fë� Ïd¥bgU¡f¤Â� ó¢Áf� v§�d« cjÎ»�wd.
4. czthf¥ ga�gL« e©Lf� Ïu©o� bgaçid vGJ.
5. gh«ò éõ¤Â� ÏU tiff� ahit?
6. ts®¡f¡Toa ÏU éy§Ffë� bga®fis vGJf.
7. nfhu�y« %gu« v�wh� v�d?

gFÂ - Ï
RU¡fkhd éilaë :-
1. cæ®tê¡ f£L¥ghL v�wh� v�d? cjhuz¤Jl� és¡Ff?
2. bghUshjhu K¡»a¤Jt« th�ªj ÏªÂa Ïwh�f� Ïu©o�
bga®fis F¿¥ÃLf.
3. �ts®¥ò K¤J¡f�� v�wh� v�d?
4. �xnkfh bfhG¥ò v©bz�� g�¿ F¿¥ò tiuf.
5. bfhtndh v�wh� v�d? mj� bghUshjhu K¡»a¤Jt« g�¿¡
F¿¥ò tiuf.
8. gh«Ã� e�R¥ig gl« tiuªJ ghf§fis¡ F¿.

gFÂ - <
éçthd éilaë :-
1. bghUshjhu K¡»a¤Jt« th�ªj ó¢Áf� g�¿¡ F¿¥ò tiuf.
2. Û�fë� czñ£l kÂ¥Ãid¥ g�¿ vGJf.
3. xU Û� ts® bjh£o mik¤j� k�W« guhkç¤j� g�¿ éçthf vGJf.
4. Å£L cilikfis¤ jh¡F« ó¢Áfis¥g�¿ xU f£Liu tiuf.
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7. cæçd¤ njh�Wj�
7.1. nfh£ghLf�
cæçd¤ njh�w«

eh« thG« óä v©âyl§fh cæçd tiffë� ciwél«.
Ï§F jhtu§fS« éy§FfS« éa¤jF Kiwæ� g�Yæçfshf
th�tij¡ fh©»nwh«. óäæ� g�ntW khWg£l Ïa�if¢ NH�fë�
th�tj�fhd jftik¥òfshfnt g�Yæça�ò mikªJ�sJ.
Ï¤jifa äf¥bgça mséyhd khWgLfis¡ fhQ«
ntisfëby�yh« Ï¤j�ikf� v¥go¤ njh�¿d vD« Ia¥ghL
kd¤Â� vGtJ Ïa�ng. rh®�° lh®é� v�gh® btëæ£l Ïa�if¤
nj®Î¡ nfh£ghL cæçd§fë� gçzhk« g�¿a és¡f§fis XusÎ
m¿éaY¡F¡ bfhL¤J�sJ. ÏU¥ÃD« cæçfë� Jt¡f« g�¿a
fU¤J¡f� gyÎ« Ï�Wtiu Cf§fshfntÍ�sd. cæ® njh�wiy¥
g�¿ gy Âwikahd és¡f§f� c©L.

1. Áw¥ò¥ gil¤j� nfh£ghL

Ï¡nfh£gh£o�go Ï�iw¡F eh« fhQ« g�ntW tif¥g£l
cæçd§fS« Ïnj mik¥ÃY« g�Yæ® Ïa�nghL« ÂObud¤
njh�Wé¡f¥g£ld. Ï¡nfh£gh£o�F br�Kiwf� m�yJ m¿éa�
Kiwfëyhd MjuÎ Ï�iy. våD« e«Ã¡ifæ� mo¥gilæ�
gyuhY« Ï¡fU¤J V�W¡ bfh�s¥g£L�sJ. Ï¡fU¤Â�F nkY«
MjuÎ Âu£L« tifæ� �gil¥g¿éa��(creation science) vD« òÂa
Jiw njh�¿Í�sJ.

2. é©tê cæ® njh�w� nfh£ghL

Ï¡nfh£gh£o�go é©btëæ� ntbwhU nfhs¤ÂèUªJ
cæçf� Ï§F tªJ Fona¿U¡fyh« v�W Tw¥g£L�sJ. Ïj�bfd
Kjè� óä¡F tªj jh§FÂw� bfh©l °ngh®f�, fh°nkhnrhth
(cosmozoa) vd¥gL«. Ïit j�brayhfnt óäia milªjd v�W«
Tw¥g£L�sJ. V�òila N�ãiyfis¡ f©l m�Îæçf�
gytiffshf¥ gçzä¤J¢ Áw¥gilªjd v�W« TWt®.
Ï¡nfh£gh£oid V�W¡bfh�s Ãwél§fë� cæU�sJ ã¢ra¥
gL¤j¥gl nt©L«.
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3. jh� njh�w� nfh£ghL m�yJ cæç�¿ cæ® njh�w�
nfh£ghL

cæu�w bghU£fëèUªJ cæ® njh�¿æU¡f nt©L« v�gnj
Ï¡nfh£gh£o� mo¥gil. Ï�tifæ� cæ® njh�w¡ fhuz§f�
vitÍä�iy. ÏJ X® j�bra� ãf�¢Ána. gH§fhy¤Âa »nu¡f
m¿P®fsh»a nj�°, v«Ãnlh»s°, mç°lh£o� ngh�wt®f�
Ï�tif v©z§fis Mjç¤J�sd®.

fl� Únu cæçd§fë� Ãw¥Ãl« v�gJ nj�ì� (».K. 624-
548) fU¤J. cæu�w Ïa�if¥ bghU£fëèUªJ cæçd« njh�¿aJ
vd v«Ãlh»s°  (».K. 540-433) bjçé¤jh®. FiwfisÍila
cæçd§fisaL¤J ne®¤Âahd cæçd§f� njh�¿d v�wh®.
cæ%£l¥g£l Ïa�if¥ bghU£fns cæçf� v�gJ mç°lh£oè�
(».K. 384-322) T�W. Ï�tif cæ%£lY¡F �cæuh�w� Âw��(vital
force) m�yJ têel¤J« T®kÂbah�W(guiding intelligence) fhuzkh�
és§f nt©L« v�wh®. �cæuh�w� Âw�� bjhl®ªJ brayh�¿
cæud§fis nk«gL¤J»wJ v�W« T¿dh®.

Ï¤jhèa eh£o� Ãuh�Á°nfh ço (Francisco Redi)(1621-1697),
�cæç�¿ cæ®njh�w�� fU¤Âid KGikahf kW¤jh®. K�åU¡F«
cæçfëèUªnj mL¤jL¤J cæçf� njh�w KoÍ« vd Kj�
Kiwahf br�Kiw Mjhu§fSl� bjçé¤jh®. Ïiw¢Á¤ J©Lfis
jå¤jåna e�F _oa eh�F Órh¡fëY« ÂwªÂUªj eh�F
Órh¡fëYkhf it¤ÂUªjh®. éiué� ÂwªÂUªj Órh¡fë� òG¡f�
njh�wyhæd. m¢Órh¡fë� m¥òG¡f� njh�WjY¡F¤ njitahd
<¡f� c� EiHªJ btëna¿aij¢ R£o¡fh£odh®. gy eh£fsh»Í«
_oæUªj Órh¡fë� òG¡f� V�glé�iy. Ï¢nrhjidfsh� ÏtuJ
fU¤J tY¥bg�wJ.

4. ngbuhè kh�w«(Big Bang theory)

Ï¡nfh£ghL óäÍ« Ãw nfhs§fS« njh�¿aJ bjhl®ghdJ.
Ï¡nfh£gh£o�go Ãug�r« KGikÍ« xnu ntisæ� mÂuoahf¤
njh�¿aJ vd¥gL»wJ. Ïªãf�¢Áæ� e£r¤Âu§f�, nfhs§f�,
mt�¿� Â©k¥ bghU£f� mid¤J« cUth»d. c�shf V�gL«
mG¤j mÂfç¥ò« bt¥g khWj�fS« e£r¤Âu§fis¥ bgçjh¡»d.
beU¡foahd bt¥gãiy njh�¿aÎl� mo¥gil mQbt¥gh�w�
ãf�Îfsh� ngbuhè kh�w§f� V�gL«. Ï�tifænyna Nça�
njh�¿æU¡fyh« v�gJ fU¤J.
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5. V. I. x¥ghçå� nfh£ghL(A.I. Oparin’s theory)

ÏuÁa eh£o� mby¡rh©l® I. x¥ghç� 1924� X® M�Î¡
f£Liu btëæ£lh®. ÏtuJ fU¤J �mo¥gil cæçyh cæ® njh�w��
nfh£ghL vd¥gL«. ÏtuJ fU¤Â�go Ï�iwa cy»� òÂa cæ®
jhdhfnt njh�WjY¡fhd j�ikf� Ï�iy. Mdh� 2600 ä�èa�
M©Lf£F K�g£l Jt¡f óäæ� cæ® njh�WjY¡fhd Ïa�ghd
j�ikf� ÏUªjd v�wh®. m�ntisæ� óäæ� Áy vëa ntÂa¡
T£L¥bghU£fnsæUªjd. Ïa�ifæ� njh�¿a ä�dè� ä�
jh¡Fj�, òw Cjh fÂ® Ïa¡f« ngh�w jh¡Fj�fsh� mL¤jL¤J
bgU« _y¡TWf� njh�w¤ Jt§»d. Ï¤jifa _y¡TWfë�
njh�w¤jh� Kj� cæç njh�WtJ vëjhæ�W.

6. n#.Ã.v°. Ah�nlå� nfh£ghL(J.B.S Haldane’s hypothesis)

Ah�nl� Ï§»yhªJ eh£o� cæ® ntÂæayh®. óä¥gu¥Ã�
M¡ì#� Ï�yhj ntisæ� cæ® njh�¿æU¡f nt©L« v�w
fU¤Âid Ït® Kjè� bjçé¤jh®(1929). Ï�iwa óäia¢ R�¿Y«
M¡ì#D« mÂèUªJ njh�¿d XnrhD« gl®ªJ�sd. Xnrh� gly«
é©â� fÂça¡f§fëèUªJ óäia¥ ghJfh¤J¡ bfh©oU¡»wJ.
M¡ì#� Ï�yhÂUªjh� Xnrh� njh�whJ. Xnrh� gly«
Ï�iyba�wh� òw Cjh¡fÂ®f� óäæ� ÛJ vëÂ� éHyh«.
M¡ì#� Ï�yhj N�ãiyæ� Ï¤jifa ãf�¢Áah� �xë� kh�w§f�
V�g£L m§ff _y¡TWf� c�g¤Âahj� ÏaY«. Ï�éj« njh�¿a
_y¡TWf� flè� fiuªÂUªjd v�W Ah�nl� bjçé¤jh®.
m¡fl� Úiu �m§ff¥ bghU£fë� N¥� v�w Ah�nl� mÂèUªJ
cæçf� vëÂ� njh�wyh« v�W« T¿dh®.

7. ônu-ä�yç� nfh£ghL(Urey-Miller hypothesis)

1950fë� mbkç¡f eh£o� bAuh�L ônu(Harold Urey) ,
°lh�è ä�y®(Stanley miller)  M»nah® Ïa�if N�ãiyæ�
cæçfë� clY¡F¥ òw«ghf mändh mäy§f� c�g¤Âahfyh«
v�W bjçé¤jd®. Ït®f� iAou#�, m«nkhåah, Û¤nj�, Úuhé
ngh�w bghU£fë� k¤Âæ� ä�bdhë(electric spark) brY¤Âdh�
mändh mäy§f� neuoahf¤ njh�W« vd nrhjidfë� _y«
ã%Ã¤J¡ fh£od®. Ï¤jifa Ït®fsJ nrhjidæ� M�oiALf�,
mändh mäy§f�, fh®gh¡Áè¡ mäy§f� neuoahf¤ njh�¿d.
Ï¤jifa N�ãiyÍ«, ö©LjY«, njh�Wj�fS« Jt¡ffhy
óäæY« ÏUªÂU¡f nt©L« vd Ït®f� és¡»d®. Ït�wh�
äf¥bgU« msé� cæ®ntÂa _y¡TWf� óäæ� Ú® ãiyfë�
nru¤Jt§»d. Ï¤Âu£Á Ã�fhy¤Â� X® cæ®¢ br� mik¥ò
njh�Wj�F têtF¤jJ.
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8. nfhahbr®nt£ njh�w� nfh£ghL(Coacervation theory)

ònuh£nlhbr� vd¥gL« K�njh�w� br�f�
nfhabr®nt£L¡fshf mikªÂUªjd. cæ® ntÂa T£L¥bghU£f�
ÁWÁW Jëfshf¤ Âu©oU¤jny �nfhahbr®nt£� vd¥gL«.
Ï¡fU¤Âid x¥ghç� bjçé¤jh®. Úç� njh�W« Ï¤Âu£Áæ�
ònuh£O�f�, T£L¢ r®¡fiuf�, ãô¡ë¡ mäy§f� ÏU¡F« v�wh®.
ÏjD� cæ® ntÂa ãf�¢Áfsh»a behÂ¥bghU� Ïa¡f«, maåf�
fl¤Jj� ngh�wit V�g£oU¡fyh«. Ïªãf�¢ÁfSila mik¥ng X®
cæ®¢br� njh�Wtj� Jt¡f« v�W bjçé¡f¥g£lJ.

7.2. òé¥ gH§fhy§fë� m£ltiz
óäæ� äf¥ gHikahd f�fë� taJ 3.8 Ã�èa� (3800

ä�èa�) M©LfshF«. ÏJ 38,000,000 ü�wh©LfS¡F¢ rk«. ãy¥
bghÂæayh®, òéæayh® M»nahuJ v©z¤Â� go eh« thG«
óäahdJ 4.7 Ã�èa� (4,700 ä�èa�) M©Lf£F K�ò
njh�¿æU¡f nt©L«.

Ï¤jifa äf¥gHikahd fhy msé� Kj� cæ® 2.5 Ã�èa�
(2500 ä�èa�) M©LfS¡F K� njh�¿aJ. Ïjdh� óä njh�¿a
fhy¤ÂèUªJ cæ® njh�¿a fhy« tiuæyhd 2200 ä�èa�
M©Lf� Ïilbtëæ� óäæ� cæ®f� Ï�yhj N�ãiy
mikªÂUªjJ. m¡fhy¤Â� óä cUth»¡ bfh©oUªjJ v�g®.
cæçfs�w m¡fhy« �Vnrhæ¡ fhy«�(Azoic era)(2,200-5000 billion years)

gl«.7.1. °lh�è ä�yç� ä�-xë c�g¤Â¡ fUé

mändh mäy§f�

ie£u#�, m«nkhåah, Û¤nj�

l§°l� ä�j©L

Fë®j� mik¥ò

Úuhé

bfhÂ Ú®
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vd¥gL«. Ï¡fhy¤Â� óä X® mÂf bt¥gKila vçnfhskhf ÏUªjJ
v�gj�F Mjhu§f� c�sd. go¥goahf óäæ� nk�gu¥Ã� bt¥g«
jâªjJ. Ïjdh� ghiwfS« ghiw¥ gu¥òfS« njh�w¤Jt§»d.
nkY« Ú® _y¡TWf� njh�¿d. òé¥gu¥Ã� Ú®ãiyf� V�g£ld.
Ï¤jifa g�ntW kh�w§f� cæ®f� njh�WjY¡fhd N�ãiyia
V�gL¤Â¡ bfhL¤jd.

Kj� cæç njh�¿aÃ� go¥goahf gçzhk khWj�f� V�gl¤
Jt§»d. cæçfë� mik¥ò, th�Kiw M»at�¿� kh�w§f�
V�g£ld. Ï«kh�w§f� Ïa�if¢ NHè� j�ikfisÍ« m§F ãfG«
kh�w§fS¡F V�gÎ« mikªÂUªjd. Ï�tifænyna g�ntW jhtu,
éy§»d§f� bgUf¤ Jt§»d. Ú® ãiyf� K�¿Ykhf¥ ga�gL¤j¥
g£ld. ÃwF ãy¥gu¥òfëY« cæçd§f� thHK�g£ld.

Vnrhæ¡ fhy¤Â�F¥ ÃwF ãf�ªj bjh�ik¡fhy ãf�Îf�
m¿jY¡F äfÎ« Ritahdit. Ï¡fhy« _�W bgU§fhy§fshf¥
(Eras) Ãç¡f¥g£L�sJ. Ïit óäæ� tuyh�¿� F¿¥Ãl¤j¡f
fhy§f�. Ïit _�¿� gHikahdJ �ghènahnrhæ¡ fhy«� m�yJ
�bjh�Yæ®¡ fhy«�(Palaezoic era) MF«. Ï¡fhy« 600 Kj� 210
ä�èa� M©Lf� tiu Úo¤ÂUªjJ. Ï�tifæ� Ï¡fhy« 390
ä�èa� M©Lf� mikªÂUªjJ. Ï¥bgU§fhy¤Â� fl�g�Rf�,
e£r¤Âu Û�f�, e¤ijf�, ó¢Áf�, e©Lf�, ãyth�, Ú®-ãy
th�éf�, C®td Ïd§f� gyÎ« njh�¿¤ jGé¥guéd.

ghènahnrhæ¡ fhy¤Â�F¥ Ã�dh� ika¡fhykh»a
Ûnrhnrhæ¡ bgU§fhy«(Mesozoic era) mikªÂUªjJ. Ï¥bgU§fhy«
65 Kj� 210 ä�èa� M©Lf� ÏUªjJ. Ï¡fhy« Vw¡Fiwa 145
ä�èa� M©Lf� guéæUªjJ vdyh«. Ï¡fhy¤Â� éy§Ffë�
C®td Ïd§f� Áw¥ò�wd. vdnt Ï¡fhy¤ij C®td Ïd§fë�
bgh�fhy«  v�g®. nkY« Ï¡fhy¤Â� gwitfS« ghÿ£ofS«
njh�¿d.

65 ä�èa� M©Lf£F K�ò Jt§» Ï�Wtiu c�s fhy«
Óndhnrhæ¡ bgU§fhy«(Cenozoic era)  vd¥gL«. Ï¡fhy¤Â�
ghÿ£of� K¡»a¤Jt« bg�wd. mit gytiffshf¥ gçzä¤jd.
vdnt Ï¥bgU§fhy¤Âid ghÿ£ofë� fhy« vdyh«.

gH§fhy m£ltiz

g�ntW ghiwf�, ghiw¥ goÎf� M»at�¿� taÂid
Ô®khå¤J X® �òé¥gH§fhy m£ltiz� jahç¡f¥g£L�sJ.
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bgU§fhy« fhy msÎ K¡»a¤Jt«

ghènahnrhæ¡ 600 - 210 ä.M©Lf£F K� �gHikcæçfë�
 bjh£o��

Ûnrhnrhæ¡ 210 - 65 ä.M©Lf£F K� �C®td Ïd§fë�
bgh�fhy«�

Óndhnrhæ¡ 65 - 1 ä.M©Lf£F K� �ghÿ£ofë� fhy«�

fhy«, taJ, ãf�¢Áf� M»at�¿� mo¥gilæ� òé
tuyh�W¡ fhy§f� bgU§fhy«(era), fhy«(period), ÁWfhy«(epoch) vd
Ãç¡f¥g£L�sd. Ïit x�bth�W« bgaçl¥g£L Â£lt£lkhf
tiuaW¡f¥g£L�sd. Ï¡fhy§fë� th�ªj cæçd§f�, mt�¿�
ãf�ªjkh�w§f� ahÎ« J�èakhf¡ F¿¡f¥g£L�sd. Ï¡fhy§fë�
òé mik¥ÃY« gUtfhy§fëY« V�g£l khWj�f� M�Î
br�a¥g£L�sd.

bgU§fhy« fhy« ÁWfhy« fhymsÎ
(ä�èa�
M©Lf£F

 K�ò)

Fth®£l®dç Ãë°nlhÓ� 2-1

Óndhnrhæ¡ bl®îaç ÃisnahÁ� 7-2

iknahÓ� 26-7

MènfhÓ� 38-26

ÏnahÓ� 54-38

ghènahÓ� 65-54

»ç£nlîa° 130-65

Ûnrhnrhæ¡ #&uhÁ¡ 160-130

oiuahÁ¡ 210-160

bg®äa� 235-210

bg�Á�ntåa� 255-235

äÁÁ¥Ãa� 275-255

ghènahnrhæ¡ onthåa� 315-275

irÿça� 350-315

M®nlhéîa� 440-350

nf«Ãça� 600-440

K�nf«Ãça� 600¡F nk�
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I .  ghènahnrhæ¡ bgU§fhy«

Ï¡fhy¤Â� òé mik¥Ã� bgU« kh�w§f� V�g£ld. nkY«
Ï�iwa g�ntW Ïd§f� njh�Wtj�F¡ fhuzkhf ÏUªj gy
K�ndhofS« njh�¿¥ guéaJ Ï¡fhy¤Â�jh�. Ï¡fhuz¤Âdh�
Ï¥bgU§fhy¤Âid �g©ila cæçfë� bjh£o�� v�g®.

f h y § f � ã f � ¢ Á f �

Fth®£l®dç-Ãë°nlhÓ� 2-1 ä.M.K kåjå� gçzhk«

bl®îaç  - ÃisnahÓ� 7-2 ä.M.K vè, Ka�, mâ� tiffë� Áw¥ò

bl®îaç  - änahÓ� 26-7 ä.M.K mf�w ò�btëf� njh�¿d.
FÂiufë� gçzhk«
CD©Q« ghÿ£ofë� Áw¥ò

bl®îaç  -  MènfhÓ� 38-26 ä.M.K Fu§»d§f�, kåj¡ Fu§Ff�
njh�¿d.

bl®îaç  -  ÏnahÓ� 54-38  ä.M.K FÂiuf� njh�¿d

bl®îaç -   ghènahÓ� 65-54  ä.M.K Kj� ó¡F« jhtu§f�

»ç£nlîa° 130-65  ä.M.K ghÿ£ofë� ilndhrh®f�
kiwªjd.

#&uhÁ¡ 160-130  ä.M.K gwitf� njh�¿d. j�fhy¤Âa
vY«ò Û�f� njh�¿d.

oiuahÁ¡ 210-160  ä.M.K ilndhrh®f� njh�¿d.
ghÿ£of� njh�¿d.

bg®äa� 235-210  ä.M.K C®td Ïd§f� njh�¿d.

bg�Á�ntåa� 255-235  ä.M.K ãy th� ó¢Áf�

äÁÁ¥Ãa� 275-255  ä.M.K Ú® ãy th�éf� njh�¿d. ãy
th� ó¢Áf�, fhLf�.

onthåa� 315-275  ä.M.K Û�fë� fhy«, bguâf�,
ir¡f°f�.

irÿça� 350-315  ä.M.K jhilÍila Û�f� njh�¿d.

M®nlhéîa� 440-350  ä.M.K Kj� KJbfY«Ãf�,
jhilfs�w Û�f�,

Ãiunahig£Lf�.

nf«Ãça� 600-440  ä.M.K jhnyhig£Lf�, fQ¡fhèf�,
bk�Ylèf�, K£njhèf�.

K�nf«Ãça� 600  ä.M.K xUbr� cæçf�, fl�g�Rf�,
tis¤jirÍlèf�.
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1. nf«Ãça� fhy«(Cambrian period) (600 Kj� 440 ä�èa�
M©Lf£F K�)

nf«Ãça� fhy¤Â�F« K�ÃUªj fhy« KGikÍ«,
bkh¤j¤Â� K�nf«Ãça� vd¥gL«. m¡fhy¤Â� vëa xU br�
cæçf�, fl�g�Rf�, tis¤jirÍlèf� ngh�wit
ãiybg�¿Uªjd. Ï�tif cæçfis¡ bfh©L nf«Ãça� fhy«
Jt§»aJ. nf«Ãça� fhy¤Â� jhtu§fë� jhnyhig£Lf�
Áw¥ò�W és§»d. Ïit gy ÃçÎfshf¥ gçzä¤jd.(cjhuz«.
FnshnuhigÁna, nuhnlhigÁna Kjèait). éy§»d§fë� Ú®th�
fQ¡fhèfS« K£njhèfS« Kj�ãiy t»¤jd.
Ï�Îæçd§fë� got§f� »il¤J�sd.

2. M®nlhéîa� fhy«(440-350 ä�èa� M©Lf£F K�)

Ï¡fhy¤Â� gts¥giwf� guéd. bk�YlèfS«
K£njhèfS« njh�¿d. jhtu cy»� XusÎ ãy¤Â� thG«.
Ãiunahig£Lf� ãiy bg�wd. Ï¡fhy¤Â� Kj� ãiy
KJbfY«Ãf� njh�¿d. Ï�éj« njh�¿a Vne¤jh(Agnatha) vD«
jhilfs�w, nk�ftr« cila Û�f� ÃwF kiwªJ é£ld. Kj�ãiy
KJbfY«Ãf� njh�¿aJ éy§Ffë� gçzhk¤Â� X® äf K¡»a
ãf�¢Á. fQ¡fhèfë� oiunyhig£Lf� K�åiy bg�wd.

3. irÿça� fhy« (350-315 ä�èa� M©Lf£F K�)

gl«.7.2. #kh�oa° - Kj� jhilfs�w Û�

gl«.7.3. M°ou¡nfhbl®« - Kj� XLila Û�f�,
Ãsh¡nfhbl®« - Kj� jhil Û�f�

nfh¡f°l� (Ãsh¡nfhbl®«)

Ouh°Ã°(M°ou¡nfhbl®«
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gHikahd ãy¤jhtu§f� njh�¿d. Ï¤jhtu§fë� fl¤J«
ÂR¡f� ÏUªjd. Ïit ãy¥gu¥ig M¡»uä¥ò br�jd. ó¢Áf�
Ú§fyhf Ãw KJbfY«g�wit Áw¥ghf th�ªjd. gts§f� gy
tiffshæd. gy gts¤ ÔÎf� njh�¿d. jhilfisÍila Û�f�
njh�¿d. Û�f� brÂ�fisÍ« Ïiz¤JL¥òfisÍ« bg�wd.
Ïiz¤JL¥òfS« jhilfS« njh�¿aJ KJF ehâfë�
gçzhk¤Â� Áw¥ò ãf�¢ÁfshF«.

4. onthåa� fhy« (315-275 ä�èa� M©Lf£F K�)

ghènahnrhæ¡ bgU§fhy¤Â� Ï¡fhy« F¿¥Ãl¤j¡fJ.
Ï¡fhy¤Â� ãy th� jhtu§f� K¡»a¤Jt« bg�wd. fhLfë�
gytif bguâfS«, ir¡f° jhtu§fS« njh�¿d. Ú® th�
éy§Ffë� Û�f� K¡»a¤Jt« bg�wd. mit gy tiffsh» gy Ú®
ãiyfë� thG« jftik¥òfis¥ bg�wd. j�fhy¤Âa mid¤Jtif
Û�fë� K�ndhofS« th�ªÂUªjd. Ï¡fhuz§fsh� Ï¡fhy«
�Û�fë� fhy«� vd¥gL»wJ.

5. äÁÁ¥Ãa� fhy« (275-255 ä�èa� M©Lf£F K�)

gy ãy kh�w§f� njh�¿d. òé¥gu¥Ã� gy Ïl§fë� ãy«
nkbyG«ÃaJ. Ïjdh� kiy¤bjhl®f� njh�¿d. bgça Ú® ãiyf�
Á¿a Vçfshf cilªjd. Ï¤jifa kh�w§fS¡F �òu£Áfu kh�w§f��
(revolutions) v�W bga®. Ï¤jifa kh�w¤Âdh� Û�fë� Eiupu�f�
njh�¿d. Ïjdh� m«Û�f� òÂa Ú® ãiyfis¡ fh©gJ vëjhæ�W.
Ï�tif elto¡iffsh� Ú®-ãy th�éf�  njh�¿d. ãyth�
ó¢Áfë� gçzhk ts®¢Á, Ú®-ãy th�éfis nkY« C¡Fé¤jJ.

6. bg�Á�ntåa� fhy« (255 - 235 ä�èa� M©Lf£F K�)

ãy th� cæçf� Ï¡fhy¤Â� K¡»a¤Jt« bg�wd. ãy¤Â�
äf¥bgça bguâ¡ fhLfS« ir¡f° td§fSäUªjd. òé¥gu¥Ã�
kh�w§fsh� gy fhLf� k©â� òijÍ©ld. Ï¥òijéèUªJjh�
Ï�iwa ãy¡fçÍ« bg£nuhèaK« »il¡»�wd. Ï¡fhuz¤jh�

gl«.7.4. M°Ânuèahé� Eiupu� Û� - ãnahbru£nlhl°



247

äÁÁ¥Ãa�, bg�Á�ntåa� fhy§fis Ïiz¤J fh®ghåbgu°
(Carboniferous) fhy« v�gJ©L.

7. bg®äa� fhy« (235 - 210 ä�èa� M©Lf£F K�)

ÏJnt ghènahnrhæ¡ bgU§fhy¤Â� ÏWÂ¡ fhykhF«.
m¥nghJ th�ªj cæçd§fë� 60% tiff� kiwªjd. Áy Ú®-ãy
th�éf� XLila ãy K£ilfis Ï£ld. Ïjdh� C®td Ïd«
gçzä¤jJ. F¿¥ghf Ú® ãy th�éf�, C®td Ïd§fS¡»ilna
Ïiz¥ò¥ ghykhf Ó_çah vD« cæç njh�¿�W.

II. Ûnrhnrhæ¡ bgU§fhy«

cæçd tuyh�¿� ÏJ X® Ïil¡fhy«. ãy th�Î nkY«
Áw¥gilªjJ. éy§Ffë� C®td X§F ãiyailªjd. mséY«
v©â¡ifæY« mÂfç¤jd. Ï¥bgU§fhy¤ij �C®td Ïd¤Â�
bgh�fhy«� v�gJ©L.

1. oiuahÁ¡ fhy« (210 - 160 ä�èa� M©Lf£F K�)

Kj� Kiwahf Ï¡fhy¤ÂèUªJ Mikf�, Kjiyf�,
ilndhrh®fë� got§f� »il¤J�sd. ãy th�, Ú® th� C®td
Ïd§f� Áw¥ò�¿Uªjjhf¥ got§f� bjçé¡»�wd. C®td
Ïd¤ÂèUªJ ghÿ£of� njh�¿d.

2. #&uhÁ¡ fhy« (160 - 130 ä�èa� M©Lf£F K�)

ilndhrh®f� Áw¥ghf¥ guéæUªjd. CD©Q«, jhtu
czÎ©Q« ilndhrh®f� ÏUªjd. Kj� gwitf� C®td
Ïd¤ÂèUªJ njh�¿d. Kjè� njh�¿a gwitfë� x�W
M®¡»ah¥blç¡° (Archeopteryx).  Ã� gwitf� njh�¿aJ bt¥g¥
ghJfh¥ò Ïa�Ã� X® òÂa kh�wkhF«. vY«ò Û�f� gythf¥
gçzä¤jd.

3. »ç£nlîa° fhy« (130 - 65 ä�èa� M©Lf£F K�)

äf¥bgçjhæUªj bk�Ylèf� kiwªjd. Ï¡fhy¤Âa
cæçfë� got§f� jäHf¤Â� mçaÿç� »il¡»�wd.

Ûnrhnrhæ¡ bgU§fhy¤Â� ilndhrh®f� Ï¡fhy¤Â�
K�¿Ykhf kiwªjd. Ïj�F gytifahd fhuz§f� Tw¥g£L�sd.
Ïj�F¥ ÃªÂa fhy§fë� ilndhrh®fë� got§f� »il¡fé�iy.
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gl«.7.5. Ûnrhnrhæ¡ gwitf�, C®td cæçf�

Ãuh�nlhrhu°
ou�ndhrhu°

Onuhrhu°

M®¡»ah¥blç¡°
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III. Óndhnrhæ¡ bgU§fhy« (65 ä�èa� - Ï�iwa tiu)

Ï¡fhy¤Â�fhd got§f� gy »il¤J�sd. Ït�¿�
j�fhy¤Âa éy§Ff�, jhtu§f� mid¤J« c©L. Ï¥bgU§fhy«
bl®îaç, Fth®£l®dç vd Ïu©L fhy§fis¡ bfh©lJ. nkY«
ÏÂ� VG ÁWfhy§f� c©L. Ï¡fhy§fë� got§fsh� FÂiuf�,
ahidf�, x£lf«, kåj� ngh�w jå¥g£l éy§F tiffë�
go¥goahd gçzhk ts®¢Áia¡ fhzyh«.

1. ghènahÓ� ÁWfhy«

Ï¡fhy¤Â� jh�-nr� Ïiz¥ò¤ÂR cila ghÿ£of�
njh�¿d.

2. ÏnahÓ� ÁWfhy«

Fs«ò¡ fh� ghÿ£of�(Ungulates) njh�¿d. Ï¡fhy¤Â�
FÂiufë� K�ndhof� th�ªjd.

3. MènfhÓ� ÁWfhy«

gHik¥ g©òfSila gy éy§Ff� kiwªjd. j�fhy¤Âa
ghÿ£of� Ïd¡ FL«g§f� ãiy¥bg�wd. kåj¡ Fu§Ff�
njh�¿d.

4. knahÓ� ÁWfhy«

gytif¥ ò�f� Inuh¥ghéY« tl mbkç¡fhéY« njh�¿¥
guéd. äf¥bgça ò�btëf� njh�¿d. ò�btëfë� ntfkhf XL«
ghÿ£ofS« mt�iw éu£o¥ Ão¡F« khär c©â ghÿ£ofS«
njh�¿d.

gl«.7.6. oiubrulh¥° - bfh«òila
ilndhrh®
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5.  ÃënahÓ� ÁWfhy«

ò�btëf� nkY« bgçjh»d. Ka�, vè tiff� mÂfkhæd.
ghÿ£ofë� v©â¡if¡ ToaJ.

6. ÃÇ°nlhÓ� ÁWfhy«

gy ciwgå¤ njh�Wj�f�(glaciations) ãf�ªjd. Ïjid¥
�gå¡f£o fhy«� v�g®. FÂiuf�, kåjå� gçzhk« ÏWÂ
ãiyfis v£oaJ. 1500 M©Lf£F K� gå¥ghiwf� cU»aJ.
Ï¡fhy¤Â� ÏWÂ ãf�¢ÁahF«. eh« Ï¥nghJ �Ïil¥gFÂ� fhy¤Â�
c�nsh«.

7.3. got§f�
óäæ� gy k£l§fë� òijªÂU¡F« éy§F m�yJ

jhtu§fë� ghJfh¡f¥g£l cl� m�yJ cl� cW¥òfns got§f�
MF«. KG cUt« cl�¥ gÂÎ, fh�¤ jl«, Ïiy¤ jl« ngh�w got§f�
c©L.

gotkhj�:- gy Kiwfë� got§f� njh�wyh«. gotkhj� j�bra�
ãf�¢Ána. gy tif¥ got§f� c©L.

1. f�yhj�:- Ï�tif¥ got§f� mÂf« »il¤J c�sd. ÏÂ� ÏwªJ
nghd cæçæ� cl� f�yh»wJ. Ïªãf�¢Á goÎ¥ ghiwf�
njh�Wifæ� V�gL«. bk�ikahd cl� cW¥òf� mêªjÃ�
fodkhd cl� gFÂfë� jåk§fë� CLUtyh� f� mik¥ò¤
njh�W«.

2. bk�ik cW¥òf� f�yhj�:- Áy ntisfë� jirf� ngh�w
bk�ikahd cW¥òfS« jåk CLUtyh� f� got« Mfyh«. gy
jhtu§f� Ï�tif¥ got§fsh»Í�sd.

3. fh� jl¥ got§f�:- <u k©â� elªJ br�w éy§Ffë� fh� jl«
Áy Ïl§fë� gotkh»Í�sJ. Ït�iw M�Î br�tjh� kiwªj
éy§F g�¿ m¿ayh«.

4. m¢R¥ got§f�:- vçkiy rh«gè� Ï�tif¥ got« njh�W«. gy
KJFehz�w éy§Ff� m¢R¥ got§fsh»Í�sd. Ï�tif¥ got«
éy§»� òw mik¥ò g�¿a KG étu¤ijÍ« bjçé¡F«.

5. jhtu¥ ÃÁ� bghU� got§f�:- ku§fë� j©L¥ gFÂæ� fÁÍ«
ÃÁ� bghUë� vW«òf� ngh�w Á¿a ó¢Áf� Á¡»¡ bfh�syh«.
Ïit gotkhf khwyh«. Ï¥got« m�Îæçæ� g©òfis¤ bjëthf¡
fh©Ã¡F«.
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6. gå¡f£o¥ got§f�:- KGikahf éy§Ff� gåæD� ghJfh¡f¥
glyh«. ÏÂ� cl� cW¥òf� ghÂ¥gilahk� mikªÂU¡F«.
irÕçahé� �f«gë ahidf�� Ï�tif¥ gotkhf¡ »il¤J�sd.

got§fë� taÂid¤ Ô®khå¤j�

�fÂçæa¡f Inrhnlh¥� ga�gh£lh� got§fë� taÂid¤
Ô®khå¡fyh«. mid¤J¤ jåk§fS¡F« Inrhnlh¥òf� c©L.
khWg£l mQ vilbfh©l mQ¡fns Inrhnlh¥òf�- cjhuz«, C12,
C14. Áy Inrhnlh¥òf� ãiya�wit. Ïit œ, ß  Jf�fis btëna�¿
ãiyaik¥ig¥ bgw KaY«. cjhuzkhf

ônuåa«238                     fhßa«236

bgh£lhÁa«40                  fh�Áa«40 + M®fh�39

fh®g�14                   fh®g�12

miu¥ g§F mQ¡f� Ï�tif kh�w¤Â�F vL¤J¡ bfh�S«
fhy msÎ �miu- taJ�(half-life) vd¥gL«. gy mQ¡fë� Inrhnlh¥
é»j§fis¡ f©LÃo¤J fz¡ÑLfë� _y« ghiwfë� taij¤
Ô®khå¡fyh«.

got§fë� gçzhk K¡»a¤Jt«

1. got§fsh� gçzhk kh�w§fë� gy goãiyfis m¿a
Ko»wJ.

2. �FÂiuf�� ngh�w F¿¥Ã£l éy§»d§fë� gçzhk
ts®¢Áia KGikahf m¿a Ko»wJ.

3. gH§fhy¤Âa j£g-bt¥g¤ j�ikfis m¿a Ko»wJ.

4. Ïdtê¤ bjhl®òfis m¿j� vëjh»wJ.

5. Áy got§fsh� (gå¥got«) kugQ j�ikia czuKo»wJ.

Áy K¡»a¥ got§f�

Ï¡Ânah°ofh(Ichthyostega) - Û� - Ú®ãy th�éfë� Ïilãiy cæç

Ó_çah(Seymouria) - jtis - C®td Ïilãiy cæç.

M®¡»ah¥blç¡°(Archaeopteryx) - K�ndho¥ gwit.

ilndhrh®f�(Dinosaurs) - kiwªj C®td.

iAunfh¤Ôça«(Hyracotherium) - FÂiuæ� K�ndho.
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7.3. éy§Ffë� kiwÎ
Ã� rªjÂf� Ï�yhk� ÂObud X® cæçd« mêªJ nghj�

�kiwÎ�(extinction) vd¥gL«. kiwÎ ÏUtif¥gL«. mit KGik
kiwÎ, KGika�w kiwÎ MF«. KGik kiwé� X® cæçd« jdJ
Ã� rªjÂ m�yJ gçzhk¥ Ã� njh�¿f� vitÍ« Ï�yhk�
K�¿Ykhf kiwªJ élyh«. (cjhuz«) ilndhrh®f�. KGika�w
kiwé� gçzhk Ã� njh�¿fis c©lh¡»é£l Ã� X® Ïd« mêÍ«
(cjhuz«: FÂiufë� K�ndhof�) KGika�w kiwÎf� �Ïd
khWj�f�� vd¥gL«. FÂiufë� gçzhk¤Â� äf¥ gHikahd
�Ïnahï¥g°�(Eohippus) kiwªJ nghifæ� jdJ Ã� rªjÂia é£L¢
br�wJ. vdnt jh� j�fhy¤Âa FÂiuf� njh�¿Í�sd. ÏdkiwÎ
v�gJ �FL«g«�, �Ïd«� vd v«k£l¤ÂY« ãfHyh«.

�kiwÎf�� K�ghfnt Ô®khå¡f¥gLtÂ�iy. Ïit R�W¥òw
N�ãiyaik¥Ã� njh�W« khWj�fsh� ãfG»�wd. fâåfis¥
ga�gL¤Â, gy fhuâfisÍ« M�Î br�J tU§fhy¤Â� cæçd
kiwÎf� g�¿ XusÎ Ô®khd« br�a ÏaY«.

kiwÎf�, tuyh�¿� bjhl® ãf�¢Áfshf¥ gy Kiw
ãf�ªJ�sd.

cæçd kiwÎ¤ j�ikf�

�kiwé�� Áy j�ikf� c©L. CQ©âfisél jhtu
c©â éy§Ff� vëÂ� kiwÍ«. bgça éy§Ff� éiué�
kiwayh«. cæçd kiwé� X® ãiy¤j�ik c�sJ vd th� nty�
(Van Valen), 1973� bjçé¤jh®. Ït® Ïjid és¡f �kh¡ M®jç�
bfh�ifia¥� ga�gL¤Âdh®. Ï¡bfh�ifæ� go �òÂa
jftik¥òfsh� mt�iw¥ bg�w cæçd§f� jiH¡F«. mnj
ntisæ� mU»Y�s gy Ïd§f� thG« jFÂia ÏH¡F«�.

kiwé�fhd fhuz§f�

kiwÎf� bjhl®ªJ ãf�ªjhY« mj�F¡ F¿¥Ã£l fhuz§f�
c©L.

1. Ïd§fë� x£Lbkh¤j kiwÎ, N�ãiy kh�w§fsh� V�gL«.

2. X® Ïd¤Â� nk«ghL Ãw Ïd§fë� kiwé�F¡
fhuzkhfyh«.

3. F¿¥Ã£l NHè� X® Ïd« bgU« äÂä�Áa K�nd�w«
mj� mêÎ¡F« fhuzkhfyh«.
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4. f£L¥ghl�w neh�¥ gut� mêitÍ©lh¡F«.

5. v©â¡if¥ bgU¡fK« czÎ¤ j£L¥ghL«
fhuz§fshfyh«.

6. fÂça¡f§fsh� bgça éy§Ff� vëÂ� ghÂ¥gilÍ«.

7. é©f�f� óäæ� éGªJ mjdh� vGªj öÁ¥gly«
ilndhrh®f� kiwé�F¡ fhuz« vd¡ Tw¥g£L�sJ.

bghJthf, Ïa�if¡ fhuz§fshnyna cæçd§f�
mêªJ�sd. bg®äa� fhy¤Â� ÏWÂæ�, ghènahnrhæ¡
bgU§fhy¤Â� cæçd tiffë� 60% kiwªjJ. Ï¤jifa nguêÎf�
Ûnrhnrhæ¡, Óndhnrhæ¡ bgU§fhy§fëY« ãf�ªJ�sd.

m©ik¡ fhy¤Â� éy§Ff�, jhtu§fë� kiwé�F
kåj®fns fhuz«. Ïjid¤ f©fhâ¡f gy cyfshéa j�dh®t
ãWtd§f� c©L. W W F(World Wide Fund for Nature) �cyf Ïa�if¥
ghJfh¥ò ãÂa«� vD« mik¥ò Kiwahf, mêªJ tU« cæçd« g�¿
jdJ gÂ¥ÕLfë� _y« (Red-data book) bjçé¡»wJ.

j� kÂ¥ÕL
gFÂ - m

1. cæ® njh�WjY¡F¡ fhuzkhd jh§FÂw� bfh©l °ngh®fë�
bga®
m) ònuh£nlhnrhth M) fh°nkhnrhth
Ï) ituRf� <) gh¡Oça§f�
2. cæ%£l¥g£l cæu�w bghU£fns cæçf� vd bjçé¤jt®.
m) v«Ãlh»ë° M) nj�°
Ï) yhkh®¡ <) mç°lh£o�
3. Kj�ik¢ br� mik¥Ã� khÂçahf¡ bfh©lJ
m) nfhabr®nt£Lf� M) ònuh£O�f�
Ï) Xnrh� <) Û¤nj�
4. Ûnrhnrhæ¡ fhy¤Â� bga®
m) ghÿ£ofë� fhy« M) Û�fë� fhy«
Ï) C®td Ïd¤Â� bgh�fhy« <) gHik cæçfë� bjh£o�
5. Kj� KJbfY«Ãfë� bjhF¥ò
m) Ú® ãy th�éf� M) Vnd¤jh(Agnatha)
Ï) fhçnd£lh <) gwitæd«
6. Óndhnrhæ¡ bgU§fhy¤Â� fhy msÎ
m) 210 - 65 ä. M. K� M) 65 M. Kj� - Ï�W tiu
Ï) 600 - 400 ä. M. K� <) 210 ä. M. Kj� - Ï�W tiu
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7. ãy¡fç, bg£nuhèa« »il¡F« fhLf� ÏUªj fhy«

m) onthåa� fhy« M) Ûnrhnrhæ¡ bgU§fhy«

Ï) »ç£nlîa° fhy« <) irÿça� fhy«

8. �f«gë ahidf�� got§fshf¡ »il¤j Ïl«

m) irÕçah M) rfhuh

Ï) Inuh¥gh <) gntçah

9. FÂiufë� Mu«g fhy K�ndhof�

m) Ïnahï¥g° M) <Ft°

Ï) Ó_çah <) ilndhrh®f�

10. Ú®-ãy th�td - C®td Ïd§fë� Ïilãiy cæç ahJ

m) ilndhrh®f� M) Ó_çah

Ï) M®¡»ah¥blç¡° <) iAunfh¤Ôça«

gFÂ - M

1. J.B.S Ah�nlå� fU¤J¥go Kj� ãiy óäæ� j�ik ahJ?

2. �gHikahd cæçfë� bjh£o�� vd ghènahnrhæ¡ fhy¤ij V�
F¿¥ÃL»nwh«?

3. M®¡»ah¥blç¡° v�gJ ahJ?

4. �gå¡f£o¡ fhy«� v�wh� v�d?

5. got§fë� taJ ã®za« v�gJ ahJ?

6. Ó_çahé� K¡»a¤Jt« v�d?

7. kh¡ M¤jç� éÂ v�gJ ahJ?

8. K� nf«Ãça� fhy« v�gJ ahJ?

gFÂ - Ï

1. cæu�w ãiyæ� cæ®¤ njh�w� v�gJ ahJ?

2. ônu-ä�yç� nfh£ghL g�¿¡ TW.

3. got§fë� gçzhk K¡»a¤Jt« ahJ?

4. ghènahnrhæ¡ bgU§fhy¤Â� K¡»a ãf�Îf� g�¿¡ TW.

5. Óndhnrhæ¡ bgU§fhy¤Â� ÁWfhy§f� g�¿¡ TW.

gFÂ - <

1. Ûnrhnrhæ¡ bgU§fhy« g�¿¡ TW

2. x£L bkh¤j ÏdkêÎ v�wh� v�d? mj� fhuz§f� ahit?

3. got§f� g�¿Í« gotkhj� Kiwf� g�¿Í« X® f£Liu vGJ
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