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LoPN tyh; >haxk]                          ds fxy ij fMVtsZaV
yhfu;j ,Ydkbu csUthu lYQksusV dk nq"izHkko

 eSØksczsfd;e ySesjkbZ 

lkj

izLrqr 'kks/k esa fMVtZsaV ¼viektZd½] yhfu;j ,Ydkby csathu lYQksusV ¼,y-,-,l-½ }kjk LoPN tyh; >haxk] eSØksczsfd;e ySesjkbZ ds fxy ij 
iM+us okys nq"izHkkoksa dk v/;;u fd;k x;k gSA 0-755fexzk-@yh-¼96?kaVs ,y-lh-50 dk 25%½ fMVtsZaV ds fxy ij iM+us okys 10 fnu] 20fnu o 
30 fnu ds mijkUr n`f"Vxr izHkko&Øe'k% fxy ifV~Vdkvksa esa 'kksFk] vR;f/kd 'ys"ekJko.k] fxy D;wfVfdy dk VwVuk] gkbijIysfl;k] vUrj 
ifV~VdkLFkku esa deh] Ård{k; o ghekslkbV dh vf/kdrk izeq[k gSA ghekslkbV lajpuk foHksn] dsUnzd dk Qwyuk o VwVuk rFkk 
vUrjifV~VdkLFkku eas ,d=hdj.k eq[; :i ls 30 fnu ds mijkUr fn[kkbZ nsrs gSaA leLr nq"izHkko fMVtsZaV lEidZ dh le;kof/k ds lkis{k ik;s 
x;sA mDr 'kks/k i= eas fMVtsZaV fo"kkyqrk dh laHkkfor fØ;k fof/k dh foospuk Hkh dh x;h gSA

cht 'kCn& eSØksczsfd;e ySesjkbZ] fxy] fo"kkyqrk] fMVtsZaV
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Abstract 

Present paper deals with effect of detergent, Linear Alkyl benzene sulphonate on gills of freshwater prawn, 
Macrobrachium lamarrei. Prawns were exposed to 0.755mg/L(25%of 96hLC ) of detergent for 10, 20 & 30 50

days showed effects on gills mainly, inflammation, distension, excessive mucous secretion, erosion of cuticle, 
necrosis, hyperplasia, reduction of interlameller space, heavy influx of haemocytes etc. Degenerative 
changes, loss of histoarchitecture, deformed haemocytes alongwith nuclear pyknosis and Karyorrhexis were 
observed after 30days of exposure. Severity of effects was found duration dependent. Possible mechanism of 
detergent toxicity has also been discussed.
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izLrkouk

vk/kqfud le; esa LoPNrk ds lanHkZ esa vfroknh n`f"Vdks.k ds pyrs fofHkUu izdkj ds fMVtsZaV ds mRiknu esa vR;f/kd o`f) gqbZ gSA izkd`frd 
LoPNrk lalk/kuksa ds vykok] la'ysf"kr mRiknksa eas yhfu;j ,Ydkby csUthu lYQksusV ¼ySCl½ dk iz;ksx vR;f/kd c<+k gSA igys ;g ekuk tkrk 
Fkk fd ;s fMVtsZaV tSo&vi?kVdh; gS rFkk budh fo"kkyqrk vR;Ur de gSA ySCl] ,uvk;ksfud fMVtsZaV gS tks fd tyh; rU= ;Fkk rkykc] 
iks[kj] >hy] unh bR;kfn esa feyus ij tyh; tUrqvksa o ikS/kksa ij gkfudkjd izHkko Mkyrs gSaA fMVtsZaV ds nq"izHkkoksa dk v/;;u vf/kdrj 
eNfy;ksa ds lanHkZ esa fd;k x;k gS ¼,chy 1974] cSjMd 1965] jk; 1989] feJ bR;kfn 1985] czkbuh bR;kfn 1989] gqvkWx ,oa rikys 2011] tSu 
bR;kfn 2011] vksxhyhdk bR;kfn 2011] tSu bR;kfn 2013d] 2013[k½ ijUrq LoPN tyh; ØLVsf'k;k oxZ ds tUrq o vU;vd'ks:dh] tks fd 
fo"kkyqrk ds lanHkZ eas vfrlaosnu'khy gS] ds Åij bl izdkj ds v/;;uksa dh deh gS ¼'kekZ ,oa 'kqDy 1990] eq:FkU;kxe bR;kfn 1997] LVSdSuksuh 
,oa vchlk 2011] 'kqDy bR;kfn 2012½A LoPN tyh; >haxk] eSØkscszfd;e ySesjkbZ ¼ØLVsf'k;k&MhdkiksMk½ y[kuÅ o mlds vklikl o"kkZuqo"kZ 
ik;k tkrk gS rFkk ;g ,d vkn'kZ tSo lwpd dh Hkwfedk fuHkkus esa l{ke gks ldrk gSA bu rF;ksa dks /;ku esa j[krs gq, fMVtsZaV] yhfu;j 



,Ydkby csUthu lYQksusV ds nq"izHkkoksa dk v/;;u eSØksczsfd;e ySesjkbZ ds fxy ij fd;k x;k gSA

lalk/ku ,oa iz;ksx fof/k

LoPN tyh; >haxk] eSØksczsfd;e ySesjkbZ ¼ØLVsf'k;k&MhdkiksMk½ dk lap;u xkserh unh] y[kuÅ¼m0iz0½ ds vklikl ls eNqvkjksa dh enn ls 
fd;k x;k rRi'pkr~ mUgsa iz;ksx'kkyk esa 20yh0 {kerk okys 'kh'ks ds tyik=ksa esa j[kk x;k ¼oekZ bR;kfn 2012½A iz;ksx ls iwoZ >haxk lewg dk 5&7 
fnu iz;ksx'kkyk esa vuqdwyu fd;k x;kA fMVtsZaV] yhfu;j ,Ydkby csUthu lYQksusV dks lksfM;e dkcksZusV dh lgk;rk ls ih0,p0&7-0 ij 
ekudhd`r dj mldk ekud foy;u rS;kj fd;k x;k ¼yky bR;kfn] 1983½A iz;ksx gsrq iz;qDr ty ds HkkSfrd&jklk;fud xq.k fuEu Fks&

0ih0 ,p0 & 7-3±0-2] rkiØe & 26±20 ls0] ?kqfyr vkWDlhtu & 7-0±0-1 fexzk0@yh0] dqy dBksjrk & 268 ±2-5 fexzk0@yh0

iz;ksx gsrq nks tyik=ksa esa 20yh0 ty j[kk x;kA ,d esa fMVtsZaV dh 0-755 fexzk0@yh0 ek=k ¼96 ?kaVs ,y0 lh050 dk 25%½ ?kksyh x;h rFkk 
nwljs ty ik= dks ftles dsoy ty Fkk] fu;fU=r lewg ekuk x;kA nksuksa tyik=ksa esa 20&20 >haxs j[ks x;s rFkk mUgsa ok;q iEi dh lgk;rk ls 
?kqfyr vkDlhtu fujUrj miyC/k djk;h x;hA izfr rhljs fnu >haxksa dks Hkkstu fn;k x;k o fMVtsaZV dk ijh{k.k foy;u cnyk x;kA fu;fU=r 
o ijh{k.k lewg ls >haxksa ds fxy dks Øe'k% 10] 20 o 30 fnu mijkUr foPNsnu }kjk fudky dj cksbUl fQDlsfVo esa 24?kaVs fQDl fd;k x;k] 
rRi'pkr~ lkekU; ekbØksVkseh fof/k }kjk Årdksa ds iSjkfQu Cykd cukdj 5&6 µ eksVkbZ ds lsD'ku dkVs x;s o budk gSfjl gheksVkfDlfyu o 
bvksflu fof/k ls jatu fd;k x;kA ifjiw.kZ LykbM~l dks vksfyEil lw{en'khZ }kjk v/;;u fd;k x;k rFkk Nk;k fp= fy, x;sA ijh{k.k lewg dh 
LykbMksa dh fu;af=r lewg ls rqyukdj izHkkoksa dh x.kuk dh x;hA iz;ksx dks rhu ckj nksgjk;k x;kA

ifj.kke ,oa foospuk

LoPN tyh; >haxk] eSØkscszfd;e ySesjkbZ esa vkB tksM+s fxy ik;s tkrs gSa] tks fd dSjkisl ds uhps nksuksa ik'oZ lrgksa ij 8&8 dh la[;k esa O;ofLFkr 
gksrs gSaA fxy dk fuekZ.k frdksus fxy vk/kkj o ml ij nksuksa vksj fdrkc ds iUuksa dh rjg fxy ifV~Vdkvksa ls gksrk gSA ;g lajpuk] iSyheku 
¼iVo/kZu 1937½ o eSØksczsfd;e n;kue ¼lsu bR;kfn 2008½ ds leku gS ¼fp= 1 o 2½A fMVtsZaV] yhfu;j ,Ydkby csUthu lYQksusV fxy ij 
mYys[kuh; izHkko Mkyrk gSA ijh{k.k lewg esa 10fnu ds mijkUr ¼fp=&3o4½ fxy ifV~Vdkvksa esa 'kksFk] 'ys"ek dk vf/kd Jko.k o vUrjfxy 
ifV~Vdk LFkku esa deh egRoiw.kZ izHkko gSA bl voLFkk esa fxy esa gheksfyEQ df.kdkvksa dh la[;k esa vR;f/kd o`f) ns[kh x;h gSA

20 fnu ds mijkUr ¼fp=&5 o 6½ fxy ifV~Vdkvksa dh mipeZ ¼D;wfVfdy½ dk VwVuk] vR;f/kd 'ys"ek dk Jko.k] gkbijIysfl;k o fxy ds 
'kh"kZLFk Hkkx dk Qwyuk izeq[k gSA bl voLFkk esa dgha&dgha Ård ifjxyu ¼usØksfll½ Hkh n`f"Vxkspj gksrk gS rFkk ghekslkbV ds dsUnzd dk 
Qwyuk ¼fiduksfll½ o mldh f>Yyh dk VwVuk ¼dSfj;ksjsfDll½ Hkh vf/kdka'kr% ns[kk x;k gSA fxy ifV~Vdkvksa ds Årdksa ds xyus ls ghekslkbV 
vUrjifV~VdkLFkku esa fudydj tek gksus yxrs gSa rFkk vUrj ifV~VdkLFkku vR;Ur de jg tkrk gSA 30 fnu ds mijkUr ¼fp= 7 o 8½ lHkh 
izzHkkoksa dh rhozrk c<+ tkrh gSA fxy esa O;kid Ård v|% iru ¼Mhtsujs'ku½ o ifjxyu ¼usØksfll½ ds dkj.k Årdh; lajpuk yxHkx lekIr 
gks tkrh gSA e`r Ård fxy ifV~Vdkvksa ds chp&chp ik;s tkrs gSa rFkk vf/kdka'k ghekslkbV dh lajpuk izHkkfor ik;h tkrh gSA mDr lHkh izHkko 
fMVtsZaV lEidZ dh le;kof/k ds lkis{k ik;s x;s gSaA fu;fU=r lewg esa fxy esa dgha&dgha 'kksFk ds vfrfjDr vU; dksbZ izHkko ugha ik;s x;sA

ikuh esa ?kqfyr fMVtsZaV loZizFke Ropk o fxy ds lEidZ esa vkdj mls izHkkfor djrk gSA vR;kf/kd 'ys"ek dk Jko.k vkfo"kksa ds izfr ,d 
izfrfØ;k gS] tks fo"kkyqrk ds izHkko dks de djus dk iz;kl gSA bl izdkj ds izHkko vU; tUrqvksa] ihM+duk'kh o Hkkjh /kkrqvksa ds lanHkZ esa Hkh ns[ks 
x;s gSa ¼feJ bR;kfn 1985] lsu bR;kfn 2008] 'kqDy bR;kfn 2012½ tks fd bl v/;;u ls lekurk n'kkZrs gSA fMVtsZaV ty esa ?kqyus ij mldk 
i`"Bruko de dj nsrs gSa QyLo:i ?kqfyr vkDlhtu dk fxy }kjk iw.kZ:i ls mi;ksx ugha gks ikrk rFkk tUrqvksa dk 'olu ckf/kr gksdj mudks 
cspSuh gksrh gS o muds O;ogkj esa ifjorZu vk tkrs gSa ¼cSjMp bR;kfn 1965] jk; 1989] oekZ bR;kfn 2012] dSEcsy o rikys 2011½A fMVtsZaV olk 
?kksyd gksus ds dkj.k dksf'kdk f>fYy;ksa dks u"V dj fxy Årdksa esa 'kksFk o ifjxyu mRiUu dj fxy dh nhokjksa dks rksM+ nsrs gSa QyLo:i 
gheksfyEQ df.kdk;sa vUrjifV~Vdk LFkku esa ,df=r gksus yxrh gSa o tUrqvksa dk 'olu o vU; tSojklk;fud fØ;k;sa izHkkfor gksrh gSaA bl 
izdkj ds izHkko eNfy;ksa o vU; tUrqvksa ij Hkh ns[ks tk pqds gSa ¼,chy 1974] feJ bR;kfn 1985] LVsQsuksuh bR;kfn 2011] tSu bR;kfn 2013d] 
2013[k½ tks fd izLrqr v/;;u ds ifj.kkeksa ls viuh lekurk n'kkZrs gSaA fMVtsZaV ds izHkko ls ,flM QkLQsVst ,Utkbe dh o`f) gksrh gS ¼f=osnh 
bR;kfn 2001] e:FkU;kxe bR;kfn 1997] 'kekZ o 'kqDy 2008½ tks fd dksf'kdk&xyu] Ård&e`R;q o dksf'kdh; lajpuk {k; dk dkj.k gksrk gSA 
,flM QkLQsVst ykblkslkse esa ik;k tkus okyk ,Utkbe gS tks fd QkLQsV bLVj cU/k dks rksM+dj dksf'kdk&{k; esa lgk;d gksrk gSA >haxk ds 
fxy Årdksa ds O;kid {k; ds lanHkZ esa mDr ,Utkbe dh Hkwfedk Hkh laHkkfor gks ldrh gSA

bl 'kks/k ds ifj.kke ;g iznf'kZr djrs gSa fd fMVtsZaV yhfu;j ,Ydkby csUthu lYQksusV LoPN tyh; >haxk ds fxy dh Årdh; ljapuk o 
mudh dk;Z{kerk dks izHkkfor dj buds thou dks ladV esa Mkyrs gSaA LoPN tyh; >haxk tytho&ikyu m|ksx dk egRoiw.kZ ?kVd gS ,oa 
vFkksZiktZu o fons'kh eqnzk izkIr djus dk egRoiw.kZ lk/ku gSA vr% fMVtsZaV ds va/kk/kqa/k mi;ksx ij fopkj djus dh vko';drk gSA LoPN tyh; 
>haxk fo"kkyqrk ds izfr vfr laonsu'khy gksus ds dkj.k fMVtsZaV bR;kfn ds lanHkZ esa tSo&lwpd dh Hkwfedk fuHkkus essa l{ke gks ldrk gSA
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vkHkkj

'kks/kdrkZ] MkW0 lq/kh'k pUnz] foHkkxk/;{k ,oa MkW0 th0 lh0 feJ] izkpk;Z] ch0 ,l0 ,u0 oh0 ih0 th0 dkWyst y[kuÅ o foHkkxk/;{k] izkf.k foKku 
foHkkx] y[kuÅ fo'ofo|ky;] y[kuÅ dh lgk;rk o izksRlkgu ds izfr /kU;okn Kkfir djrs gSaA

lanHkZ

1- ,chy ih0 Mh0¼1974½ VkWDlhflVh vkWQ flUFksfVd fMVtsZaV Vq fQ'k ,.M ,DosfVd buofVZczsV~l] t0 fQ'k0 ck;ks0] [k.M 6] eq0 i`0 
279&298A

2- cSjMd] ts0 bZ0( D;wft;k ,u0] ,oa gksyh] ,0¼1965½ fMVtsZaV bQsDV vku dsfedy lsUl vkWQ n fQ'k bDVSY;wjl usVsfyl] lkbal] [k.M 
148] eq0 i`0 1605&1607A

3- feJ] oh0( pkoyk] th0( dqekj oh0( yky] ,p0 ,oa fo'oukFku ih0 ,u0¼1985½ iSFkksekQksZykWftdy psUtst bu fxYl vkWQ fQ'k fQUxjfyax 
¼fljfguk fezxkyk½ ckbZ yhfu;j ,Ydkby csUthu lYQksusV] bdksVkWfDldky] bfUojkUesUVy0 ls¶Vh] [k.M 10] eq0 i`0 302&308A

4- f=osnh] ,l0 ih0( dqekj] ,e0( feJk] ,0( cuthZ] vkbZ0 ,oa lksuh] ,0¼2001½ bEiSDV vkQ yhfu;j ,Ydkby csUthu lYQksusV ¼,y0,0,l0½ 
vku QkLQsVst ,fDVfoVh bu VsfLVl vkQ VhfyvksfLV;u fQ'k] gsVjksiU;qfLVl Qkflfyl¼Cykd½ t0 bfUojku0 ck;ks0] [k.M 22] vad 4] 
eq0 i`0 263&266A

5- dSEcsy] ,l0 ,e0( ,oa rikys] oh0 ds0¼2011½ bQsDV vkQ lcyhFky dkUlsUVªs'ku vkWQ gkml gksYM fMVtsZaV vku lVsZu ck;ksdsfedy 
dkULVhVq,UVl vkWQ dSVfQ'k feLVl fla?kkyk] ck;kslkbUl0 ck;ksVsd0 fjlpZ0 dE;w0] [k.M 4] vad 2] eq0 i`0 198&204A

6- tSu] oh0( feJ] ds0 Mh0 ,oa ikUMs; th0¼2011½ yhfu;j ,Ydkby csUthu lYQksusV] , fMVtsZaV bUM~;wLM VkfDlhflVh vku fxYl vkWQ 
iqfUV;l fVDVks] bUVj0 fjlZ0 t0 QkesZ0] [k.M 2] vad 10] eq0 i`0 76&78A

7- tSu] oh0( feJ] ds0 Mh0 ,oa ikUMs;] th¼2013d½ yhfu;j ,Ydkbu csUthu lYQksusV VkDlhflVh bu fdMuh vkQ iqfUV;l fVDVks] fQ'k] 
bUVj us0 t0 ;wfu0 QkesZ0,.M ck;kslkbUl] [k.M 2] vad 2] eq0 i`0 383&388A

8- tSu] oh0( feJ ds0 Mh0 ,oa ikUMs; th0¼2013[k½ bQsDV vkWQ yhfu;j ,Ydkbu csUthu lYQksusV vku fn yhoj vkWQ iqfUV;l fVDVks 
fQ'k] bUVjus0 t0 dsfe0 ,.M ykbQ lkbUl] [k.M 2] vad 1] eq0 i`0 1068&1070A

9- gqvk¡x ckvks&Dos ,oa oSax MkjpkbZ¼1975½ dkfuZ;y MSest bu ;ax Vkbxj ipZ ¼Vsjkiku tjcqvk½ bDliksTM Vq lQsZDVsUV yhfu;j ,Ydkby 
csUthu lYQksusV ¼,y0,0,l0½] twyksftdy LVMht] [k.M 34] vad 11] eq0 i`0 41&46A

10- jk;0] Mh0¼1989½ VkWfDld bQsDV vkWQ ,u ,uk;fud fMVtsZaV vku fyfiM dkUVhVq,UV vkWQ oSfj;l lsy Vkbil vkWQ fxy bihfFkfy;e 
vkWQ jhVk jhVk] ,s fgLVksdsfedy bUosLVhxs'ku] ck;ksesfMdy0 bfUojku0 lkbUl] [k.M 2] eq0 i`0 312&317A

11- LVsQsuksuh] ,e0 ,Q0 ,oa ,chlk Mh0 ,e0 Mh0 ,l0¼2011½ fQft;ksyksftdy jsLikUlst vkQ n czkmu elsy iukZ iukZ ¼eksyLdk & 
ckboSfYo;k½ ,DliksTM Vw fn ,u vk;ksfud lQsZDVsUV] yhfu;j ,Ydkby csUthu lYQksusV ¼,y0 ,0 ,l0½ gksyksl0 bfUojkesUV] [k.M 11] 
vad 1] eq0 i`0 44&53A

12- vksxhyhdk] Mh0 ,Q0( ,theksuh] ,y0 vkbZ0 ,oa vksdhusu ,Q0 bZ0¼2011½ n VkWDlhflVh vkQ , flUFksfVd fMVtsZaV ,.M , dksjkstu 
bfUgfcVj Vq czSfd'k okVj fQ'k ¼fVySfi;k DohusfUll½] VfdZ0 t0 ck;ks0] [k.M 35] eq0 i`0 161&166A

13- ck;juh] ih0( fLi;j] Mh0 ,oa QkxZqlu ,p0 MCyw0¼1989½ bQsDV vkWQ dSVk;fud fMVtsZaV vku fxYl ,.M CyM dsesLVªh vkWQ jsu cks 
VªkmV] lkYeks xsjMusjh] fMªth0 ,DosfVd0 vkj0] [k.M 6] eq0 i`0 185&196A

14- 'kekZ] ;w0 Mh0 ,oa 'kqDy] ,l0 ¼1990½ fcgSfo;jy fMLQaD'kul vkWQ Ýs'k okVj izku] eSØksczsfd;e ySesjkbZ Qkyksbax ,Dlikstj Vw , 
flUFksfVd fMVtsZUV] yhfu;j ,Ydkby csUthu lYQksusV] ck;ks0 esEkkW;jl] [k.M 16] vad 1 o 2] eq0 i`0 58&61A

15- e:FkUFkkxe] lh0( joh] ,u0( v:.k] ,l0 ,oa lqczkef.k;e ih0¼1997½ bEiSDV vkWQ fMVtsZaV vku n ck;ksdsesLVªh vkWQ n Ýs'k okVj izku] 
eSØksczsfd;e ySesjkbZ ¼,p0 ,e0 ,MoMZ½ bfUojkesUV ,.M bdksyksth] [k.M 15] vad 1] eq0 i`0 79&82A

16- 'kekZ] ;w0 Mh0 ,oa 'kqDy ,l0¼2008½ ,D;qV VkDlhflVh vkWQ gSoh esVYl ,UM fMVtsZaV Vq Ýs'k okVj izku] eSØksczSfd;e ySesjkbZ ¼ØLVsf'k;k& 
MhdkiksMk½( bu% bfUojkesUVy iksY;w'ku ,UM VkfDldksyksth] lEik0 tks'kh ch0 Mh0] tks'kh ih0 lh0 ,oa tks'kh uferk&,0 ih0 ,p0 
ifCyf'kax dkiksZjs'ku] ubZ fnYyh] eq0 i`0 21&30A

17- 'kqDy] ,l0( oekZ] Mh0 vkj0( yks/kh] ,p0 ,l0( 'kqDyk] vkj0( frokjh] ds0 ts0 ,oa 'kekZ ;w0 Mh0¼2012½ fgLVksiSFkksyksftdy psUtst bu fxYl 
vkWQ Ýs'k okVj izku] eSØksczSfd;e ySesjkbZ ¼ØLVsf'k;k&MhdkiksMk½ vk¶Vj dkijlYQsV ,Dlikstj] bu% fQ'k ck;ksyksth ,.M 
bdksVkfDldksyksth lEik0% dqekj] Mh0] f=osnh ,l0 ih0] tgk¡xhjnkj] ,l0( jktsUnzu ds0 oh0 ,oa ikUMs; ch0 ,u0] ,YQk ifCyds'ku] ubZ 
fnYyh] eq0 i`0 60&174A

18- oekZ] Mh0 vkj0( yks/kh] ,p0 ,l0( frokjh] ds0 ts0( 'kqDy] ,l0 ,oa 'kekZ] ;w0 Mh0¼2010½ dkij lYQsV bUM;wLM psUtst bu LdSQksXusFkkbV 
vkslhys'kUl ,.M vkDlhtu dUtEi'ku vkQ Ýs'k okVj izku] eSØksczSfd;e ySesjkbZ ¼ØLVsf'k;k&MhdkiksMk½ t0 ,Iyk0 ,.M uspq0 lkbUl] 
[k.M 2] vad 1] eq0 i`0 34&37A

19- yky] ,p0( feJ] oh0( fo'oukFku] ih0 ,u0 ,oa d`".kkewfrZ lh0 vkj0¼1983½ dkEisfjVo LVMht vku bdksVkfDldksyksth vkWQ flUFksfVd 
fMVtsZaV] bdksVkfDldksy0 bfUojkUes0 ls¶Vh0] [k.M 7] eq0 i`0 338&345A

20- iVo/kZu] ,l0 ,l0¼1937½ n bfUM;u twyksftdy esekW;jl vku bfUM;u ,uhey VkbIl ¼VI½ iSyheku ¼n bfUM;u fjoj izku½ y[kuÅ 
ifCyf'kax gkml] eq0 i`0 100A

'kks/k i=

33vuqla/kku¼foKku 'kks/k if=dk½ [k.M 1] vad 1] vDVwcj 2013 ¼ ½vkbZ-,l-,l-,u- % 2322&0708



IysV&1 ds lw{en’khZ; Nk;kfp=ksa dk fooj.k

eSØksczsfd;e ySesjkbZ ds fxy dh vuqizLFk dkV ds lw{en'khZ; Nk;kfp=
fp= 1 o 2 % fu;fU=r lewg ¼ekiu iV~Vh 50µ o 50µ Øe'k%½
fp= 3 o 4 % ijh{k.k lewg 10 fnu mijkUr ¼ekiu iV~Vh 50µ o 50µ Øe'k%½
fp= 5 o 6 % ijh{k.k lewg 20 fnu mijkUr ¼ekiu iV~Vh 50µ o 50µ Øe'k%½
fp= 7 o 8 % ijh{k.k lewg 30 fnu mijkUr ¼ekiu iV~Vh 100µ o 50µ Øe'k%½

CU= D;wfVfdy GB= fxy vk/kkj] GE= fxy bih Fkhfy;e] GP= fxy ifV~Vdk] GPT= fxy ifV~Vdk 'kh"kZ] H= ghekslkbV] ILS= vUrj ifV~Vdk LFkku 

21- lsu] ih0( frokjh] ds0 ts0( 'kqDy] ,l0( 'kqDyk] vkj0 ,oa 'kekZ ;w0 Mh0¼2008½ dSMfe;e bUM~;wLM iSFkksekjQksyksftdy psUtst bu fxYl 
vkQ Ýs'k okVj izku] eSØksczSfo;e n;kue ¼ØLVsf'k;k&MhdkiksMk½] ,DokdYV] [k.M 9] vad 2] eq0 i`0 249&255A

'kks/k i=

34 vuqla/kku¼foKku 'kks/k if=dk½ [k.M 1] vad 1] vDVwcj 2013 ¼ ½vkbZ-,l-,l-,u- % 2322&0708
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