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The Vision
To develop and propagate high yielding elite buffalo germplasm for quality milk and meat production while 

retaining inherent draughtability across different regions of the country.

The Mission
To improve buffaloes through identification, conservation and propagation of elite germplasm having high 

efficiency of reproduction and nutrient utilization for sustainable production and commercialization.

The Mandate
l

l

l

l

l

To promote and undertake research on all aspects of buffalo production

To establish nucleus breeding herds of important buffalo breeds

To act as a repository of information on all aspects of buffalo production and development

To collaborate with national and international institutes in the area of buffalo research and development

To undertake extension activities for technology transfer

(vkj-ds- lsBh)
funs'kd

izkDdFku

HkSal ds nw/k esa vf/kd olk] izksVhu o [kfut rFkk xk; ds nw/k dk yxHkx vk/kk dksysLVªkWy gksrk gS] tks bls ns'k dh 

fo'kky 'kkdkgkjh tula[;k dk i'kq izksVhu dh vko';drk iwjk djus okyk csgrj is; cukrk gSA HkSal dk ekal] de 

lar`Ir olk&;qDr gksus ds dkj.k mPp xq.koÙkk dk gSA ifj.kkeLo:i] HkSal ds ifj"Ïr nw/k ,oa ekal dh varjkZ"Vªh; 

ekax rsth ls c<+ jgh gS rFkk fiNys dqN o"kks± ls fo'o ds fofHkUu ns'kksa esa nw/k o ekal ds ewY;ksa esa 2 ls 3 xquk c<+ksÙkjh 

ns[kh x;h gSA

1985 esa viuh LFkkiuk ls gh dsUnzh; HkSal vuqla/kku laLFkku] Hkkjrh; Ïf"k vuqla/kku ifj"kn~ ds varxZr dk;Z dj jgk 

gS o HkSal mRiknu laca/kh vuqla/kku dks izksRlkfgr] leUof;r rFkk dk;kZUof;r djus ds nkf;Ro dk fuoZgu dj jgk 

gSA uhyh&jkoh HkSalksa esa mRiknu laca/kh vuqla/kku gsrq ifV;kyk (iatkc) ftys ds ukHkk esa laLFkku ds mi&ifjlj dh 

1987 esa LFkkuk dh x;hA laLFkku esa HkSal lq/kkj usVodZ ifj;kstuk dh leUo;d bdkbZ gS tks ns'k ds fofHkUu {ks=ksa esa 

vofLFkr fdlkuksa dh HkSalksa dks 'kkfey djrs gq, larfr ijh{k.k ds }kjk HkSal dh fofHkUu iztkfr;ksa dk lq/kkj dk;ZØe 

pyk jgh gSA fof'k"V iztuu ,oa Hkfo"; esa ^iztuu ;ksX; dVM+ksa* ds mRiknu ds fy, 22 mPp Js.kh ds 

larfr&ijhf{kr lkaM+ksa dh igpku dh x;h gSA ns'k esa HkSalksa dh iztkfr lq/kkj dk;ZØe ds fy, larfr ijhf{kr lkaM+ksa dk 

oh;Z miyC/k gSA blds vfrfjDr] HkSal&lq/kkj ds fy, mPp vkuqokaf'kd xq.koÙkk okys 493 eqjkZ rFkk 230 uhyh&jkoh 

lkaM+ksa dks 12 jkT;ksa ds fofHkUu fodkl laLFkkvksa ,oa fdlkuks adks miyC/k djk;k x;k gSA

;g okf"kZd izfrosnu o"kZ 2011&12 ds nkSjku laLFkku ds fofo/k dk;Zdykiksa dks n'kkZus dk volj iznku djrk gS rFkk 

oSKkfudksa] izlkj dk;ZdrkZvksa  o ;kstukdkjksa ds fy, ,d mi;ksxh lanHkZ dk dk;Z djsxhA

esjk ;g iDdk fo'okl gS fd laLFkku dh izxfr ,oa o`f¼ oSKkfudksa] rduhdh] iz'kklfud ,oa lgk;d deZpkfj;ksa 

ds egRoiw.kZ ;ksxnku ds dkj.k gh laHko gqbZ gSA eSa MkW- ,l- v¸;iu] lfpo] Ïf"k vuqla/kku vkSj f'k{kk foHkkx 

(Ms;j) ,oa egkfuns'kd] Hkkjrh; Ïf"k vuqla/kku ifj"kn~ (Hkk-Ï-v-i-)_ izks- ds-,e-,y- ikBd] mi&egkfuns'kd 

(i'kq foKku)] Hkk-Ï-v-i-_ MkW- ch-,l- izdk'k] lgk;d mi&egkfuns'kd (i'kq iks"k.k ,oa nSfgdh) vkSj MkW- ,l-

lh- xqIrk] lgk;d mi&egkfuns'kd (i'kq&mRiknu ,oa iztuu)] Hkk-Ï-v-i- ds laLFkku dh le`f¼ ,oa fodkl gsrq 

lrr~ lg;ksx ,oa ekxZn'kZu dk vkHkkjh gwaA
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Preface

uffalo milk has higher fat, protein and mineral content and about half the cholesterol content Bthat of cow milk, which makes it a better drink for the vast vegetarian population of the 

country for meeting their animal protein requirements. Buffalo meat being lean and having less 

saturated fat content has superior dietary value. Consequently, the international demand of 

processed buffalo milk and meat  products is fast increasing and its milk and meat prices have 

witnessed 2-3 fold increase in different countries over the last few years.

Since inception in 1985 the Central Institute for Research on Buffaloes is operating under the 

of Indian Council of Agricultural Research and has been mandated to promote, undertake 

and coordinate research on all aspects of buffalo production. A sub-campus of the institute was 

established in 1987 at Nabha in Patiala district of Punjab for conducting research on production 

aspects of Nili-Ravi buffaloes. Institute has the coordinating unit of Network Project on Buffalo 

Improvement which is undertaking breed improvement programme of various breeds of 

buffaloes through progeny testing involving farmer's animals in different parts of the country. 

Twenty two top ranking progeny tested bulls have been identified for elite mating and production 

of bull calves. Progeny tested bulls' semen has become available for breed improvement in the 

country. In-addition 493 Murrah and 230 Nili-Ravi bulls of high genetic merit have been supplied 

to various developmental agencies and farmers in 12 states for buffalo improvement.

The report provides an opportunity to reflect the diverse activities of CIRB during the period 2011-

12 and will serve as good reference text for researchers extension personnel and policy 

planners.

I firmly believe that the progress and growth of CIRB has been due to the significant contributions 

made by scientific, technical, administration and supporting staff. I am also deeply indebted to Dr 

S Ayyappan, Secretary Department of Agricultural Research and Education and Director 

General, ICAR, Professor K M L Pathak, Deputy Director General (Animal Sciences), ICAR, Dr B 

S Prakash ADG (AN&P)and Dr S C Gupta ADG (AP&B), ICAR for their continuous support and 

guidance for the well being and growth of this institute.

ambit 

(RK Sethi)
Director

fgUnh laLdj.k

ENGLISH VERSION
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dk;Zdkjh lkjka'k
! vkBosa lsV ds 16 lkaMksa dk larfr ijh{k.k muls mRiUu 

>ksfV;ksa ds 305 fnu ;k mlls de ds] izFke C;kar nqX/k 
mRiknu ds vk/kkj ij fd;k x;k vkSj th-,-Mh-oh-,-,l-
;w-] yqf/k;kuk okyk lkaM+] la[;k 1875] iztud lkaM+ 
lwpdkad eku 2303 o 24-9 izfr'kr dh Js"Brk ds lkFk 
izFke vk;kA 

! vizSy 2011 ls ekpZ 2012 rd dh vof/k ds nkSjku nl 
vaxhÏr xkaoksa esa 12osa ,oa 13osa lsV ds ijh{k.k lkaM+ksa ds 
oh;Z ls 3308 Ïf=e xHkkZ/kku djk, x,A dqy 1664 
xHkkZ/kkuksa dh iqf"V gqbZ vkSj 384 dVM+ksa ,oa 348 dVfM+;ksa 
ds lkFk dqy 732 izlo ntZ gq,A

! dqy osV (v'kq"d) vkSlr (7-83 fdxzk) vkSj lewg 
(gMZ) vkSlr (5-12 fdxzk)] laLFkku dh LFkkiuk ls vc 
rd dk lcls vf/kd jgk vkSj blls irk pyk fd o"kZ 
2010&11 esa bu vkadM+ksa esa Øe'k% 5-10 rFkk 9-17 çfr'kr 
dk lq/kkj gqvk gSA o"kZ 2011&12 ds nkSjku C;kar ds 305 
fnu dk nqX/k mRiknu 2374 fdxzk vkSj dqy C;kar nqX/k 
mRiknu 2598 fdxzk ik;k x;k] tks fd ifj;kstuk dh 
'kq#vkr ls vc rd dk lokZf/kd gSA  

! tuojh ls fnlacj 2011 ds nkSjku dqy xHkZ/kkj.k nj (47-
66 izfr'kr) foxr o"kZ (42-92 izfr'kr) dh rqyuk esa 
vf/kd ikbZ xbZ A vU; tuu fo'ks"krk,a tSls fd igys C;kar 
ds le; vk;q] lsok dky (lfoZl ihfj;M) ,oa C;kar 
varjky Øe'k% 51-91 ekg] 178 fnu ,oa 485 fnu ik, 
x,A 

! fjiksVZ esa of.kZr vof/k ds nkSjku uhyh&jkoh HkSalksa ds ekgokj 
nqX/k mRiknu esa yxkrkj lq/kkj izyf{kr gqvkA dqy osV ,oa 
lewg vkSlr Øe'k% 7-74 ,oa 5-30 fdxzk FkkA HkSlksa esa dqy 
iztuu {kerk 38-3 izfr'kr Fkh vkSj lkaM+ksa esa ;g 25-9 ls 
50-0 izfr'kr ds chp jghA

! HkSal thukse ifj;kstuk ds vUrxZr 2755 i'kqvksa ls Mh-,u-
,- çkIr fd;k x;kA bl o"kZ 2000 i'kqvksa ls thuksfed Mh-
,u-,- 4 dsanzksa ls ,df=r fd, x, vkSj ;s Mh-,u-,- laxzg 
esa 'kkfey fd, x, gSaA oa'kkoyh@dqy vfHkys[k] o`f¼ ,oa 
vU; mRiknu ,oa iztuu ekud] nqX/k la?kVu fo'ys"k.k 
vfHkys[k] l`ftr thukse laink ds lanHkZ esa lacaf/kr vkadM+s 
,df=r djus dk dke o"kZ 2009&10 ds nkSjku 'kq: fd;k 

x;k FkkA lHkh ,df=r 2226 fjdkWMZ QhuksVkbi fjlkslZ 
MsVkcsl ds fy, laxzfgr fd;s x,A 

! >ksVksa dh tuu {kerk esa fofo/krk dh jsat 17 ls 70 izfr'kr 
vkadh xbZ gSA tuu {kerk ds thuksfed vk/kkj dk 
fo'ys"k.k djus gsrq 'kqØk.kqvksa dks thfor ,oa dk;Z'khy 
cukus okyh ,oa fu"kspu fØ;k esa lgk;d çksVhUl lEcfU/kr 
thUl dh vuq:fir lajpuk ih-lh-vkj- e'khu }kjk 
vfHkxqf.kr dh xbZA ih-lh-vkj e'khu }kjk jfpr thu 
mRikn dh lajpuk esa fofo/krk ikbZ xbZ tks ̂dklk* }kjk ekih 
xbZ 'kqØk.kvksa dh xfr o dk;Z'khyrk ,oa >ksVksa dh QhYM esa 
ekih ̂ tuu {kerk* ls lacaf/kr ikbZ xbZA ̂ lsfeuy,lsfMd 
¶Y;wM* vkSj ̂,Økslkse f>Yyh* çksVhu dh thUl esa ikbZ xbZ 
lajpuk lEcU/kh fofo/krk dk iz;ksx] thuksfed vk/kkj ij 
tuu {kerk ds ekid (ekdZj) ds :i esa fodflr dh tk 
ldrh gSA 

! QkeZ ij miyC/k vfrfjDr cgqik= (Surplus) [khl dks Lçs 
Mªkb±x fof/k ls lq[kk dj ikmMj cuk;k x;k gSA blesa 
vfuok; Z lw{eiqf"Vdkjd dk feJ.k djds 
dVM+s&dVfM+;ksa ds fy, lw[kk vkgkj rS;kj fd;k tks fd 
muds tUe Hkkj ,o tUeksijkUr chrs le; ds vk/kkj ij 
igys] nwljs] rhljs o pkSFks fnuksa ij fn;k x;kA ;g  
dVM+s&dVfM+;ksa dh o`f¼ ,oa LokLF; dks fcuk fdlh 
foijhr izHkko ds cuk, j[krk gSA bl izdkj [khl tSlk 
mi;ksxh nqX/k mRikn ^dksyLVªe cSad* esa laxzfgr djds 
vko';drk iM+us ij iz;ksx dj ldrs gSaA

! mPp dksfV dh HkSalksa vkSj mPp dksfV ds lkaM+ksa ls Hkzw.k 
izR;kjksi.k ds }kjk pkj larfr;ka iSnk gqbZA

! 1-29 yk[k oh;Z LVªk dh fcdzh ls #- 16-69 yk[k dh vk; 
l`ftr gqbZA blds vfrfjDr 13500 oh;Z LVªk] usVodZ 
ifj;kstuk dsanzksa dks iznku fd;s x;sA

! fdlkuksa ds mRd`"V@pSafi;u@iqjLd`r lkaM+ksa ls izkIr dh xbZ 
20]271 oh;Z LVªk dk fgehdj.k fd;k x;kA ftlesa ls 
10567 dh vkiwfrZ@fcdzh dh xbZ vkSj 9704 HkaMkfjr gSaA

! ifjof/kZr ikikuhdksykm (ih,ih) LVsfuax fof/k ls rkts ,oa 
foxfyr@fgehd`r oh;Z ds fofHkUu ck;kseSfVªd ekudksa ds 
ekiu ds fy, iz;qDr i¼fr esa lq/kkj gqvk gSA

! lkekU; nw/k] lc&Dyhfudy rFkk Dyhfudy FkuSyk jksx ls 

dsUæh; HkSla  vuqla/ku laLFkku] fglkj okf"kZd çfrosnu 2011&12
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dk;Zdkjh lkjka'k
! vkBosa lsV ds 16 lkaMksa dk larfr ijh{k.k muls mRiUu 

>ksfV;ksa ds 305 fnu ;k mlls de ds] izFke C;kar nqX/k 
mRiknu ds vk/kkj ij fd;k x;k vkSj th-,-Mh-oh-,-,l-
;w-] yqf/k;kuk okyk lkaM+] la[;k 1875] iztud lkaM+ 
lwpdkad eku 2303 o 24-9 izfr'kr dh Js"Brk ds lkFk 
izFke vk;kA 

! vizSy 2011 ls ekpZ 2012 rd dh vof/k ds nkSjku nl 
vaxhÏr xkaoksa esa 12osa ,oa 13osa lsV ds ijh{k.k lkaM+ksa ds 
oh;Z ls 3308 Ïf=e xHkkZ/kku djk, x,A dqy 1664 
xHkkZ/kkuksa dh iqf"V gqbZ vkSj 384 dVM+ksa ,oa 348 dVfM+;ksa 
ds lkFk dqy 732 izlo ntZ gq,A

! dqy osV (v'kq"d) vkSlr (7-83 fdxzk) vkSj lewg 
(gMZ) vkSlr (5-12 fdxzk)] laLFkku dh LFkkiuk ls vc 
rd dk lcls vf/kd jgk vkSj blls irk pyk fd o"kZ 
2010&11 esa bu vkadM+ksa esa Øe'k% 5-10 rFkk 9-17 çfr'kr 
dk lq/kkj gqvk gSA o"kZ 2011&12 ds nkSjku C;kar ds 305 
fnu dk nqX/k mRiknu 2374 fdxzk vkSj dqy C;kar nqX/k 
mRiknu 2598 fdxzk ik;k x;k] tks fd ifj;kstuk dh 
'kq#vkr ls vc rd dk lokZf/kd gSA  

! tuojh ls fnlacj 2011 ds nkSjku dqy xHkZ/kkj.k nj (47-
66 izfr'kr) foxr o"kZ (42-92 izfr'kr) dh rqyuk esa 
vf/kd ikbZ xbZ A vU; tuu fo'ks"krk,a tSls fd igys C;kar 
ds le; vk;q] lsok dky (lfoZl ihfj;M) ,oa C;kar 
varjky Øe'k% 51-91 ekg] 178 fnu ,oa 485 fnu ik, 
x,A 

! fjiksVZ esa of.kZr vof/k ds nkSjku uhyh&jkoh HkSalksa ds ekgokj 
nqX/k mRiknu esa yxkrkj lq/kkj izyf{kr gqvkA dqy osV ,oa 
lewg vkSlr Øe'k% 7-74 ,oa 5-30 fdxzk FkkA HkSlksa esa dqy 
iztuu {kerk 38-3 izfr'kr Fkh vkSj lkaM+ksa esa ;g 25-9 ls 
50-0 izfr'kr ds chp jghA

! HkSal thukse ifj;kstuk ds vUrxZr 2755 i'kqvksa ls Mh-,u-
,- çkIr fd;k x;kA bl o"kZ 2000 i'kqvksa ls thuksfed Mh-
,u-,- 4 dsanzksa ls ,df=r fd, x, vkSj ;s Mh-,u-,- laxzg 
esa 'kkfey fd, x, gSaA oa'kkoyh@dqy vfHkys[k] o`f¼ ,oa 
vU; mRiknu ,oa iztuu ekud] nqX/k la?kVu fo'ys"k.k 
vfHkys[k] l`ftr thukse laink ds lanHkZ esa lacaf/kr vkadM+s 
,df=r djus dk dke o"kZ 2009&10 ds nkSjku 'kq: fd;k 

x;k FkkA lHkh ,df=r 2226 fjdkWMZ QhuksVkbi fjlkslZ 
MsVkcsl ds fy, laxzfgr fd;s x,A 

! >ksVksa dh tuu {kerk esa fofo/krk dh jsat 17 ls 70 izfr'kr 
vkadh xbZ gSA tuu {kerk ds thuksfed vk/kkj dk 
fo'ys"k.k djus gsrq 'kqØk.kqvksa dks thfor ,oa dk;Z'khy 
cukus okyh ,oa fu"kspu fØ;k esa lgk;d çksVhUl lEcfU/kr 
thUl dh vuq:fir lajpuk ih-lh-vkj- e'khu }kjk 
vfHkxqf.kr dh xbZA ih-lh-vkj e'khu }kjk jfpr thu 
mRikn dh lajpuk esa fofo/krk ikbZ xbZ tks ̂dklk* }kjk ekih 
xbZ 'kqØk.kvksa dh xfr o dk;Z'khyrk ,oa >ksVksa dh QhYM esa 
ekih ̂ tuu {kerk* ls lacaf/kr ikbZ xbZA ̂ lsfeuy,lsfMd 
¶Y;wM* vkSj ̂,Økslkse f>Yyh* çksVhu dh thUl esa ikbZ xbZ 
lajpuk lEcU/kh fofo/krk dk iz;ksx] thuksfed vk/kkj ij 
tuu {kerk ds ekid (ekdZj) ds :i esa fodflr dh tk 
ldrh gSA 

! QkeZ ij miyC/k vfrfjDr cgqik= (Surplus) [khl dks Lçs 
Mªkb±x fof/k ls lq[kk dj ikmMj cuk;k x;k gSA blesa 
vfuok; Z lw{eiqf"Vdkjd dk feJ.k djds 
dVM+s&dVfM+;ksa ds fy, lw[kk vkgkj rS;kj fd;k tks fd 
muds tUe Hkkj ,o tUeksijkUr chrs le; ds vk/kkj ij 
igys] nwljs] rhljs o pkSFks fnuksa ij fn;k x;kA ;g  
dVM+s&dVfM+;ksa dh o`f¼ ,oa LokLF; dks fcuk fdlh 
foijhr izHkko ds cuk, j[krk gSA bl izdkj [khl tSlk 
mi;ksxh nqX/k mRikn ^dksyLVªe cSad* esa laxzfgr djds 
vko';drk iM+us ij iz;ksx dj ldrs gSaA

! mPp dksfV dh HkSalksa vkSj mPp dksfV ds lkaM+ksa ls Hkzw.k 
izR;kjksi.k ds }kjk pkj larfr;ka iSnk gqbZA

! 1-29 yk[k oh;Z LVªk dh fcdzh ls #- 16-69 yk[k dh vk; 
l`ftr gqbZA blds vfrfjDr 13500 oh;Z LVªk] usVodZ 
ifj;kstuk dsanzksa dks iznku fd;s x;sA

! fdlkuksa ds mRd`"V@pSafi;u@iqjLd`r lkaM+ksa ls izkIr dh xbZ 
20]271 oh;Z LVªk dk fgehdj.k fd;k x;kA ftlesa ls 
10567 dh vkiwfrZ@fcdzh dh xbZ vkSj 9704 HkaMkfjr gSaA

! ifjof/kZr ikikuhdksykm (ih,ih) LVsfuax fof/k ls rkts ,oa 
foxfyr@fgehd`r oh;Z ds fofHkUu ck;kseSfVªd ekudksa ds 
ekiu ds fy, iz;qDr i¼fr esa lq/kkj gqvk gSA

! lkekU; nw/k] lc&Dyhfudy rFkk Dyhfudy FkuSyk jksx ls 
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izHkkfor nw/k esa fofo/k :i ls vfHkO;Dr 17 izksVhuksa ds 
?kuRoekih; fo'ys"k.k ds }kjk muesa 5 izfr'kr ls vf/kd 
dk ifjorZu ns[kk x;kA

! iwoZdkfyd xHkZ/kkj.k ds nkSjku fofo/k :i ls vfHkO;fDr 
djus okys izksVhuksa ds fo'ys"k.k ls irk pyk fd buesa ls 
vf/kdka'k fu;ked] mRizsjd] dksf'kdkfoHksnd vkSj 
ifjogu izdk;ksZ esa layXu FksA 23 ikFkos esa fpfÊr izksVhuksa 
dh layXurk] Hkzw.kksn~Hko fof'k"V MCY;w,uVh ladsrd 
ikFkos lfgr] iwoZdkfyd xHkZ/kkj.k esa bu izksVhu dh 
vifjgk;Zrk dh vksj bZ'kkjk djrh gSA

! HkSal esa xHkZdky ds fofHkUu pj.kksa ds nkSjku IyklsUVk vkSj 
xHkkZ'k;h rjy ls xHkZ/kkj.k laca/kh Xykbdks&izksVhu dk 
i`FkDdhdj.k] 'kqf¼dj.k vkSj y{k.khdj.k fd;k x;kA 
isIVkbM ekl fQaxjfizaV~l (ih,e,Q) ifj.kkeksa us HkSal ds 
IyklsUVk esa ih,th&7 vkSj ih,th&11dh iqf"V dhA

! Dyhfudy FkuSyk jksx ls ihfM+r HkSalksa ds nqX/k uewus ls 
,df=r dkf;d dksf'kdkvksa esa vkbZ,y&1chVk] 
vkbZ,y&6 vkSj vkbZ,y&10 thukas dh vfr&vfHkO;fDr 
ikbZ xbZA

! HkSalksa esa Hkwz.k e`R;q ls tqM+s ikWyhekWfQZTe ds fy, ftEesnkj 
thu ds rhu thu [kaMksa dk y{k.k o.kZu laca/kh dk;Z fd;k 
x;kA ,Qth,Q2] ,lVh,Vh5, vkSj ;wVh,eih thuksa ds 
fy, Øe'k% 167] 429 vkSj 279 csl is;j ds fof'k"V 
mRiknksa vkSj thu [kaMksa esa ,l,uih dh mifLFkfr ns[kh xbZA 

! vuqØe MsVk ls HkSalksa ds jkseaFk esa ehFksuksekbØksfc;e izeq[k 
ehFksukstsfud thok.kq ds :i esa bafxr gqvkA mPp nkuk 
vkgkj (60 izfr'kr nkuk $ 40 izfr'kr gjk) dh rqyuk esa 
vf/kd js'ks okyk vkgkj (75 izfr'kr Hkwlk $ 20 izfr'kr 
lkanz $ 5 izfr'kr gjk) ftu HkSalksa dks fn;k x;k muesa 
#feuksdksdl ,Ycl] #feuksdksdl ¶ySoQslhal vkSj 
QkbczkscsDVj lDlhuksthUl mYys[kuh; :i ls vf/kd 
la[;k esa ik;k x;kA 

! 'kjhj ds otu vkSj mez ds vk/kkj ij 25 >ksfV;ksa dks 5&5 ds 
4 lewgksa esa ckaVk x;kA lHkh lewgksa esa izfr 100 fdxzk 
'kkjhfjd Hkkj ij 'kq"d inkFkZ varxzZg.k (2-33] 2-40] 2-61 
vkSj 2-40 fdxzk) leku jgk vkSj lHkh lewgksa esa o`f¼nj ds 
eku 486] 533] 564 vkSj 515 xzke@i'kq@fnu FksA blesa 
lewg 3 lcls Åij jgk] ftlesa iwjd ds :i esa ykblhu 
vkSj ehfFk;ksuhu fn;k x;k FkkA laacaf/kr lewgksa esa 'kq"d 
inkFkZ ikP;rk ds eku 62-60] 65-38] 68-07 vkSj 63-33 
FksA buesa lewg rhu dk eku lokZf/kd Fkk tks ;g bafxr djrk 

gS fd ykblhu vkSj ehfFk;ksuhu dks nsus ij :eaFk esa ikpu 
ds fy, vuqdwy ifjos'k fufeZr gksrk gSA vU; lHkh iks"kd 
rRoksa dh ikP;rk esa fHkUurk cgqr de lhekvksa ds varxZr 
jghA 

izlkj xfrfof/k;ka
! laLFkku ifjlj esa 01@02@2012 dks HkSal esys dk vk;kstu 

fd;k x;k] ftlesa vaxhÏr xkaoksa ds vykok vklikl ds 
xkaoksa ls Hkh mPp dksfV dh 150 HkSalsa vkbZA 6 Jsf.k;ksa ds 
varxZr izfr;ksfxrk,a vk;ksftr gqbZaA buesa 'kq"d ,oa nq/kk: 
HkSalsa] ,d ls Ms<+ o"kZ vkSj <kbZ o"kZ ls vf/kd mez dh HkSalsa] 
o;Ld ,oa ;qok lkaM+ksa okyh Jsf.k;ka 'kkfey FkhaA izn'kZuh ds 
loZJs"B i'kq (HkSal ,oa lkaM+) dh Hkh ?kks"k.kk gqbZA bl esys 
esa 300 ls vf/kd fdlkuksa us Hkkxhnkjh dhA  

! ikap vaxhÏr xkaoksa esa usVodZ ifj;kstuk ds rgr iSnk gqbZa 
larfr;ksa ds fy, dVM+h (dfV;k) jSfy;ksa dk Hkh vk;kstu 
fd;k x;kA ;s xkao gSa & f/kdrkuk (16&01&12)] tsojk 
(18&01&12)] fdjkM+k (24&01&12)] [ksM+h cjdh 
(25&01&12) vkSj tqxyku (28&01&12)A rhu Jsf.k;ksa 
(dfV;k] >ksVh ,d ls <kbZ o"kZ vkSj >ksVh <kbZ o"kZ ls 
vf/kd) ds rgr izfr;ksfxrk,a vk;ksftr dh xbZaA ;s dfV;k 
jSfy;ka bl mís'; ls vk;ksftr dh xbZa Fkha fd {ks= esa 
izkS|ksfxdh gLrkarj.k ds izHkko dk irk yxk;k tk, vkSj 
xq.koRrk okyh HkSalkas ds ikyu esa fdlkuksa dh fnypLih dks 
ns[kk tk,A 

! 43 fdlkuksa dks HkSal ikyu ,oa Ïf=e xHkkZ/kku dh fo/kk esa 
rhu izf'k{k.k dk;ZØeksa ds vUrxZr izf'kf{kr fd;k x;kA

! HkSal mRiknu ,oa izca/ku ij pkj izf'k{k.k dk;ZØeksa dk 
vk;kstu iwoZ ,oa i'pkr ewY;kadu lfgr fd;k x;kA ;s 
dk;ZØe 3&4 tqykbZ] 2011] 2&6 vxLr 2011] 21&25 
uoacj 2011 vkSj 9&13 tuojh 2012 dks vk;ksftr fd, 
x, FksA bu izf'k{k.k dk;ZØeksa esa Øe'k% 50] 35] 28 ,oa 
40 fdlkuksa us Hkkx fy;kA Ïf=e xHkkZ/kku ij nks izf'k{k.k 
dk;ZØeksa dk Hkh vk;kstu iwoZ ,oa i'pkr ewY;kadu lfgr 
fd;k x;kA ;s dk;ZØe 18&30 vxLr 2011 ,oa 13&23 
fnlacj 2011 dks vk;ksftr fd, x, FksA 

! ih-,u-ch- lPpk [ksM+k ds lkFk feydj 12 cka>iu  
mipkj f'kfojksa dk vk;kstu ,oa leUo;u fnukad 30-3-
12] 29-2-12] 23-1-12] 19-12-2011] 30-11-2011] 29-
10-201] 21-10-2011] 30-9-2011] 9-9-2011 vkSj 28-7-
2011 dks fd;k x;kA bu voljksa ij fdlkuksa ds lkFk 
laokn gqvk vkSj muds iz'uksa ds mRrj fn, x,A 
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ifjp;
xzkeh.k vFkZO;oLFkk esa HkSal dh ,d egRoiw.kZ Hkwfedk gSA ;g 
Hkwfedk HkSal ikyu ls izkIr HkksT; inkFkks± (nw/k ,oa ekal)] 
Hkkjokgh i'kq] vk; ,oa jkstxkj l`tu esa buds lh/ks laca/k ls gh 
cuh gSA ;|fi HkSal vf/kd mRiknd gS D;ksafd blds nw/k esa olk 
dk izfr'kr vf/kd gksrk gS vkSj bldh csgrj vkgkj ifjorZu 
rFkk jksx izfrj{kk {kerk ds pyrs ;g ikyu ds fy, vU;&i'kqvksa 
ls vf/kd ;ksX; gSA rFkkfi dqN ,slh leL;k,a gSa tks fujarj cuh 
gqbZ gSa] tSls fd buesa Js"B tuu&nzO; dh deh ds vykok ;kSu 
ifjiDork dh mez dk vf/kd gksuk] yach izloksRrj 
tuu&fu;ferrk vof/k] yack izlo varjky] izlo ,oa 
enpØrk dk ekSleh gksuk vkSj xehZ esa vkus ds y{k.kksa dh deh 
'kkfey gSaA dsUnzh; HkSal vuqla/kku dsUnz dh LFkkiuk HkSal ds nw/k] 
ekal ,oa Hkkjokgu lfgr mRiknu ds lHkh igyqvksa ij vuqla/kku 
djus ds mn~ns'; ls 1 Qjojh] 1985 dks gqbZ FkhA 1 fnlacj 1987 
dks ukHkk esa 588 ,dM+ Hkwfe dk vf/kxzg.k djus ,oa iatkc 
ljdkj ls vU; lqfo/kk,a izkIr djus ds i'pkr laLFkku dk ,d 
mi ifjlj LFkkfir fd;k x;k FkkA 

fiNyh miyfC/k;ka 

· laLFkku us vc rd ns'k esa fofHkUu fodkl ,tsafl;ksa ,oa xzke 
iapk;rksa dks Js"B vkuqokaf'kdrk okys 493 ls vf/kd eqjkZ 
lkaM+ksa vkSj 230 uhyh&jkoh lkaM+ksa dh vkiwfrZ dh gSA 

· HkSal fodkl gsrq pykbZ tk jgh usVodZ ifj;kstuk ds fofHkUu 
dsUnzksa ij eqjkZ] uhyh&jkoh] lwjrh] tkQjkcknh] Hknkojh] 
ia<jiqjh ,oa LoSai iztkfr dh HkSalksa esa iztuu dk;ZØe pyk, 
tk jgs gSaA 

· Hkzw.k izR;kjksi.k gsrq izkS|ksfxdh dk ekudhdj.k fd;k x;k] 
ftlds ifj.kkeLo:i laLFkku esa 16 izlo gq,A 

· xHkZ dk irk yxkus dh 'kq#vkrh tkap lksuksxzkfQd rduhd 
ls dh xbZA fu"kspu i'pkr 25 fnu esa gh bl rduhd dh 
lgk;rk ls xHkZ /kkj.k laca/kh ldkjkRed ladsr izkIr gksus 
laHko gq,A 

1· xzh"e vpØh; HkSalksa esa enpØ izsj.k gsrq vksoflad&Iyl  
(Ovsynch Plus) izksVksdkWy fodflr fd;k x;kA HkSal esa 
ihrfiaM ds fodflr gksus rFkk nks GnRH batsD'ku nsus ds 

mijkar xHkZ/kkj.k nj igys ls vf/kd ns[kh xbZA

· HkSalksa ds vaMdksa ,oa Hkzw.kksa ds fge ifjj{k.k ds fy, 
izkS|ksfxdh dk ekudhdj.k fd;k x;kA HkSalksa ds vaMdksa ds 
var%ik=s (bu&foVªks) fu"kspu esa lQyrk izkIr dh xbZA 
HkSal esa Hkzw.kksa ds lw{e ifjpkyu dh rduhd dk Hkh v/;;u 
fd;k x;kA 

· ,aVsjksyksfc;e fVacksok ifRr;ksa dk lQyrkiwoZd iz;ksx HkSalks 
ds :eaFk ls izksVkstksvk dks fudkyus ds fy, fd;k x;kA ;g 
ik;k x;k fd dqN [kkl vkgkj ifjfLFkfr;ksa esa foizkf.kdj.k 
o`f¼ ds fy, ykHkdkjh gksrk gSA ,sls dqN ,tsaVksa dk 
foizkf.kdj.k izHkko ?kVrs dze esa bl izdkj Fkk % dkWij 

lYQsV > lksfM;e ykWfjy lYQsV > ,aVsjksyskfc;e ifRr;ka 

> uhe ds cht dh xqBfy;kaA 

· uhyh&jkoh >ksfV;ksa ds ikyu esa fofHkUu 'kkjhfjd Hkkj dks 
cuk, j[kus ds fy, 103-3&129-5 fdyks dSyksjh@fdxzk 

0.75 W ME dh vko';drk ns[kh xbZA lh-ih- (CP) ds fy, 
 0.75vuqj{k.k vko';drk,a 6.49&9.49 g/KG W dh jsat esa 

FkhaA 'kkjhfjd Hkkj esa izfrxzke dh o`f¼ ds fy, ,e-bZ- (ME) 
dh vko';drk,a 6.18-12.9 fdyks dSyksjh dh jsat esa FkhaA 
'kkjhfjd Hkkj easa izfrxzke o`f¼ ds fy, lh-ih- (CP)dh 
vko';drk,a 0-24&0-42 xzke dh jsat esa FkhaA 

· nks vukt jfgr nkuk feJ.k&ledSyksjh; vkSj 
leu=tuh;] dks bl izdkj rS;kj fd;k x;k fd eDds ds 
nkus dks iwjh rjg xsagwa ,oa /kku ds pksdj ls izfrLFkkfir dj 
fn;k x;kA v/;;u ls 500 xzke@fnu 'kkjhfjd Hkkj 
vfHko`f¼ dk irk pykA vke izpyu okys nkuk feJ.k ds 
vukt dks /kku@xsagwa ds pksdj ls izfrLFkkfir fd;k tk 
ldrk gS vkSj blls o`f¼ izn'kZu ,oa iks"kd mi;kstu ij 
dksbZ foijhr izHkko ugha ns[kk x;kA

· izlo i'pkr ds 'kq#vkrh fnuksa ds nkSjku [khl (dksyLVªe) 
f[kykus ls HkSal ds cPps ds ftank cps jgus dh vkf/kd 
laHkkouk lqfuf'pr gksrh gSA bldk dkj.k ;g gS fd [khl esa 
ekStwn bE;wuksXyksC;wfyu dk vf/kd ek=k esa vo'kks"k.k gksrk 
gSA 24 ?kaVksa ds nkSjku dk bE;wuksXyksC;wfyu Lrj HkSal ds 
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izHkkfor nw/k esa fofo/k :i ls vfHkO;Dr 17 izksVhuksa ds 
?kuRoekih; fo'ys"k.k ds }kjk muesa 5 izfr'kr ls vf/kd 
dk ifjorZu ns[kk x;kA

! iwoZdkfyd xHkZ/kkj.k ds nkSjku fofo/k :i ls vfHkO;fDr 
djus okys izksVhuksa ds fo'ys"k.k ls irk pyk fd buesa ls 
vf/kdka'k fu;ked] mRizsjd] dksf'kdkfoHksnd vkSj 
ifjogu izdk;ksZ esa layXu FksA 23 ikFkos esa fpfÊr izksVhuksa 
dh layXurk] Hkzw.kksn~Hko fof'k"V MCY;w,uVh ladsrd 
ikFkos lfgr] iwoZdkfyd xHkZ/kkj.k esa bu izksVhu dh 
vifjgk;Zrk dh vksj bZ'kkjk djrh gSA

! HkSal esa xHkZdky ds fofHkUu pj.kksa ds nkSjku IyklsUVk vkSj 
xHkkZ'k;h rjy ls xHkZ/kkj.k laca/kh Xykbdks&izksVhu dk 
i`FkDdhdj.k] 'kqf¼dj.k vkSj y{k.khdj.k fd;k x;kA 
isIVkbM ekl fQaxjfizaV~l (ih,e,Q) ifj.kkeksa us HkSal ds 
IyklsUVk esa ih,th&7 vkSj ih,th&11dh iqf"V dhA

! Dyhfudy FkuSyk jksx ls ihfM+r HkSalksa ds nqX/k uewus ls 
,df=r dkf;d dksf'kdkvksa esa vkbZ,y&1chVk] 
vkbZ,y&6 vkSj vkbZ,y&10 thukas dh vfr&vfHkO;fDr 
ikbZ xbZA

! HkSalksa esa Hkwz.k e`R;q ls tqM+s ikWyhekWfQZTe ds fy, ftEesnkj 
thu ds rhu thu [kaMksa dk y{k.k o.kZu laca/kh dk;Z fd;k 
x;kA ,Qth,Q2] ,lVh,Vh5, vkSj ;wVh,eih thuksa ds 
fy, Øe'k% 167] 429 vkSj 279 csl is;j ds fof'k"V 
mRiknksa vkSj thu [kaMksa esa ,l,uih dh mifLFkfr ns[kh xbZA 

! vuqØe MsVk ls HkSalksa ds jkseaFk esa ehFksuksekbØksfc;e izeq[k 
ehFksukstsfud thok.kq ds :i esa bafxr gqvkA mPp nkuk 
vkgkj (60 izfr'kr nkuk $ 40 izfr'kr gjk) dh rqyuk esa 
vf/kd js'ks okyk vkgkj (75 izfr'kr Hkwlk $ 20 izfr'kr 
lkanz $ 5 izfr'kr gjk) ftu HkSalksa dks fn;k x;k muesa 
#feuksdksdl ,Ycl] #feuksdksdl ¶ySoQslhal vkSj 
QkbczkscsDVj lDlhuksthUl mYys[kuh; :i ls vf/kd 
la[;k esa ik;k x;kA 

! 'kjhj ds otu vkSj mez ds vk/kkj ij 25 >ksfV;ksa dks 5&5 ds 
4 lewgksa esa ckaVk x;kA lHkh lewgksa esa izfr 100 fdxzk 
'kkjhfjd Hkkj ij 'kq"d inkFkZ varxzZg.k (2-33] 2-40] 2-61 
vkSj 2-40 fdxzk) leku jgk vkSj lHkh lewgksa esa o`f¼nj ds 
eku 486] 533] 564 vkSj 515 xzke@i'kq@fnu FksA blesa 
lewg 3 lcls Åij jgk] ftlesa iwjd ds :i esa ykblhu 
vkSj ehfFk;ksuhu fn;k x;k FkkA laacaf/kr lewgksa esa 'kq"d 
inkFkZ ikP;rk ds eku 62-60] 65-38] 68-07 vkSj 63-33 
FksA buesa lewg rhu dk eku lokZf/kd Fkk tks ;g bafxr djrk 

gS fd ykblhu vkSj ehfFk;ksuhu dks nsus ij :eaFk esa ikpu 
ds fy, vuqdwy ifjos'k fufeZr gksrk gSA vU; lHkh iks"kd 
rRoksa dh ikP;rk esa fHkUurk cgqr de lhekvksa ds varxZr 
jghA 

izlkj xfrfof/k;ka
! laLFkku ifjlj esa 01@02@2012 dks HkSal esys dk vk;kstu 

fd;k x;k] ftlesa vaxhÏr xkaoksa ds vykok vklikl ds 
xkaoksa ls Hkh mPp dksfV dh 150 HkSalsa vkbZA 6 Jsf.k;ksa ds 
varxZr izfr;ksfxrk,a vk;ksftr gqbZaA buesa 'kq"d ,oa nq/kk: 
HkSalsa] ,d ls Ms<+ o"kZ vkSj <kbZ o"kZ ls vf/kd mez dh HkSalsa] 
o;Ld ,oa ;qok lkaM+ksa okyh Jsf.k;ka 'kkfey FkhaA izn'kZuh ds 
loZJs"B i'kq (HkSal ,oa lkaM+) dh Hkh ?kks"k.kk gqbZA bl esys 
esa 300 ls vf/kd fdlkuksa us Hkkxhnkjh dhA  

! ikap vaxhÏr xkaoksa esa usVodZ ifj;kstuk ds rgr iSnk gqbZa 
larfr;ksa ds fy, dVM+h (dfV;k) jSfy;ksa dk Hkh vk;kstu 
fd;k x;kA ;s xkao gSa & f/kdrkuk (16&01&12)] tsojk 
(18&01&12)] fdjkM+k (24&01&12)] [ksM+h cjdh 
(25&01&12) vkSj tqxyku (28&01&12)A rhu Jsf.k;ksa 
(dfV;k] >ksVh ,d ls <kbZ o"kZ vkSj >ksVh <kbZ o"kZ ls 
vf/kd) ds rgr izfr;ksfxrk,a vk;ksftr dh xbZaA ;s dfV;k 
jSfy;ka bl mís'; ls vk;ksftr dh xbZa Fkha fd {ks= esa 
izkS|ksfxdh gLrkarj.k ds izHkko dk irk yxk;k tk, vkSj 
xq.koRrk okyh HkSalkas ds ikyu esa fdlkuksa dh fnypLih dks 
ns[kk tk,A 

! 43 fdlkuksa dks HkSal ikyu ,oa Ïf=e xHkkZ/kku dh fo/kk esa 
rhu izf'k{k.k dk;ZØeksa ds vUrxZr izf'kf{kr fd;k x;kA

! HkSal mRiknu ,oa izca/ku ij pkj izf'k{k.k dk;ZØeksa dk 
vk;kstu iwoZ ,oa i'pkr ewY;kadu lfgr fd;k x;kA ;s 
dk;ZØe 3&4 tqykbZ] 2011] 2&6 vxLr 2011] 21&25 
uoacj 2011 vkSj 9&13 tuojh 2012 dks vk;ksftr fd, 
x, FksA bu izf'k{k.k dk;ZØeksa esa Øe'k% 50] 35] 28 ,oa 
40 fdlkuksa us Hkkx fy;kA Ïf=e xHkkZ/kku ij nks izf'k{k.k 
dk;ZØeksa dk Hkh vk;kstu iwoZ ,oa i'pkr ewY;kadu lfgr 
fd;k x;kA ;s dk;ZØe 18&30 vxLr 2011 ,oa 13&23 
fnlacj 2011 dks vk;ksftr fd, x, FksA 

! ih-,u-ch- lPpk [ksM+k ds lkFk feydj 12 cka>iu  
mipkj f'kfojksa dk vk;kstu ,oa leUo;u fnukad 30-3-
12] 29-2-12] 23-1-12] 19-12-2011] 30-11-2011] 29-
10-201] 21-10-2011] 30-9-2011] 9-9-2011 vkSj 28-7-
2011 dks fd;k x;kA bu voljksa ij fdlkuksa ds lkFk 
laokn gqvk vkSj muds iz'uksa ds mRrj fn, x,A 
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ifjp;
xzkeh.k vFkZO;oLFkk esa HkSal dh ,d egRoiw.kZ Hkwfedk gSA ;g 
Hkwfedk HkSal ikyu ls izkIr HkksT; inkFkks± (nw/k ,oa ekal)] 
Hkkjokgh i'kq] vk; ,oa jkstxkj l`tu esa buds lh/ks laca/k ls gh 
cuh gSA ;|fi HkSal vf/kd mRiknd gS D;ksafd blds nw/k esa olk 
dk izfr'kr vf/kd gksrk gS vkSj bldh csgrj vkgkj ifjorZu 
rFkk jksx izfrj{kk {kerk ds pyrs ;g ikyu ds fy, vU;&i'kqvksa 
ls vf/kd ;ksX; gSA rFkkfi dqN ,slh leL;k,a gSa tks fujarj cuh 
gqbZ gSa] tSls fd buesa Js"B tuu&nzO; dh deh ds vykok ;kSu 
ifjiDork dh mez dk vf/kd gksuk] yach izloksRrj 
tuu&fu;ferrk vof/k] yack izlo varjky] izlo ,oa 
enpØrk dk ekSleh gksuk vkSj xehZ esa vkus ds y{k.kksa dh deh 
'kkfey gSaA dsUnzh; HkSal vuqla/kku dsUnz dh LFkkiuk HkSal ds nw/k] 
ekal ,oa Hkkjokgu lfgr mRiknu ds lHkh igyqvksa ij vuqla/kku 
djus ds mn~ns'; ls 1 Qjojh] 1985 dks gqbZ FkhA 1 fnlacj 1987 
dks ukHkk esa 588 ,dM+ Hkwfe dk vf/kxzg.k djus ,oa iatkc 
ljdkj ls vU; lqfo/kk,a izkIr djus ds i'pkr laLFkku dk ,d 
mi ifjlj LFkkfir fd;k x;k FkkA 

fiNyh miyfC/k;ka 

· laLFkku us vc rd ns'k esa fofHkUu fodkl ,tsafl;ksa ,oa xzke 
iapk;rksa dks Js"B vkuqokaf'kdrk okys 493 ls vf/kd eqjkZ 
lkaM+ksa vkSj 230 uhyh&jkoh lkaM+ksa dh vkiwfrZ dh gSA 

· HkSal fodkl gsrq pykbZ tk jgh usVodZ ifj;kstuk ds fofHkUu 
dsUnzksa ij eqjkZ] uhyh&jkoh] lwjrh] tkQjkcknh] Hknkojh] 
ia<jiqjh ,oa LoSai iztkfr dh HkSalksa esa iztuu dk;ZØe pyk, 
tk jgs gSaA 

· Hkzw.k izR;kjksi.k gsrq izkS|ksfxdh dk ekudhdj.k fd;k x;k] 
ftlds ifj.kkeLo:i laLFkku esa 16 izlo gq,A 

· xHkZ dk irk yxkus dh 'kq#vkrh tkap lksuksxzkfQd rduhd 
ls dh xbZA fu"kspu i'pkr 25 fnu esa gh bl rduhd dh 
lgk;rk ls xHkZ /kkj.k laca/kh ldkjkRed ladsr izkIr gksus 
laHko gq,A 

1· xzh"e vpØh; HkSalksa esa enpØ izsj.k gsrq vksoflad&Iyl  
(Ovsynch Plus) izksVksdkWy fodflr fd;k x;kA HkSal esa 
ihrfiaM ds fodflr gksus rFkk nks GnRH batsD'ku nsus ds 

mijkar xHkZ/kkj.k nj igys ls vf/kd ns[kh xbZA

· HkSalksa ds vaMdksa ,oa Hkzw.kksa ds fge ifjj{k.k ds fy, 
izkS|ksfxdh dk ekudhdj.k fd;k x;kA HkSalksa ds vaMdksa ds 
var%ik=s (bu&foVªks) fu"kspu esa lQyrk izkIr dh xbZA 
HkSal esa Hkzw.kksa ds lw{e ifjpkyu dh rduhd dk Hkh v/;;u 
fd;k x;kA 

· ,aVsjksyksfc;e fVacksok ifRr;ksa dk lQyrkiwoZd iz;ksx HkSalks 
ds :eaFk ls izksVkstksvk dks fudkyus ds fy, fd;k x;kA ;g 
ik;k x;k fd dqN [kkl vkgkj ifjfLFkfr;ksa esa foizkf.kdj.k 
o`f¼ ds fy, ykHkdkjh gksrk gSA ,sls dqN ,tsaVksa dk 
foizkf.kdj.k izHkko ?kVrs dze esa bl izdkj Fkk % dkWij 

lYQsV > lksfM;e ykWfjy lYQsV > ,aVsjksyskfc;e ifRr;ka 

> uhe ds cht dh xqBfy;kaA 

· uhyh&jkoh >ksfV;ksa ds ikyu esa fofHkUu 'kkjhfjd Hkkj dks 
cuk, j[kus ds fy, 103-3&129-5 fdyks dSyksjh@fdxzk 

0.75 W ME dh vko';drk ns[kh xbZA lh-ih- (CP) ds fy, 
 0.75vuqj{k.k vko';drk,a 6.49&9.49 g/KG W dh jsat esa 

FkhaA 'kkjhfjd Hkkj esa izfrxzke dh o`f¼ ds fy, ,e-bZ- (ME) 
dh vko';drk,a 6.18-12.9 fdyks dSyksjh dh jsat esa FkhaA 
'kkjhfjd Hkkj easa izfrxzke o`f¼ ds fy, lh-ih- (CP)dh 
vko';drk,a 0-24&0-42 xzke dh jsat esa FkhaA 

· nks vukt jfgr nkuk feJ.k&ledSyksjh; vkSj 
leu=tuh;] dks bl izdkj rS;kj fd;k x;k fd eDds ds 
nkus dks iwjh rjg xsagwa ,oa /kku ds pksdj ls izfrLFkkfir dj 
fn;k x;kA v/;;u ls 500 xzke@fnu 'kkjhfjd Hkkj 
vfHko`f¼ dk irk pykA vke izpyu okys nkuk feJ.k ds 
vukt dks /kku@xsagwa ds pksdj ls izfrLFkkfir fd;k tk 
ldrk gS vkSj blls o`f¼ izn'kZu ,oa iks"kd mi;kstu ij 
dksbZ foijhr izHkko ugha ns[kk x;kA

· izlo i'pkr ds 'kq#vkrh fnuksa ds nkSjku [khl (dksyLVªe) 
f[kykus ls HkSal ds cPps ds ftank cps jgus dh vkf/kd 
laHkkouk lqfuf'pr gksrh gSA bldk dkj.k ;g gS fd [khl esa 
ekStwn bE;wuksXyksC;wfyu dk vf/kd ek=k esa vo'kks"k.k gksrk 
gSA 24 ?kaVksa ds nkSjku dk bE;wuksXyksC;wfyu Lrj HkSal ds 
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cPpksa dh Hkkoh o`f¼ ,oa LokLF; fLFkfr dk izrhd vkSj 
ekud gksrk gSA HkSal ds cPpksa dh mRrjthfork ds fy, bu 
jDr izksVhuksa ds ,d vke Lrj dk ewY;kadu fd;k x;k gSA 
v/;;u ls ;g Hkh irk pyk gS fd bE;wuksXyksC;wfyu ds 
vo'kks"k.k esa varj fyax ij Hkh fuHkZj djrk gSA 

· HkSalksa esa nqX/klzko ds Ïf=e izsj.k ij v/;;u fd, x,A 
lQy ekeyksa esa loksZPp nqX/k mRiknu 2-5 ls 7-0 
yhVj@fnu ds chp] nw/k nsuk 'kq: djus ds 20osa ls 75osa fnu 
ds chp ns[kk x;kA [kjkc izn'kZu djus okyh HkSalksa esa 
lokZf/kd nw/k mRiknu 250 feyh ls ysdj 800 feyh ds 
chp gh jgk vkSj HkSalksa us 75 fnuksa ds mijkar nw/k nsuk can dj 
fn;kA HkSalksa esa izsfjr nqX/klzko ds mipkj ls igys vkSj mlds 
ckn ds jDr ekunaM esa dksbZ mYys[kuh; varj ugha ik;k 
x;kA 

· fofHkUu izksVhuksa ,oa dSfY'k;e ds vk/kkjh; ekuksa dks LFkkfir 
djus gsrq lkekU; ifj;kSoukjaHk xSj&lxHkZ >ksfV;ksa vkSj 
xSj&lxHkZ leL;kxzLr >ksfV;ksa ls jDr uewus fy, x, vkSj 
budk dqy izksVhu] ,yC;wfeu] XyksC;wfyu ,oa dSfY'k;e ds 
fy, fo'ys"k.k fd;k x;kA lkekU; ifj;kSoukjaHk >ksfV;ksa esa 
,yC;wfeu ,oa XyksC;wfyu lfgr izksVhu lkekU; ls FkksM+s ls 
vf/kd Fks tcfd leL;kxzLr >ksfV;ksa dh rqyuk esa 
dSfY'k;e lhekar :i ls de FkkA

· laiw.kZ vkgkj CykWdksa dk HkSalksa dh o`f¼ ,oa mRiknu izn'kZu 
ij fd, x, v/;;uksa ls irk pyk fd vkSlr nqX/k mRiknu] 
olk] ,l,u,Q vkSj Vh,l izfr'kr fofHkUu lewgksa esa 
mYys[kuh; :i ls fHkUu (P<0.05) ugha FksA fu;af=r xsgwa 
ds Hkwls okys laiw.kZ vkgkj CykWd (MCY;w,llh,Qch) vkSj 
cktjk okys laiw.kZ vkgkj CykWd (chdslh,Qch) lewgksa esa 
nqX/k mRiknu Øe'k% 5-27] 5-33 vkSj 5-71 fdxzk@fnu ik;k 
x;kA blh rjg fu;af=r] MCY;w,llh,Qch vkSj 
chdslh,Qch lewgksa esa vkSlr olk dze'k% 7-16] 7-31 
vkSj 7-12 izfr'kr FkhA lacaf/kr lewgksa esa ,l,u,Q 9-84] 
9-55 vkSj 9-95 izfr'kr rFkk dqy Bksl Øe'k% 17] 16-92 
,oa 17-07 izfr'kr FkkA

· rhu fu;ksfudksfVukW;M dhVuk'kdksa ;Fkk bfeMkDyksfizM] 

,flVkfefizM vkSj fFk;kDyksfizM ds fy, ,d cgq&vo'ks"k 
fof/k dks ,pih,ylh ds iz;ksx ls fodflr fd;k x;kA 0-
5 ls 2-0 ihih,e laknz.k ls izfr'kr izkIr.k bfeMkDyksfizM 
ds fy, 81-17 ls 95-56 izfr'kr] ,flVkfefizM ds fy, 
84-99 ls 92-76 izfr'kr vkSj fFk;kDyksfizM ds fy, 88-50 
ls 96-96 izfr'kr dh jsat esa ikbZ xbZA lalwpu lhek] dks 
bfeMkDyksfizM] ,flVkfefizM vkSj fFk;kDyksfizM ds fy, 
dze'k% 5 ihihch] 10 ihihch vkSj 20 ihihch ik;k x;kA 

· laLFkku us ,u-,-vkj-ih- ifj;kstuk ds rgr i'kq mRiknu ,oa 
izca/ku ij 21 fnuksa ds 16 izf'k{k.k dk;ZØeksa dk vk;kstu 
fd;kA buesa ,l,;w vkSj vkbZlh,vkj laLFkkuksa ds 265 
f'k{kdksa@oSKkfudksa us Hkkxhnkjh dhA laLFkku us HkSal mRIkknu 
ds iztuu igyqvksa ij 3 xzh"edkyhu Ldwy (izR;sd 21 
fnu dk) Hkh vk;ksftr fd,A bu izf'k{k.k dk;Zdzeksa esa 
,l,;w vkSj vkbZlh,vkj laLFkkuksa ds 50 f'k{kdksa@oSKkfudksa 
us Hkkxhnkjh dhA 

pkjk mRiknu ,oa laj{k.k 

orZeku vof/k ds nkSjku bl laLFkku esa jch ,oa [kjhQ esa 51205 
dqary gjs pkjs rFkk 448-7 dqary nkus dk mRiknu gqvk A

oh;Z fgehdj.k iz;ksx'kkyk 

laLFkku esa ,d oh;Z fgehdj.k iz;ksx'kkyk LFkkfir dh xbZ gS 
ftlesa lHkh vk/kqfud lqfo/kk,a gSaA ;s lqfo/kk,a oh;Z ,d=hdj.k] 
izlaLdj.k] fgehdj.k ,oa ifjj{k.k dks vks-vkbZ-bZ- funsZ'kksa ds 
vuq:i iwjk djus eas l{ke gSa] ftlls fd HkSal lq/kkj ij usVodZ 
ifj;kstuk dh vko';drk,a iwjh gks ldsa vkSj izekf.kr oh;Z dh 
vkiwfrZ dh tk ldsA 

Ïf"k Kku izca/ku ,dd (,-ds-,e-;w-)

,ds,e;w (d`f"k Kku izca/ku bdkbZ) laLFkku dh osclkbV 
(http://www.cirb.res.in) dk j[kj[kko djrk gS vkSj laLFkku 
ds oSKkfud ,oa vU; deZpkjh oxZ dks lax.kdh; lqfo/kk,a 
miyC/k djkrk gSA blds vykok ,-ds-,e-;w- lwpuk laidZ (bZ 
esy] baVjusV rFkk b-ih-ch-,-,Dl) dh lqfo/kk dks Hkh lqfuf'pr 
djrk gSA
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foÙkh; çk:i

in uke vuqeksfnr iwfjr fjDr

vkj-,e-ih-

oSKkfud 40 31 09

rduhdh 47 42 5

ç'kklfud 20 20 0

lgk;d 84 69 17

2 1 1

en vuqeksfnr ctV O;;
2011-12 2011-12

xSj ;kstukxr

;kstukxr  2011-12 578.58 575.81

HkSal lq/kkj ifj;ktuk 504.57 504.57

i'kq [kk| lalk/ku lq/kkj ij , vkbZ lh vkj ih 11.02 10.48

HkSal thukse ifj;kstuk 33.49 20.73

ckSf¼d lEink 3.47 3.47

Mh ch Vh ifj;kstuk 15.90 15.35

,u , vkbZ ih 25.69 22.72

pkjk ifj;kstuk 1.28 0.97

jktLo izkfIr       (y{;) 138.46

jktLo izkfIr       (mikftZr) 218.33

 2011-12 1424 1407.28

laLFkku esa LVkQ fLFkfr 

oSKkfud&31

rduhdh&42

ç'kklfud&20

lgk;d & 69

vkj-,e-ih- & 1
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cPpksa dh Hkkoh o`f¼ ,oa LokLF; fLFkfr dk izrhd vkSj 
ekud gksrk gSA HkSal ds cPpksa dh mRrjthfork ds fy, bu 
jDr izksVhuksa ds ,d vke Lrj dk ewY;kadu fd;k x;k gSA 
v/;;u ls ;g Hkh irk pyk gS fd bE;wuksXyksC;wfyu ds 
vo'kks"k.k esa varj fyax ij Hkh fuHkZj djrk gSA 

· HkSalksa esa nqX/klzko ds Ïf=e izsj.k ij v/;;u fd, x,A 
lQy ekeyksa esa loksZPp nqX/k mRiknu 2-5 ls 7-0 
yhVj@fnu ds chp] nw/k nsuk 'kq: djus ds 20osa ls 75osa fnu 
ds chp ns[kk x;kA [kjkc izn'kZu djus okyh HkSalksa esa 
lokZf/kd nw/k mRiknu 250 feyh ls ysdj 800 feyh ds 
chp gh jgk vkSj HkSalksa us 75 fnuksa ds mijkar nw/k nsuk can dj 
fn;kA HkSalksa esa izsfjr nqX/klzko ds mipkj ls igys vkSj mlds 
ckn ds jDr ekunaM esa dksbZ mYys[kuh; varj ugha ik;k 
x;kA 

· fofHkUu izksVhuksa ,oa dSfY'k;e ds vk/kkjh; ekuksa dks LFkkfir 
djus gsrq lkekU; ifj;kSoukjaHk xSj&lxHkZ >ksfV;ksa vkSj 
xSj&lxHkZ leL;kxzLr >ksfV;ksa ls jDr uewus fy, x, vkSj 
budk dqy izksVhu] ,yC;wfeu] XyksC;wfyu ,oa dSfY'k;e ds 
fy, fo'ys"k.k fd;k x;kA lkekU; ifj;kSoukjaHk >ksfV;ksa esa 
,yC;wfeu ,oa XyksC;wfyu lfgr izksVhu lkekU; ls FkksM+s ls 
vf/kd Fks tcfd leL;kxzLr >ksfV;ksa dh rqyuk esa 
dSfY'k;e lhekar :i ls de FkkA

· laiw.kZ vkgkj CykWdksa dk HkSalksa dh o`f¼ ,oa mRiknu izn'kZu 
ij fd, x, v/;;uksa ls irk pyk fd vkSlr nqX/k mRiknu] 
olk] ,l,u,Q vkSj Vh,l izfr'kr fofHkUu lewgksa esa 
mYys[kuh; :i ls fHkUu (P<0.05) ugha FksA fu;af=r xsgwa 
ds Hkwls okys laiw.kZ vkgkj CykWd (MCY;w,llh,Qch) vkSj 
cktjk okys laiw.kZ vkgkj CykWd (chdslh,Qch) lewgksa esa 
nqX/k mRiknu Øe'k% 5-27] 5-33 vkSj 5-71 fdxzk@fnu ik;k 
x;kA blh rjg fu;af=r] MCY;w,llh,Qch vkSj 
chdslh,Qch lewgksa esa vkSlr olk dze'k% 7-16] 7-31 
vkSj 7-12 izfr'kr FkhA lacaf/kr lewgksa esa ,l,u,Q 9-84] 
9-55 vkSj 9-95 izfr'kr rFkk dqy Bksl Øe'k% 17] 16-92 
,oa 17-07 izfr'kr FkkA

· rhu fu;ksfudksfVukW;M dhVuk'kdksa ;Fkk bfeMkDyksfizM] 

,flVkfefizM vkSj fFk;kDyksfizM ds fy, ,d cgq&vo'ks"k 
fof/k dks ,pih,ylh ds iz;ksx ls fodflr fd;k x;kA 0-
5 ls 2-0 ihih,e laknz.k ls izfr'kr izkIr.k bfeMkDyksfizM 
ds fy, 81-17 ls 95-56 izfr'kr] ,flVkfefizM ds fy, 
84-99 ls 92-76 izfr'kr vkSj fFk;kDyksfizM ds fy, 88-50 
ls 96-96 izfr'kr dh jsat esa ikbZ xbZA lalwpu lhek] dks 
bfeMkDyksfizM] ,flVkfefizM vkSj fFk;kDyksfizM ds fy, 
dze'k% 5 ihihch] 10 ihihch vkSj 20 ihihch ik;k x;kA 

· laLFkku us ,u-,-vkj-ih- ifj;kstuk ds rgr i'kq mRiknu ,oa 
izca/ku ij 21 fnuksa ds 16 izf'k{k.k dk;ZØeksa dk vk;kstu 
fd;kA buesa ,l,;w vkSj vkbZlh,vkj laLFkkuksa ds 265 
f'k{kdksa@oSKkfudksa us Hkkxhnkjh dhA laLFkku us HkSal mRIkknu 
ds iztuu igyqvksa ij 3 xzh"edkyhu Ldwy (izR;sd 21 
fnu dk) Hkh vk;ksftr fd,A bu izf'k{k.k dk;Zdzeksa esa 
,l,;w vkSj vkbZlh,vkj laLFkkuksa ds 50 f'k{kdksa@oSKkfudksa 
us Hkkxhnkjh dhA 

pkjk mRiknu ,oa laj{k.k 

orZeku vof/k ds nkSjku bl laLFkku esa jch ,oa [kjhQ esa 51205 
dqary gjs pkjs rFkk 448-7 dqary nkus dk mRiknu gqvk A

oh;Z fgehdj.k iz;ksx'kkyk 

laLFkku esa ,d oh;Z fgehdj.k iz;ksx'kkyk LFkkfir dh xbZ gS 
ftlesa lHkh vk/kqfud lqfo/kk,a gSaA ;s lqfo/kk,a oh;Z ,d=hdj.k] 
izlaLdj.k] fgehdj.k ,oa ifjj{k.k dks vks-vkbZ-bZ- funsZ'kksa ds 
vuq:i iwjk djus eas l{ke gSa] ftlls fd HkSal lq/kkj ij usVodZ 
ifj;kstuk dh vko';drk,a iwjh gks ldsa vkSj izekf.kr oh;Z dh 
vkiwfrZ dh tk ldsA 

Ïf"k Kku izca/ku ,dd (,-ds-,e-;w-)

,ds,e;w (d`f"k Kku izca/ku bdkbZ) laLFkku dh osclkbV 
(http://www.cirb.res.in) dk j[kj[kko djrk gS vkSj laLFkku 
ds oSKkfud ,oa vU; deZpkjh oxZ dks lax.kdh; lqfo/kk,a 
miyC/k djkrk gSA blds vykok ,-ds-,e-;w- lwpuk laidZ (bZ 
esy] baVjusV rFkk b-ih-ch-,-,Dl) dh lqfo/kk dks Hkh lqfuf'pr 
djrk gSA

8 dsUæh; HkSla  vuqla/ku laLFkku] fglkjokf"kZd çfrosnu 2011&12

foÙkh; çk:i

in uke vuqeksfnr iwfjr fjDr

vkj-,e-ih-

oSKkfud 40 31 09

rduhdh 47 42 5

ç'kklfud 20 20 0

lgk;d 84 69 17

2 1 1

en vuqeksfnr ctV O;;
2011-12 2011-12

xSj ;kstukxr

;kstukxr  2011-12 578.58 575.81

HkSal lq/kkj ifj;ktuk 504.57 504.57

i'kq [kk| lalk/ku lq/kkj ij , vkbZ lh vkj ih 11.02 10.48

HkSal thukse ifj;kstuk 33.49 20.73

ckSf¼d lEink 3.47 3.47

Mh ch Vh ifj;kstuk 15.90 15.35

,u , vkbZ ih 25.69 22.72

pkjk ifj;kstuk 1.28 0.97

jktLo izkfIr       (y{;) 138.46

jktLo izkfIr       (mikftZr) 218.33

 2011-12 1424 1407.28

laLFkku esa LVkQ fLFkfr 

oSKkfud&31

rduhdh&42

ç'kklfud&20

lgk;d & 69

vkj-,e-ih- & 1

9dsUæh; HkSla  vuqla/ku laLFkku] fglkj okf"kZd çfrosnu 2011&12
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10 dsUæh; HkSla  vuqla/ku laLFkku] fglkjokf"kZd çfrosnu 2011&12

vuqla/kku miyfC/k;k¡
vkuqokaf'kd laink mUu;u

lqj{kk esa bldh Hkwfedk lqfofnr gSA HkSal ds nw/k dh ekax esa 
tcjnLr c<+ksRrjh gqbZ gSA ;g iztkfr ekal ds lkFk gh lkFk lLrs 
Hkkjogu dk Hkh ,d izeq[k lk/ku gSA Hkkjr ds d`f"k txr esa HkSal 
us vius fof'k"V LFkku dks cjdjkj j[kk gSA bl fof'k"V LFkku 
dks vkxs Hkh cuk, j[kk tk ldrk gS vkSj bls vxys lksiku ij ys 
tk;k tk ldrk gS] ;fn blds fodkl laca/kh iz;klksa dks Roj.k 
iznku fd;k tk,A 

11dsUæh; HkSla  vuqla/ku laLFkku] fglkj okf"kZd çfrosnu 2011&12

;|fi HkSalksa dh fofHkUu uLyksa ds pyrs Hkkjr oSfo/;iw.kZ HkSal 
tuu&nzO; esa le`¼ gSA rFkkfi ,slh vusd pqukSfr;ka gSa ftUgsa 
vHkh lacksf/kr fd;k tkuk gSA ,slk vuqeku gS fd Hkkjr esa HkSal 
vkuqokaf'kdh; lalk/kuksa dk 70 ls 75 izfr'kr rd de 
vkuqokaf'kdh; {kerk okyh ,oa vof.kZr gSA ;g rF; HkSal lq/kkj 
dh vlhe laHkkoukvksa dk |ksrd gSA HkSal Hkkjr dh d`f"k 
vFkZO;oLFkk dk ,d vfHkUu vax gS vkSj vkthfodk ,oa [kk| 

Ø-

la-

lkaM

la[;k
laLFkku tUe frfFk

tud
eknk
la[;k

tud eknk 
dh loZJs"B
C;kar dk 305 
;k de fnu dk 
nqX/k mRiknu
(fd-xzk-)

larfr dh çFke
C;kar dk 305 
;k de fnu dk 
nqX/k mRiknu
(fd-xzk-)

ledkfyd 
larfr ls
izfr'kr 
mRÏ"Vrk

Js.kh 
Øe

oh;Z&LVªkW
dh la[;k

çtud
lkaM
la[;k

çtud
lkaM

lwpdkad

1. 4813 NDRI 17-01-99 3818 3966 NDRI (III) 3016 (1) 2148/7 2101 12.59 II 2727

2. 4865 NDRI 20-07-99 3791 4071 NDRI (IV) 3333 (2) 1847/10 1847 -4.41 IX 991

3. 5049 NDRI 03-10-00 3296 1992 NDRI (P) 3392 (2) 1958/9 1955 1.87 VI 3371

4. 5054 NDRI 19-10-00 3543 1992 NDRI (P) 3011 (2) 1815/7 1838 -6.03 XI 1974

5. 5083 NDRI 07-01-01 3606 2704 NDRI (P) 2924 (2) 1915/5 1918 -0.49 VIII 2412

6. 1867 GADVASU 13-06-01 1901 1485 CIRB (V) 2709 (1) 1941/2 1929 0.90 VII 3622

7. 1868 GADVASU 13-07-01 1155 2321 NDRI (PT) 2591 (3) 1736/3 1846 -10.05 XII 3056

8. 1875 GADVASU 20-08-01 1669 558 PAU (PT) 2714 (3) 2357/8 2300 24.89 I 5435

9. 1893 GADVASU 11-10-01 1820 4371 NDRI (V) 2753 (1) 1728/3 1843 -10.48 XIII 6013

10. 2250 CIRB 30-08-99 239/3.8 4071 NDRI (IV) 2748 (5) 1978/4 1952 2.94 V 5051

11. 2308 CIRB 25-10-99 587/4.9 584 PAU (PT) 2655 (3) 2003/9 1998 4.51 IV 5982

12. 2422 CIRB 19-08-00 1194 4337 3369 (4) 2092/7 2057 9.41 III 6310

13. 2522 CIRB 25-11-00 839/3.1 1641 CIRB (V) 2567 (5) 1706/7 1752 -12.04 XV 4235

14. 2479 CIRB 01-10-00 336/1.9 4245 NDRI (V) 2519 (5) 1938/13 1832 -4.59 X 5867

15. 1492 HAU 02-12-00 1050 905 2586 (1) 1704/5 1788 -11.93 XIV 4921

16. 1509 HAU 23-06-01 845 1524 PAU (V) 3690 (4) 1648/4 1780 -14.84 XVI 5928

! lHkh HkSal lewgksa dk 305 ;k de fnu dk nqX/k mRiknu vkSlr 1924 fd- xzk- 103 larfr;ksa ds vk/kkj ij FkkA

! lHkh dsUæksa dks tqykbZ 2011 ls lkaM la[;k 1875] 4813 vkSj 2422 ds oh;Z ls çtuu ds fy, vkxzg fd;k x;k gSA

vkBosa lsV dk lkaM lwpdkad
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10 dsUæh; HkSla  vuqla/ku laLFkku] fglkjokf"kZd çfrosnu 2011&12

vuqla/kku miyfC/k;k¡
vkuqokaf'kd laink mUu;u

lqj{kk esa bldh Hkwfedk lqfofnr gSA HkSal ds nw/k dh ekax esa 
tcjnLr c<+ksRrjh gqbZ gSA ;g iztkfr ekal ds lkFk gh lkFk lLrs 
Hkkjogu dk Hkh ,d izeq[k lk/ku gSA Hkkjr ds d`f"k txr esa HkSal 
us vius fof'k"V LFkku dks cjdjkj j[kk gSA bl fof'k"V LFkku 
dks vkxs Hkh cuk, j[kk tk ldrk gS vkSj bls vxys lksiku ij ys 
tk;k tk ldrk gS] ;fn blds fodkl laca/kh iz;klksa dks Roj.k 
iznku fd;k tk,A 

11dsUæh; HkSla  vuqla/ku laLFkku] fglkj okf"kZd çfrosnu 2011&12

;|fi HkSalksa dh fofHkUu uLyksa ds pyrs Hkkjr oSfo/;iw.kZ HkSal 
tuu&nzO; esa le`¼ gSA rFkkfi ,slh vusd pqukSfr;ka gSa ftUgsa 
vHkh lacksf/kr fd;k tkuk gSA ,slk vuqeku gS fd Hkkjr esa HkSal 
vkuqokaf'kdh; lalk/kuksa dk 70 ls 75 izfr'kr rd de 
vkuqokaf'kdh; {kerk okyh ,oa vof.kZr gSA ;g rF; HkSal lq/kkj 
dh vlhe laHkkoukvksa dk |ksrd gSA HkSal Hkkjr dh d`f"k 
vFkZO;oLFkk dk ,d vfHkUu vax gS vkSj vkthfodk ,oa [kk| 

Ø-

la-

lkaM

la[;k
laLFkku tUe frfFk

tud
eknk
la[;k

tud eknk 
dh loZJs"B
C;kar dk 305 
;k de fnu dk 
nqX/k mRiknu
(fd-xzk-)

larfr dh çFke
C;kar dk 305 
;k de fnu dk 
nqX/k mRiknu
(fd-xzk-)

ledkfyd 
larfr ls
izfr'kr 
mRÏ"Vrk

Js.kh 
Øe

oh;Z&LVªkW
dh la[;k

çtud
lkaM
la[;k

çtud
lkaM

lwpdkad

1. 4813 NDRI 17-01-99 3818 3966 NDRI (III) 3016 (1) 2148/7 2101 12.59 II 2727

2. 4865 NDRI 20-07-99 3791 4071 NDRI (IV) 3333 (2) 1847/10 1847 -4.41 IX 991

3. 5049 NDRI 03-10-00 3296 1992 NDRI (P) 3392 (2) 1958/9 1955 1.87 VI 3371

4. 5054 NDRI 19-10-00 3543 1992 NDRI (P) 3011 (2) 1815/7 1838 -6.03 XI 1974

5. 5083 NDRI 07-01-01 3606 2704 NDRI (P) 2924 (2) 1915/5 1918 -0.49 VIII 2412

6. 1867 GADVASU 13-06-01 1901 1485 CIRB (V) 2709 (1) 1941/2 1929 0.90 VII 3622

7. 1868 GADVASU 13-07-01 1155 2321 NDRI (PT) 2591 (3) 1736/3 1846 -10.05 XII 3056

8. 1875 GADVASU 20-08-01 1669 558 PAU (PT) 2714 (3) 2357/8 2300 24.89 I 5435

9. 1893 GADVASU 11-10-01 1820 4371 NDRI (V) 2753 (1) 1728/3 1843 -10.48 XIII 6013

10. 2250 CIRB 30-08-99 239/3.8 4071 NDRI (IV) 2748 (5) 1978/4 1952 2.94 V 5051

11. 2308 CIRB 25-10-99 587/4.9 584 PAU (PT) 2655 (3) 2003/9 1998 4.51 IV 5982

12. 2422 CIRB 19-08-00 1194 4337 3369 (4) 2092/7 2057 9.41 III 6310

13. 2522 CIRB 25-11-00 839/3.1 1641 CIRB (V) 2567 (5) 1706/7 1752 -12.04 XV 4235

14. 2479 CIRB 01-10-00 336/1.9 4245 NDRI (V) 2519 (5) 1938/13 1832 -4.59 X 5867

15. 1492 HAU 02-12-00 1050 905 2586 (1) 1704/5 1788 -11.93 XIV 4921

16. 1509 HAU 23-06-01 845 1524 PAU (V) 3690 (4) 1648/4 1780 -14.84 XVI 5928

! lHkh HkSal lewgksa dk 305 ;k de fnu dk nqX/k mRiknu vkSlr 1924 fd- xzk- 103 larfr;ksa ds vk/kkj ij FkkA

! lHkh dsUæksa dks tqykbZ 2011 ls lkaM la[;k 1875] 4813 vkSj 2422 ds oh;Z ls çtuu ds fy, vkxzg fd;k x;k gSA

vkBosa lsV dk lkaM lwpdkad



eqjkZ esa larfr ijh{k.k
13osa lsV ds lkaM+ksa ds iztuu {kerk dk ijh{k.k laLFkku ,oa 

vaxhÏr xkaoksa ds fdlkuksa dh HkSalksa esa tqykbZ 2011 ls 'kq: fd;k 
x;kA ;g fnlacj 2012 rd tkjh jgsxkA 8osa lsV ds lkaM+ dk 

larfr ijh{k.k mudh dfV;kvksa dh igyh C;kar ds 305 ;k de 
fnuksa ds nqX/k mRiknu ds vk/kkj ij fd;k x;kA lkaM+ksa dk 
J.s khØe fuEu rkfydk e as fn;k x;k gAS  lra fr ijhf{kr 16 lkMa k+  as e as
l s th,Mhoh,,l;]w  yfq /k;kuk dk lkMa  + l[a ;k 1875 iFz ke vk;kA

vkBosa lsV dk loksZÙke larfr ijhf{kr lkaM

lkaM la[;k 1875

20.08.2001

558

ih1669

2714 fd-xzk-

2303 fd-xzk-

24.90

10444 oh;Z LVªkW

5009 oh;Z LVªkW

5435 oh;Z LVªkW

I II III

CIRB 1875 2422 4813 2155/8 1941.69/19 2005/27 150 37.5

GADVASU 2422 1875 4813 2329/6 2140.33/9 2116/15 213 53.25

NDRI 4813 1875 2422 2510/4 1909.63/16 2030/20 480 120

HAU 2422 4813 - 1737/2 1747.93/13 1746/15 –15 –3.75

IVRI* - - - - - - - -

CCBF 2422 4813 - 1905/2 1589.12/17 1622/19 283 70.75

NDUAT* - - - - - - - -

dqy 2206/22 1843.88/74 1911/96 295 73.75

bldk iztud lkaM+ lwpdkad eku 2303 gS vkSj bldh ledkfyd eknk larfr;ksa dh rqyuk esa bldh Js"Brk 24-9 izfr'kr gSA 
Hkfo"; ds lkaM+ksa ds mRiknu ds fy, fofo/k laLFkkuksa dh HkSalksa esa 3 loZJs"B lkaM+ksa dk iztuu esa mi;ksx fd;k tk jgk gSA 

tUe frfFk

çtud lkaM la[;k

tud eknk la[;k

tud eknk dh loZJs"B C;kar dk nqX/k mRiknu

lkaM lwpdkad

ledkfyd larfr ls izfr'kr mRÏ"Vrk

dqy oh;Z mRiknu

usVodZ dsUæksa@fdlkuksa dks vkiwfrZ

'ks"k (HkaMkfjr)

usVodZ ifj;kstuk ds vkBosa lsV ds mRÏ"V lkaMksa dh çtuu ;kstuk

dsUæ
larfr ijhf{kr lkaMksa dh lacf/kr dsUæksa ij Js.kh 

vkSj fof'k"V çtuu ds fy, vkoaVu
3 loksZÙke lkaMksa
dh larfr;ksa dk
nqX/k vkSlr

ledkfyd
larfr;ksa dk
nqX/k vkSlr

lHkh
larfr;ksa dk
nqX/k vkSlr

p;u
vUrj

uksV % 305 fnu nqX/k mRiknu dk oa'kkxfrRo ¾ 0-25
*bu dsæksa ij çtud lkaMksa dk mi;ksx ugha fd;k x;kA

0
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eqjkZ ,oa uhyh&jkoh HkSalksa dh la[;k
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eqjkZ ,oa uhyh&jkoh HkSalksa dk lewg (gMZ) vkSlr nqX/k mRiknu
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12 dsUæh; HkSla  vuqla/ku laLFkku] fglkjokf"kZd çfrosnu 2011&12

usVodZ ifj;kstuk dh okf"kZd leh{kk cSBd MkW- ,p-lh-xqIrk] 
lgk;d egkfuns'kd (i'kq mRiknu ,oa iztuu) dh v/;{krk esa 
2&3 flracj] 2011 dks Hkqt] xqtjkr esa gqbZA ftlesa usVodZ 
ifj;kstuk ds lHkh dsanzksa dh izxfr dh leh{kk gqbZ vkSj bu dsanzksa 
ds dk;Z esa lq/kkj gsrq fof'k"V laLrqfr;ka dh xbZaA vkbZlh,vkj 
vuqla/kku dsanz] iVuk dh leh{kk gqbZ vkSj bls fQj ls 'kq: fd;k 
x;kA gfj;k.kk ds iztuu {ks= (VSªDV) ls nq/kk: HkSalksa ,oa 
dVfM+;ksa dks [kjhnk x;k vkSj vkbZlh,vkj vuqla/kku dsanz] iVuk 
dks Hkstk x;kA eqjkZ uLy ds nks dsanzksa] ,y-,y-vkj-;w-oh-,-,l-] 
fglkj vkSj ,u-Mh-;w-,-Vh-] QStkckn] dks o"kZ ds nkSjku can 
djus dh laLrqfr dh xbZA 

xzkeh.k ifjfLFkfr;ksa esa lkaM+ksa dk larfr ijh{k.k 
lhvkbZvkjch fglkj ds xzkeh.k larfr ijh{k.k dk;Zdze 
(,QihVh) ds varxZr HkSal lq/kkj dh usVodZ ifj;kstuk ls izkIr 
ijh{k.k lkaM+ksa ds oh;Z dks iztuu mi;ksx esa yk;k x;kA bUgsa 
laLFkku }kjk vaxhd`r xkaoksa esa yxHkx 4000 HkSalksa ds mUu;u ds 
fy, iz;ksx fd;k x;kA blh Øe esa vkxs c<+rs gq, larfr tkap] 
HkSalksa dk C;kuk vkSj ekfld ijh{k.k fnol fjdkWfMaZx ds vk/kkj 

ekg la[;k olk çksVhu ySDVkst
116 7.68 ± 0.08 3.40 ± 0.01 4.35 ± 0.01

111 7.82 ± 0.07 3.39 ± 0.01 4.37 ± 0.01

109 7.71 ± 0.07 3.38 ± 0.01 4.33 ± 0.01

101 7.87 ± 0.08 3.36 ± 0.01 4.34 ± 0.01

98 7.97 ± 0.08 3.39 ± 0.01 4.41 ± 0.01

97 7.76 ± 0.10 3.39 ± 0.02 4.39 ± 0.02

99 7.59 ± 0.12 3.40 ± 0.01 4.38 ± 0.02

97 7.43 ± 0.10 3.41 ± 0.02 4.38± 0.02

97 7.59 ± 0.10 3.45 ± 0.02 4.39 ± 0.02

90 7.54 ± 0.09 3.41 ± 0.02 4.42 ± 0.02

96 7.31 ± 0.08 3.35 ± 0.01 4.34 ± 0.02

93 7.54 ± 0.08 3.37 ± 0.01 4.38 ± 0.01

1204 7.66 ± 0.03 3.39 ± 0.01 4.37 ± 0.01
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ij igyh C;kr nqX/k fjdkWMZ ds iwjk gksus rd larfr;ksa ij utj 
j[kus laca/kh dk;Z fd, x,A flracj] 2011 esa cqxkuk uked ,d 
vkSj xkao dks vaxhd`r fd;k x;kA bl rjg dqy 10 xkao 
vaxhd`r gks x,A vizSy] 2011 ls ekpZ 2012 rd dh vof/k ds 
nkSjku 3308 d`f=e xHkkZ/kku 10 xkaoksa esa ijhf{kr lkaM+ksa ls djk, 
x,A 12osa ,oa 13osa lsV ds lkaM+ksa dk oh;Z Ïf=e xHkkZ/kku ds 
fy, mi;ksx esa yk;k x;kA dqy 1664 xHkZ/kkfjr gq, vkSj 732 
larfr;ka mRiUu gqbZ] ftlesa ls 384 dVMs+ vkSj 348 dVfM+;ka FkhaA 
fofHkUu dsUnzksa dh xzkeh.k {ks= bdkbZ;ksa ij mRiUu lkaM+okj eknk 
larfr;ksa dks fpfºur fd;k x;k vkSj ekbdzks fpi yxk, x,A o"kZ 
ds nkSjku 96 eknk larfr;ksa dk ^ekfld ijh{k.k fnol nqX/k 
mRiknu* fofHkUu xzkeh.k bdkbZ dsanzksa ij fjdkWMZ fd;k x;k] 
ftlesa ls 38 eknk larfr;ka nqX/k mRiknu iwjk dj pqdh Fkha vkSj 
45 eknk larfr;ksa dk nqX/k fjdkWMZ vHkh izxfr ij gSA 13 eknk 
larfr;ksa dks nqX/k mRiknu pØ ds iwjk gksus ls igys gh csp fn;k 
x;k FkkA 31 ekpZ] 2012 dks fofHkUu xzkeh.k bdkbZ dsanzksa ij 473 
eknk larfr;ka ekStwn FkhaA buesa ls 163] 140] 84 vkSj 48 eknk 
larfr;ka Øe'k% 1 o"kZ ls de] 1&2 o"kZ] 2&3 o"kZ vkSj 3 o"kZ ls 
vf/kd dh FkhaA o"kZ ds nkSjku fofHkUu dsanzksa ij 62 eknk larfr;ka 
C;kbZaA 

laLFkku dh eqjkZ HkSalksa dk o"kZ 2011&12 esa vkSlr nqX/k ?kVd (izfr'kr)

eqjkZ ,oa uhyh&jkoh HkSalksa dk osV vkSlr eqjkZ ,oa uhyh&jkoh HkSalksa dk 305 ;k de fnu dk nqX/k mRiknd
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eqjkZ esa larfr ijh{k.k
13osa lsV ds lkaM+ksa ds iztuu {kerk dk ijh{k.k laLFkku ,oa 

vaxhÏr xkaoksa ds fdlkuksa dh HkSalksa esa tqykbZ 2011 ls 'kq: fd;k 
x;kA ;g fnlacj 2012 rd tkjh jgsxkA 8osa lsV ds lkaM+ dk 

larfr ijh{k.k mudh dfV;kvksa dh igyh C;kar ds 305 ;k de 
fnuksa ds nqX/k mRiknu ds vk/kkj ij fd;k x;kA lkaM+ksa dk 
J.s khØe fuEu rkfydk e as fn;k x;k gAS  lra fr ijhf{kr 16 lkMa k+  as e as
l s th,Mhoh,,l;]w  yfq /k;kuk dk lkMa  + l[a ;k 1875 iFz ke vk;kA

vkBosa lsV dk loksZÙke larfr ijhf{kr lkaM

lkaM la[;k 1875

20.08.2001

558

ih1669

2714 fd-xzk-

2303 fd-xzk-

24.90

10444 oh;Z LVªkW

5009 oh;Z LVªkW

5435 oh;Z LVªkW

I II III

CIRB 1875 2422 4813 2155/8 1941.69/19 2005/27 150 37.5

GADVASU 2422 1875 4813 2329/6 2140.33/9 2116/15 213 53.25

NDRI 4813 1875 2422 2510/4 1909.63/16 2030/20 480 120

HAU 2422 4813 - 1737/2 1747.93/13 1746/15 –15 –3.75

IVRI* - - - - - - - -

CCBF 2422 4813 - 1905/2 1589.12/17 1622/19 283 70.75

NDUAT* - - - - - - - -

dqy 2206/22 1843.88/74 1911/96 295 73.75

bldk iztud lkaM+ lwpdkad eku 2303 gS vkSj bldh ledkfyd eknk larfr;ksa dh rqyuk esa bldh Js"Brk 24-9 izfr'kr gSA 
Hkfo"; ds lkaM+ksa ds mRiknu ds fy, fofo/k laLFkkuksa dh HkSalksa esa 3 loZJs"B lkaM+ksa dk iztuu esa mi;ksx fd;k tk jgk gSA 

tUe frfFk

çtud lkaM la[;k

tud eknk la[;k

tud eknk dh loZJs"B C;kar dk nqX/k mRiknu

lkaM lwpdkad

ledkfyd larfr ls izfr'kr mRÏ"Vrk

dqy oh;Z mRiknu

usVodZ dsUæksa@fdlkuksa dks vkiwfrZ

'ks"k (HkaMkfjr)

usVodZ ifj;kstuk ds vkBosa lsV ds mRÏ"V lkaMksa dh çtuu ;kstuk

dsUæ
larfr ijhf{kr lkaMksa dh lacf/kr dsUæksa ij Js.kh 

vkSj fof'k"V çtuu ds fy, vkoaVu
3 loksZÙke lkaMksa
dh larfr;ksa dk
nqX/k vkSlr

ledkfyd
larfr;ksa dk
nqX/k vkSlr

lHkh
larfr;ksa dk
nqX/k vkSlr

p;u
vUrj

uksV % 305 fnu nqX/k mRiknu dk oa'kkxfrRo ¾ 0-25
*bu dsæksa ij çtud lkaMksa dk mi;ksx ugha fd;k x;kA
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usVodZ ifj;kstuk dh okf"kZd leh{kk cSBd MkW- ,p-lh-xqIrk] 
lgk;d egkfuns'kd (i'kq mRiknu ,oa iztuu) dh v/;{krk esa 
2&3 flracj] 2011 dks Hkqt] xqtjkr esa gqbZA ftlesa usVodZ 
ifj;kstuk ds lHkh dsanzksa dh izxfr dh leh{kk gqbZ vkSj bu dsanzksa 
ds dk;Z esa lq/kkj gsrq fof'k"V laLrqfr;ka dh xbZaA vkbZlh,vkj 
vuqla/kku dsanz] iVuk dh leh{kk gqbZ vkSj bls fQj ls 'kq: fd;k 
x;kA gfj;k.kk ds iztuu {ks= (VSªDV) ls nq/kk: HkSalksa ,oa 
dVfM+;ksa dks [kjhnk x;k vkSj vkbZlh,vkj vuqla/kku dsanz] iVuk 
dks Hkstk x;kA eqjkZ uLy ds nks dsanzksa] ,y-,y-vkj-;w-oh-,-,l-] 
fglkj vkSj ,u-Mh-;w-,-Vh-] QStkckn] dks o"kZ ds nkSjku can 
djus dh laLrqfr dh xbZA 

xzkeh.k ifjfLFkfr;ksa esa lkaM+ksa dk larfr ijh{k.k 
lhvkbZvkjch fglkj ds xzkeh.k larfr ijh{k.k dk;Zdze 
(,QihVh) ds varxZr HkSal lq/kkj dh usVodZ ifj;kstuk ls izkIr 
ijh{k.k lkaM+ksa ds oh;Z dks iztuu mi;ksx esa yk;k x;kA bUgsa 
laLFkku }kjk vaxhd`r xkaoksa esa yxHkx 4000 HkSalksa ds mUu;u ds 
fy, iz;ksx fd;k x;kA blh Øe esa vkxs c<+rs gq, larfr tkap] 
HkSalksa dk C;kuk vkSj ekfld ijh{k.k fnol fjdkWfMaZx ds vk/kkj 

ekg la[;k olk çksVhu ySDVkst
116 7.68 ± 0.08 3.40 ± 0.01 4.35 ± 0.01

111 7.82 ± 0.07 3.39 ± 0.01 4.37 ± 0.01

109 7.71 ± 0.07 3.38 ± 0.01 4.33 ± 0.01

101 7.87 ± 0.08 3.36 ± 0.01 4.34 ± 0.01

98 7.97 ± 0.08 3.39 ± 0.01 4.41 ± 0.01

97 7.76 ± 0.10 3.39 ± 0.02 4.39 ± 0.02

99 7.59 ± 0.12 3.40 ± 0.01 4.38 ± 0.02

97 7.43 ± 0.10 3.41 ± 0.02 4.38± 0.02

97 7.59 ± 0.10 3.45 ± 0.02 4.39 ± 0.02

90 7.54 ± 0.09 3.41 ± 0.02 4.42 ± 0.02

96 7.31 ± 0.08 3.35 ± 0.01 4.34 ± 0.02

93 7.54 ± 0.08 3.37 ± 0.01 4.38 ± 0.01

1204 7.66 ± 0.03 3.39 ± 0.01 4.37 ± 0.01
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ij igyh C;kr nqX/k fjdkWMZ ds iwjk gksus rd larfr;ksa ij utj 
j[kus laca/kh dk;Z fd, x,A flracj] 2011 esa cqxkuk uked ,d 
vkSj xkao dks vaxhd`r fd;k x;kA bl rjg dqy 10 xkao 
vaxhd`r gks x,A vizSy] 2011 ls ekpZ 2012 rd dh vof/k ds 
nkSjku 3308 d`f=e xHkkZ/kku 10 xkaoksa esa ijhf{kr lkaM+ksa ls djk, 
x,A 12osa ,oa 13osa lsV ds lkaM+ksa dk oh;Z Ïf=e xHkkZ/kku ds 
fy, mi;ksx esa yk;k x;kA dqy 1664 xHkZ/kkfjr gq, vkSj 732 
larfr;ka mRiUu gqbZ] ftlesa ls 384 dVMs+ vkSj 348 dVfM+;ka FkhaA 
fofHkUu dsUnzksa dh xzkeh.k {ks= bdkbZ;ksa ij mRiUu lkaM+okj eknk 
larfr;ksa dks fpfºur fd;k x;k vkSj ekbdzks fpi yxk, x,A o"kZ 
ds nkSjku 96 eknk larfr;ksa dk ^ekfld ijh{k.k fnol nqX/k 
mRiknu* fofHkUu xzkeh.k bdkbZ dsanzksa ij fjdkWMZ fd;k x;k] 
ftlesa ls 38 eknk larfr;ka nqX/k mRiknu iwjk dj pqdh Fkha vkSj 
45 eknk larfr;ksa dk nqX/k fjdkWMZ vHkh izxfr ij gSA 13 eknk 
larfr;ksa dks nqX/k mRiknu pØ ds iwjk gksus ls igys gh csp fn;k 
x;k FkkA 31 ekpZ] 2012 dks fofHkUu xzkeh.k bdkbZ dsanzksa ij 473 
eknk larfr;ka ekStwn FkhaA buesa ls 163] 140] 84 vkSj 48 eknk 
larfr;ka Øe'k% 1 o"kZ ls de] 1&2 o"kZ] 2&3 o"kZ vkSj 3 o"kZ ls 
vf/kd dh FkhaA o"kZ ds nkSjku fofHkUu dsanzksa ij 62 eknk larfr;ka 
C;kbZaA 

laLFkku dh eqjkZ HkSalksa dk o"kZ 2011&12 esa vkSlr nqX/k ?kVd (izfr'kr)

eqjkZ ,oa uhyh&jkoh HkSalksa dk osV vkSlr eqjkZ ,oa uhyh&jkoh HkSalksa dk 305 ;k de fnu dk nqX/k mRiknd
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laLFkku esa HkSalksa dh mRikndrk
eqjkZ 
HkSalksa dh la[;k

ekpZ 2012 esa eqjkZ HkSalksa dh dqy la[;k 490 Fkh] ftlesa 174 
o;Ld HkSalsa] 110 nw/k ihrs dVM+s@dfV;k,a (,d o"kZ ls de)] 
117 >ksVs vkSj >ksfV;ka (1&2-5 o"kZ)] 64 >ksfV;ka (2-5 o"kZ ls 
vf/kd) vkSj 15 iztud lkaM+ (2-5 o"kZ ls vf/kd vk;q) 
'kkfey FksA 

nqX/k mRiknu {kerk

dqy osV (v'kq"d) vkSlr (7-83 fdxzk) vkSj >qaM vkSlr (5-
12 fdxzk) ifj;kstuk dh 'kq#vkr ls vc rd dk vf/kdre 
vkSlr ik;k x;k vkSj blls irk pyk fd o"kZ 2010&11 ds 
vkSlr esa Øe'k% 5-10 rFkk 9-17 çfr'kr dk lq/kkj gqvk gSA 305 
fnu C;kar nqX/k mRiknu (2374 fdxzk) vkSj dqy C;kar nqX/k 
mRiknu (2598 fdxzk) ik;k x;k (izfr HkSal 127 fdxzk nqX/k 
mRiknu dh o`f¼)A mRikndrk ;Fkk 305 fnu C;kar nqX/k mRiknu 
vkSj dqy C;kar nqX/k mRiknu us 2010&11 dh rqyuk esa Øe'k% 5-
14 ,oa 5-65 izfr'kr dk lq/kkj gqvkA o"kZ ds nkSjku vkSlr 
mPpre mRiknu (12-29 fdxzk) foxr o"kZ ds mPpre mRiknu 
(10-48 fdxzk) ls vf/kd FkkA 

iztuu {kerk

tuojh ls fnlacj 2011 ds nkSjku dqy xHkZ/kkj.k nj (47-66 
izfr'kr) foxr o"kZ (42-92 izfr'kr) dh rqyuk esa vf/kd ikbZ 
xbZA vU; tuu fo'ks"krk,a tSls fd igys C;kar ds le; vk;q] 
lsok dky (lfoZl ihfj;M) ,oa C;kar varjky dze'k% 51-91 
ekg] 181 fnu ,oa 485 fnu ik, x,A foxr o"kZ ds C;kar varjky 
(492 fnu) vkSj lsok dky (186) dh rqyuk esa tuu 
fo'ks"krkvksa esa lq/kkj ik;k x;kA o"kZ 2011&12 ds nkSjku 
ukekafdr vkSj ijh{k.k iztuu ls 55 eknk larfr;ka iSnk gqbZa vkSj 
34 eknk larfr;ksa us viuk igyk nqX/k pØ iwjk fd;kA 

e`R;qnj 

dqy dVM+k@dVfM+;ka e`R;qnj 2-76 izfr'kr ikbZ xbZ tksfd ;g 
2010&11 dh rqyuk esa yxHkx 72 izfr'kr de gSA lHkh vk;q 
lewgksa dh HkSalksa esa dqy e`R;qnj 2-31 izfr'kr ntZ dh xbZA 
dVM+k@dVfM+;ksa dh e`R;qnj vkSj dqy e`R;qnj ifj;kstuk dh 
'kq#vkr ls ysdj vc rd dh lcls de jgh gSaA 

tuunzO; izlkj

dqy 15 ;qok lkaM+ksa dks Hkkoh iztud lkaM+ksa ds :i esa varfje 
rkSj ij p;fur fd;k x;k vkSj 61 Js"Brj lkaM+ksa dks fdlkuksa 
dh HkSalksa ds lq/kkj gsrq fofHkUu fodkl ,tsafl;ksa@jkT;ksa dks cspk 
x;kA 

uhyh&jkoh 
Hkkjr dh egRoiw.kZ HkSal uLyksa esa ls uhyh&jkoh ,d izeq[k uLy 
gS] ftlds x`g {ks= iatkc ds xqjnkliqj] ve`rlj] rjurkju vkSj 
fQjkstiqj ftys gSaA Hkkjr esa HkSal ds bl egRoiw.kZ tuu nzO; dks 
lajf{kr djus ds fy, bl laLFkku dk ,d mi ifjlj ukHkk esa 
LFkkfir fd;k x;k vkSj mls uhyh&jkoh uLy ds lq/kkj gsrq HkSal 
lq/kkj usVodZ ifj;kstuk ds rgr 'kks/k dsUnz ds :i esa igpku 
iznku dh xbZA 

bl fjiksVZ dh vof/k ds nkSjku uhyh&jkoh lkaM+ksa ds pkSFks lsV dks 
usVodZ dk;ZØe ds varxZr QkeZ ij iztuu ds fy, mi;ksx 
fd;k tk jgk gS vkSj larfr;ksa ds izn'kZu dk fjdkWMZ j[kk tk jgk 
gSA ijh{k.k lkaM+ksa ds ikapoas lsV ds fy, ;qok lkaM+ksa dk p;u 
fd;k x;kA vklikl ds {ks= ls fy, x, rhu uhyh&jkoh lkaM+ksa 
ds oh;Z dks Hkh ijh{k.k iztuu ds fy, lkaM+ksa ds ikapoas lsV ds 
lkFk mi;ksx fd;k tk,xkA

uhyh&jkoh HkSalksa dh orZeku fLFkfr dk ewY;kadu] uLy 

vfHkyk{kf.krk,a vkSj vkuqokaf'kdh; lajpuk 

uhyh&jkoh HkSalksa ds ewy {ks= ;kuh iatkc ds xqjnkliqj] 
ve`rlj] rjurkju vkSj fQjkstiqj ftyksa esa losZ{k.k fd;k x;kA 
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iztuu {ks= okys pkj ftyksa ds 12 iz[kaMksa ds varxZr 60 xkao esa 
;g v/;;u fd;k x;kA fdlkuksa ds ikl o;Ld HkSalksa dh dqy 
la[;k vkSlru izfr ifjokj 3-35 ikbZ xbZ vkSj blesa ls 
uhyh&jkoh HkSalsa izfr ifjokj 1-17 FkhaA dqy vkSlr cká xq.k 
tSls fd 'kjhj ij 5 fpÊ (ekFkk] ck;ha vka[k] nk;ha vka[k] vxyh 
nk;ha Vkax] vxyh ck;ha Vkax] fiNyh nk;ha Vkax] fiNyh cka;ha 
Vkax] FkwFku] guq] iwaN] iwjk psgjk vkSj vk/kk psgjk) Øe'k% 98-2] 
92-5] 91-5]63-0] 63-2] 88-9] 88-0] 57-2] 56-7] 96-6] 27-5 
vkSj 59-0 izfr'kr FksA {ks= esa uhyh&jkoh dh la[;k de gksus ds 
fofHkUu dkj.kksa dk bl v/;;u ls irk pyrk gSA 

uhyh&jkoh HkSalksa dh tula[;k dk ?kVuk vkSj muds ewy uLy 
{ks= (VªSDV) esa fof'k"V vfHkyk{kf.kdrkvksa esa deh dk fn[kkbZ 
iM+uk fpark dk fo"k; gSA bl egRoiw.kZ tuunzO; ds oguh; 
j[kj[kko] vkuqokaf'kdh; lq/kkj vkSj laj{k.k ds fy, fdlkuksa ds 
i'kq lewgksa esa ;Fkk;ksX; mik; fd, tkus dh vko';drk gSA 
uhyh&jkoh HkSalksa ds vius ewy uLy {ks=ksa esa vkuqokaf'kdh; lq/kkj 
vkSj laj{k.k ds fy, rhu j.kuhfr;ka viukbZ tkuh pkfg, % (1) 
ewy uLy {ks= esa iztudksa ds laxBu LFkkfir djuk vkSj pkjksa 
ftyksa ;kuh fQjkstiqj] xqjnkliqj] ve`rlj vkSj rjurkju esa 
izR;sd esa mPpdksfV dh uhyh&jkoh HkSalksa dk iathdj.k djuk] 
(2) vksiu U;wfDy;l czhfMax (vks-,u-ch-,l-) dk;ZØe dks 
'kq: djuk vkSj pykuk ftlls lhvkbZvkjch QkeZ vkSj xzkeh.k 
{ks= dh HkSalksa ds chp nksrjQk thu izokg lqfuf'pr gksA izR;sd 
o"kZ eq[; dsfUnzr HkSalksa (Nucleus Herd) ls foLFkkfir i'kqvksa 
ds LFkku izfrLFkkiu ds fy, iztuu {ks= ls {ks= ifjfLFkfr;ksa esa 
loZJs"B izn'kZu okyh eknkvksa dks pquk tk ldrk gSA ;gh ckr 
iztuu ;ksX; lkaM+ksa ds fy, Hkh gksuh pkfg,] {ks= ls mÙke >ksVksa dks 
ykdj mUgsa foLFkkfir lkaM+ksa ds LFkku ij j[kk tk ldrk gSA ,d 
dk;Z{ke {ks= izn'kZu vfHkys[ku iz.kkyh larfr ijh{k.k vkSj mPp 
dksfV dh HkSalksa dh igpku gsrq gksuh pkfg,A (3) uhyh&jkoh 
HkSalksa dk] mPpdksfV ds iztud lkaM+ksa ls oh;Z ds fgfedj.k }kjk 
,Dl&lhVw (ex-situ) laj{k.k fd;k tkukA bu lcds vykok 
lcls egRoiw.kZ fcanq ;g gS fd fdlkuksa dks fo'ks"k dk;Z'kkykvksa 

ds ek/;e ls bl ckjs esa laosnu'khy cuk;k tk, vkSj mUgsa 
okLrfod uLy vfHkyk{kf.kdrkvksa okys iztud lkaM+ksa ds p;u 
ds izfr tkx:d fd;k tk, vkSj uhyh&jkoh HkSalksa ds izn'kZu 
ekudksa o vkd`frd fo'ks"krkvksa dks cuk, j[kus ds fy, ,d 
U;wure mRiknu lhek dks fu/kkZfjr fd;k tk,A 

HkSalksa dh la[;k ,oa fuiVku % o"kZ dh 'kq#vkr esa lewg esa dqy 
441 i'kq Fks vkSj var esa budh la[;k 402 FkhA o"kZ 2011&12 ds 
nkSjku 159 vfrfjDr i'kqvksa dh uhykeh ,oa fcdzh gqbZA

e`R;qnj 

dqy 4 dVM+ksa ,oa dVfM+;ksa dh tUe ls 12 eghus ds chp esa vkSj 
pkj o;Ld i'kqvksa dh e`R;q fofHkUu dj.kksa ls gqbZA  
dVM+k@dVfM+;ksa dh vkSj dqy i'kq dh e`R;qnj dze'k% 2-30 vkSj 
1-41 izfr'kr FkhA

o`f¼

uotkr dfV;k vkSj dVM+s ds vkSlr 'kkjhfjd Hkkj dze'k% 32-6 
vkSj 32-8 fdxzk FksA dfV;kvksa dh o`f¼ nj 6 ekg ls 12 ekg dh 
vk;q ds chp dVM+kas ls vf/kd FkhA 24 ekg dh vk;q rd 
dfV;kvksa vkSj dVM+ksa us dze'k% 325-7 fdxzk vkSj 326-7 fdxzk 
vkSlr 'kkjhfjd Hkkj izkIr fd;kA 

nqX/k mRiknu {kerk

o"kZ 2011&12 ds nkSjku HkSalksa ds ekgokj nqX/k mRiknu esa yxkrkj 
lq/kkj ns[kk x;kA o"kZ 2011&12 ds nkSjku dqy vkSlr nqX/k 
mRiknu 2045 fdxzk jgkA dqy v'kq"d ,oa lewg vkSlr dze'k% 
7-74 vkSj 5-30 fdxzk dk jgkA v'k"q d ,o a legw  vklS r nkus k as gh 
mi ifjlj d s 'k:q  gkus  s l s yds j vc rd dk vf/kdre vklS r gAS

moZjrk 

uhyh&jkoh HkSalksa esa eknkvksa esa dqy moZjrk 38-3 izfr'kr Fkh vkSj 
lkaM+okj ;g 25-9 ls 50-0 izfr'kr dh jsat esa jghA 

tuu {kerk

igyh C;kar dh vkSlr vk;q 39-7 eghus Fkh] tks fd b"Vre gSA 
dqy lsok dky vkSj C;kar varjky vof/k dze'k% 136 vkSj 464 
fnu FkhA 
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laLFkku esa HkSalksa dh mRikndrk
eqjkZ 
HkSalksa dh la[;k

ekpZ 2012 esa eqjkZ HkSalksa dh dqy la[;k 490 Fkh] ftlesa 174 
o;Ld HkSalsa] 110 nw/k ihrs dVM+s@dfV;k,a (,d o"kZ ls de)] 
117 >ksVs vkSj >ksfV;ka (1&2-5 o"kZ)] 64 >ksfV;ka (2-5 o"kZ ls 
vf/kd) vkSj 15 iztud lkaM+ (2-5 o"kZ ls vf/kd vk;q) 
'kkfey FksA 

nqX/k mRiknu {kerk

dqy osV (v'kq"d) vkSlr (7-83 fdxzk) vkSj >qaM vkSlr (5-
12 fdxzk) ifj;kstuk dh 'kq#vkr ls vc rd dk vf/kdre 
vkSlr ik;k x;k vkSj blls irk pyk fd o"kZ 2010&11 ds 
vkSlr esa Øe'k% 5-10 rFkk 9-17 çfr'kr dk lq/kkj gqvk gSA 305 
fnu C;kar nqX/k mRiknu (2374 fdxzk) vkSj dqy C;kar nqX/k 
mRiknu (2598 fdxzk) ik;k x;k (izfr HkSal 127 fdxzk nqX/k 
mRiknu dh o`f¼)A mRikndrk ;Fkk 305 fnu C;kar nqX/k mRiknu 
vkSj dqy C;kar nqX/k mRiknu us 2010&11 dh rqyuk esa Øe'k% 5-
14 ,oa 5-65 izfr'kr dk lq/kkj gqvkA o"kZ ds nkSjku vkSlr 
mPpre mRiknu (12-29 fdxzk) foxr o"kZ ds mPpre mRiknu 
(10-48 fdxzk) ls vf/kd FkkA 

iztuu {kerk

tuojh ls fnlacj 2011 ds nkSjku dqy xHkZ/kkj.k nj (47-66 
izfr'kr) foxr o"kZ (42-92 izfr'kr) dh rqyuk esa vf/kd ikbZ 
xbZA vU; tuu fo'ks"krk,a tSls fd igys C;kar ds le; vk;q] 
lsok dky (lfoZl ihfj;M) ,oa C;kar varjky dze'k% 51-91 
ekg] 181 fnu ,oa 485 fnu ik, x,A foxr o"kZ ds C;kar varjky 
(492 fnu) vkSj lsok dky (186) dh rqyuk esa tuu 
fo'ks"krkvksa esa lq/kkj ik;k x;kA o"kZ 2011&12 ds nkSjku 
ukekafdr vkSj ijh{k.k iztuu ls 55 eknk larfr;ka iSnk gqbZa vkSj 
34 eknk larfr;ksa us viuk igyk nqX/k pØ iwjk fd;kA 

e`R;qnj 

dqy dVM+k@dVfM+;ka e`R;qnj 2-76 izfr'kr ikbZ xbZ tksfd ;g 
2010&11 dh rqyuk esa yxHkx 72 izfr'kr de gSA lHkh vk;q 
lewgksa dh HkSalksa esa dqy e`R;qnj 2-31 izfr'kr ntZ dh xbZA 
dVM+k@dVfM+;ksa dh e`R;qnj vkSj dqy e`R;qnj ifj;kstuk dh 
'kq#vkr ls ysdj vc rd dh lcls de jgh gSaA 

tuunzO; izlkj

dqy 15 ;qok lkaM+ksa dks Hkkoh iztud lkaM+ksa ds :i esa varfje 
rkSj ij p;fur fd;k x;k vkSj 61 Js"Brj lkaM+ksa dks fdlkuksa 
dh HkSalksa ds lq/kkj gsrq fofHkUu fodkl ,tsafl;ksa@jkT;ksa dks cspk 
x;kA 

uhyh&jkoh 
Hkkjr dh egRoiw.kZ HkSal uLyksa esa ls uhyh&jkoh ,d izeq[k uLy 
gS] ftlds x`g {ks= iatkc ds xqjnkliqj] ve`rlj] rjurkju vkSj 
fQjkstiqj ftys gSaA Hkkjr esa HkSal ds bl egRoiw.kZ tuu nzO; dks 
lajf{kr djus ds fy, bl laLFkku dk ,d mi ifjlj ukHkk esa 
LFkkfir fd;k x;k vkSj mls uhyh&jkoh uLy ds lq/kkj gsrq HkSal 
lq/kkj usVodZ ifj;kstuk ds rgr 'kks/k dsUnz ds :i esa igpku 
iznku dh xbZA 

bl fjiksVZ dh vof/k ds nkSjku uhyh&jkoh lkaM+ksa ds pkSFks lsV dks 
usVodZ dk;ZØe ds varxZr QkeZ ij iztuu ds fy, mi;ksx 
fd;k tk jgk gS vkSj larfr;ksa ds izn'kZu dk fjdkWMZ j[kk tk jgk 
gSA ijh{k.k lkaM+ksa ds ikapoas lsV ds fy, ;qok lkaM+ksa dk p;u 
fd;k x;kA vklikl ds {ks= ls fy, x, rhu uhyh&jkoh lkaM+ksa 
ds oh;Z dks Hkh ijh{k.k iztuu ds fy, lkaM+ksa ds ikapoas lsV ds 
lkFk mi;ksx fd;k tk,xkA

uhyh&jkoh HkSalksa dh orZeku fLFkfr dk ewY;kadu] uLy 

vfHkyk{kf.krk,a vkSj vkuqokaf'kdh; lajpuk 

uhyh&jkoh HkSalksa ds ewy {ks= ;kuh iatkc ds xqjnkliqj] 
ve`rlj] rjurkju vkSj fQjkstiqj ftyksa esa losZ{k.k fd;k x;kA 
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iztuu {ks= okys pkj ftyksa ds 12 iz[kaMksa ds varxZr 60 xkao esa 
;g v/;;u fd;k x;kA fdlkuksa ds ikl o;Ld HkSalksa dh dqy 
la[;k vkSlru izfr ifjokj 3-35 ikbZ xbZ vkSj blesa ls 
uhyh&jkoh HkSalsa izfr ifjokj 1-17 FkhaA dqy vkSlr cká xq.k 
tSls fd 'kjhj ij 5 fpÊ (ekFkk] ck;ha vka[k] nk;ha vka[k] vxyh 
nk;ha Vkax] vxyh ck;ha Vkax] fiNyh nk;ha Vkax] fiNyh cka;ha 
Vkax] FkwFku] guq] iwaN] iwjk psgjk vkSj vk/kk psgjk) Øe'k% 98-2] 
92-5] 91-5]63-0] 63-2] 88-9] 88-0] 57-2] 56-7] 96-6] 27-5 
vkSj 59-0 izfr'kr FksA {ks= esa uhyh&jkoh dh la[;k de gksus ds 
fofHkUu dkj.kksa dk bl v/;;u ls irk pyrk gSA 

uhyh&jkoh HkSalksa dh tula[;k dk ?kVuk vkSj muds ewy uLy 
{ks= (VªSDV) esa fof'k"V vfHkyk{kf.kdrkvksa esa deh dk fn[kkbZ 
iM+uk fpark dk fo"k; gSA bl egRoiw.kZ tuunzO; ds oguh; 
j[kj[kko] vkuqokaf'kdh; lq/kkj vkSj laj{k.k ds fy, fdlkuksa ds 
i'kq lewgksa esa ;Fkk;ksX; mik; fd, tkus dh vko';drk gSA 
uhyh&jkoh HkSalksa ds vius ewy uLy {ks=ksa esa vkuqokaf'kdh; lq/kkj 
vkSj laj{k.k ds fy, rhu j.kuhfr;ka viukbZ tkuh pkfg, % (1) 
ewy uLy {ks= esa iztudksa ds laxBu LFkkfir djuk vkSj pkjksa 
ftyksa ;kuh fQjkstiqj] xqjnkliqj] ve`rlj vkSj rjurkju esa 
izR;sd esa mPpdksfV dh uhyh&jkoh HkSalksa dk iathdj.k djuk] 
(2) vksiu U;wfDy;l czhfMax (vks-,u-ch-,l-) dk;ZØe dks 
'kq: djuk vkSj pykuk ftlls lhvkbZvkjch QkeZ vkSj xzkeh.k 
{ks= dh HkSalksa ds chp nksrjQk thu izokg lqfuf'pr gksA izR;sd 
o"kZ eq[; dsfUnzr HkSalksa (Nucleus Herd) ls foLFkkfir i'kqvksa 
ds LFkku izfrLFkkiu ds fy, iztuu {ks= ls {ks= ifjfLFkfr;ksa esa 
loZJs"B izn'kZu okyh eknkvksa dks pquk tk ldrk gSA ;gh ckr 
iztuu ;ksX; lkaM+ksa ds fy, Hkh gksuh pkfg,] {ks= ls mÙke >ksVksa dks 
ykdj mUgsa foLFkkfir lkaM+ksa ds LFkku ij j[kk tk ldrk gSA ,d 
dk;Z{ke {ks= izn'kZu vfHkys[ku iz.kkyh larfr ijh{k.k vkSj mPp 
dksfV dh HkSalksa dh igpku gsrq gksuh pkfg,A (3) uhyh&jkoh 
HkSalksa dk] mPpdksfV ds iztud lkaM+ksa ls oh;Z ds fgfedj.k }kjk 
,Dl&lhVw (ex-situ) laj{k.k fd;k tkukA bu lcds vykok 
lcls egRoiw.kZ fcanq ;g gS fd fdlkuksa dks fo'ks"k dk;Z'kkykvksa 

ds ek/;e ls bl ckjs esa laosnu'khy cuk;k tk, vkSj mUgsa 
okLrfod uLy vfHkyk{kf.kdrkvksa okys iztud lkaM+ksa ds p;u 
ds izfr tkx:d fd;k tk, vkSj uhyh&jkoh HkSalksa ds izn'kZu 
ekudksa o vkd`frd fo'ks"krkvksa dks cuk, j[kus ds fy, ,d 
U;wure mRiknu lhek dks fu/kkZfjr fd;k tk,A 

HkSalksa dh la[;k ,oa fuiVku % o"kZ dh 'kq#vkr esa lewg esa dqy 
441 i'kq Fks vkSj var esa budh la[;k 402 FkhA o"kZ 2011&12 ds 
nkSjku 159 vfrfjDr i'kqvksa dh uhykeh ,oa fcdzh gqbZA

e`R;qnj 

dqy 4 dVM+ksa ,oa dVfM+;ksa dh tUe ls 12 eghus ds chp esa vkSj 
pkj o;Ld i'kqvksa dh e`R;q fofHkUu dj.kksa ls gqbZA  
dVM+k@dVfM+;ksa dh vkSj dqy i'kq dh e`R;qnj dze'k% 2-30 vkSj 
1-41 izfr'kr FkhA

o`f¼

uotkr dfV;k vkSj dVM+s ds vkSlr 'kkjhfjd Hkkj dze'k% 32-6 
vkSj 32-8 fdxzk FksA dfV;kvksa dh o`f¼ nj 6 ekg ls 12 ekg dh 
vk;q ds chp dVM+kas ls vf/kd FkhA 24 ekg dh vk;q rd 
dfV;kvksa vkSj dVM+ksa us dze'k% 325-7 fdxzk vkSj 326-7 fdxzk 
vkSlr 'kkjhfjd Hkkj izkIr fd;kA 

nqX/k mRiknu {kerk

o"kZ 2011&12 ds nkSjku HkSalksa ds ekgokj nqX/k mRiknu esa yxkrkj 
lq/kkj ns[kk x;kA o"kZ 2011&12 ds nkSjku dqy vkSlr nqX/k 
mRiknu 2045 fdxzk jgkA dqy v'kq"d ,oa lewg vkSlr dze'k% 
7-74 vkSj 5-30 fdxzk dk jgkA v'k"q d ,o a legw  vklS r nkus k as gh 
mi ifjlj d s 'k:q  gkus  s l s yds j vc rd dk vf/kdre vklS r gAS

moZjrk 

uhyh&jkoh HkSalksa esa eknkvksa esa dqy moZjrk 38-3 izfr'kr Fkh vkSj 
lkaM+okj ;g 25-9 ls 50-0 izfr'kr dh jsat esa jghA 

tuu {kerk

igyh C;kar dh vkSlr vk;q 39-7 eghus Fkh] tks fd b"Vre gSA 
dqy lsok dky vkSj C;kar varjky vof/k dze'k% 136 vkSj 464 
fnu FkhA 
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HkSal iw.kZ thukse vuqØe igy

cqckyl cqcsfyl (Bubalus bubalis) dk thukse jk"Vªh; i'kq 
vkuqoaf'kd lalk/ku C;wjks] djuky] dsanzh; HkSal vuqla/kku 
laLFkku] fglkj vkSj i'kq foKku izHkkx] Hkkjrh; d`f"k vuqla/kku 
ifj"kn] ubZ fnYyh ds la;qDr iz;kl }kjk vuqØfer fd;k x;kA 

HkSal thukse vuqØe ,oa vlsacyh 
ifj;kstuk ds vuqdzfer MsVk ,ulhchvkbZ lkbV 

(http://www.ncbi.nlm.nih.gov/ projects/ genome/assembly/ 

agp/AGP_Specification.shtml) ij laLdj.k Bbu_2.0-alpha ds 
:i esa miyC/k gSaA is;MZ&,aM thuksfed ykbczsjh rS;kj dh xbZ 
vkSj 30X vuqØe MsVk bY;qfeuk thukse ,ukykW;tj dk mi;ksx 
djrs gq, l`ftr fd, x,A ,dhd`r vlsacyh Qkbysa 
(,lvkj,) vfHkxeu la[;kvksa SRX016621 vkSj 
SRX015182 ds rgr miyC/k gSaA Nn~e v.kqvksa dks fufeZr djus 
ds fy, layXuksa dk la;kstu HkSal ds cksokbu (Baylor release 

Btau_4.0) vkj,p ekufp= ij vk/kkfjr Fkk (Amaral et al. 

2008)A vlsacyh esa lq/kkj izxfr ij gSA 

thukse lalk/ku MsVk csl 
6 HkSal uLyksa ds 12 usVodZ dsanzksa ls jDr uewus ,d= fd, x,A 
eqjkZ uLy ds jDr uewus lh-vkbZ-vkj-ch- fglkj] ,y-,y-vkj- 
;w-oh-,-,l- fglkj] ,u-Mh-;w-,-Vh- QStkckn] ,l-oh-oh-;w- 
oSadVjkeuxqM+e~]  ,u-Mh-vkj-vkbZ- djuky] th-,-Mh-oh-,-
,l-;w- yqf/k;kuk] vkbZ-oh-vkj-vkbZ- bTtruxj] ia<kjiqjh uLy 
ds jDr uewus ,e-ih-ds-oh- dksYgkiqj] Hknkojh ds jDr uewus 
vkbZ-th-,Q-vkj-vkbZ- >kalh] lwjrh ds jDr uewus ,e-ih-;w-,-
Vh- mn;iqj] uhyh&jkoh ds jDr uewus lh-vkbZ-vkj-oh- ukHkk 
vkSj tkQjkcknh ds jDr uewus ts-,-;w- twukx<+ ls ,d= fd;s 
x,A blesa 3100 ls vf/kd i'qkvksa dks 'kkfey fd;k x;kA 
ifj;kstuk dh 'kq#vkr ls ysdj vc rd 2755 HkSalksa dh Mh-,u-
,- laink l`ftr dh xbZA 2000 uewuk bdkb;ksa ls thuksfed Mh-
,u-,- dks pkj dsanzksa ls bdV~Bk fd;k x;k vkSj bl o"kZ ds laxzg esa 
'kkfey fd;k x;kA eqjkZ ds 200 ls vf/kd ;qok i'kqvksa vkSj 
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lwjrh uLy ds ipkl i'kqvksa dk jDr laxzg esa 'kkfey fd;k x;kA 

QhuksVkbi MsVkcsl 
oa'kkoyh@dqy vfHkys[kksa gsrq MsVk laxzg o"kZ 2009&10 ds nkSjku 
'kq: fd;k x;k FkkA buesa l`ftr thukse lalk/ku ls lacaf/kr 
o`f¼] ;kSou vk;q] nqX/k mRikndrk vkSj nqX/k la?kVu 'kkfey gSaA 
QhuksVkbi lalk/ku MsVkcsl ds fy, dqy 2226 fjdkWMZ ,d= 
fd, x,A 705 Qhuksfed fjdkWMksaZ dks bl o"kZ ds Qhuksfed 
MsVkcsl esa tksM+k@v|ru fd;k x;kA 

ySfIVu thu esa ,l-,u-ih- dk fpÊuu
102 HkSalksa ds nw/k ds uewus lkIrkfgd varjky ij ,d= fd, x,A 
nqX/k mRIkknu] nqX/k izksVhu] nqX/k olk izfr'kr] nqX/k ySDVkst tSls 
nw/k laca/kh vkadM+ksa dks lkIrkfgd varjky ij ntZ fd;k x;kA 
lHkh HkSalksa ds nqX/klzko fjdkWMZ uoacj ekg esa iwjs gks x, vkSj 
vafre vkadM+ksa dk fo'ys"k.k ,l-,-,l- (SAS) lkW¶Vos;j dk 
iz;ksx djrs gq, fd;k x;kA i'kqvksa esa ySDVkst izfr'kr esa dksbZ 
mYys[kuh; varj ugha gS] gkykafd ekSleokj mYys[kuh; fHkUurk 
gSA ekSleokj vkSj i'kqvksa ds chp Hkh olk dk izfr'kr 
mYys[kuh; :i ls fHkUu ik;k x;k gSA ;g xfeZ;ksa esa lcls 
vf/kd gSA HkSalksa esa izksVhu dk izfr'kr vyx&vyx ik;k x;k gS 
vkSj ;g ekSle ds vuq:i Hkh fHkUu gSA 102 i'kqvksa ls jDr ds 
uewus fy, x, vkSj Mh,u, foyxu fd;k x;kA izkbej fMtkbu 
fd, x, vkSj ySfIVu thu ,DtkWu ds fy, ihlhvkj dk 
b"Vrehdj.k fd;k x;kA vuqØe djuk vkSj ,l,uih lalwpu 
laca/kh dk;Z izxfr ij FkkA  

ek¡l lacaf/kr thu esa ,l-,u-ih- dk fpÊuu
eqjkZ uLy ds 16 dVM+ksa dks laLFkku esa ek¡l mRiknu ds v/;;u 
ds fy, ikyk x;kA mudh o`f¼ nj dks ns[kus ds fy;s ekfld 
'kkjhfjd Hkkj fy;k x;kA 250 fdyks 'kkjhfjd Hkkj ;k 18 ls 24 
ekg vk;q iwjh gksus ij budks ek¡l ds fy, dkVk tk;sxkA ,l-,u-
ih- fpfÊr djus gsrq 29 dVM+ksa ds Mh-,u-,- uewus fy;s x;s vkSj 
CAST, vksfLV;ksiksfUVu vkSj GHR ds fy, izkbZej cuk;s x;s 
vkSj vuqØe.k dk dk;Z izxfr ij gSA

HkSalksa dh tuu {kerk esa tuu tSo izkS|ksfxdh] enpØ lalwpu] 
vkjafHkd lxHkZrk tkap] iqVdh; xfrdh] vaMksRlxZ v/;;u] 
var%lzkfodh] iks"k.k ,oa tyok;q ifjorZu esa ,dhd`r ,oa lexz 
'kks/k dk;k±s ds ek/;e ls lq/kkj dh vko';drk gSA bl mís'; dh 
izkfIr ds fy, HkSal nSfgdh vkSj tuu izHkkx esa uj ,oa eknk HkSalksa 
ds 'kkjhfjdh ,oa tuu igyqvksa ij fofHkUu 'kks/k j.kuhfr;ka ,oa 
ifj;kstuk,a pykbZ tk jgh gSaA tuu tSo izkS|ksfxdh ,dhd`r 
,dy vaMksRlxZ Hkzw.k izR;kjksi.k (,l-vks-bZ-Vh-)] cgq vaMksRlxZ 
Hkwz.k izR;kjksi.k (,e-vks-bZ-Vh-)] Dyksfuax ,oa oh;Z fgehdj.k 
ij dsafnzr gSA vU; egRoiw.kZ igyqvksa esa v;u&lzko 'kjhjfØ;k 
foKku] izksfV;ksfeDl rFkk Hkzw.kksa ds fodkl ,oa thfor jgus dks 
fu;af=r djus okyh ,Q-th-,Q- 2] ,l-Vh-,-Vh- 5 , vkSj ;w-
Vh-,e-ih- tSlh izeq[k thuksa ds lxHkZrk lacaf/kr v/;;u 
'kkfey gSaA

tuu esa lq/kkj laca/kh izeq[k vo;oksa esa igyh C;kar dh mez vkSj 
C;karksa ds chp ds varjky dks ?kVkuk 'kkfey gSA bl mís'; dks 
izkIr djus ds fy, vkjafHkd lxHkZrk ds fy, tkap rduhdsa 
fodflr fd, tkus dh vko';drk gSA vkjafHkd lxHkZrk dk 
irk yxk, tkus ds laca/k esa izksVhu laca/kh v/;;u fd, tk jgs 
gSaA bl fn'kk esa lxHkZrk ds fofHkUu pj.kksa ij lxHkZ laca/kh 
XykbdksizksVhuksa (ih,th) ds izkIr.k ,oa 'kks/ku fo"k;d dk;Z 
fd, x, gSaA bl dk;Z ds egRo dks le>rs gq, ,d ;Fkksfpr 
vuqnku vkSipkfjd :i ls Lohd`r gqvk gS] tks fd d`f"k esa 
ewyHkwr] j.kuhfrd ,oa lhekard vuqiz;ksx vuqla/kku gsrq jk"Vªh; 
fuf/k ds rgr ,uMhvkjvkbZ] djuky ds lkFk gS vkSj ;g ̂ xk; 
,o a HklaS  e as lxHk Z lca fa /kr ikz Vs huk as (ih,ih) dk vkjfa Hkd lla pw u* 
uked ifj;kts uk d s fy, gAS  

'kks/k dk;Z vius mís';ksa dks rHkh iwjk djrs gSa tc buds fu"d"kZ 
fgr/kkjdksa }kjk mi;ksx esa yk, tk jgs gksaA bl rF; dks yf{kr 
djrs gq, vkSj y{; izkfIr gsrq fdlkuksa rFkk {ks= esa dk;Zjr 
O;fDr;ksa o laLFkkvksa ds lkFk laca/k fuekZ.k dk dk;Z lrr tkjh 
gSA d`f=e xHkkZ/kku vkSj oSKkfud fof/k ls HkSal mRiknu ij 
izf'k{k.k dk;ZØe pyk, tk jgs gSaA çfrosnu vof/k ds nkSjku 43 
vke yksxksa dks 3 izf'k{k.k dk;ZØeksa ds rgr d`f=e xHkkZ/kku ,oa 
i'kqikyu esa izf'kf{kr fd;k x;kA bu izf'kf{kr O;fDr;ksa dks 
fgehd`r oh;Z iznku dj vkxs ds fy, Hkh izksRlkgu fn;k x;kA 
lkFk gh d`f=e xHkkZ/kku lsokvksa esa muds lkeus vk jgh 
leL;kvksa ds ckjs esa mUgsa ;Fkksfpr tkudkfj;ka Hkh iznku dh xbZA 

bl laLFkku esa izf'kf{kr fdlkuksa esa ls vf/kdka'k laLFkku ls izkIr 
fgehd`r oh;Z ls yxHkx 60 izfr'kr xHkZ/kkj.k njsa izkIr djus esa 
lQy jgs gSaA fodflr dh xbZ izkS|ksfxfd;ksa dks iz{ks= f'kfojksa] 
fdlku esyksa] vkdk'kok.kh vkSj nwjn'kZu&okrkZvksa ds ek/;e ls 
Hkh izlkfjr fd;k tkrk gSA fdlkuksa ds chp rRlaca/kh Kku dk 
izlkj gks] bl mís'; ls fu;fer rkSj ij iqLrdsa] cqysfVu vkSj 
yksdfiz; vkys[k fganh esa rS;kj fd, tkrs gSaA 

mPp dksfV dh HkSalksa dh la[;k esa rsth ls c<+ksRrjh ds 
fy, SOET ,oa MOET 

Hkzw.k izR;kjksi.k dk;ZØe dk mís'; mPp dksfV dh HkSalksa ,oa lkaM+ksa 
dh la[;k esa rsth ls c<+ksRrjh lqfuf'pr djuk gSA SOET esa 
fcuk fdlh cfgtkZr gkeksZu ds lkekU; enpØ okyh nkrk HkSalksa 
dks Js"Brj lkaM+ksa ds oh;Z ls fu"ksfpr djk;k tkrk gSA fu"kspu ds 
5@6 fnu i'pkr xSj lftZdy Hkwz.k iz/kkou (¶yf'kax) fd;k 
tkrk gSA izkIr fd, x, Hkzw.k dk ewY;kadu fd;k tkrk gS vkSj 
izkIrdrkZ esa izR;kjksi.k ;k Hkfo"; ds mi;ksx ds fy, fgehdj.k 
ls igys bldk Js.kh fu/kkZj.k fd;k tkrk gSA vPNh Js.kh okys 
Hkzw.kksa dks LoLFk izkIrdÙkkZvksa esa izR;kjksfir fd;k tkrk gSA 
yxHkx 30 fnu ij vYVªklkmaM e'khu dh lgk;rk ls lxHkZrk 
tkap dh tkrh gSA  MOET esa mUgha nkrkvksa] ftUgsa SOET ds 
fy, mi;ksx fd;k tkrk gS] dks cgq vaMksRlxZ ds fy, cfgtkZr 
gkeksZu fn, tkrs gSa vkSj enpØ ds fnu Js"Brj lkaM+ksa ds oh;Z ls 
fu"ksfpr fd;k tkrk gSA Hkzw.kksa dk iz/kkou xSj lftZdy <ax ls 
fd;k tkrk gS vkSj bu Hkzw.kksa dks ;Fkkmi;qDr vknkrkvksa esa 
izR;kjksfir fd;k tkrk gSA lxHkZ HkSalksa dh ns[kHkky dh tkrh gS 
vkSj izlo rd mu ij utj j[kh tkrh gSA 
igys dh fjiksVksaZ ls irk pyrk gS fd ,dkf/kd@vfr&vaMksRlxZ 

fo"k;d mipkjksa ,oa thou{ke Hkzw.kksa dh izkfIr o rRi'pkr 

vfr&vaMksRlxZ ds izfr HkSalksa esa izfrfØ;k xk;ksa dh rqyuk esa 

fofHkUu dkj.kksa ls de gksrh gSA blfy, HkSalksa esa ,dy Hkzw.k 

fjdojh ds fy, iz/kkou dh ;kstuk cukbZ xbZA 7 nkrk HkSalks aesa gq, 

iz/kkouksa ls dsoy ,d Hkwz.k dh izkfIr gqbZA blls ,slk yxrk gS fd 

HkSalksa esa Hkzw.k izkIr.k vPNk ugha gSA cgqvaMksRlxZ ds i'pkr Hkh 

,d nkrk dks iz/kkfor fd;k x;k FkkA nks Hkwz.k izkIr fd, x, vkSj 

,d izkIrdÙkkZ esa bUgsa izR;kjksfir fd;k x;k FkkA mPp dksfV dh 

eknkvksa esa bl izkS|ksfxdh dk bLrseky djrs gq, ikap iq"V 

lxHkZrk esa ls Hkzw.k izR;kjksi.k i'pkr pkj larfr;ka mRiUu gqbZaA 
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tuu {kerk lq/kkj dk;ZØe



HkSal iw.kZ thukse vuqØe igy

cqckyl cqcsfyl (Bubalus bubalis) dk thukse jk"Vªh; i'kq 
vkuqoaf'kd lalk/ku C;wjks] djuky] dsanzh; HkSal vuqla/kku 
laLFkku] fglkj vkSj i'kq foKku izHkkx] Hkkjrh; d`f"k vuqla/kku 
ifj"kn] ubZ fnYyh ds la;qDr iz;kl }kjk vuqØfer fd;k x;kA 

HkSal thukse vuqØe ,oa vlsacyh 
ifj;kstuk ds vuqdzfer MsVk ,ulhchvkbZ lkbV 

(http://www.ncbi.nlm.nih.gov/ projects/ genome/assembly/ 

agp/AGP_Specification.shtml) ij laLdj.k Bbu_2.0-alpha ds 
:i esa miyC/k gSaA is;MZ&,aM thuksfed ykbczsjh rS;kj dh xbZ 
vkSj 30X vuqØe MsVk bY;qfeuk thukse ,ukykW;tj dk mi;ksx 
djrs gq, l`ftr fd, x,A ,dhd`r vlsacyh Qkbysa 
(,lvkj,) vfHkxeu la[;kvksa SRX016621 vkSj 
SRX015182 ds rgr miyC/k gSaA Nn~e v.kqvksa dks fufeZr djus 
ds fy, layXuksa dk la;kstu HkSal ds cksokbu (Baylor release 

Btau_4.0) vkj,p ekufp= ij vk/kkfjr Fkk (Amaral et al. 

2008)A vlsacyh esa lq/kkj izxfr ij gSA 

thukse lalk/ku MsVk csl 
6 HkSal uLyksa ds 12 usVodZ dsanzksa ls jDr uewus ,d= fd, x,A 
eqjkZ uLy ds jDr uewus lh-vkbZ-vkj-ch- fglkj] ,y-,y-vkj- 
;w-oh-,-,l- fglkj] ,u-Mh-;w-,-Vh- QStkckn] ,l-oh-oh-;w- 
oSadVjkeuxqM+e~]  ,u-Mh-vkj-vkbZ- djuky] th-,-Mh-oh-,-
,l-;w- yqf/k;kuk] vkbZ-oh-vkj-vkbZ- bTtruxj] ia<kjiqjh uLy 
ds jDr uewus ,e-ih-ds-oh- dksYgkiqj] Hknkojh ds jDr uewus 
vkbZ-th-,Q-vkj-vkbZ- >kalh] lwjrh ds jDr uewus ,e-ih-;w-,-
Vh- mn;iqj] uhyh&jkoh ds jDr uewus lh-vkbZ-vkj-oh- ukHkk 
vkSj tkQjkcknh ds jDr uewus ts-,-;w- twukx<+ ls ,d= fd;s 
x,A blesa 3100 ls vf/kd i'qkvksa dks 'kkfey fd;k x;kA 
ifj;kstuk dh 'kq#vkr ls ysdj vc rd 2755 HkSalksa dh Mh-,u-
,- laink l`ftr dh xbZA 2000 uewuk bdkb;ksa ls thuksfed Mh-
,u-,- dks pkj dsanzksa ls bdV~Bk fd;k x;k vkSj bl o"kZ ds laxzg esa 
'kkfey fd;k x;kA eqjkZ ds 200 ls vf/kd ;qok i'kqvksa vkSj 
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16 dsUæh; HkSla  vuqla/ku laLFkku] fglkjokf"kZd çfrosnu 2011&12

lwjrh uLy ds ipkl i'kqvksa dk jDr laxzg esa 'kkfey fd;k x;kA 

QhuksVkbi MsVkcsl 
oa'kkoyh@dqy vfHkys[kksa gsrq MsVk laxzg o"kZ 2009&10 ds nkSjku 
'kq: fd;k x;k FkkA buesa l`ftr thukse lalk/ku ls lacaf/kr 
o`f¼] ;kSou vk;q] nqX/k mRikndrk vkSj nqX/k la?kVu 'kkfey gSaA 
QhuksVkbi lalk/ku MsVkcsl ds fy, dqy 2226 fjdkWMZ ,d= 
fd, x,A 705 Qhuksfed fjdkWMksaZ dks bl o"kZ ds Qhuksfed 
MsVkcsl esa tksM+k@v|ru fd;k x;kA 

ySfIVu thu esa ,l-,u-ih- dk fpÊuu
102 HkSalksa ds nw/k ds uewus lkIrkfgd varjky ij ,d= fd, x,A 
nqX/k mRIkknu] nqX/k izksVhu] nqX/k olk izfr'kr] nqX/k ySDVkst tSls 
nw/k laca/kh vkadM+ksa dks lkIrkfgd varjky ij ntZ fd;k x;kA 
lHkh HkSalksa ds nqX/klzko fjdkWMZ uoacj ekg esa iwjs gks x, vkSj 
vafre vkadM+ksa dk fo'ys"k.k ,l-,-,l- (SAS) lkW¶Vos;j dk 
iz;ksx djrs gq, fd;k x;kA i'kqvksa esa ySDVkst izfr'kr esa dksbZ 
mYys[kuh; varj ugha gS] gkykafd ekSleokj mYys[kuh; fHkUurk 
gSA ekSleokj vkSj i'kqvksa ds chp Hkh olk dk izfr'kr 
mYys[kuh; :i ls fHkUu ik;k x;k gSA ;g xfeZ;ksa esa lcls 
vf/kd gSA HkSalksa esa izksVhu dk izfr'kr vyx&vyx ik;k x;k gS 
vkSj ;g ekSle ds vuq:i Hkh fHkUu gSA 102 i'kqvksa ls jDr ds 
uewus fy, x, vkSj Mh,u, foyxu fd;k x;kA izkbej fMtkbu 
fd, x, vkSj ySfIVu thu ,DtkWu ds fy, ihlhvkj dk 
b"Vrehdj.k fd;k x;kA vuqØe djuk vkSj ,l,uih lalwpu 
laca/kh dk;Z izxfr ij FkkA  

ek¡l lacaf/kr thu esa ,l-,u-ih- dk fpÊuu
eqjkZ uLy ds 16 dVM+ksa dks laLFkku esa ek¡l mRiknu ds v/;;u 
ds fy, ikyk x;kA mudh o`f¼ nj dks ns[kus ds fy;s ekfld 
'kkjhfjd Hkkj fy;k x;kA 250 fdyks 'kkjhfjd Hkkj ;k 18 ls 24 
ekg vk;q iwjh gksus ij budks ek¡l ds fy, dkVk tk;sxkA ,l-,u-
ih- fpfÊr djus gsrq 29 dVM+ksa ds Mh-,u-,- uewus fy;s x;s vkSj 
CAST, vksfLV;ksiksfUVu vkSj GHR ds fy, izkbZej cuk;s x;s 
vkSj vuqØe.k dk dk;Z izxfr ij gSA

HkSalksa dh tuu {kerk esa tuu tSo izkS|ksfxdh] enpØ lalwpu] 
vkjafHkd lxHkZrk tkap] iqVdh; xfrdh] vaMksRlxZ v/;;u] 
var%lzkfodh] iks"k.k ,oa tyok;q ifjorZu esa ,dhd`r ,oa lexz 
'kks/k dk;k±s ds ek/;e ls lq/kkj dh vko';drk gSA bl mís'; dh 
izkfIr ds fy, HkSal nSfgdh vkSj tuu izHkkx esa uj ,oa eknk HkSalksa 
ds 'kkjhfjdh ,oa tuu igyqvksa ij fofHkUu 'kks/k j.kuhfr;ka ,oa 
ifj;kstuk,a pykbZ tk jgh gSaA tuu tSo izkS|ksfxdh ,dhd`r 
,dy vaMksRlxZ Hkzw.k izR;kjksi.k (,l-vks-bZ-Vh-)] cgq vaMksRlxZ 
Hkwz.k izR;kjksi.k (,e-vks-bZ-Vh-)] Dyksfuax ,oa oh;Z fgehdj.k 
ij dsafnzr gSA vU; egRoiw.kZ igyqvksa esa v;u&lzko 'kjhjfØ;k 
foKku] izksfV;ksfeDl rFkk Hkzw.kksa ds fodkl ,oa thfor jgus dks 
fu;af=r djus okyh ,Q-th-,Q- 2] ,l-Vh-,-Vh- 5 , vkSj ;w-
Vh-,e-ih- tSlh izeq[k thuksa ds lxHkZrk lacaf/kr v/;;u 
'kkfey gSaA

tuu esa lq/kkj laca/kh izeq[k vo;oksa esa igyh C;kar dh mez vkSj 
C;karksa ds chp ds varjky dks ?kVkuk 'kkfey gSA bl mís'; dks 
izkIr djus ds fy, vkjafHkd lxHkZrk ds fy, tkap rduhdsa 
fodflr fd, tkus dh vko';drk gSA vkjafHkd lxHkZrk dk 
irk yxk, tkus ds laca/k esa izksVhu laca/kh v/;;u fd, tk jgs 
gSaA bl fn'kk esa lxHkZrk ds fofHkUu pj.kksa ij lxHkZ laca/kh 
XykbdksizksVhuksa (ih,th) ds izkIr.k ,oa 'kks/ku fo"k;d dk;Z 
fd, x, gSaA bl dk;Z ds egRo dks le>rs gq, ,d ;Fkksfpr 
vuqnku vkSipkfjd :i ls Lohd`r gqvk gS] tks fd d`f"k esa 
ewyHkwr] j.kuhfrd ,oa lhekard vuqiz;ksx vuqla/kku gsrq jk"Vªh; 
fuf/k ds rgr ,uMhvkjvkbZ] djuky ds lkFk gS vkSj ;g ̂ xk; 
,o a HklaS  e as lxHk Z lca fa /kr ikz Vs huk as (ih,ih) dk vkjfa Hkd lla pw u* 
uked ifj;kts uk d s fy, gAS  

'kks/k dk;Z vius mís';ksa dks rHkh iwjk djrs gSa tc buds fu"d"kZ 
fgr/kkjdksa }kjk mi;ksx esa yk, tk jgs gksaA bl rF; dks yf{kr 
djrs gq, vkSj y{; izkfIr gsrq fdlkuksa rFkk {ks= esa dk;Zjr 
O;fDr;ksa o laLFkkvksa ds lkFk laca/k fuekZ.k dk dk;Z lrr tkjh 
gSA d`f=e xHkkZ/kku vkSj oSKkfud fof/k ls HkSal mRiknu ij 
izf'k{k.k dk;ZØe pyk, tk jgs gSaA çfrosnu vof/k ds nkSjku 43 
vke yksxksa dks 3 izf'k{k.k dk;ZØeksa ds rgr d`f=e xHkkZ/kku ,oa 
i'kqikyu esa izf'kf{kr fd;k x;kA bu izf'kf{kr O;fDr;ksa dks 
fgehd`r oh;Z iznku dj vkxs ds fy, Hkh izksRlkgu fn;k x;kA 
lkFk gh d`f=e xHkkZ/kku lsokvksa esa muds lkeus vk jgh 
leL;kvksa ds ckjs esa mUgsa ;Fkksfpr tkudkfj;ka Hkh iznku dh xbZA 

bl laLFkku esa izf'kf{kr fdlkuksa esa ls vf/kdka'k laLFkku ls izkIr 
fgehd`r oh;Z ls yxHkx 60 izfr'kr xHkZ/kkj.k njsa izkIr djus esa 
lQy jgs gSaA fodflr dh xbZ izkS|ksfxfd;ksa dks iz{ks= f'kfojksa] 
fdlku esyksa] vkdk'kok.kh vkSj nwjn'kZu&okrkZvksa ds ek/;e ls 
Hkh izlkfjr fd;k tkrk gSA fdlkuksa ds chp rRlaca/kh Kku dk 
izlkj gks] bl mís'; ls fu;fer rkSj ij iqLrdsa] cqysfVu vkSj 
yksdfiz; vkys[k fganh esa rS;kj fd, tkrs gSaA 

mPp dksfV dh HkSalksa dh la[;k esa rsth ls c<+ksRrjh ds 
fy, SOET ,oa MOET 

Hkzw.k izR;kjksi.k dk;ZØe dk mís'; mPp dksfV dh HkSalksa ,oa lkaM+ksa 
dh la[;k esa rsth ls c<+ksRrjh lqfuf'pr djuk gSA SOET esa 
fcuk fdlh cfgtkZr gkeksZu ds lkekU; enpØ okyh nkrk HkSalksa 
dks Js"Brj lkaM+ksa ds oh;Z ls fu"ksfpr djk;k tkrk gSA fu"kspu ds 
5@6 fnu i'pkr xSj lftZdy Hkwz.k iz/kkou (¶yf'kax) fd;k 
tkrk gSA izkIr fd, x, Hkzw.k dk ewY;kadu fd;k tkrk gS vkSj 
izkIrdrkZ esa izR;kjksi.k ;k Hkfo"; ds mi;ksx ds fy, fgehdj.k 
ls igys bldk Js.kh fu/kkZj.k fd;k tkrk gSA vPNh Js.kh okys 
Hkzw.kksa dks LoLFk izkIrdÙkkZvksa esa izR;kjksfir fd;k tkrk gSA 
yxHkx 30 fnu ij vYVªklkmaM e'khu dh lgk;rk ls lxHkZrk 
tkap dh tkrh gSA  MOET esa mUgha nkrkvksa] ftUgsa SOET ds 
fy, mi;ksx fd;k tkrk gS] dks cgq vaMksRlxZ ds fy, cfgtkZr 
gkeksZu fn, tkrs gSa vkSj enpØ ds fnu Js"Brj lkaM+ksa ds oh;Z ls 
fu"ksfpr fd;k tkrk gSA Hkzw.kksa dk iz/kkou xSj lftZdy <ax ls 
fd;k tkrk gS vkSj bu Hkzw.kksa dks ;Fkkmi;qDr vknkrkvksa esa 
izR;kjksfir fd;k tkrk gSA lxHkZ HkSalksa dh ns[kHkky dh tkrh gS 
vkSj izlo rd mu ij utj j[kh tkrh gSA 
igys dh fjiksVksaZ ls irk pyrk gS fd ,dkf/kd@vfr&vaMksRlxZ 

fo"k;d mipkjksa ,oa thou{ke Hkzw.kksa dh izkfIr o rRi'pkr 

vfr&vaMksRlxZ ds izfr HkSalksa esa izfrfØ;k xk;ksa dh rqyuk esa 

fofHkUu dkj.kksa ls de gksrh gSA blfy, HkSalksa esa ,dy Hkzw.k 

fjdojh ds fy, iz/kkou dh ;kstuk cukbZ xbZA 7 nkrk HkSalks aesa gq, 

iz/kkouksa ls dsoy ,d Hkwz.k dh izkfIr gqbZA blls ,slk yxrk gS fd 

HkSalksa esa Hkzw.k izkIr.k vPNk ugha gSA cgqvaMksRlxZ ds i'pkr Hkh 

,d nkrk dks iz/kkfor fd;k x;k FkkA nks Hkwz.k izkIr fd, x, vkSj 

,d izkIrdÙkkZ esa bUgsa izR;kjksfir fd;k x;k FkkA mPp dksfV dh 

eknkvksa esa bl izkS|ksfxdh dk bLrseky djrs gq, ikap iq"V 

lxHkZrk esa ls Hkzw.k izR;kjksi.k i'pkr pkj larfr;ka mRiUu gqbZaA 
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mPpdksfV ds HkSal tuu&nzO; ds laj{k.k ,oa xq.ku 
gsrq Dyksfuax (izfr:i.k)
mPpdksfV ds HkSal tuu&nzO; ds laj{k.k ,oa xq.ku gsrq Dyksfuax 
dk;Z dks Hkh 'kq: fd;k x;k gSA bl vuqla/kku dk mís'; Kkr 
oa'kkoyh okys Js"Brj lkaM+ksa ,oa HkSalksa dk] laj{k.k ,oa ço/kZu ds 
mís'; ls] Dyksu (izfr:i) rS;kj djuk gSA Dyksfuax {kerk esa 
lq/kkj gsrq dksf'kdk lao/kZu ç;ksxksa dh ;kstuk cukbZ xbZ gS] ftlls 
vkuqokaf'kd Js"Brk okys ;qok ,oa o;Ld i'kqvksa ls nkrk 
dksf'kdkvksa dh vf/kd mi;qä laink çkIr gksA çfrosnu vof/k 
ds nkSjku ifjiDo dsaædgj.k okys vaMdksa ls dksf'kdk æO;d 
okyh nkrk dksf'kdkvksa ds ;qXeu] lay;u laca/kh dk;Z dks fd;k 
x;kA  ifjiDo vaMdksa ds lay;u vkSj lfØ;.k ds fy, 

vaMk'k;ksa (n=220) dks o/k djus ds rRdky ckn ,df=r fd;k 
x;k Fkk vkSj 6 ?kaVs ds vanj ç;ksx'kkyk esa Hkst fn;k x;k FkkA 
pw"k.k ek/;e dk ç;ksx djrs gq, 18 xst okyh lqbZ ls 2&8 feeh 
O;kl okys iqVdksa ls vaMdksa (n=133) dks foyfxr fd;k x;kA 
vaMdksa dks Vhlh,e&199 ;qä /kqykbZ ek/;e ls 4 ckj /kks;k x;k 
ftlesa iwjd :i esa 10% FBS, 0.68 mM L&XywVkfeu] 0-8 
mM lksfM;e ik;#osV vkSj 50 µg/mL tsaVkekbflu FksA 
xq.koÙkk okys vaMd iqatksa dks vkbZoh,e ek/;e (n=126) esa /kks 
fy;k x;kA fofHkUu ç;ksxksa ds fy, 15&20 vaMd iqatksa ds lewgksa 

dks 38-5°C ij laof/kZr dj fy;k x;k FkkA 24 ?kaVs dh 
ifjiDork ds i'pkr vfrfjä iqat æO;eku okys vaMd iqatksa 
(n=119) dks 1.5 mL ekbØkslsaVªh¶;wt Vîwc esa LFkkukarfjr dj 
fn;k x;k] ftlesa T2 ek/;e (2% FBS)  esa Fkk] bldk 
38.5°C ij 1 feuV rd ds fy, Å"ek;u fd;k x;k Fkk vkSj 
fQj 2 feuV ds fy, oksVsZfDlax (Hkzfey) fd;k x;kA leku 
josnkj lkbVksIykTe okys iw.kZ:is.k vukPNkfnr vaMdksa 

(n¾109) dks p;fur fd;k x;k vkSj çksust ds lkFk] T10 
(10% FBS) esa 2.0 mg/mL 38.5°C ij 8 feuV rd ds fy,] 
Å"ek;u fd;k x;kA dqy 97 vaMdksa] iw.kZ:is.k ikfpr 
ikjn'khZ vaMkoj.k okys] T2 ek/;e (2% FBS) esa LFkkukarfjr 

fd, x, vkSj 38.5°C ij 30 feuV rd ds fy, ;k rc rd 
Å"ek;u fd;k x;k] tc rd fd cfg%lj.k 'kadq twe 
LVhfj;ksekbØksLdksi ls vklkuh ls fn[kkbZ u fn;kA cfg%lj.k 
'kadq /kkjd vaMdksa dks lkbVksdSysflu B (T2 ek/;e esa 2.5 mg/ 

mL) ds 4 mL okys ik= esa LFkkukarfjr fd;k x;k FkkA
cfg%lj.k 'kadq /kkjd vaMdksa (n=85)dks ekbØksCysM dk ç;ksx 
djrs gq, bl çdkj f}Hkkftr fd;k x;k fd NksVs okys vk/ks fgLls 
esa cfg%lj.k 'kadq gks vkSj cM+s okys fgLls esa dsaæd u gksA fcuk 
cfg%lj.k 'kadq okys f}Hkkftr vaMdksa dk 20 feuV ds fy, 
Å"ek;u fd;k x;k] rkfd xksykdkj dh iquiZzkfIr gks tk,A 
dsaædgj.k dh iqf"V Hoechst 33342 LVsfuax }kjk dh xbZAnkrk 
dksf'kdkvksa vkSj lkbVksIykLV (vdsaædh Mseh&vaMdksa] n=76) 
ds ;qXeu ,oa lay;u ds fy, blds Åij dksey <ax ls ?kqekrs gq, 
,dy] xksy] e/;e vkdkj dksf'kdk ds lkFk la;kstu gksus fn;k 
x;kA Mseh vaMd nkrk dksf'kdk ;qXeksa (;qXed n=23) dks 
lkE;u ds fy, lay;u ek/;e esa LFkkukarfjr fd;k x;kA 
;qXedksa ,oa 'ks"k Mseh&vaMdksa dks fQj lay;u ek/;e okys 
lay;u dks"B ds mÙkjh ,oa nf{k.kh fgLlksa esa LFkkukarfjr fd;k 
x;k (BTX ekbØksLykbM 0.5mm xSi] ECM-2001;BTX-

Harvard midj.k] eSlkP;wlsV~l] vesfjdk)A vkjaHk esa ;qXed 
dks BTX bysDVªks lsy eSuhiqysVj dk ç;ksx djrs gq, ,d ,lh 
iYl (4 V) ls lajsf[kr fd;k x;k Fkk ftlls fd dkf;d 
(lksesfVd) dksf'kdk ½.kkRed bysDVªksM ds lEeq[k gksA 
lajs[k.k ds rRdky ckn Mseh&lkbVksIykLV dks dkf;d dksf'kdk 
ds fudV lay;u dks"B esa çfo"V djk;k x;kA 
Mseh&lkbVksIykLVksa ds chp tSls gh dkf;d dksf'kdk nc xbZ] 
,d ,dy Mhlh iYl (4 feuV ds fy, 3.36 kV/cm) dk ç;ksx 
fd;k x;kA

HkSal esa iztuu ds lanHkZ esa oh;Z f>Yyh vkSj Mh,u, 
dh lexzrk ij fge&ifjj{k.k ds izHkko
Lohdk;Z tuu {kerk ds fy, fpfÊr ,oa p;fur lkaM+ksa esa çtuu 
{kerk dh tkap dh xbZA oh;Z thofefr] vU; yf{kr xq.kksa ds 

foLrkfjr D;wewyl dksf'kdkvksa ds lkFk vaMd tksuk isywflMk ds lkFk ifjiDo vaMd /kqzoh; fiaM çnf'kZr djrk gqvk ifjiDo vaMd
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lkFk tuu lwpdkad dks cukus ds fy, mi;ksxh gks ldrh gSA 
blfy,] lkaM+ oh;Z vkdkjfefr ij fge ifjj{k.k ds çHkko dks 
tkuus ds Øe esa eqjkZ lkaM+ksa esa rkts ,oa fgehd`r&foxfyr oh;Z ds 
fofHkUu thofefr ekunaMksa ds ekiu ds fy, mUur fØ;ki¼fr 
fodflr dh xbZA bl v/;;u esa LykbM dks ekud fof/k }kjk 
rS;kj fd;k x;k vkSj 4 fHkUu çfØ;kvksa }kjk LVsu fd;k x;k % 
fMQ&fDod (DIF), jSfiM ikikfudksykm (PAP), jSfiM 
ikikfudksykm yacs LVsfuax le;ksa ds lkFk (PAP+) vkSj gSfjl 
ghesVkstk;fyu (HH)A lh,,l, flLVe ds eSfVªDl lkW¶Vos;j 
dk ç;ksx djrs gq, lHkh LykbMksa dk fo'ys"k.k fd;k x;kA tkap 
dh xbZ LVsfuax fof/k;ksa esa ls MhvkbZ,Q LVsfuax fof/k] tksfd 
lh,,l, (vkbZohvks,l) ds fuekZrk }kjk laLrqr gS] us HkSal ds 
oh;Z 'kh"kZ dh thofefr ds vPNs ifj.kke ugha fn, A tcfd] 
ih,ih ,oa ,p,p LVsfuax fof/k us MhvkbZ,Q dh vis{kk csgrj 
ifj.kke fn,A ysfdu tc LVsfuax le; dks ifjofrZr fd;k x;k 
rks blus lcls vPNs ifj.kke fn, (fodflr dh xbZ fØ;k i¼fr 
uhps fn[kkbZ xbZ gS)A

orZeku izksVksdkWy (ih,ih)

pj.k le; 
1- izokgeku ikuh 1 feuV 

2- fgesVkstkbfyu fty ua- 2 2 feuV 

3- uy dk izokgeku ikuh 1 feuV 

LdkWV~l uy dk ikuh] oSdfYid 20 lsdsaM 

4- izokgeku uy dk ikuh 1 feuV 

5- 95 izfr'kr vfHkdeZd vYdksgy 20 lsdsaM 

6- ih,ih LVsu vksth 6&bZ, 1&3 feuV 

7- 100 izfr'kr vfHkdeZd vYdksgy 10 lsdsaM 

8- tkbfyu ds nks ifjorZu 1&3 feuV 

la'kksf/kr izksVksdkWy 

pj.k le; 

1- izokgeku ikuh 1 feuV 

2- fgesVkstkbfyu fty ua- 2 5 feuV 

3- uy dk izokgeku ikuh 1 feuV  

4- 95 izfr'kr vfHkdeZd vYdksgy 40 lsdsaM 

5- ih,ih LVsu vksth 6&bZ, 6 feuV 

6- 100 izfr'kr vfHkdeZd vYdksgy 10 lsdsaM 

7- tkbfyu ds nks ifjorZu 1&3 feuV 
LVsfuax izfØ;kvksa ds mijksDr ekudhdj.k ds vk/kkj ij geus 
fge ifjj{k.k ds fofHkUu pj.kksa ij ih,ih fof/k ds ek/;e ls 
HkSal ds 'kqØk.kqvksa dh thofefr dks fu"ikfnr fd;kA rkts 

'kqØk.kqvksa esa fofHkUu thofefr ekunaMksa ds fy, e/;eku (±SE) 

eku % izeq[k v{k 8.90±0.16µm, y?kq v{k 5.25±0.12 µm, 
2nh?khZdj.k 60.6±0.80%, {ks=Qy 35.11±1.35 µm , 

ifjeki 23.61±0.54 µm, vkSj ,Økslkse 43.92±1.98%, 
tcfd fgehd`r&foxfyr 'kqØk.kqvksa esa ;s eku Øe'k% bl izdkj 
ik, x, % 8.07±0.25 µm, 4.85±0.14µm, 57.09±0.82%, 

230.86±1.09 µm , 22.76±0.59µm vkSj 44.58±1.91%A 
;s ifj.kke bafxr djrs gSa fd izLrkfor fof/k;ka HkSalksa esa lkaM+ ds 
'kqØk.kqvksa ds thofefr fo'ys"k.k ds fy, lgh vkSj fo'oluh; 
gSa rFkk rkts ,oa fgehd`r&foxfyr oh;Z ds rqyukRed vkadM+s 
csgrj tuu laHkkoukvksa okys iztud lkaM+ksa ds] vU; vkd`frd 
,oa tuu xq.kksa ds lkFk la;kstu esa] ewY;kadu gsrq ,d 'kq#vkrh 
vk/kkj iznku djrs gSaA 

oh;Z mRiknu ,oa izlkj 
HkSal uLy lq/kkj gsrq usVodZ ifj;kstuk ds rgr p;fur lkaM+ksa ds 
orZeku lsV ds fy, oh;Z fgehdj.k dk dk;Z oh;Z fgehdj.k 
iz;ksx'kkyk dh izeq[k xfrfof/k;ksa esa ls ,d gSA ;gka fgehd`r 

oh;Z dk j[kj[kko fd;k tkrk gS vkSj xzkeh.k larfr ijh{k.k 
dk;ZØe ds varxZr laLFkku dh HkSalksa esa ,oa usVodZ ifj;kstuk 
dsanzksa ij Ïf=e xHkkZ/kku ds fy, mi;ksx esa yk;k tkrk gSA oh;Z 
LVªkW dks fodkl ,tasafl;ksa] fdlkuksa@xHkkZ/kkudÙkkZvksa vkSj {ks= esa 
dk;Zjr laLFkkvksa dks Hkh miyC/k djk;k tkrk gSA orZeku o"kZ easa 
dqy 73095 fgehd`r oh;Z LVªkW (laLFkku ds lkaM+ksa ds 68040] 
fdlkuksa ds lkaM+ksa ls 5055) mRikfnr gqvkA Js"Brj lkaM+ksa ds 1-
29 yk[k oh;Z LVªkW dh fcØh gqbZ] ftlls dqy 16-69 yk[k #i;s 
dh vk; gqbZA blds vfrfjDr 13500 LVªkW dh larfr ijh{k.k gsrq 
usVodZ ifj;kstuk dsanzksa dks vkiwfrZ dh xbZA 

LVsfuax fof/k dk oh;Z 'kh"kZ thoehfr ij izHkko
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mPpdksfV ds HkSal tuu&nzO; ds laj{k.k ,oa xq.ku 
gsrq Dyksfuax (izfr:i.k)
mPpdksfV ds HkSal tuu&nzO; ds laj{k.k ,oa xq.ku gsrq Dyksfuax 
dk;Z dks Hkh 'kq: fd;k x;k gSA bl vuqla/kku dk mís'; Kkr 
oa'kkoyh okys Js"Brj lkaM+ksa ,oa HkSalksa dk] laj{k.k ,oa ço/kZu ds 
mís'; ls] Dyksu (izfr:i) rS;kj djuk gSA Dyksfuax {kerk esa 
lq/kkj gsrq dksf'kdk lao/kZu ç;ksxksa dh ;kstuk cukbZ xbZ gS] ftlls 
vkuqokaf'kd Js"Brk okys ;qok ,oa o;Ld i'kqvksa ls nkrk 
dksf'kdkvksa dh vf/kd mi;qä laink çkIr gksA çfrosnu vof/k 
ds nkSjku ifjiDo dsaædgj.k okys vaMdksa ls dksf'kdk æO;d 
okyh nkrk dksf'kdkvksa ds ;qXeu] lay;u laca/kh dk;Z dks fd;k 
x;kA  ifjiDo vaMdksa ds lay;u vkSj lfØ;.k ds fy, 

vaMk'k;ksa (n=220) dks o/k djus ds rRdky ckn ,df=r fd;k 
x;k Fkk vkSj 6 ?kaVs ds vanj ç;ksx'kkyk esa Hkst fn;k x;k FkkA 
pw"k.k ek/;e dk ç;ksx djrs gq, 18 xst okyh lqbZ ls 2&8 feeh 
O;kl okys iqVdksa ls vaMdksa (n=133) dks foyfxr fd;k x;kA 
vaMdksa dks Vhlh,e&199 ;qä /kqykbZ ek/;e ls 4 ckj /kks;k x;k 
ftlesa iwjd :i esa 10% FBS, 0.68 mM L&XywVkfeu] 0-8 
mM lksfM;e ik;#osV vkSj 50 µg/mL tsaVkekbflu FksA 
xq.koÙkk okys vaMd iqatksa dks vkbZoh,e ek/;e (n=126) esa /kks 
fy;k x;kA fofHkUu ç;ksxksa ds fy, 15&20 vaMd iqatksa ds lewgksa 

dks 38-5°C ij laof/kZr dj fy;k x;k FkkA 24 ?kaVs dh 
ifjiDork ds i'pkr vfrfjä iqat æO;eku okys vaMd iqatksa 
(n=119) dks 1.5 mL ekbØkslsaVªh¶;wt Vîwc esa LFkkukarfjr dj 
fn;k x;k] ftlesa T2 ek/;e (2% FBS)  esa Fkk] bldk 
38.5°C ij 1 feuV rd ds fy, Å"ek;u fd;k x;k Fkk vkSj 
fQj 2 feuV ds fy, oksVsZfDlax (Hkzfey) fd;k x;kA leku 
josnkj lkbVksIykTe okys iw.kZ:is.k vukPNkfnr vaMdksa 

(n¾109) dks p;fur fd;k x;k vkSj çksust ds lkFk] T10 
(10% FBS) esa 2.0 mg/mL 38.5°C ij 8 feuV rd ds fy,] 
Å"ek;u fd;k x;kA dqy 97 vaMdksa] iw.kZ:is.k ikfpr 
ikjn'khZ vaMkoj.k okys] T2 ek/;e (2% FBS) esa LFkkukarfjr 

fd, x, vkSj 38.5°C ij 30 feuV rd ds fy, ;k rc rd 
Å"ek;u fd;k x;k] tc rd fd cfg%lj.k 'kadq twe 
LVhfj;ksekbØksLdksi ls vklkuh ls fn[kkbZ u fn;kA cfg%lj.k 
'kadq /kkjd vaMdksa dks lkbVksdSysflu B (T2 ek/;e esa 2.5 mg/ 

mL) ds 4 mL okys ik= esa LFkkukarfjr fd;k x;k FkkA
cfg%lj.k 'kadq /kkjd vaMdksa (n=85)dks ekbØksCysM dk ç;ksx 
djrs gq, bl çdkj f}Hkkftr fd;k x;k fd NksVs okys vk/ks fgLls 
esa cfg%lj.k 'kadq gks vkSj cM+s okys fgLls esa dsaæd u gksA fcuk 
cfg%lj.k 'kadq okys f}Hkkftr vaMdksa dk 20 feuV ds fy, 
Å"ek;u fd;k x;k] rkfd xksykdkj dh iquiZzkfIr gks tk,A 
dsaædgj.k dh iqf"V Hoechst 33342 LVsfuax }kjk dh xbZAnkrk 
dksf'kdkvksa vkSj lkbVksIykLV (vdsaædh Mseh&vaMdksa] n=76) 
ds ;qXeu ,oa lay;u ds fy, blds Åij dksey <ax ls ?kqekrs gq, 
,dy] xksy] e/;e vkdkj dksf'kdk ds lkFk la;kstu gksus fn;k 
x;kA Mseh vaMd nkrk dksf'kdk ;qXeksa (;qXed n=23) dks 
lkE;u ds fy, lay;u ek/;e esa LFkkukarfjr fd;k x;kA 
;qXedksa ,oa 'ks"k Mseh&vaMdksa dks fQj lay;u ek/;e okys 
lay;u dks"B ds mÙkjh ,oa nf{k.kh fgLlksa esa LFkkukarfjr fd;k 
x;k (BTX ekbØksLykbM 0.5mm xSi] ECM-2001;BTX-

Harvard midj.k] eSlkP;wlsV~l] vesfjdk)A vkjaHk esa ;qXed 
dks BTX bysDVªks lsy eSuhiqysVj dk ç;ksx djrs gq, ,d ,lh 
iYl (4 V) ls lajsf[kr fd;k x;k Fkk ftlls fd dkf;d 
(lksesfVd) dksf'kdk ½.kkRed bysDVªksM ds lEeq[k gksA 
lajs[k.k ds rRdky ckn Mseh&lkbVksIykLV dks dkf;d dksf'kdk 
ds fudV lay;u dks"B esa çfo"V djk;k x;kA 
Mseh&lkbVksIykLVksa ds chp tSls gh dkf;d dksf'kdk nc xbZ] 
,d ,dy Mhlh iYl (4 feuV ds fy, 3.36 kV/cm) dk ç;ksx 
fd;k x;kA

HkSal esa iztuu ds lanHkZ esa oh;Z f>Yyh vkSj Mh,u, 
dh lexzrk ij fge&ifjj{k.k ds izHkko
Lohdk;Z tuu {kerk ds fy, fpfÊr ,oa p;fur lkaM+ksa esa çtuu 
{kerk dh tkap dh xbZA oh;Z thofefr] vU; yf{kr xq.kksa ds 

foLrkfjr D;wewyl dksf'kdkvksa ds lkFk vaMd tksuk isywflMk ds lkFk ifjiDo vaMd /kqzoh; fiaM çnf'kZr djrk gqvk ifjiDo vaMd
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lkFk tuu lwpdkad dks cukus ds fy, mi;ksxh gks ldrh gSA 
blfy,] lkaM+ oh;Z vkdkjfefr ij fge ifjj{k.k ds çHkko dks 
tkuus ds Øe esa eqjkZ lkaM+ksa esa rkts ,oa fgehd`r&foxfyr oh;Z ds 
fofHkUu thofefr ekunaMksa ds ekiu ds fy, mUur fØ;ki¼fr 
fodflr dh xbZA bl v/;;u esa LykbM dks ekud fof/k }kjk 
rS;kj fd;k x;k vkSj 4 fHkUu çfØ;kvksa }kjk LVsu fd;k x;k % 
fMQ&fDod (DIF), jSfiM ikikfudksykm (PAP), jSfiM 
ikikfudksykm yacs LVsfuax le;ksa ds lkFk (PAP+) vkSj gSfjl 
ghesVkstk;fyu (HH)A lh,,l, flLVe ds eSfVªDl lkW¶Vos;j 
dk ç;ksx djrs gq, lHkh LykbMksa dk fo'ys"k.k fd;k x;kA tkap 
dh xbZ LVsfuax fof/k;ksa esa ls MhvkbZ,Q LVsfuax fof/k] tksfd 
lh,,l, (vkbZohvks,l) ds fuekZrk }kjk laLrqr gS] us HkSal ds 
oh;Z 'kh"kZ dh thofefr ds vPNs ifj.kke ugha fn, A tcfd] 
ih,ih ,oa ,p,p LVsfuax fof/k us MhvkbZ,Q dh vis{kk csgrj 
ifj.kke fn,A ysfdu tc LVsfuax le; dks ifjofrZr fd;k x;k 
rks blus lcls vPNs ifj.kke fn, (fodflr dh xbZ fØ;k i¼fr 
uhps fn[kkbZ xbZ gS)A

orZeku izksVksdkWy (ih,ih)

pj.k le; 
1- izokgeku ikuh 1 feuV 

2- fgesVkstkbfyu fty ua- 2 2 feuV 

3- uy dk izokgeku ikuh 1 feuV 

LdkWV~l uy dk ikuh] oSdfYid 20 lsdsaM 

4- izokgeku uy dk ikuh 1 feuV 

5- 95 izfr'kr vfHkdeZd vYdksgy 20 lsdsaM 

6- ih,ih LVsu vksth 6&bZ, 1&3 feuV 

7- 100 izfr'kr vfHkdeZd vYdksgy 10 lsdsaM 

8- tkbfyu ds nks ifjorZu 1&3 feuV 

la'kksf/kr izksVksdkWy 

pj.k le; 

1- izokgeku ikuh 1 feuV 

2- fgesVkstkbfyu fty ua- 2 5 feuV 

3- uy dk izokgeku ikuh 1 feuV  

4- 95 izfr'kr vfHkdeZd vYdksgy 40 lsdsaM 

5- ih,ih LVsu vksth 6&bZ, 6 feuV 

6- 100 izfr'kr vfHkdeZd vYdksgy 10 lsdsaM 

7- tkbfyu ds nks ifjorZu 1&3 feuV 
LVsfuax izfØ;kvksa ds mijksDr ekudhdj.k ds vk/kkj ij geus 
fge ifjj{k.k ds fofHkUu pj.kksa ij ih,ih fof/k ds ek/;e ls 
HkSal ds 'kqØk.kqvksa dh thofefr dks fu"ikfnr fd;kA rkts 

'kqØk.kqvksa esa fofHkUu thofefr ekunaMksa ds fy, e/;eku (±SE) 

eku % izeq[k v{k 8.90±0.16µm, y?kq v{k 5.25±0.12 µm, 
2nh?khZdj.k 60.6±0.80%, {ks=Qy 35.11±1.35 µm , 

ifjeki 23.61±0.54 µm, vkSj ,Økslkse 43.92±1.98%, 
tcfd fgehd`r&foxfyr 'kqØk.kqvksa esa ;s eku Øe'k% bl izdkj 
ik, x, % 8.07±0.25 µm, 4.85±0.14µm, 57.09±0.82%, 

230.86±1.09 µm , 22.76±0.59µm vkSj 44.58±1.91%A 
;s ifj.kke bafxr djrs gSa fd izLrkfor fof/k;ka HkSalksa esa lkaM+ ds 
'kqØk.kqvksa ds thofefr fo'ys"k.k ds fy, lgh vkSj fo'oluh; 
gSa rFkk rkts ,oa fgehd`r&foxfyr oh;Z ds rqyukRed vkadM+s 
csgrj tuu laHkkoukvksa okys iztud lkaM+ksa ds] vU; vkd`frd 
,oa tuu xq.kksa ds lkFk la;kstu esa] ewY;kadu gsrq ,d 'kq#vkrh 
vk/kkj iznku djrs gSaA 

oh;Z mRiknu ,oa izlkj 
HkSal uLy lq/kkj gsrq usVodZ ifj;kstuk ds rgr p;fur lkaM+ksa ds 
orZeku lsV ds fy, oh;Z fgehdj.k dk dk;Z oh;Z fgehdj.k 
iz;ksx'kkyk dh izeq[k xfrfof/k;ksa esa ls ,d gSA ;gka fgehd`r 

oh;Z dk j[kj[kko fd;k tkrk gS vkSj xzkeh.k larfr ijh{k.k 
dk;ZØe ds varxZr laLFkku dh HkSalksa esa ,oa usVodZ ifj;kstuk 
dsanzksa ij Ïf=e xHkkZ/kku ds fy, mi;ksx esa yk;k tkrk gSA oh;Z 
LVªkW dks fodkl ,tasafl;ksa] fdlkuksa@xHkkZ/kkudÙkkZvksa vkSj {ks= esa 
dk;Zjr laLFkkvksa dks Hkh miyC/k djk;k tkrk gSA orZeku o"kZ easa 
dqy 73095 fgehd`r oh;Z LVªkW (laLFkku ds lkaM+ksa ds 68040] 
fdlkuksa ds lkaM+ksa ls 5055) mRikfnr gqvkA Js"Brj lkaM+ksa ds 1-
29 yk[k oh;Z LVªkW dh fcØh gqbZ] ftlls dqy 16-69 yk[k #i;s 
dh vk; gqbZA blds vfrfjDr 13500 LVªkW dh larfr ijh{k.k gsrq 
usVodZ ifj;kstuk dsanzksa dks vkiwfrZ dh xbZA 

LVsfuax fof/k dk oh;Z 'kh"kZ thoehfr ij izHkko
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HkSalksa esa FkuSyk ds izfr gksLV izfrj{kk izfrfØ;k 
dk izksVhu laca/kh fo'ys"k.k 
v;u&lzko 'kjhj fØ;k foKku esa 'kks/k dk eq[; fo"k; v;u 
xzafFk;ksa ij cuk gqvk gSA i'kqikydksa ds lkeus vkus okyh izeq[k 
leL;kvksa esa ls ,d FkuSyk jksx gS ftlds dkj.k Fkuksa dh {kfr 
gksrh gSA FkuSyk] LruxzafFk;ksa esa gksus okyk 'kksFk] ,d tfVy jksx 
gSA blds vusd dkj.k] fpfdRlh; rhozrk dh fHkUu dksfV;ka] 
vof/k ,oa vo'ks"kh izHkko gSaA bls 'kkjhfjd ,oa jklk;fud 
ifjorZuksa }kjk fu/kkZfjr fd;k tkrk gS] vkerkSj ij nw/k esa thok.kq 
laca/kh ifjorZuksa vkSj xzafFkr Årdksa ds fod`frtU; ifjorZuksa ls 
ns[kk tkrk gSA jksxk.kqvksa }kjk mRiUu FkuSyk ds fo#¼ gksLV 
izfrj{kk ds fy, lcls cM+h pqukSrh nw/k esa rsth ds lkFk 
o`grHk{kdk.kq (eSØksQst) dks Mkyuk gS] ftlls fd 'kksFk dk 
izfrdkj fd;k tk ldsA gksLV izfrfØ;k vkSj dkbZd dksf'kdk 
la[;k ,oa FkuSyk ds izfr vfrlaosnu'khyrk ds chp ds laca/k ij 
v/;;uksa us nq/kk: i'kqvksa esa vkuqokaf'kdh; lq/kkj ds mik; eqgS;k 
djk, gSaA blfy, Fku@v;u LokLF; dh rqyuk esa v;u xzafFk 
fu%lzko esa gksLV izfrj{kk izksVhuksa ds fo'ys"k.k ds fy, iz;ksxksa dks 
fMtkbu fd;k x;k gSA FkuSyk ds fy, lHkh nw/k nsus okyh HkSalksa 
dh tkap lh,eVh ls dh xbZ vkSj lacaf/kr jksxk.kqvksa dh igpku 
ds fy, vuqizokg fo'ys"k.k ds fy, rFkk 2 MhbZ (2DE) ds fy, 
laof/kZr fd;k x;kA mPp izpqj izksVhu dSlhu dks gVkus gsrq 
izksVksdkWy dks ekudhd`r fd;k x;kA  FkuSyk ds fofHkUu pj.kksa 
ds 10 vo{ksfir uewuksa dks 2&MhbZ vk/kkfjr izksVhu laca/kh 
fo'ys"k.k fd;k x;kA ?kuRoekih fo'ys"k.k us 17 fHkUu :is.k 

vfHkO;Dr izksVhuksa dks n'kkZ;kA blesa lkekU;] lc Dyhfudy 
vkSj lc Dyhfudy&fefJr ,oa Dyhfudy FkuSyk ekeyksa esa 5 
izfr'kr ls vf/kd ifjorZu ns[ks x,A tSlk fd fp= esa iznf'kZr 
gSA lHkh /kCcksa dks ,ylh ,e,l&,e,l }kjk fo'ysf"kr fd;k 
x;k gSA nw/k nsus okyh HkSalksa dh [kM+h fLFkfr esa ihM+kgj vkS"kf/k;ksa 
,oa LFkkfud ,usLFkhfl;k dh enn ls v;u Årdksa dks ysus ds 
fy, U;wure laØe.k'khy fof/k ekudhÏr dh xbZA ck;ksIlh ds 
ckn i'kq us ,d lIrkg ds vanj gh LokLF; dh iqu% izkfIr dj 
yhA Ård uewuksa dks rRdky vkj-,u-,- ysVj esa ifjjf{kr fd;k 
x;k vkSj thu rFkk izksVhu laca/kh fo'ys"k.k ds fy, mi;ksx fd;k 
tk,xkA

HkSalksa esa izksVhu laca/kh n`f"Vdks.k ds lkFk vkjafHkd 

lxHkZrk tSo fpÊksa dh igpku  
HkSalksa esa lxHkZrk fof'k"V lhje izksVhuksa ds izksVhu laca/kh fo'ys"k.k 
ds fy, vkjafHkd lxHkZ HkSalksa ls lkIrkfgd varjky (0 ls d`f=e 
xHkkZ/kku i'pkr 42osa fnu rd) ij rFkk xSj&lxHkZ pØh; HkSalksa 
ls 0] 7 vkSj 14 fnu ij jDr uewus izkIr fd, x,A bUgsa mPp izpqj 
izksVhuksa ds fy, vo{ksfir fd;k x;k vkSj mlds ckn 2 vk;keh 
tsy bysDVªksQksjsfll vkSj ?kuRoekih fo'ys"k.k fd, x,A buls 
de ls de iSalB 2&Mh tsy /kCcksa dh mifLFkfr dk irk pyk] 
tks fd iwoZdkfyd HkSal lxHkZrk esa vijsxqys'ku] Mkmujsxqys'u 
;k fof'k"V pj.k ij izdVu dks iznf'kZr djrk gSA blesa viokn 
os /kCcs gSa tks mPp izpqj izksVhuksa dh fLFkfr ls lacaf/kr gSaA 
ExPASy vkSj ,ulhchvkbZ MsVkcslksa ds lkFk rqyuk djus ij bu 
/kCcksa esa ls 48 dk feyku Kkr izksVhuksa ls gqvkA ysfdu ;g 

LoPN nqX/k] lc&Dyhfudy ,oa Dyhfudy FkSusyk esa fofo/k :i ls vfHkO;Dr izksVhu
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esldV Ldksj vkSj iztkfr ls lacaf/kr fHkUu fMfxz;ksa ds :i esa 
FkkA gkykafd mPp izpqj izksVhuksa dks 2&Mh bysDVªksQksjsfll ls 
igys vo{ksfir fd;k x;k Fkk] fQj Hkh p;fur /kCcksa esa ls dqN 
esa vke izpqj izksVhuksa ds le:i tSls fd lhje ,YC;wfeu] IgG] 
lsjksVªkalQsfju] iwjd ,oa ,e,plh v.kq izkIr gq,A igpkus x, 
/kCcksa esa ls dqN esa lxHkZ tSo fpÊksa dh laHkkouk fn[kkbZ iM+rh gS] 
fo'ks"k :i ls flusIVkstsfuu&1] ,iksfyiksizksVhu ,&1] 
,iksfyiksizksVhu ch] fdjsfVu 10 vkSj okWu foysczkaM dkjd] ftUgsa 
Hkzw.kksn~Hko vkSj iwoZdkfyd lxHkZrk laca/kh Hkwfedk ds fy, 
nLrkosftr fd;k x;kA fpfÊr izksVhuksa ds thu rkfRodh 
vk/kkfjr izdk;kZRed fo'ys"k.k ls irk pyk fd buesa ls 
vf/kdka'k fu;ked] mRizsjd] dksf'kdkfoHksnd vkSj ifjogu 
izdk;ksZ esa layXu FksA 23 ikFkos esa fpfÊr izksVhuksa dh layXurk] 
Hkzw.kksn~Hko fof'k"V MCY;w,uVh ladsrd ikFkos lfgr] 
iwoZdkfyd xHkZ/kkj.k esa bu izksVhuksa dh vifjgk;Zrk dh iqf"V 
djrh gSA orZeku iz;ksx ls izksVhu&izksVhu varfØ;k MsVk ds 
ifj.kke] 9 izksVhuksa ds usVodksaZ }kjk of.kZr] gekjs bl fo'okl dks 
etcwr djrs gSa fd mYys[kuh; :i ls izHkkfor iwoZdkfyd 
lxHkZrk laca/kh izksVhu fudVorhZ <ax ls varZ&lacaf/kr gSaA blds 
n`f"Vxr dgk tk ldrk gS fd i'kq vuqla/kku esa izksVhu foKku 
vHkh Hkh viuh 'kq#vkrh voLFkk esa gS vkSj O;ogkfjd vuqiz;ksx 
;FkkFkZ esa dkjxj <ax ls mrjsa blds fy, vHkh ,d yach ;k=k 
djuh gSA 

HkSalksa esa lxHkZ xHkkZ'k;ksa ij XykbdksizksVhu laacaf/kr lxHkZrk dh 
igpku] foyxu ,oa 'kks/ku gsrq dke fd;k x;k] ftlesa 
ØksesVksxzkfQd] bysDVªksQksjsfVd] bE;wuksCykWfVax vkSj ekl 
LisDVªkseSfVªd rduhdksa dk mi;ksx fd;k x;kA bysDVªksQksjsfVd 
izksQkby vkSj osLVuZ CykWV fo'ys"k.k us iwoZdkfyd lxHkZrk ds 
ysfDVu ,fQfuVh 'kksf/kr xHkZ fu"d"kZ.k (ihbZ) ds 'kksf/kr uewuksa 
esa pkj XykbdksizksVhuksa ds 86]67]56 vkSj 51 dsMh, v.kqHkkj ds 
:i esa mifLFkfr dks izdV fd;kA 4 XykbdksizksVhuksa esa ls 3 
XykbdksizksVhu vFkkZr 67]56 vkSj 51 dsMh, izfrjks/kd lfØ;rk 
okys ik, x,A 86]75]67]56 vkSj 38 dsMh, v.kqHkkj ds 5 
XykbdksizksVhuksa dks ihbZ esa e/; ,oa mRrjdkfyd lxHkZrk ds 
fy, fpfÊr fd;k x;k vkSj lHkh izfrjks/kd lfØ;rk okys ik, 
x,A lxHkZ HkSal esa xHkkZ'k;h rjy ds XykbdksçksVhu fo'ys"k.k ls 
vkjafHkd lxHkZrk esa 98] 67] 58 vkSj 56 dsMh, v.kq Hkkjksa ds 
pkj XykbdksçksVhuksa rFkk e/; ,oa mÙkjdkfyd lxHkZrk esa 98] 
86] 75] 67] 58] 56] 48 vkSj 38 dsMh, v.kq Hkkjksa ds vkB 
XykbdksçksVhuksa irk pykA vkB XykbdksçksVhuksa esa ls rhu 
XykbdksçksVhu ;kuh 75] 67 ,oa 56 dsMh, izfrjks/kd lfØ;rk 
okys ik, x, A ,lMh,l &ih,thbZ tsy ij izdV gksus okys 
izeq[k cSaMksa dks fudkydj ,e,l fo'ys"k.k ds fy, Hkstk x;kA 

isIVkbM ekl fQaxj fizaV~l (ih,e,Q) 75 dsMh, izksVhu dk 
ifj.kke fn;k ftlesa yxHkx 170 ekl flXuy 'kkfey gSa] buesa 
ls 16 dks HkSal ih,th&7 (,dk ua- bZ3;w,eVh3) ftudk  
vuqØe dojst 42 izfr'kr] lacaf/kr@VªkalysVsM Mh,u, 
vuqØeksa dk FkkA orZeku v/;;u esa vU; ih,th vFkkZr 
ih,th&11 Hkh igpkuk x;kA ih,th&11 ds ih,e,Q ifj.kke 
esa 170 ekl flXuy 'kkfey Fks] ftlesa ls 15 dks HkSal ih,th&11 
(,dk ua- bZ3;w,eVh7)] 34 izfr'kr dk vuqØe dojst] 
lacaf/kr@VªkalysVsM Mh,u, vuqØeksa dk FkkA HkSal esa 'kk;n ;g 
igyk v/;;u gS tks vijk Ård esa ih,th&7 vkSj ih,th&11 
dk o.kZu djrk gSA lkFk gh ;g HkSal esa ,slk igyk v/;;u gS 
ftlesa ih,th 'kks/ku ds fy, MCY;wth, ysfDVu ,fQfuVh 
ØksesVksxzkQh dk bLrseky fd;k x;k gSA 

xHkZdky ds xHkkZ'k; æO; (xHkZ ds 50&100 fnuksa dk) ls izkIr fd, x,
XykbdksizksVhuksa dk bysDVªksQksjsfVd rFkk osLVuZ CykWV izkys[k

75 fdyks MkYVu izksVhu dk ekLdV&vad vk;r fp=
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HkSalksa esa FkuSyk ds izfr gksLV izfrj{kk izfrfØ;k 
dk izksVhu laca/kh fo'ys"k.k 
v;u&lzko 'kjhj fØ;k foKku esa 'kks/k dk eq[; fo"k; v;u 
xzafFk;ksa ij cuk gqvk gSA i'kqikydksa ds lkeus vkus okyh izeq[k 
leL;kvksa esa ls ,d FkuSyk jksx gS ftlds dkj.k Fkuksa dh {kfr 
gksrh gSA FkuSyk] LruxzafFk;ksa esa gksus okyk 'kksFk] ,d tfVy jksx 
gSA blds vusd dkj.k] fpfdRlh; rhozrk dh fHkUu dksfV;ka] 
vof/k ,oa vo'ks"kh izHkko gSaA bls 'kkjhfjd ,oa jklk;fud 
ifjorZuksa }kjk fu/kkZfjr fd;k tkrk gS] vkerkSj ij nw/k esa thok.kq 
laca/kh ifjorZuksa vkSj xzafFkr Årdksa ds fod`frtU; ifjorZuksa ls 
ns[kk tkrk gSA jksxk.kqvksa }kjk mRiUu FkuSyk ds fo#¼ gksLV 
izfrj{kk ds fy, lcls cM+h pqukSrh nw/k esa rsth ds lkFk 
o`grHk{kdk.kq (eSØksQst) dks Mkyuk gS] ftlls fd 'kksFk dk 
izfrdkj fd;k tk ldsA gksLV izfrfØ;k vkSj dkbZd dksf'kdk 
la[;k ,oa FkuSyk ds izfr vfrlaosnu'khyrk ds chp ds laca/k ij 
v/;;uksa us nq/kk: i'kqvksa esa vkuqokaf'kdh; lq/kkj ds mik; eqgS;k 
djk, gSaA blfy, Fku@v;u LokLF; dh rqyuk esa v;u xzafFk 
fu%lzko esa gksLV izfrj{kk izksVhuksa ds fo'ys"k.k ds fy, iz;ksxksa dks 
fMtkbu fd;k x;k gSA FkuSyk ds fy, lHkh nw/k nsus okyh HkSalksa 
dh tkap lh,eVh ls dh xbZ vkSj lacaf/kr jksxk.kqvksa dh igpku 
ds fy, vuqizokg fo'ys"k.k ds fy, rFkk 2 MhbZ (2DE) ds fy, 
laof/kZr fd;k x;kA mPp izpqj izksVhu dSlhu dks gVkus gsrq 
izksVksdkWy dks ekudhd`r fd;k x;kA  FkuSyk ds fofHkUu pj.kksa 
ds 10 vo{ksfir uewuksa dks 2&MhbZ vk/kkfjr izksVhu laca/kh 
fo'ys"k.k fd;k x;kA ?kuRoekih fo'ys"k.k us 17 fHkUu :is.k 

vfHkO;Dr izksVhuksa dks n'kkZ;kA blesa lkekU;] lc Dyhfudy 
vkSj lc Dyhfudy&fefJr ,oa Dyhfudy FkuSyk ekeyksa esa 5 
izfr'kr ls vf/kd ifjorZu ns[ks x,A tSlk fd fp= esa iznf'kZr 
gSA lHkh /kCcksa dks ,ylh ,e,l&,e,l }kjk fo'ysf"kr fd;k 
x;k gSA nw/k nsus okyh HkSalksa dh [kM+h fLFkfr esa ihM+kgj vkS"kf/k;ksa 
,oa LFkkfud ,usLFkhfl;k dh enn ls v;u Årdksa dks ysus ds 
fy, U;wure laØe.k'khy fof/k ekudhÏr dh xbZA ck;ksIlh ds 
ckn i'kq us ,d lIrkg ds vanj gh LokLF; dh iqu% izkfIr dj 
yhA Ård uewuksa dks rRdky vkj-,u-,- ysVj esa ifjjf{kr fd;k 
x;k vkSj thu rFkk izksVhu laca/kh fo'ys"k.k ds fy, mi;ksx fd;k 
tk,xkA

HkSalksa esa izksVhu laca/kh n`f"Vdks.k ds lkFk vkjafHkd 

lxHkZrk tSo fpÊksa dh igpku  
HkSalksa esa lxHkZrk fof'k"V lhje izksVhuksa ds izksVhu laca/kh fo'ys"k.k 
ds fy, vkjafHkd lxHkZ HkSalksa ls lkIrkfgd varjky (0 ls d`f=e 
xHkkZ/kku i'pkr 42osa fnu rd) ij rFkk xSj&lxHkZ pØh; HkSalksa 
ls 0] 7 vkSj 14 fnu ij jDr uewus izkIr fd, x,A bUgsa mPp izpqj 
izksVhuksa ds fy, vo{ksfir fd;k x;k vkSj mlds ckn 2 vk;keh 
tsy bysDVªksQksjsfll vkSj ?kuRoekih fo'ys"k.k fd, x,A buls 
de ls de iSalB 2&Mh tsy /kCcksa dh mifLFkfr dk irk pyk] 
tks fd iwoZdkfyd HkSal lxHkZrk esa vijsxqys'ku] Mkmujsxqys'u 
;k fof'k"V pj.k ij izdVu dks iznf'kZr djrk gSA blesa viokn 
os /kCcs gSa tks mPp izpqj izksVhuksa dh fLFkfr ls lacaf/kr gSaA 
ExPASy vkSj ,ulhchvkbZ MsVkcslksa ds lkFk rqyuk djus ij bu 
/kCcksa esa ls 48 dk feyku Kkr izksVhuksa ls gqvkA ysfdu ;g 

LoPN nqX/k] lc&Dyhfudy ,oa Dyhfudy FkSusyk esa fofo/k :i ls vfHkO;Dr izksVhu
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esldV Ldksj vkSj iztkfr ls lacaf/kr fHkUu fMfxz;ksa ds :i esa 
FkkA gkykafd mPp izpqj izksVhuksa dks 2&Mh bysDVªksQksjsfll ls 
igys vo{ksfir fd;k x;k Fkk] fQj Hkh p;fur /kCcksa esa ls dqN 
esa vke izpqj izksVhuksa ds le:i tSls fd lhje ,YC;wfeu] IgG] 
lsjksVªkalQsfju] iwjd ,oa ,e,plh v.kq izkIr gq,A igpkus x, 
/kCcksa esa ls dqN esa lxHkZ tSo fpÊksa dh laHkkouk fn[kkbZ iM+rh gS] 
fo'ks"k :i ls flusIVkstsfuu&1] ,iksfyiksizksVhu ,&1] 
,iksfyiksizksVhu ch] fdjsfVu 10 vkSj okWu foysczkaM dkjd] ftUgsa 
Hkzw.kksn~Hko vkSj iwoZdkfyd lxHkZrk laca/kh Hkwfedk ds fy, 
nLrkosftr fd;k x;kA fpfÊr izksVhuksa ds thu rkfRodh 
vk/kkfjr izdk;kZRed fo'ys"k.k ls irk pyk fd buesa ls 
vf/kdka'k fu;ked] mRizsjd] dksf'kdkfoHksnd vkSj ifjogu 
izdk;ksZ esa layXu FksA 23 ikFkos esa fpfÊr izksVhuksa dh layXurk] 
Hkzw.kksn~Hko fof'k"V MCY;w,uVh ladsrd ikFkos lfgr] 
iwoZdkfyd xHkZ/kkj.k esa bu izksVhuksa dh vifjgk;Zrk dh iqf"V 
djrh gSA orZeku iz;ksx ls izksVhu&izksVhu varfØ;k MsVk ds 
ifj.kke] 9 izksVhuksa ds usVodksaZ }kjk of.kZr] gekjs bl fo'okl dks 
etcwr djrs gSa fd mYys[kuh; :i ls izHkkfor iwoZdkfyd 
lxHkZrk laca/kh izksVhu fudVorhZ <ax ls varZ&lacaf/kr gSaA blds 
n`f"Vxr dgk tk ldrk gS fd i'kq vuqla/kku esa izksVhu foKku 
vHkh Hkh viuh 'kq#vkrh voLFkk esa gS vkSj O;ogkfjd vuqiz;ksx 
;FkkFkZ esa dkjxj <ax ls mrjsa blds fy, vHkh ,d yach ;k=k 
djuh gSA 

HkSalksa esa lxHkZ xHkkZ'k;ksa ij XykbdksizksVhu laacaf/kr lxHkZrk dh 
igpku] foyxu ,oa 'kks/ku gsrq dke fd;k x;k] ftlesa 
ØksesVksxzkfQd] bysDVªksQksjsfVd] bE;wuksCykWfVax vkSj ekl 
LisDVªkseSfVªd rduhdksa dk mi;ksx fd;k x;kA bysDVªksQksjsfVd 
izksQkby vkSj osLVuZ CykWV fo'ys"k.k us iwoZdkfyd lxHkZrk ds 
ysfDVu ,fQfuVh 'kksf/kr xHkZ fu"d"kZ.k (ihbZ) ds 'kksf/kr uewuksa 
esa pkj XykbdksizksVhuksa ds 86]67]56 vkSj 51 dsMh, v.kqHkkj ds 
:i esa mifLFkfr dks izdV fd;kA 4 XykbdksizksVhuksa esa ls 3 
XykbdksizksVhu vFkkZr 67]56 vkSj 51 dsMh, izfrjks/kd lfØ;rk 
okys ik, x,A 86]75]67]56 vkSj 38 dsMh, v.kqHkkj ds 5 
XykbdksizksVhuksa dks ihbZ esa e/; ,oa mRrjdkfyd lxHkZrk ds 
fy, fpfÊr fd;k x;k vkSj lHkh izfrjks/kd lfØ;rk okys ik, 
x,A lxHkZ HkSal esa xHkkZ'k;h rjy ds XykbdksçksVhu fo'ys"k.k ls 
vkjafHkd lxHkZrk esa 98] 67] 58 vkSj 56 dsMh, v.kq Hkkjksa ds 
pkj XykbdksçksVhuksa rFkk e/; ,oa mÙkjdkfyd lxHkZrk esa 98] 
86] 75] 67] 58] 56] 48 vkSj 38 dsMh, v.kq Hkkjksa ds vkB 
XykbdksçksVhuksa irk pykA vkB XykbdksçksVhuksa esa ls rhu 
XykbdksçksVhu ;kuh 75] 67 ,oa 56 dsMh, izfrjks/kd lfØ;rk 
okys ik, x, A ,lMh,l &ih,thbZ tsy ij izdV gksus okys 
izeq[k cSaMksa dks fudkydj ,e,l fo'ys"k.k ds fy, Hkstk x;kA 

isIVkbM ekl fQaxj fizaV~l (ih,e,Q) 75 dsMh, izksVhu dk 
ifj.kke fn;k ftlesa yxHkx 170 ekl flXuy 'kkfey gSa] buesa 
ls 16 dks HkSal ih,th&7 (,dk ua- bZ3;w,eVh3) ftudk  
vuqØe dojst 42 izfr'kr] lacaf/kr@VªkalysVsM Mh,u, 
vuqØeksa dk FkkA orZeku v/;;u esa vU; ih,th vFkkZr 
ih,th&11 Hkh igpkuk x;kA ih,th&11 ds ih,e,Q ifj.kke 
esa 170 ekl flXuy 'kkfey Fks] ftlesa ls 15 dks HkSal ih,th&11 
(,dk ua- bZ3;w,eVh7)] 34 izfr'kr dk vuqØe dojst] 
lacaf/kr@VªkalysVsM Mh,u, vuqØeksa dk FkkA HkSal esa 'kk;n ;g 
igyk v/;;u gS tks vijk Ård esa ih,th&7 vkSj ih,th&11 
dk o.kZu djrk gSA lkFk gh ;g HkSal esa ,slk igyk v/;;u gS 
ftlesa ih,th 'kks/ku ds fy, MCY;wth, ysfDVu ,fQfuVh 
ØksesVksxzkQh dk bLrseky fd;k x;k gSA 

xHkZdky ds xHkkZ'k; æO; (xHkZ ds 50&100 fnuksa dk) ls izkIr fd, x,
XykbdksizksVhuksa dk bysDVªksQksjsfVd rFkk osLVuZ CykWV izkys[k

75 fdyks MkYVu izksVhu dk ekLdV&vad vk;r fp=
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HkSal esa Hkzw.k e`R;q ds laca/k esa dSafMMsV thuksa dh 
cgq:irk
[kjkc tuu izn'kZuksa ds dkj.kksa esa ls ,d Hkzw.k o`f¼ vkSj 
mRrjthfork dks fu;af=r djus okyh izeq[k thuksa dh cgq:irk 
gks ldrh gSA bl ifj?kVuk dks fu;af=r djus okyh thuksa esa ls 
dqN FGF2, STAT5A vkSj UTMP thu gSaA thu [kaMksa esa 
,l,uih dh mifLFkfr ds fuxeu ds Øe esa rhu thu [kaMksa ds 
y{k.k fp=.k dks fd;k x;k gSA blh vuq:i ihlhvkj dks bu 
rhu thuksa ds fy, ekudhÏr fd;k x;k rFkk FGF2, STAT5A 
vkSj UTMP thuksa ds fy, Øe'k% 167, 429 ,oa 279 bp fof'k"V 
mRikn izkIr gq,A cgq:irk ds fuxeu ,oa MsVk nLrkosthdj.k ds 
fy, rhu thu [kaMksa ds ihlhvkj mRiknksa dk vuqØe cukuk 
Hkfo"; ds dk;ks± esa 'kkfey jgsxkA 

FkuyS k d s lca /a k e as of̀¼ fu;kedk as dh thu 
vfHkO;fDr 
IL-1β, IL- 6, IL-10 vkSj IL-12A thuksa ds fy, okLrfod le; 
ih-lh-vkj- ifjfLFkfr;ksa dk b"Vrehdj.k fd;k x;kA ih-lh-
vkj- izo/kZu jkW'k ykbV lkbDyj 480 (Roche Light Cycler 

480)IysVQkeZ ij fd, x, (lkW¶Vos;j laLdj.k LCS 480 1-5-

0-39)A ;s 12 µL dqy vk;ru ds lkFk fd, x, ftlesa 5 µL 

cDNA (10 xquk ruqd`r) uewuk] 5 µL lkbcj xzhu ekLVj feDl 
(,Iyk;M ck;ksflLVEl ,aM jkW'k)] 0.2 µL vxz ,oa i'p izkbej 
'kkfey FksA ih-lh-vkj- izo/kZu ges'kk gh rhu ckj nksgjk, x,A 
IyklfeM Mh-,u-,- esa Dyksu fd, x, vkj-Vh-&ih-lh-vkj- 
[kaM dk mi;ksx djrs gq, IL-1β vkSj IL-6 ds fy, ekud@ 
va'kkadu oØ@xzkQ lQyrkiwoZd rS;kj fd, x,A blls izfr 
dqy vkj-,u-,- lkanz.k dh rqyuk esa fujis{k izfrfyfi la[;kvksa 
dh x.kuk dh tk ldrh gSA izfrfyfi la[;kvksa dh fu;af=r 
(LoLFk)] lc&fDyfudy vkSj fDyfudy FkuSyk ls xzLr HkSalksa 
ds fy, x.kuk dh xbZA bl vk/kkj ij ;g ik;k x;k fd 
fDyfudy FkuSyk ls xzLr HkSalksa esa IL-1β vkSj IL-6 thuksa dh 
vfHkO;fDr vf/kd FkhA lkis{k izek=hdj.k (vkSj lanHkZ thu 
GAPDH ds fy, lkekU;hdj.k ds lkFk) ds ek/;e ls IL-1β 
vkSj IL-6 thuksa dh Dyhfudy FkuSyk esa Hkh mPp vfHkO;fDr ikbZ 

xbZA IL-10 thuksa ds fy, fDyfudy FkuSyk uewuksa esa Hkh mPp 
vfHkO;fDr ikbZ xbZA  IL-12A ds fy, vyx&vyx uewuksa esa 
dksbZ mYys[kuh; varj ugha ns[kk x;kA nqX/k&O;qRiUu dqy 
dkf;d dksf'kdkvksa esa  IL-12B dh fdlh thu vfHkO;fDr dk 
irk ugha py ik;kA 
vkWDlhVksflu mipkj ds izHkko dks ns[kus ds fy, 4 nw/k nsus okyh 
HkSalksa esa vkWDlhue batsD'ku @ 5.0 IU, ekalis'kh esa jksxk.kq jfgr 
voLFkk esa 7 fnuksa rd fnu esa nks ckj fn, x,A Fku Årdksa ds 
fy, U;wure gkfudj ck;ksIlh izfØ;k dk lQyrkiwoZd fodkl 
,oa ekudhdj.k fd;k x;k ftlesa Fku ds izdk;Z dks lcls de 
uqdlku gqvkA v.kqthofoKku fo'ys"k.k ds fy, Fku ÅÙkdksa dh 
i;kZIr ek=k dks bl U;wure gkfudj ck;ksIlh rduhd ls 
,df=r fd;k tk ldkA mipkj ds ckn lkjh HkSalsa Bhd gks xbZA

FkuSyk esa  rFkk   thuksa dh vfHkO;fDrIL-1b IL-6
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5.8S rRNA

vkj ,u , lE;drk

23dsUæh; HkSla  vuqla/ku laLFkku] fglkj okf"kZd çfrosnu 2011&12

HkSalksa esa #f/kj foKku ,oa tSo jlk;u laca/kh 
ekunaMksa ds fy, vk/kkj js[kk ekud
laiw.kZ jDr x.kukvksa ds fy, o;Ld eknkvksa ls 40 jDr uewus vkSj 
o;Ld ujksa ls 16 jDr uewus fo'ysf"kr fd, x,A buds lacaf/kr 
eku (Mean ± SD) bl izdkj ik, x, & 'osr jDr df.kdk,a 

312.28± 3.09 ,oa 17.77± 8.66 x10  /µl; U;wVªksfQYl 4.42± 
31.84 ,oa 5.45± 2.12 x 10  /µl; fyEQkslkbV~l 7.47± 3.21 

3,oa 12.00 ±7.05 x 10  /µl; eksukslkbV~l 0.30± 0.21 ,oa 
30.22 ± 0.13x10  /µl; bvksfluksfQYl 0.09± 0.18 ,oa 0.09 

3±0.07 x10  /µl; cslksfQYl 0.003± 0.011 ,oa 0.005± 
30.006x10  /µl; vkSj budh varjkRed x.kuk,a  37.06 

±15.61 ,oa 32.46 ±7.04 %; 59.55± 16.59 ,oa 65.21± 

8.02 %; 2.67 ±1.94 ,oa 1.46 ± 1.15%; 0.69± 1.28 ,oa 
0.5± 0.17 %; 0.025± 0.099 ,oa 0.013± 0.033 %; yky 
jDr df.kdk, a 7.57± 1.27 ,oa 8.83± 0.76 x106 / µl; 

gheksXyksfcu 11.60 ±1.64 ,oa 11.11 ±0.92 g/dl; ihlhoh 
39.10 ±7.07 ,oa 37.72± 3.04%; ,elhoh 1.90 ±5.81 ,oa 
42.88 ±1.78fl; ,elh,plh 31.17 ±4.61 ,oa 29.48 ±1.02 

g/dl; ,elh,p 15.60± 2.77 & 12.60 ±0.46pg; 

vkjMhMCY;wlh 21.73± 3.20 ,oa 21.36± 1.10%; ih,yVh 
259.35± 158.72 ,oa 300.44 ±51.86x103 /µl; ihlhVh 
0.27 ±0.17 & 0.27 ±0.05%; ,eihoh 10.31 ±1.05 ,oa 
8.94 ±0.67fl vkSj ihMhMCY;wlh 37.15± 3.85 ,oa  37.26 

±3.61 % A eknkvksa (50) ,oa ujksa (16) ds IykTek uewuksa dks 

dksysLVªkWy vkSj VªkbXyhljkbM ds fy, fo'ysf"kr fd;k x;k vkSj 
buds laaacaf/kr eku bl izdkj ik, x, % 81.14± 30.36 ,oa 
74.69 ± 14.75mg/dl vkSj 33.30± 25.82 ,oa 33.81± 

22.00 mg/dlA o;Ld eknk HkSalksa ds 17 IykTek uewuksa esa 
,pMh,y dksysLVªkWy 20.53± 8.59mg/dl FkkA eknk HkSalksa ls 
fy, x, 48 IykTek uewuksa vkSj o;Ld uj HkSalksa ;kuh lkaM+ksa ls 
fy, x, 16 IykTek uewuksa esa dqy izksVhu] ,yC;wfeu ,oa 
XyksC;wfyu Øe'k% 8.44± 0.60 ,oa 7.43 ± 0.54g/dl; 3.69± 

0.35 ,oa 3.21 ± 0.21g/dl vkSj 4.77± 0.57 ,oa 4.23 ± 

0.17g/dl ik, x,A eknkvksa ds 35 IykTek uewuksa vkSj ujksa ds 16 
IykTek uewuksa esa ;wfjd vEy 1.17±0.36 ,oa 0.50± 

0.16mg/dl ik;k x;kA vEyh; QkLQsVst] {kkjh; QkLQsVst] 
ySDVsV MhgkbMªkstsust] fØ,fVuhu dkbust] ,ekbyst] 
,lthvksVh] ,thihVh] fØ,fVuhu] dSfY'k;e vkSj buvkWxsZfud 
QkLQksjl ds IykTek Lrj Øe'k% 139.39 ±117.81 ,oa 
2.43±3.54U/L; 244.59 ±159.53 ,oa 192.94 ± 

14.61U/L; 2105.00±284.79 ,oa 2093.00 ±275.49U/L; 

72.18± 47.79 ,oa 53.19±15.54U/L; 5.06 ±7.93 ,oa 
2.69± 1.08U/L; 179.53± 20.96 ,oa 150.38± 24.90U/L; 

79.06± 21.57 ,oa 81.55 ±7.50U/L;1.21± 0.17 ,oa 1.36 

± 0.17mg/dl; 8.44 ±1.98 ,oa 12.36±0.75mg/dl; 9.35± 

2.37 ,oa 13.51± 1.37mg/dl  FksA lkaM+ksa ds 16 IykTek uewuksa 
esa ftad] rkack ,oa eSaxuht 42.21± 25.37µg/dl, 

75.44±26.68µg/dl vkSj 1.92 ± 0.18 mEq/L FksA 

fu;af=r lc&fDyfudy fDyfudy



HkSal esa Hkzw.k e`R;q ds laca/k esa dSafMMsV thuksa dh 
cgq:irk
[kjkc tuu izn'kZuksa ds dkj.kksa esa ls ,d Hkzw.k o`f¼ vkSj 
mRrjthfork dks fu;af=r djus okyh izeq[k thuksa dh cgq:irk 
gks ldrh gSA bl ifj?kVuk dks fu;af=r djus okyh thuksa esa ls 
dqN FGF2, STAT5A vkSj UTMP thu gSaA thu [kaMksa esa 
,l,uih dh mifLFkfr ds fuxeu ds Øe esa rhu thu [kaMksa ds 
y{k.k fp=.k dks fd;k x;k gSA blh vuq:i ihlhvkj dks bu 
rhu thuksa ds fy, ekudhÏr fd;k x;k rFkk FGF2, STAT5A 
vkSj UTMP thuksa ds fy, Øe'k% 167, 429 ,oa 279 bp fof'k"V 
mRikn izkIr gq,A cgq:irk ds fuxeu ,oa MsVk nLrkosthdj.k ds 
fy, rhu thu [kaMksa ds ihlhvkj mRiknksa dk vuqØe cukuk 
Hkfo"; ds dk;ks± esa 'kkfey jgsxkA 

FkuyS k d s lca /a k e as of̀¼ fu;kedk as dh thu 
vfHkO;fDr 
IL-1β, IL- 6, IL-10 vkSj IL-12A thuksa ds fy, okLrfod le; 
ih-lh-vkj- ifjfLFkfr;ksa dk b"Vrehdj.k fd;k x;kA ih-lh-
vkj- izo/kZu jkW'k ykbV lkbDyj 480 (Roche Light Cycler 

480)IysVQkeZ ij fd, x, (lkW¶Vos;j laLdj.k LCS 480 1-5-

0-39)A ;s 12 µL dqy vk;ru ds lkFk fd, x, ftlesa 5 µL 

cDNA (10 xquk ruqd`r) uewuk] 5 µL lkbcj xzhu ekLVj feDl 
(,Iyk;M ck;ksflLVEl ,aM jkW'k)] 0.2 µL vxz ,oa i'p izkbej 
'kkfey FksA ih-lh-vkj- izo/kZu ges'kk gh rhu ckj nksgjk, x,A 
IyklfeM Mh-,u-,- esa Dyksu fd, x, vkj-Vh-&ih-lh-vkj- 
[kaM dk mi;ksx djrs gq, IL-1β vkSj IL-6 ds fy, ekud@ 
va'kkadu oØ@xzkQ lQyrkiwoZd rS;kj fd, x,A blls izfr 
dqy vkj-,u-,- lkanz.k dh rqyuk esa fujis{k izfrfyfi la[;kvksa 
dh x.kuk dh tk ldrh gSA izfrfyfi la[;kvksa dh fu;af=r 
(LoLFk)] lc&fDyfudy vkSj fDyfudy FkuSyk ls xzLr HkSalksa 
ds fy, x.kuk dh xbZA bl vk/kkj ij ;g ik;k x;k fd 
fDyfudy FkuSyk ls xzLr HkSalksa esa IL-1β vkSj IL-6 thuksa dh 
vfHkO;fDr vf/kd FkhA lkis{k izek=hdj.k (vkSj lanHkZ thu 
GAPDH ds fy, lkekU;hdj.k ds lkFk) ds ek/;e ls IL-1β 
vkSj IL-6 thuksa dh Dyhfudy FkuSyk esa Hkh mPp vfHkO;fDr ikbZ 

xbZA IL-10 thuksa ds fy, fDyfudy FkuSyk uewuksa esa Hkh mPp 
vfHkO;fDr ikbZ xbZA  IL-12A ds fy, vyx&vyx uewuksa esa 
dksbZ mYys[kuh; varj ugha ns[kk x;kA nqX/k&O;qRiUu dqy 
dkf;d dksf'kdkvksa esa  IL-12B dh fdlh thu vfHkO;fDr dk 
irk ugha py ik;kA 
vkWDlhVksflu mipkj ds izHkko dks ns[kus ds fy, 4 nw/k nsus okyh 
HkSalksa esa vkWDlhue batsD'ku @ 5.0 IU, ekalis'kh esa jksxk.kq jfgr 
voLFkk esa 7 fnuksa rd fnu esa nks ckj fn, x,A Fku Årdksa ds 
fy, U;wure gkfudj ck;ksIlh izfØ;k dk lQyrkiwoZd fodkl 
,oa ekudhdj.k fd;k x;k ftlesa Fku ds izdk;Z dks lcls de 
uqdlku gqvkA v.kqthofoKku fo'ys"k.k ds fy, Fku ÅÙkdksa dh 
i;kZIr ek=k dks bl U;wure gkfudj ck;ksIlh rduhd ls 
,df=r fd;k tk ldkA mipkj ds ckn lkjh HkSalsa Bhd gks xbZA

FkuSyk esa  rFkk   thuksa dh vfHkO;fDrIL-1b IL-6
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HkSalksa esa #f/kj foKku ,oa tSo jlk;u laca/kh 
ekunaMksa ds fy, vk/kkj js[kk ekud
laiw.kZ jDr x.kukvksa ds fy, o;Ld eknkvksa ls 40 jDr uewus vkSj 
o;Ld ujksa ls 16 jDr uewus fo'ysf"kr fd, x,A buds lacaf/kr 
eku (Mean ± SD) bl izdkj ik, x, & 'osr jDr df.kdk,a 

312.28± 3.09 ,oa 17.77± 8.66 x10  /µl; U;wVªksfQYl 4.42± 
31.84 ,oa 5.45± 2.12 x 10  /µl; fyEQkslkbV~l 7.47± 3.21 

3,oa 12.00 ±7.05 x 10  /µl; eksukslkbV~l 0.30± 0.21 ,oa 
30.22 ± 0.13x10  /µl; bvksfluksfQYl 0.09± 0.18 ,oa 0.09 

3±0.07 x10  /µl; cslksfQYl 0.003± 0.011 ,oa 0.005± 
30.006x10  /µl; vkSj budh varjkRed x.kuk,a  37.06 

±15.61 ,oa 32.46 ±7.04 %; 59.55± 16.59 ,oa 65.21± 

8.02 %; 2.67 ±1.94 ,oa 1.46 ± 1.15%; 0.69± 1.28 ,oa 
0.5± 0.17 %; 0.025± 0.099 ,oa 0.013± 0.033 %; yky 
jDr df.kdk, a 7.57± 1.27 ,oa 8.83± 0.76 x106 / µl; 

gheksXyksfcu 11.60 ±1.64 ,oa 11.11 ±0.92 g/dl; ihlhoh 
39.10 ±7.07 ,oa 37.72± 3.04%; ,elhoh 1.90 ±5.81 ,oa 
42.88 ±1.78fl; ,elh,plh 31.17 ±4.61 ,oa 29.48 ±1.02 

g/dl; ,elh,p 15.60± 2.77 & 12.60 ±0.46pg; 

vkjMhMCY;wlh 21.73± 3.20 ,oa 21.36± 1.10%; ih,yVh 
259.35± 158.72 ,oa 300.44 ±51.86x103 /µl; ihlhVh 
0.27 ±0.17 & 0.27 ±0.05%; ,eihoh 10.31 ±1.05 ,oa 
8.94 ±0.67fl vkSj ihMhMCY;wlh 37.15± 3.85 ,oa  37.26 

±3.61 % A eknkvksa (50) ,oa ujksa (16) ds IykTek uewuksa dks 

dksysLVªkWy vkSj VªkbXyhljkbM ds fy, fo'ysf"kr fd;k x;k vkSj 
buds laaacaf/kr eku bl izdkj ik, x, % 81.14± 30.36 ,oa 
74.69 ± 14.75mg/dl vkSj 33.30± 25.82 ,oa 33.81± 

22.00 mg/dlA o;Ld eknk HkSalksa ds 17 IykTek uewuksa esa 
,pMh,y dksysLVªkWy 20.53± 8.59mg/dl FkkA eknk HkSalksa ls 
fy, x, 48 IykTek uewuksa vkSj o;Ld uj HkSalksa ;kuh lkaM+ksa ls 
fy, x, 16 IykTek uewuksa esa dqy izksVhu] ,yC;wfeu ,oa 
XyksC;wfyu Øe'k% 8.44± 0.60 ,oa 7.43 ± 0.54g/dl; 3.69± 

0.35 ,oa 3.21 ± 0.21g/dl vkSj 4.77± 0.57 ,oa 4.23 ± 

0.17g/dl ik, x,A eknkvksa ds 35 IykTek uewuksa vkSj ujksa ds 16 
IykTek uewuksa esa ;wfjd vEy 1.17±0.36 ,oa 0.50± 

0.16mg/dl ik;k x;kA vEyh; QkLQsVst] {kkjh; QkLQsVst] 
ySDVsV MhgkbMªkstsust] fØ,fVuhu dkbust] ,ekbyst] 
,lthvksVh] ,thihVh] fØ,fVuhu] dSfY'k;e vkSj buvkWxsZfud 
QkLQksjl ds IykTek Lrj Øe'k% 139.39 ±117.81 ,oa 
2.43±3.54U/L; 244.59 ±159.53 ,oa 192.94 ± 

14.61U/L; 2105.00±284.79 ,oa 2093.00 ±275.49U/L; 

72.18± 47.79 ,oa 53.19±15.54U/L; 5.06 ±7.93 ,oa 
2.69± 1.08U/L; 179.53± 20.96 ,oa 150.38± 24.90U/L; 

79.06± 21.57 ,oa 81.55 ±7.50U/L;1.21± 0.17 ,oa 1.36 

± 0.17mg/dl; 8.44 ±1.98 ,oa 12.36±0.75mg/dl; 9.35± 

2.37 ,oa 13.51± 1.37mg/dl  FksA lkaM+ksa ds 16 IykTek uewuksa 
esa ftad] rkack ,oa eSaxuht 42.21± 25.37µg/dl, 

75.44±26.68µg/dl vkSj 1.92 ± 0.18 mEq/L FksA 

fu;af=r lc&fDyfudy fDyfudy



iks"kd xq.koÙkk esa lqèkkj vkSj LFkkuh; rkSj ij miyCèk pkjk 
lalkèkuksa dk mi;ksx] iks"kd rRoksa dh deh dks iwjk djrs gq, 
iwjd vkgkj] HkSalksa dh fofHkUu Jsf.k;ksa ds fy, laiw.kZ vkgkj ,oa 
laiw.kZ feJr jk'kuksa dk fodkl] fofHkUu Ïf"k vkèkkfjr m|ksxksa 
ds miksRiknksa dk jk'kuksa esa mi;ksx] ;s os fcanq gSa tks bl dk;ZØe ds 
rgr 'kksèk ds fo"k; cus jgsaxsA :eUFk fd.ou ds vkgkj 
ifjpkyu vkSj :eUFk lw{ethoksa ds ifjpkyu ,oa ifjo/kZu dks 
:eUFk esa de xq.koRrk pkjk@vkgkj ds fo?kVu dks c<+kus gsrq 
lokZfèkd laHkkouk'khy n`f"Vdks.k ds :i esa ns[kk tkuk] bl 
dk;ZØe dk ,d vkSj egRoiw.kZ dsafnzr fo"k; gSA vkgkj ,oa 
:eUFkh lw{ethoksa ds ifjpkfyr ifjo/kZu }kjk feFksu mRiknu 
,oa mRltZu ds 'keu ds izfr oSKkfudksa ,oa 'kksèkdrkZvksa dk è;ku 
cuk jgsxkA 

pkjk mi;ksx] o`f¼ nj ,oa nqXèk mRiknu ds chp 
lacaèk

HkSalksa esa foxr dbZ n'kdksa ls ,-vkbZ-lh-vkj-ih- ,oa usVodZ eksM 
ds rgr ns'k esa vkuqokaf'kdh; lqèkkj dk;ZØe py jgk gSA 
ftlds ifj.kke Lo:i fofHkUu mRiknu ,oa tuu igyqvksa ij 
vkadM+s@lwpuk,a cM+h la[;k esa l`ftr gq, gSaA gkykafd mRiknu 
{kerk esa lqèkkj dks i'kqvksa dks fn, tkus okys iks"k.k ls lacafèkr 
ugha fd;k x;k gSA i'kqvksa ds fo'ks"k leqPp;ksa ds rgr iks"kd 
rRo mi;ksx (ikP;rk@p;kip;) lacaèkh vè;;u ugha gq, gSaA 
pwafd i'kq@HkSal mRiknu m|e dk 70 izfr'kr ls vfèkd] iksf"kr 
iks"kd rRoksa lacaèkh vkxr gSaA blfy, vkuqokaf'kdh; lqèkkj ,oa 
i'kq&iks"k.k ds chp lacaèk dh LFkkiuk ij vè;;uksa dk 
mYys[kuh; egRo gSA mUur (Js"Brj) i'kqvksa dks ikydksa ds 
fy, vf/kd mi;ksxh vkfFkZd laink cukus gsrw n`f"Vdks.k j[krs 
gq, laLFkku esa usVodZ ifj;kstuk ds rgr pyk, tk jgs v/;;u 
esa HkSalksa dh mRiknd {kerk esa lq/kkj ,oa iks"k.k (fn;k tkus okyk 
pkjk) ds chp lacaèk LFkkfir fd;k tk, vkSj ewY;kadu fd;k 
tk,A xr o"kks± esa ekStwnk lsVksa ds i'kqvksa ,oa fofHkUu lsVksa ds 
i'kqvksa ls izkIr vkadM+ksa dh miyC/krk ds vuqlkj 
ikP;rk@p;kip; v/;;uksa dks tSlk Hkh vko';d gks] lapkfyr 
fd;k tk,A çfrosnu vofèk ds nkSjku ifjlj ,oa miifjlj ds 
eqjkZ ,oa uhyh&jkoh HkSalksa ds lewgksa ds LokLF;] tuu ,oa mRiknu 
lacaèkh vkadM+kas dks [kaxkyk x;k vkSj o"kZ 1992&93 ls ysdj o"kZ 
2006&2007 ds chp dh vofèk ds vkadM+ksa dks o"kZokj 

rkfydkc¼ fd;k x;kA bu vkadM+ksa ds ifj.kkeksa ds vkSlr dks 3 
ikap o"khZ; vofèk;ksa (o"kZ 1992&97] 1997&2002] 
2002&07) ds fy, fo'ysf"kr fd;k x;kA fofHkUu ekunaMksa ij 
vkadM+ksa ds fo'ys"k.k dks vkxs Hkh fd;k tk jgk gSA 

o`f¼ mRiknu ij lhed vehuks&vEyksa (,y-,-
,-) dks 'kkfey djus ds izHkko 

20 >ksfV;ksa dks 4 lewgksa esa foHkkftr fd;k x;k vkSj leku jk'ku 
fn, x,A mipkj lewg 1] 2 ,oa 3 vkSj okf.kfT;d :i ls 
miyCèk lhed vehuks&vEy 'kq"d&inkFkZ varxZzg.k ds 0-15 
izfr'kr dh nj ls fn;k x;k vkSj jk'ku ds vykok fn, x, iwjd 
bl izdkj Fks % fu;af=r jk'ku vko';drkuqlkj] mipkj 1 dsoy 
ykbflu dh vkiwfrZ] mipkj 2 ykbflu  ,oa fefFk;ksfuu dk 
feJ.k vkSj mipkj 3  dsoy fefFk;ksfuu dh vkiwfrZA 'kq"d 
inkFkZ varxZzg.k (fdxzk@100 fdxzk 'kkjhfjd Hkkj) fu;af=r ,oa 
mipkj lewgksa 1] 2 ,oa 3 esa Øe'k% 2-33] 2-40 ,oa 2-61 rFkk 2-
40 FkkA fofHkUu iks"kd rRoksa dh ikP;rk esa cgqr de lhek esa 
varj Fkk vkSj vks-,e-] Mh-,e-] lh-ih-] bZ-bZ-] lh-,Q- ,oa ,u-
,Q-bZ- ikP;rkvksa ds eku] fu;af=r ,oa mipkj lewg 1] 2 vkSj 3 
ds fy, Øe'k% 63-58] 62-60] 62-31] 66-22] 56-83] 64-
72@65-52] 65-38] 65-36] 68-74] 59-29] 67-77@ 7-64] 68-
07] 65-82] 69-88] 57-49] 69-48 vkSj 65-12] 63-77] 64-22] 
64-86] 52-52] 66-63 FksA lk<s+ ikap ekg dh iz;ksx vofèk ds 
nkSjku >ksfV;ksa us 79] 87] 92 vkSj 84 fdxzk 'kkjhfjd Hkkj izkIr 
fd;k vkSj nSfud Hkkj vfHko`f¼ (xzke@i'kq@fnu) gsrq lewgksa ds 
lacafèkr eku 486-07] 533-23] 564-61 vkSj 515-20 FksA vkgkj 
:ikarj.k {kerk ('kq"d inkFkZ varxZzg.k@fdxzk vfHko`f¼) 12-
10] 9-72] 10-38 vkSj 10-05 Fkh] tks ;g fn[kkrh gS fd ftu 
>ksfV;ksa dks vehuks vEy fn, x,] mUgksaus izfr fdxzk Hkkj 
vfHko`f¼ ds lacaèk esa fu;af=r lewgksa dh xSj vkiwfrZ okyh 
>ksfV;ksa dh rqyuk esa de vkgkj dk miHkksx fd;kA 

HkSalksa esa ikP;rk vkSj o`f¼ ij cfgtkZr ,atkbeksa 
dh vkiwfrZ dk izHkko 
24 HkSal ds cPpksa dks nks lewgksa esa ckaVk x;kA izR;sd lewg esa 12 
cPps FksA ,d lewg dks fu;af=r lewg (vkSlr 'kkjhfjd Hkkj 
202-33 fdxzk) ds :i esa j[kk x;k vkSj nwljs dks mipkj lewg 
ds :i esa] ftldk vkSlr 'kkjhfjd Hkkj 200-00 fdxzk FkkA nksuksa 
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pkjk lalk/ku mi;ksx ,oa lq/kkj
gh lewgksa dks leku iks"k.k fn;k x;k] fdarq mipkj lewg dks iwjd 
ds :i esa lsY;qyst vkSj tkbysust ,atkbe 6000 IU vkSj 
15000 IU/ Kg DM dh nj ls fn, x,A Mh-,e- (68.10±0.46 
cuke 65.54±0.92%),-lh-,Q- (58.80±0.45 cuke 

56.89±0.70%) vkSj ,-Mh-,Q- (55-09±0-67 cuke 54-
31±1.01%) dh ikP;rk fu;af=r lewg dh rqyuk esa ,atkbe 
fn, x, lewg esa vfèkd FkhA izfrfnu dqy 'kq"d inkFkZ 
varxzzZg.k] nksuksa gh lewgksa esa leku Fkk fdarq izfr 100 fdxzk 
'kkjhfjd Hkkj ij dqy 'kq"d inkFkZ varxZzg.k] ,atkbe vkiwfrZ 
fd, x, lewg esa de FkkA lsY;qyst (6000 IU/Kg DM 
lcLVªsV dh nj ls) vkSj tkbysust (15000 IU/ Kg DM 
lcLVªsV dh nj ls) dh vkiwfrZ djus ij vkbZ-oh-Mh-,e-Mh- 
(bu&foVªks MªkbZ eSVj MkbZtslVhfcfyVh) esa O;fDrxr rkSj ij 
c<+ksRrjh gqbZ (lsY;qyst lewg esa) 55.87±0.90%, tkbysust 
lewg esa 54.83±0.55% cuke fu;af=r lewg 52.27±0.31%) 
ukih xbZ] ftlesa 70:30 xsgwa dk Hkwlk % lkanz lcLVªsV ds :i esa 
bLrseky fd;k x;kA blh rjg tc èkku ds Hkwls % lkanz dks 
lcLVªsV ds :i esa mi;ksx fd;k x;k rks ,atkbe fn, x, lewgksa esa 
vkbZohMh,eMh mYys[kuh; :i ls vfèkd Fkk (lsY;qyst lewg 
55.33±0.64%, tk;ysust lewg 54.37±0.61% cuke 
fu;af=r lewg 51.13±0.93%)A nksuksa ,atkbeksa (lsY;qyst vkSj 
tk;ysust (6000 IU vkSj 15000 IU/Kg DM lcLVªsV) dks 
feJ.k ds :i esa ,d lkFk fn, tkus ij vkbZ-oh-Mh-,e-Mh- ,d 
ckj fQj mYys[kuh; :i ls vfèkd Fkk vkSj lsY;qyst ,oa 
tkbysust nksuksa gh dks xsgwa ,oa èkku ds Hkwls okys vkgkjksa esa ,dd 
:i ls fn, tkus dh rqyuk esa vfèkd FkkA fefJr ,atkbe ftu 
lewgksa dks fn, x, muesa dqy xSl mRiknu vfèkd FkkA fdlh Hkh 
,atkbe dks fn, tkus ls izksVkst+ksvk dh la[;k ij dksbZ Hkh izHkko 
ugha ns[kk x;kA i[kokM+sokj 'kkjhfjd Hkkjksa ls irk pyk fd 
fefJr ,atkbe fn, tkus ls 'kkjhfjd Hkkj esa mYys[kuh; o`f¼ gqbZ 
gS (486.42±25.28 mipkj lewgksa esa cuke 411-23±17-85 

g/d fu;af=r lewg esa)A 

,e-,Q-,l-,p-&4 vPNh rjg dVs gq, Tokj 

pkjs dk vU; yksdfiz; fdLeksa ds lkFk ewY;kadu 

Tokj dh fofHkUu fdLeksa dk jklk;fud la?kBu vxzfyf[kr :i 
ls FkkA oh&1] oh&2] oh&3] ,e-,Q-,l-,p-&4 vkSj oh&4 
fdLeksa esa Mh-,e- vkèkkfjr lh-ih- va'k 11-22] 10-65] 10-25] 
10-85 vkSj 11-58 izfr'kr FkkA Tokj dh fofHkUu fdLeksa ds lh-
ih- va'k esa mYys[kuh; (P<0.01) varj FkkA bZ-bZ- (bZFkj 
,dLVªSDV) va'k esa Hkh mYys[kuh; (P<0.01) :i ls fHkUurk Fkh 
vkSj ;g oh&2 fdLe esa vfèkdre Fkk vkSj blds eku oh&1] 

oh&2] oh&3] ,e-,Q-,l-,p-&4 vkSj oh&4 esa Øe'k% 2-60] 
3-03] 2] 79] 2-32 vkSj 2-83 izfr'kr FksA ,e-,Q-,l-,p-&4 
dks NksMdj lHkh fdLeksa esa lh-,Q- va'k leku Fkk] tgka bldk 
eku vU; pkj fdLeksa dh rqyuk esa mYys[kuh; (P<0.05) :i ls 
vfèkd FkkA ,u-,Q-bZ- eku fofHkUu fdLeksa esa mYys[kuh; 
(P<0.01) :i ls fHkUu Fks vkSj blds eku oh&1] oh&2] oh&3] 
,e-,Q-,l-,p-&4 vkSj oh&4 esa Øe'k% 53-53] 52-37] 54-
53] 53-19 vkSj 52-20 izfr'kr FksA ikapksa fdLeksa esa dSfY'k;e 
vkSj QkWLQksjl va'k mYys[kuh; (P<0.05) :i ls fHkUu FkkA 
dSfY'k;e va'k eku oh&1] oh&2] oh&3] ,e-,Q-,l-,p-&4 
vkSj oh&4 esa Øe'k% 0-538] 0-583] 0-574] 0-584 vkSj 0-631 
izfr'kr FksA blh rjg QkWLQksjl va'k eku oh&1] oh&2] oh&3] 
,e-,Q-,l-,p-&4 vkSj oh&4 esa Øe'k% 0-375] 0-341] 0-
349] 0-333 vkSj 0-372 izfr'kr FksA fofHkUu fdLeksa esa pkjk 
mRiknu e as fHkUurk Fkh vkjS  mit dh bl fHkUurk u s #i;@s fDo- mRikfnr 
pkj s d s :i e as ykxr dk s iHz kkfor fd;kA oh&1] oh&2] oh&3] ,e-
,Q-,l-,p-&4 vkjS  oh&4 e as Øe'k% pkjk mRiknu ykxr #@fDo- d s
:i e as 56-13] 54-46] 57-46] 45-61 vkjS  61-74 FkhA 

HkSalksa esa :eUFk ikfjfLFkfrdh ra= ij vè;;u 

vkSj ifjpkyu

:eUFk esa jgus okys vok;q lw{etho (izksVkst+ksvk] cSDVhfj;k] 
dod) fof'k"V vfHky{k.k okys gksrs gSa tks mUgsa fofHkUu vkgkj 
ifjfLFkfr;ksa esa thfor jgus vkSj izpqjksn~Hkou esa l{ke cukrs gSaA 
mudk dksf'kdk nzO;eku vkSj fd.ou ls mRiUu vaR; mRikn 
ijiks"kh :eUFk }kjk ipk ,oa vo'kksf"kr dj fy, tkrs gaSA :eUFk 
dks vc Hkh ̂ CySd ckWDl* ekuk tkrk gS vkSj ;g ckr HkSalksa ij Hkh 
ykxw gksrh gSA blfy, ifj;kstuk dk mn~ns'; gS fd :eUFk okys 
i'kqvksa esa] fo'ks"krkSj ij vke pkjs ij fuHkZj jgus okyh HkSalksa esa] 
ikpu vkSj p;kip; dks fu;af=r djus okys dkjdksa dks le>k 
tk,] mudks yxkrkj mUur fd;k tk, vkSj bls lw{ethoksa ds rhu 
lewgksa dh lfØ;rk o ;ksxnku ds lanHkZ esa vkxs c<+k;k tk,A o"kZ 
ds nkSjku tSo jklk;fud vkSj lw{etho lacaèkh igyqvksa ij 
vè;;u dks vkxs c<+k;k x;kA :eUFk esa ikP; ds vk;ru 
(foys; ,oa df.kdh;) dks ekik x;kA rhu vkgkjksa dks 
lw{ethoksa] vFkkZr fefJr] cSDVhfj;k] izksVkst+ksvk] tks fd bu 
foVªks (ik=s) mn~Hkfor Fks] ds fofHkUu lewgksa dk mi;ksx djrs gq, 
dqy xSl mRiknu dks ekik x;kA blh vuq:i rhuksa vkgkjksa ds 
LoSfPNd vkgkj varxZzg.k ,oa iks"k.k mi;ksx ij vè;;u fd, 
x,A i'kq esa foizkf.kdj.k ds lkFk fofHkUu ekunaMksa ds izkFkfed 
izs{k.k fy, x, vkSj ;g fopkj fd;k x;k fd ifj;kstuk esa iz;ksx 
tkjh j[krs gq, vkxs c<+k tk,A 
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iks"kd xq.koÙkk esa lqèkkj vkSj LFkkuh; rkSj ij miyCèk pkjk 
lalkèkuksa dk mi;ksx] iks"kd rRoksa dh deh dks iwjk djrs gq, 
iwjd vkgkj] HkSalksa dh fofHkUu Jsf.k;ksa ds fy, laiw.kZ vkgkj ,oa 
laiw.kZ feJr jk'kuksa dk fodkl] fofHkUu Ïf"k vkèkkfjr m|ksxksa 
ds miksRiknksa dk jk'kuksa esa mi;ksx] ;s os fcanq gSa tks bl dk;ZØe ds 
rgr 'kksèk ds fo"k; cus jgsaxsA :eUFk fd.ou ds vkgkj 
ifjpkyu vkSj :eUFk lw{ethoksa ds ifjpkyu ,oa ifjo/kZu dks 
:eUFk esa de xq.koRrk pkjk@vkgkj ds fo?kVu dks c<+kus gsrq 
lokZfèkd laHkkouk'khy n`f"Vdks.k ds :i esa ns[kk tkuk] bl 
dk;ZØe dk ,d vkSj egRoiw.kZ dsafnzr fo"k; gSA vkgkj ,oa 
:eUFkh lw{ethoksa ds ifjpkfyr ifjo/kZu }kjk feFksu mRiknu 
,oa mRltZu ds 'keu ds izfr oSKkfudksa ,oa 'kksèkdrkZvksa dk è;ku 
cuk jgsxkA 

pkjk mi;ksx] o`f¼ nj ,oa nqXèk mRiknu ds chp 
lacaèk

HkSalksa esa foxr dbZ n'kdksa ls ,-vkbZ-lh-vkj-ih- ,oa usVodZ eksM 
ds rgr ns'k esa vkuqokaf'kdh; lqèkkj dk;ZØe py jgk gSA 
ftlds ifj.kke Lo:i fofHkUu mRiknu ,oa tuu igyqvksa ij 
vkadM+s@lwpuk,a cM+h la[;k esa l`ftr gq, gSaA gkykafd mRiknu 
{kerk esa lqèkkj dks i'kqvksa dks fn, tkus okys iks"k.k ls lacafèkr 
ugha fd;k x;k gSA i'kqvksa ds fo'ks"k leqPp;ksa ds rgr iks"kd 
rRo mi;ksx (ikP;rk@p;kip;) lacaèkh vè;;u ugha gq, gSaA 
pwafd i'kq@HkSal mRiknu m|e dk 70 izfr'kr ls vfèkd] iksf"kr 
iks"kd rRoksa lacaèkh vkxr gSaA blfy, vkuqokaf'kdh; lqèkkj ,oa 
i'kq&iks"k.k ds chp lacaèk dh LFkkiuk ij vè;;uksa dk 
mYys[kuh; egRo gSA mUur (Js"Brj) i'kqvksa dks ikydksa ds 
fy, vf/kd mi;ksxh vkfFkZd laink cukus gsrw n`f"Vdks.k j[krs 
gq, laLFkku esa usVodZ ifj;kstuk ds rgr pyk, tk jgs v/;;u 
esa HkSalksa dh mRiknd {kerk esa lq/kkj ,oa iks"k.k (fn;k tkus okyk 
pkjk) ds chp lacaèk LFkkfir fd;k tk, vkSj ewY;kadu fd;k 
tk,A xr o"kks± esa ekStwnk lsVksa ds i'kqvksa ,oa fofHkUu lsVksa ds 
i'kqvksa ls izkIr vkadM+ksa dh miyC/krk ds vuqlkj 
ikP;rk@p;kip; v/;;uksa dks tSlk Hkh vko';d gks] lapkfyr 
fd;k tk,A çfrosnu vofèk ds nkSjku ifjlj ,oa miifjlj ds 
eqjkZ ,oa uhyh&jkoh HkSalksa ds lewgksa ds LokLF;] tuu ,oa mRiknu 
lacaèkh vkadM+kas dks [kaxkyk x;k vkSj o"kZ 1992&93 ls ysdj o"kZ 
2006&2007 ds chp dh vofèk ds vkadM+ksa dks o"kZokj 

rkfydkc¼ fd;k x;kA bu vkadM+ksa ds ifj.kkeksa ds vkSlr dks 3 
ikap o"khZ; vofèk;ksa (o"kZ 1992&97] 1997&2002] 
2002&07) ds fy, fo'ysf"kr fd;k x;kA fofHkUu ekunaMksa ij 
vkadM+ksa ds fo'ys"k.k dks vkxs Hkh fd;k tk jgk gSA 

o`f¼ mRiknu ij lhed vehuks&vEyksa (,y-,-
,-) dks 'kkfey djus ds izHkko 

20 >ksfV;ksa dks 4 lewgksa esa foHkkftr fd;k x;k vkSj leku jk'ku 
fn, x,A mipkj lewg 1] 2 ,oa 3 vkSj okf.kfT;d :i ls 
miyCèk lhed vehuks&vEy 'kq"d&inkFkZ varxZzg.k ds 0-15 
izfr'kr dh nj ls fn;k x;k vkSj jk'ku ds vykok fn, x, iwjd 
bl izdkj Fks % fu;af=r jk'ku vko';drkuqlkj] mipkj 1 dsoy 
ykbflu dh vkiwfrZ] mipkj 2 ykbflu  ,oa fefFk;ksfuu dk 
feJ.k vkSj mipkj 3  dsoy fefFk;ksfuu dh vkiwfrZA 'kq"d 
inkFkZ varxZzg.k (fdxzk@100 fdxzk 'kkjhfjd Hkkj) fu;af=r ,oa 
mipkj lewgksa 1] 2 ,oa 3 esa Øe'k% 2-33] 2-40 ,oa 2-61 rFkk 2-
40 FkkA fofHkUu iks"kd rRoksa dh ikP;rk esa cgqr de lhek esa 
varj Fkk vkSj vks-,e-] Mh-,e-] lh-ih-] bZ-bZ-] lh-,Q- ,oa ,u-
,Q-bZ- ikP;rkvksa ds eku] fu;af=r ,oa mipkj lewg 1] 2 vkSj 3 
ds fy, Øe'k% 63-58] 62-60] 62-31] 66-22] 56-83] 64-
72@65-52] 65-38] 65-36] 68-74] 59-29] 67-77@ 7-64] 68-
07] 65-82] 69-88] 57-49] 69-48 vkSj 65-12] 63-77] 64-22] 
64-86] 52-52] 66-63 FksA lk<s+ ikap ekg dh iz;ksx vofèk ds 
nkSjku >ksfV;ksa us 79] 87] 92 vkSj 84 fdxzk 'kkjhfjd Hkkj izkIr 
fd;k vkSj nSfud Hkkj vfHko`f¼ (xzke@i'kq@fnu) gsrq lewgksa ds 
lacafèkr eku 486-07] 533-23] 564-61 vkSj 515-20 FksA vkgkj 
:ikarj.k {kerk ('kq"d inkFkZ varxZzg.k@fdxzk vfHko`f¼) 12-
10] 9-72] 10-38 vkSj 10-05 Fkh] tks ;g fn[kkrh gS fd ftu 
>ksfV;ksa dks vehuks vEy fn, x,] mUgksaus izfr fdxzk Hkkj 
vfHko`f¼ ds lacaèk esa fu;af=r lewgksa dh xSj vkiwfrZ okyh 
>ksfV;ksa dh rqyuk esa de vkgkj dk miHkksx fd;kA 

HkSalksa esa ikP;rk vkSj o`f¼ ij cfgtkZr ,atkbeksa 
dh vkiwfrZ dk izHkko 
24 HkSal ds cPpksa dks nks lewgksa esa ckaVk x;kA izR;sd lewg esa 12 
cPps FksA ,d lewg dks fu;af=r lewg (vkSlr 'kkjhfjd Hkkj 
202-33 fdxzk) ds :i esa j[kk x;k vkSj nwljs dks mipkj lewg 
ds :i esa] ftldk vkSlr 'kkjhfjd Hkkj 200-00 fdxzk FkkA nksuksa 
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pkjk lalk/ku mi;ksx ,oa lq/kkj
gh lewgksa dks leku iks"k.k fn;k x;k] fdarq mipkj lewg dks iwjd 
ds :i esa lsY;qyst vkSj tkbysust ,atkbe 6000 IU vkSj 
15000 IU/ Kg DM dh nj ls fn, x,A Mh-,e- (68.10±0.46 
cuke 65.54±0.92%),-lh-,Q- (58.80±0.45 cuke 

56.89±0.70%) vkSj ,-Mh-,Q- (55-09±0-67 cuke 54-
31±1.01%) dh ikP;rk fu;af=r lewg dh rqyuk esa ,atkbe 
fn, x, lewg esa vfèkd FkhA izfrfnu dqy 'kq"d inkFkZ 
varxzzZg.k] nksuksa gh lewgksa esa leku Fkk fdarq izfr 100 fdxzk 
'kkjhfjd Hkkj ij dqy 'kq"d inkFkZ varxZzg.k] ,atkbe vkiwfrZ 
fd, x, lewg esa de FkkA lsY;qyst (6000 IU/Kg DM 
lcLVªsV dh nj ls) vkSj tkbysust (15000 IU/ Kg DM 
lcLVªsV dh nj ls) dh vkiwfrZ djus ij vkbZ-oh-Mh-,e-Mh- 
(bu&foVªks MªkbZ eSVj MkbZtslVhfcfyVh) esa O;fDrxr rkSj ij 
c<+ksRrjh gqbZ (lsY;qyst lewg esa) 55.87±0.90%, tkbysust 
lewg esa 54.83±0.55% cuke fu;af=r lewg 52.27±0.31%) 
ukih xbZ] ftlesa 70:30 xsgwa dk Hkwlk % lkanz lcLVªsV ds :i esa 
bLrseky fd;k x;kA blh rjg tc èkku ds Hkwls % lkanz dks 
lcLVªsV ds :i esa mi;ksx fd;k x;k rks ,atkbe fn, x, lewgksa esa 
vkbZohMh,eMh mYys[kuh; :i ls vfèkd Fkk (lsY;qyst lewg 
55.33±0.64%, tk;ysust lewg 54.37±0.61% cuke 
fu;af=r lewg 51.13±0.93%)A nksuksa ,atkbeksa (lsY;qyst vkSj 
tk;ysust (6000 IU vkSj 15000 IU/Kg DM lcLVªsV) dks 
feJ.k ds :i esa ,d lkFk fn, tkus ij vkbZ-oh-Mh-,e-Mh- ,d 
ckj fQj mYys[kuh; :i ls vfèkd Fkk vkSj lsY;qyst ,oa 
tkbysust nksuksa gh dks xsgwa ,oa èkku ds Hkwls okys vkgkjksa esa ,dd 
:i ls fn, tkus dh rqyuk esa vfèkd FkkA fefJr ,atkbe ftu 
lewgksa dks fn, x, muesa dqy xSl mRiknu vfèkd FkkA fdlh Hkh 
,atkbe dks fn, tkus ls izksVkst+ksvk dh la[;k ij dksbZ Hkh izHkko 
ugha ns[kk x;kA i[kokM+sokj 'kkjhfjd Hkkjksa ls irk pyk fd 
fefJr ,atkbe fn, tkus ls 'kkjhfjd Hkkj esa mYys[kuh; o`f¼ gqbZ 
gS (486.42±25.28 mipkj lewgksa esa cuke 411-23±17-85 

g/d fu;af=r lewg esa)A 

,e-,Q-,l-,p-&4 vPNh rjg dVs gq, Tokj 

pkjs dk vU; yksdfiz; fdLeksa ds lkFk ewY;kadu 

Tokj dh fofHkUu fdLeksa dk jklk;fud la?kBu vxzfyf[kr :i 
ls FkkA oh&1] oh&2] oh&3] ,e-,Q-,l-,p-&4 vkSj oh&4 
fdLeksa esa Mh-,e- vkèkkfjr lh-ih- va'k 11-22] 10-65] 10-25] 
10-85 vkSj 11-58 izfr'kr FkkA Tokj dh fofHkUu fdLeksa ds lh-
ih- va'k esa mYys[kuh; (P<0.01) varj FkkA bZ-bZ- (bZFkj 
,dLVªSDV) va'k esa Hkh mYys[kuh; (P<0.01) :i ls fHkUurk Fkh 
vkSj ;g oh&2 fdLe esa vfèkdre Fkk vkSj blds eku oh&1] 

oh&2] oh&3] ,e-,Q-,l-,p-&4 vkSj oh&4 esa Øe'k% 2-60] 
3-03] 2] 79] 2-32 vkSj 2-83 izfr'kr FksA ,e-,Q-,l-,p-&4 
dks NksMdj lHkh fdLeksa esa lh-,Q- va'k leku Fkk] tgka bldk 
eku vU; pkj fdLeksa dh rqyuk esa mYys[kuh; (P<0.05) :i ls 
vfèkd FkkA ,u-,Q-bZ- eku fofHkUu fdLeksa esa mYys[kuh; 
(P<0.01) :i ls fHkUu Fks vkSj blds eku oh&1] oh&2] oh&3] 
,e-,Q-,l-,p-&4 vkSj oh&4 esa Øe'k% 53-53] 52-37] 54-
53] 53-19 vkSj 52-20 izfr'kr FksA ikapksa fdLeksa esa dSfY'k;e 
vkSj QkWLQksjl va'k mYys[kuh; (P<0.05) :i ls fHkUu FkkA 
dSfY'k;e va'k eku oh&1] oh&2] oh&3] ,e-,Q-,l-,p-&4 
vkSj oh&4 esa Øe'k% 0-538] 0-583] 0-574] 0-584 vkSj 0-631 
izfr'kr FksA blh rjg QkWLQksjl va'k eku oh&1] oh&2] oh&3] 
,e-,Q-,l-,p-&4 vkSj oh&4 esa Øe'k% 0-375] 0-341] 0-
349] 0-333 vkSj 0-372 izfr'kr FksA fofHkUu fdLeksa esa pkjk 
mRiknu e as fHkUurk Fkh vkjS  mit dh bl fHkUurk u s #i;@s fDo- mRikfnr 
pkj s d s :i e as ykxr dk s iHz kkfor fd;kA oh&1] oh&2] oh&3] ,e-
,Q-,l-,p-&4 vkjS  oh&4 e as Øe'k% pkjk mRiknu ykxr #@fDo- d s
:i e as 56-13] 54-46] 57-46] 45-61 vkjS  61-74 FkhA 

HkSalksa esa :eUFk ikfjfLFkfrdh ra= ij vè;;u 

vkSj ifjpkyu

:eUFk esa jgus okys vok;q lw{etho (izksVkst+ksvk] cSDVhfj;k] 
dod) fof'k"V vfHky{k.k okys gksrs gSa tks mUgsa fofHkUu vkgkj 
ifjfLFkfr;ksa esa thfor jgus vkSj izpqjksn~Hkou esa l{ke cukrs gSaA 
mudk dksf'kdk nzO;eku vkSj fd.ou ls mRiUu vaR; mRikn 
ijiks"kh :eUFk }kjk ipk ,oa vo'kksf"kr dj fy, tkrs gaSA :eUFk 
dks vc Hkh ̂ CySd ckWDl* ekuk tkrk gS vkSj ;g ckr HkSalksa ij Hkh 
ykxw gksrh gSA blfy, ifj;kstuk dk mn~ns'; gS fd :eUFk okys 
i'kqvksa esa] fo'ks"krkSj ij vke pkjs ij fuHkZj jgus okyh HkSalksa esa] 
ikpu vkSj p;kip; dks fu;af=r djus okys dkjdksa dks le>k 
tk,] mudks yxkrkj mUur fd;k tk, vkSj bls lw{ethoksa ds rhu 
lewgksa dh lfØ;rk o ;ksxnku ds lanHkZ esa vkxs c<+k;k tk,A o"kZ 
ds nkSjku tSo jklk;fud vkSj lw{etho lacaèkh igyqvksa ij 
vè;;u dks vkxs c<+k;k x;kA :eUFk esa ikP; ds vk;ru 
(foys; ,oa df.kdh;) dks ekik x;kA rhu vkgkjksa dks 
lw{ethoksa] vFkkZr fefJr] cSDVhfj;k] izksVkst+ksvk] tks fd bu 
foVªks (ik=s) mn~Hkfor Fks] ds fofHkUu lewgksa dk mi;ksx djrs gq, 
dqy xSl mRiknu dks ekik x;kA blh vuq:i rhuksa vkgkjksa ds 
LoSfPNd vkgkj varxZzg.k ,oa iks"k.k mi;ksx ij vè;;u fd, 
x,A i'kq esa foizkf.kdj.k ds lkFk fofHkUu ekunaMksa ds izkFkfed 
izs{k.k fy, x, vkSj ;g fopkj fd;k x;k fd ifj;kstuk esa iz;ksx 
tkjh j[krs gq, vkxs c<+k tk,A 

25dsUæh; HkSla  vuqla/ku laLFkku] fglkj okf"kZd çfrosnu 2011&12



:eUFk l w{e tSfod fofoèkrk vk Sj 
ehFksukstsusfll ij ;ksT;ksa dk izHkko ,oa fuEu 
xq.koÙkk okys js'ks&pkjs dk mi;ksx 

^laoèkZu Lora= n`f"Vdks.k* ds lkFk js'kk fo?kVu djus okys 
cSDVhfj;k ds oSfoè; ds vè;;u ds fy, thuksfed Mh-,u-,- 
dks mPp js'kk pkjk fn, x, HkSalksa ds :eUFk va'k ls foyfxr fd;k 
x;kA cSDVhfj;k dk 16S rDNA HkSalksa ds :eUFk va'k ds 
thuksfed Mh-,u-,- ls ih-lh-vkj- izofèkZr fd;k x;k vkSj blesa 
cSDVhfj;y ;wfuolZy izkbej dk mi;ksx fd;k x;kA ih-lh-
vkj- mRikn dk fu"d"kZ.k fd;k x;k vkSj bls cSDVhfj;y 16S 

rDNA Dyksu ykbczsjh dks rS;kj djus ds fy, mi;ksx fd;k 
x;kA ikWft+fVo Dyksu laofèkZr fd, x, vkSj IykfLeM foyxu 
gsrq mi;ksx fd, x,A yxHkx 60 IyklfeM (pGEMT) osDVj 
;qDr cSDVhfj;y 16S rDNA izfo"V dks vuqØfer fd;k x;kA 
js'kk fo?kfVr djus okys cSDVhfj;k dh fofoèkrk ds ewY;kadu ds 
fy, vuqØfer MkVk dk CykLV ,oa Qkbykstsfud fo'ys"k.k gsrq 
mi;ksx fd;k x;kA vè;;u ls HkSal ds :eUFk esa izhoksVsyk thul 
dh izcyrk bafxr gqbZA ^laoèkZu Lora= n`f"Vdks.k* ls :eUFk 
ehFksukstsfud thoksa dh fofoèkrk ds vè;;u ds fy, vkfØ;y 
16S jkbckst+ksey Mh-,u-,- dks vkfØ;y ;wfuolZy izkbejksa 
tSls Ar 1F vkSj Ar 15/17R dk mi;ksx djrs gq, HkSal ds :eUFk 
va'k ls ih-lh-vkj- izofèkZr fd;k vkSj E. coli esa Dyksu fd;k 
x;kA yxHkx 55 Dyksuksa dk izlaLdj.k fd;k x;k vkSj IykfLeM 
Mh-,u-,- ds foyxu gsrq iqf"Vdj.k fd;k x;kA vuqØe MsVk us 
HkSalksa ds :eUFk esa izcy ehFksukstsfud vkfØ;k ds :i esa 
Methanomicrobium mobile ds izèkkU; dks bafxr fd;kA 
^fj;y VkbZe ih-lh-vkj-* }kjk js'kk fo?kfVdj.k cSDVhfj;k ds 
izekf=dj.k ij vè;;uksa ls irk pyk fd mPp js'kk okyk pkjk 

(75% Hkwlk + 20% lkanz + 5% gjk) nh xbZ HkSalksa esa mPp lkanz 

vkgkj (60% lkanz + 40% gjk) dh rqyuk esa Ruminococcus 

albus (1-0398E6 cuke 854033) Ruminococcus 

flavefaciens (9-3662E7 cuke 0) vkSj Fibrobacter 

succinogenes (6-7965E6 cuke 5-5455E6) dh 
mYys[kuh; :i esa vfèkd la[;k FkhA Ruminococcus 

flavefaciens  dk vfèkd lkanz vkgkj fn, x, lewg esa irk ugha 
py ik;kA HkSal ds :eUFk rjy easa js'kk fo?kVu lfØ;rk dks 
lqèkkjus dh viuh {kerkvksa ds fy, fofHkUu la;kstu esa [kfut 
yo.kksa ;Fkk lYQj] eSfXuf'k;e] QklQksjl] dksckYV bR;kfn ds 
bu&foVªks (ik=s) fo'ys"k.k esa :eUFk fd.ou ekunaMksa esa lqèkkj 
dk irk pykA dqN vU; [kfutksa ds vè;;u izxfr esa gSa vkSj 
vkadM+ksa dk fo'ys"k.k fd;k tk jgk gSA 

js'kk fo?kVu] ehFksu mRltZu ,oa dod leqnk; 

ij mn~nhidksa dk izHkko 

:eUFk ekbØksck;ksVk ds js'kk vi?kVu djus dh {kerk esa o/kZu 
xgu 'kks/k dk fo"k; jgk gSA :eUFk esa la[;k c<+kus vkSj@;k 
QkbczksykbfVd lfØ;rk ds fy, :eUFk dod vkSj@;k 
cSDVhfj;k ds Js"Brj iztkfr;ksa dks izfo"V djus ij fofHkUu yksxksa 
us iz;kl fd, gSaA ekbØksfc;y dYpj dks vkgkj :i esa fn;k 
tkuk ,d Jelkè; izfØ;k gS vkSj bldh O;kogkfjd mi;ksfxrk 
lhfer gSA blds vykok fn, tkus ds ckn :eUFk ifjos'k esa 
Js"Brj cSDVhfj;y iztkfr;ksa dk cuk jguk de gksrk gS] D;ksafd 
:eUFk ls ckg~; lw{ethfo;ksa dk uSlfxZd ruqdj.k gksrk jgrk gSA 
blfy, orZeku vè;;u esa js'kk miHkksx dks c<+kus vkSj ehFksu 
mRltZu dks de djus ds fy, dqN mn~nhidksa dks [kkstus dk 
dke gkFk esa fy;k x;k gSA LFkkuh; rkSj ij miyCèk o`{kksa dh 
ifRr;ka vkSj muds vØ dks js'kk ikP;rk ,oa xSl mRiknd 
ekunaMksa ds fy, ,d mn~nhid ds :i easa NkaVus dk dke vHkh 
izxfr esa gSA 

xzkeh.k ifjfLFkfr;ksa esa vfèkd mRiknu okyh 

HkSalksa dks ̂jf{kr olk* fn;k tkuk 

fglkj ds dqN xkaoksa tSls fd vljkok] tqxyku] tsojk bR;kfn esa 
vfèkd mRiknu okyh HkSalksa dk ,d losZ{k.k ekStwnk vkgkj 
O;oLFkk ij fd;k x;kA vfèkd mRiknu okyh HkSalksa ij ,d 
iz;ksx xzkeh.k ifjfLFkfr;ksa ds rgr izlo mijkar ̂jf{kr olk* nsus 
ds lanHkZ esa lapkfyr fd;k x;kA ,d vkSj laiw.kZ nqX/k mRiknu 
ijh{k.k (10 ekg) vfèkd mRiknu okyh HkSalksa ij fd;k x;k] 
ftlesa {ks= ifjfLFkfr;ksa ds rgr C;kus dh vuqekfur frfFk ds 1 
ekg igys HkSal dks ̂ jf{kr olk* pw.kZ fn;k x;kA bl iwjd vkgkj 
ds ykxr&ykHk dk ewY;kadu fd;k x;kA 

vfèkd mRiknu okyh HkSalksa esa ckbikl izksVhu 

fn;k tkuk 

xzkeh.k ifjfLFkfr;ksa ds rgr 25 HkSalksa ij rhu lewgksa ds varxZr 
,d iz;ksx fd;k x;kA ,d lewg fu;af=r lewg Fkk] ftlesa 
fdlku ds ;gka fn, tkus okys ikjaifjd (fu;fer rkSj ij fn, 
tkus okys) pkjs esa fdlh izdkj dk dksbZ cnyko ugha fd;k x;kA 
nwljk lewg (mipkj lewg &1) Fkk] ftlesa fu;fer rkSj ij fn, 
tkus okys pkjs ds vfrfjDr nqXèk mRiknu ds ,d izfr'kr dh nj 
ij ckbikl izksVhu nh xbZA rhljk lewg (mipkj lewg &2) 
izfrLFkkiu lewg Fkk] ftlesa ikjaifjd dikl ds cht dh [kyh 
dh leku ek=k dks 500 xzke ckbikl izksVhu lkexzh ls 
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izfrLFkkfir fd;k x;k Fkk vkSj ,slk djrs gq, bls fu;af=r lewg 
ds gh leku u=tu ,oa ÅtkZ ij j[kk x;k FkkA ;g iz;ksx 3 ekg 
rd pyk;k x;k vkSj nqXèk mRiknu ,oa xq.koRrk ds lacaèk esa 
lkIrkfgd vkèkkj ij vkadM+s fy, x,A bu vkadM+ksa dk 
fo'ys"k.k fd;k tk jgk gSA 

i;kZoj.k iznw"kd ,oa fo"kSys rRo 

xans ikuh ;kuh lhost vkSj ugj ds ikuh ls flafpr {ks= esa mxs pkjs 
esa iks"kd rRoksa dk vuqekfur fo'ys"k.k fd;k x;kA ugj ds lkFk 
gh lkFk xans ikuh ij mxs pkjs esa lw{e iks"kd rRoksa ,oa Hkkjh 
èkkrqvksa ds fo'ys"k.k dk;Z dks iwjk dj fy;k x;k gSA nks 
vyx&vyx ckM+ksa esa HkSalksa dks j[kk x;k vkSj ,d esa ugj ds ikuh 
okys gjs pkjs dks fn;k x;k vkSj nwljs esa xans ikuh okys pkjs dksA 
fQj nqXèk la?kVu ij buds izHkko dks ns[kk x;kA ikuh&e`nk&pkjk 
i'kq esa Hkkjh èkkrqvksa ,oa lw{e iks"kd rRoksa ds chp varjlacaèk 
LFkkfir fd, x,A xans ikuh ls flapkbZ djus ij e`nk moZjrk rFkk 
pkjs dh xq.koRrk ij iM+s izHkko dk ewY;kadu fd;k x;kA 
vkerkSj ij i'kqvksa dks fn, tkus okys pkjs ,oa i'kqvkgkj esa 
,¶ykVkWfDlu laØe.k ij MsVkcsl dks fodflr djus ds fy, 
132 uewuksa dk fo'ys"k.k fd;k x;kA 

ekal mRiknu ds fy, dVM+k ikyu 

'kgj ls yxh Ms;fj;ksa esa dVM+k izcaèku O;ogkjksa vkSj ehV mRiknu 
ds fy, blds fuiVku lacaèkh O;ogkjksa ij losZ{k.k fd;k x;kA 
fofHkUu fcanqvksa ij tkudkjh ,d= djus ds fy, izs{k.k izi= ij 
lk{kkRdkj dk;ZØe rS;kj fd;k x;kA NksVs] e>ksys vkSj cM+s 
Ms;jh QkeZ ds 60 Lokfe;ksa ls cjkcj :i esa vkadM+s ,d= fd, 
x,A vè;;u ds ifj.kkeksa ls irk pyk fd dVM+s cgqr vfèkd 
misf{kr gSaA bu Ms;fj;ksa dh lewg lajpuk crkrh gS fd 90 
izfr'kr ls vfèkd Msjh Lokeh dsoy HkSal lewg j[krs gSa vkSj 'ks"k 
HkSal ds lkFk dqN xk; Hkh j[krs gSaA O;olkf;d Msjh QkeksaZ esa 
dVM+ksa ls lacafèkr LokLF; ns[kHkky dh fLFkfr cgqr [kjkc gSA 
tUe ds nks ekg ds varxZr dVM+ksa dh e`R;qnj 81-09 izfr'kr ns[kh 

xbZA dVM+ksa dks tUe ds le; U;wure ns[kHkky tSls fd xHkZuky 
folaØe.k] le; ij [khl nsuk] isV ds dhM+s ekjuk] mfpr LFkku 
O;oLFkk] lgh ek=k esa nwèk fiykuk vkSj le; ij mipkj djuk 
bR;kfn] ugha fd;k tkrk gSA dVM+ksa dks lgh <ax ls pkjk ugha fn;k 
tkrk gS vkSj os cps [kqps pkjs ij] ;k fQj Hkwls dh FkksM+h cgqr 
ek=k ij gh] fuHkZj jgrs gSaA mUgsa vyx ls gjk pkjk ;k lkanz vkgkj 
ugha fn;k tkrk gSA njvly ;g ik;k x;k fd Ms;jh Lokfe;ksa dk 
dVM+ksa ds izfr misf{kr n`f"Vdks.k jgrk gS vkSj mUgsa dVM+ksa dks 
ikyuk vykHkdkjh yxrk gSA blesa ,d izeq[k fopkj ;ksX; fcanq 
dVM+ksa ds ekal dk de dher izkIr gksuk gSA pwafd fglkj ftys esa 
vkSj blds vklikl dVM+ksa ds fy, dksbZ cwpM+[kkuk ugha gS] 
blfy, dVM+ksa dks vDlj cgqr nwj ds LFkkuksa ij Hkstuk iM+rk gS 
ftlesa u dsoy vfèkd [kpkZ vkrk gS] cfYd le; o iz;kl Hkh 
vfèkd yxrs gSaA bl LFkku ls dkQh nwj ds cM+s cwpM+[kkus 
thfor 'kkjhfjd Hkkj ds vkèkkj ij Hkqxrku djus ds fy, Hkh 
lger ugha gksrs gSaA ;fn os lger gks Hkh tk,a rks os bldk i;kZIr 
Hkqxrku ugha djrs gSa] ftlls dVM+k ikyu ,d ykHkdkjh m|e 
ugha tkuk tkrkA

fglkj ftys esa vkSj blds vklikl O;olkf;d Ms;fj;ksa esa ekal 
mRiknu ds mn~ns'; ls dVM+ksa lacaèkh vkgkj O;oLFkk ij ,d 
ijh{k.k fd;k x;kA blesa pkj Ms;jh bdkb;ksa dks fy;k x;kA nks 
Ms;jh esa 8&8 dVM+s vkSj 'ks"k nks Ms;jh esa 5&5 dVM+s] bl rjg 
dqy 26 dVM+s] bl iz;ksx ds fy, pqus x,A nks Ms;fj;ksa (13 
dVM+s) dks fu;af=r lewg ds :i esa j[kk x;k vkSj dVM+ksa dks 
mlh :i esa ikyus fn;k x;k ftl izdkj vke rkSj ij Ms;jh 
Lokeh mUgsa ikyrs gSaA vU; nks Ms;fj;ksa (mipkj lewg) dks 
;FkkfufnZ"V fdQk;rh vkgkj ,oa izcaèku O;ogkjksa dks viukus ds 
fy, dgk x;kA vkgkj miHkksx] la?kVu ,oa o`f¼ nj ij vkadM+s 
,d= fd, x,A dVM+ksa ds tUe ds le; ,oa izR;sd ekg ij 
^'ksQj lw=* ds vuqlkj Hkkj ekik x;kA ;g iz;ksx 10 ekg rd 
pyk vkSj mlds ckn bUgsa Ms;jh Lokfe;ksa us csp fn;kA fu;af=r 
lewg dh rqyuk esa mipkj lewg esa vfèkd nSfud Hkkj vfHko`f¼ 
ns[kh xbZA 
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:eUFk l w{e tSfod fofoèkrk vk Sj 
ehFksukstsusfll ij ;ksT;ksa dk izHkko ,oa fuEu 
xq.koÙkk okys js'ks&pkjs dk mi;ksx 

^laoèkZu Lora= n`f"Vdks.k* ds lkFk js'kk fo?kVu djus okys 
cSDVhfj;k ds oSfoè; ds vè;;u ds fy, thuksfed Mh-,u-,- 
dks mPp js'kk pkjk fn, x, HkSalksa ds :eUFk va'k ls foyfxr fd;k 
x;kA cSDVhfj;k dk 16S rDNA HkSalksa ds :eUFk va'k ds 
thuksfed Mh-,u-,- ls ih-lh-vkj- izofèkZr fd;k x;k vkSj blesa 
cSDVhfj;y ;wfuolZy izkbej dk mi;ksx fd;k x;kA ih-lh-
vkj- mRikn dk fu"d"kZ.k fd;k x;k vkSj bls cSDVhfj;y 16S 

rDNA Dyksu ykbczsjh dks rS;kj djus ds fy, mi;ksx fd;k 
x;kA ikWft+fVo Dyksu laofèkZr fd, x, vkSj IykfLeM foyxu 
gsrq mi;ksx fd, x,A yxHkx 60 IyklfeM (pGEMT) osDVj 
;qDr cSDVhfj;y 16S rDNA izfo"V dks vuqØfer fd;k x;kA 
js'kk fo?kfVr djus okys cSDVhfj;k dh fofoèkrk ds ewY;kadu ds 
fy, vuqØfer MkVk dk CykLV ,oa Qkbykstsfud fo'ys"k.k gsrq 
mi;ksx fd;k x;kA vè;;u ls HkSal ds :eUFk esa izhoksVsyk thul 
dh izcyrk bafxr gqbZA ^laoèkZu Lora= n`f"Vdks.k* ls :eUFk 
ehFksukstsfud thoksa dh fofoèkrk ds vè;;u ds fy, vkfØ;y 
16S jkbckst+ksey Mh-,u-,- dks vkfØ;y ;wfuolZy izkbejksa 
tSls Ar 1F vkSj Ar 15/17R dk mi;ksx djrs gq, HkSal ds :eUFk 
va'k ls ih-lh-vkj- izofèkZr fd;k vkSj E. coli esa Dyksu fd;k 
x;kA yxHkx 55 Dyksuksa dk izlaLdj.k fd;k x;k vkSj IykfLeM 
Mh-,u-,- ds foyxu gsrq iqf"Vdj.k fd;k x;kA vuqØe MsVk us 
HkSalksa ds :eUFk esa izcy ehFksukstsfud vkfØ;k ds :i esa 
Methanomicrobium mobile ds izèkkU; dks bafxr fd;kA 
^fj;y VkbZe ih-lh-vkj-* }kjk js'kk fo?kfVdj.k cSDVhfj;k ds 
izekf=dj.k ij vè;;uksa ls irk pyk fd mPp js'kk okyk pkjk 

(75% Hkwlk + 20% lkanz + 5% gjk) nh xbZ HkSalksa esa mPp lkanz 

vkgkj (60% lkanz + 40% gjk) dh rqyuk esa Ruminococcus 

albus (1-0398E6 cuke 854033) Ruminococcus 

flavefaciens (9-3662E7 cuke 0) vkSj Fibrobacter 

succinogenes (6-7965E6 cuke 5-5455E6) dh 
mYys[kuh; :i esa vfèkd la[;k FkhA Ruminococcus 

flavefaciens  dk vfèkd lkanz vkgkj fn, x, lewg esa irk ugha 
py ik;kA HkSal ds :eUFk rjy easa js'kk fo?kVu lfØ;rk dks 
lqèkkjus dh viuh {kerkvksa ds fy, fofHkUu la;kstu esa [kfut 
yo.kksa ;Fkk lYQj] eSfXuf'k;e] QklQksjl] dksckYV bR;kfn ds 
bu&foVªks (ik=s) fo'ys"k.k esa :eUFk fd.ou ekunaMksa esa lqèkkj 
dk irk pykA dqN vU; [kfutksa ds vè;;u izxfr esa gSa vkSj 
vkadM+ksa dk fo'ys"k.k fd;k tk jgk gSA 

js'kk fo?kVu] ehFksu mRltZu ,oa dod leqnk; 

ij mn~nhidksa dk izHkko 

:eUFk ekbØksck;ksVk ds js'kk vi?kVu djus dh {kerk esa o/kZu 
xgu 'kks/k dk fo"k; jgk gSA :eUFk esa la[;k c<+kus vkSj@;k 
QkbczksykbfVd lfØ;rk ds fy, :eUFk dod vkSj@;k 
cSDVhfj;k ds Js"Brj iztkfr;ksa dks izfo"V djus ij fofHkUu yksxksa 
us iz;kl fd, gSaA ekbØksfc;y dYpj dks vkgkj :i esa fn;k 
tkuk ,d Jelkè; izfØ;k gS vkSj bldh O;kogkfjd mi;ksfxrk 
lhfer gSA blds vykok fn, tkus ds ckn :eUFk ifjos'k esa 
Js"Brj cSDVhfj;y iztkfr;ksa dk cuk jguk de gksrk gS] D;ksafd 
:eUFk ls ckg~; lw{ethfo;ksa dk uSlfxZd ruqdj.k gksrk jgrk gSA 
blfy, orZeku vè;;u esa js'kk miHkksx dks c<+kus vkSj ehFksu 
mRltZu dks de djus ds fy, dqN mn~nhidksa dks [kkstus dk 
dke gkFk esa fy;k x;k gSA LFkkuh; rkSj ij miyCèk o`{kksa dh 
ifRr;ka vkSj muds vØ dks js'kk ikP;rk ,oa xSl mRiknd 
ekunaMksa ds fy, ,d mn~nhid ds :i easa NkaVus dk dke vHkh 
izxfr esa gSA 

xzkeh.k ifjfLFkfr;ksa esa vfèkd mRiknu okyh 

HkSalksa dks ̂jf{kr olk* fn;k tkuk 

fglkj ds dqN xkaoksa tSls fd vljkok] tqxyku] tsojk bR;kfn esa 
vfèkd mRiknu okyh HkSalksa dk ,d losZ{k.k ekStwnk vkgkj 
O;oLFkk ij fd;k x;kA vfèkd mRiknu okyh HkSalksa ij ,d 
iz;ksx xzkeh.k ifjfLFkfr;ksa ds rgr izlo mijkar ̂jf{kr olk* nsus 
ds lanHkZ esa lapkfyr fd;k x;kA ,d vkSj laiw.kZ nqX/k mRiknu 
ijh{k.k (10 ekg) vfèkd mRiknu okyh HkSalksa ij fd;k x;k] 
ftlesa {ks= ifjfLFkfr;ksa ds rgr C;kus dh vuqekfur frfFk ds 1 
ekg igys HkSal dks ̂ jf{kr olk* pw.kZ fn;k x;kA bl iwjd vkgkj 
ds ykxr&ykHk dk ewY;kadu fd;k x;kA 

vfèkd mRiknu okyh HkSalksa esa ckbikl izksVhu 

fn;k tkuk 

xzkeh.k ifjfLFkfr;ksa ds rgr 25 HkSalksa ij rhu lewgksa ds varxZr 
,d iz;ksx fd;k x;kA ,d lewg fu;af=r lewg Fkk] ftlesa 
fdlku ds ;gka fn, tkus okys ikjaifjd (fu;fer rkSj ij fn, 
tkus okys) pkjs esa fdlh izdkj dk dksbZ cnyko ugha fd;k x;kA 
nwljk lewg (mipkj lewg &1) Fkk] ftlesa fu;fer rkSj ij fn, 
tkus okys pkjs ds vfrfjDr nqXèk mRiknu ds ,d izfr'kr dh nj 
ij ckbikl izksVhu nh xbZA rhljk lewg (mipkj lewg &2) 
izfrLFkkiu lewg Fkk] ftlesa ikjaifjd dikl ds cht dh [kyh 
dh leku ek=k dks 500 xzke ckbikl izksVhu lkexzh ls 
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izfrLFkkfir fd;k x;k Fkk vkSj ,slk djrs gq, bls fu;af=r lewg 
ds gh leku u=tu ,oa ÅtkZ ij j[kk x;k FkkA ;g iz;ksx 3 ekg 
rd pyk;k x;k vkSj nqXèk mRiknu ,oa xq.koRrk ds lacaèk esa 
lkIrkfgd vkèkkj ij vkadM+s fy, x,A bu vkadM+ksa dk 
fo'ys"k.k fd;k tk jgk gSA 

i;kZoj.k iznw"kd ,oa fo"kSys rRo 

xans ikuh ;kuh lhost vkSj ugj ds ikuh ls flafpr {ks= esa mxs pkjs 
esa iks"kd rRoksa dk vuqekfur fo'ys"k.k fd;k x;kA ugj ds lkFk 
gh lkFk xans ikuh ij mxs pkjs esa lw{e iks"kd rRoksa ,oa Hkkjh 
èkkrqvksa ds fo'ys"k.k dk;Z dks iwjk dj fy;k x;k gSA nks 
vyx&vyx ckM+ksa esa HkSalksa dks j[kk x;k vkSj ,d esa ugj ds ikuh 
okys gjs pkjs dks fn;k x;k vkSj nwljs esa xans ikuh okys pkjs dksA 
fQj nqXèk la?kVu ij buds izHkko dks ns[kk x;kA ikuh&e`nk&pkjk 
i'kq esa Hkkjh èkkrqvksa ,oa lw{e iks"kd rRoksa ds chp varjlacaèk 
LFkkfir fd, x,A xans ikuh ls flapkbZ djus ij e`nk moZjrk rFkk 
pkjs dh xq.koRrk ij iM+s izHkko dk ewY;kadu fd;k x;kA 
vkerkSj ij i'kqvksa dks fn, tkus okys pkjs ,oa i'kqvkgkj esa 
,¶ykVkWfDlu laØe.k ij MsVkcsl dks fodflr djus ds fy, 
132 uewuksa dk fo'ys"k.k fd;k x;kA 

ekal mRiknu ds fy, dVM+k ikyu 

'kgj ls yxh Ms;fj;ksa esa dVM+k izcaèku O;ogkjksa vkSj ehV mRiknu 
ds fy, blds fuiVku lacaèkh O;ogkjksa ij losZ{k.k fd;k x;kA 
fofHkUu fcanqvksa ij tkudkjh ,d= djus ds fy, izs{k.k izi= ij 
lk{kkRdkj dk;ZØe rS;kj fd;k x;kA NksVs] e>ksys vkSj cM+s 
Ms;jh QkeZ ds 60 Lokfe;ksa ls cjkcj :i esa vkadM+s ,d= fd, 
x,A vè;;u ds ifj.kkeksa ls irk pyk fd dVM+s cgqr vfèkd 
misf{kr gSaA bu Ms;fj;ksa dh lewg lajpuk crkrh gS fd 90 
izfr'kr ls vfèkd Msjh Lokeh dsoy HkSal lewg j[krs gSa vkSj 'ks"k 
HkSal ds lkFk dqN xk; Hkh j[krs gSaA O;olkf;d Msjh QkeksaZ esa 
dVM+ksa ls lacafèkr LokLF; ns[kHkky dh fLFkfr cgqr [kjkc gSA 
tUe ds nks ekg ds varxZr dVM+ksa dh e`R;qnj 81-09 izfr'kr ns[kh 

xbZA dVM+ksa dks tUe ds le; U;wure ns[kHkky tSls fd xHkZuky 
folaØe.k] le; ij [khl nsuk] isV ds dhM+s ekjuk] mfpr LFkku 
O;oLFkk] lgh ek=k esa nwèk fiykuk vkSj le; ij mipkj djuk 
bR;kfn] ugha fd;k tkrk gSA dVM+ksa dks lgh <ax ls pkjk ugha fn;k 
tkrk gS vkSj os cps [kqps pkjs ij] ;k fQj Hkwls dh FkksM+h cgqr 
ek=k ij gh] fuHkZj jgrs gSaA mUgsa vyx ls gjk pkjk ;k lkanz vkgkj 
ugha fn;k tkrk gSA njvly ;g ik;k x;k fd Ms;jh Lokfe;ksa dk 
dVM+ksa ds izfr misf{kr n`f"Vdks.k jgrk gS vkSj mUgsa dVM+ksa dks 
ikyuk vykHkdkjh yxrk gSA blesa ,d izeq[k fopkj ;ksX; fcanq 
dVM+ksa ds ekal dk de dher izkIr gksuk gSA pwafd fglkj ftys esa 
vkSj blds vklikl dVM+ksa ds fy, dksbZ cwpM+[kkuk ugha gS] 
blfy, dVM+ksa dks vDlj cgqr nwj ds LFkkuksa ij Hkstuk iM+rk gS 
ftlesa u dsoy vfèkd [kpkZ vkrk gS] cfYd le; o iz;kl Hkh 
vfèkd yxrs gSaA bl LFkku ls dkQh nwj ds cM+s cwpM+[kkus 
thfor 'kkjhfjd Hkkj ds vkèkkj ij Hkqxrku djus ds fy, Hkh 
lger ugha gksrs gSaA ;fn os lger gks Hkh tk,a rks os bldk i;kZIr 
Hkqxrku ugha djrs gSa] ftlls dVM+k ikyu ,d ykHkdkjh m|e 
ugha tkuk tkrkA

fglkj ftys esa vkSj blds vklikl O;olkf;d Ms;fj;ksa esa ekal 
mRiknu ds mn~ns'; ls dVM+ksa lacaèkh vkgkj O;oLFkk ij ,d 
ijh{k.k fd;k x;kA blesa pkj Ms;jh bdkb;ksa dks fy;k x;kA nks 
Ms;jh esa 8&8 dVM+s vkSj 'ks"k nks Ms;jh esa 5&5 dVM+s] bl rjg 
dqy 26 dVM+s] bl iz;ksx ds fy, pqus x,A nks Ms;fj;ksa (13 
dVM+s) dks fu;af=r lewg ds :i esa j[kk x;k vkSj dVM+ksa dks 
mlh :i esa ikyus fn;k x;k ftl izdkj vke rkSj ij Ms;jh 
Lokeh mUgsa ikyrs gSaA vU; nks Ms;fj;ksa (mipkj lewg) dks 
;FkkfufnZ"V fdQk;rh vkgkj ,oa izcaèku O;ogkjksa dks viukus ds 
fy, dgk x;kA vkgkj miHkksx] la?kVu ,oa o`f¼ nj ij vkadM+s 
,d= fd, x,A dVM+ksa ds tUe ds le; ,oa izR;sd ekg ij 
^'ksQj lw=* ds vuqlkj Hkkj ekik x;kA ;g iz;ksx 10 ekg rd 
pyk vkSj mlds ckn bUgsa Ms;jh Lokfe;ksa us csp fn;kA fu;af=r 
lewg dh rqyuk esa mipkj lewg esa vfèkd nSfud Hkkj vfHko`f¼ 
ns[kh xbZA 
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mfpr izcaèku O;ogkjksa dks QkeZ ij x`g O;oLFkk] iks"kd rRo 
miyCèkrk ,oa pkjk çcaèku ds ekè;e ls bl mís'; ls vey esa 
yk;k x;k ftlls fd i'kqvksa esa mfpr o`f¼ ,oa 'kh?kz ifjiDork 
mez gsrq rkih; ruko dks de fd;k tk, vkSj nwèk nsus okys i'qkvksa 
esa xehZ ds eghuksa esa nqXèk mRiknu c<+k;k tk,A 

HkSalksa ds izn'kZu ij rkih; ruko lqèkkjd mik;ksa 

dk izHkko 

dsUnzh; HkSal vuqlaèkku laLFkku ds mi ifjlj] ukHkk esa 42 
uhyh&jkoh uLy dh nwèk nsus okyh HkSalksa dks iz;ksx esa 'kkfey 
fd;k x;kA bl iz;ksx esa rkih; ruko lqèkkjd mik;ksa dk 
'kjhjfØ;kRed ekunaMksa] 'kkjhfjd Hkkj] nqXèk mRiknu] nqXèk 
la?kVu vkSj vU; jDr tSo jklk;fud izfrfØ;kvksa ij izHkko dks 
xeZ&'kq"d (vizSy ls eè; twu rd) vkSj xeZ&vknZz (eè; twu 
ls vxLr rd) ekSleksa esa ns[kk x;kA lHkh i'kqvksa dks leku :i 
ls 2 lewgksa esa ckaVk x;k] izR;sd lewg esa 21 HkSals Fkha vkSj blesa 
mudh C;kar la[;k] nqXèklzko dk pj.k] 'kkjhfjd Hkkj] iztud 
eknk dk nqXèk mRIkknu vkSj orZeku C;kar esa nqXèk mRiknu dks è;ku 
esa j[kk x;kA izR;sd lewg esa lHkh HkSalksa dk 'kkjhfjd Hkkj] nqXèk 
mRiknu ,oa nqXèk la?kVu fjdkWMZ fd;k x;k] tcfd 
'kjhjfØ;kRed ekunaMksa vkSj jDr tSo jklk;fud ekunaMksa dsk 
izR;sd lewg esa 10 HkSalksa ij fjdkWMZ fd;k x;kA fu;af=r (T0) 
lewg dh HkSalksa dks vyx 'ksM esa fcuk fdlh iks"kd rRoksa okys 
iwjd vkgkj] lw{e tyok;q lacaèkh ifjorZu ,oa izcaèku esa j[kk 
x;kA mipkj (T1) lewg esa fu;kflu] [kehj] [kk| rsy dks iwjd 
vkgkj ds :i esa fn;k x;k vkSj bu HkSalksa dks insZ] ikuh dh Qqgkj 
NksM+us okys ia[kksa dh lqfoèkk nh xbZ vkSj pkjs dk le;] vkofrZrk 
rFkk jk'ku ds izdkj esa cnyko fd;k x;kA fu;af=r lewg okyh 
HkSalksa dk lqcg 10 cts ls vijkºu 3 cts ds chp vkSlr rkieku 
(99.7 vkSj 101.1°F) mipkj lewg (98.8 vkSj 99.8°F) dh 
rqyuk esa mYys[kuh; (P<0.0001) :i ls vfèkd FkkA blh 
izdkj ds izs{k.k nksuksa lewgksa esa ukM+h nj ,oa 'olu nj ds fy, 
fd, x,A vkjafHkd 'kkjhfjd Hkkj nksuksa gh iz;ksx lewgksa esa 
yxHkx leku FksA fdarq vafre 'kkjhfjd Hkkj mipkj lewg ds 
i'kqvksa esa vfèkd Fkk] gkykafd nksuksa lewgksa ds chp lkaf[;dh; 
:i ls egRoiw.kZ varj ugha FkkA vkSlr dqy 'kq"d inkFkZ 
varxzZg.k (TDMI) mipkj lewg (14-13 fdxzk) esa fu;af=r 
lewg (13-04 fdxzk) dh HkSalksa dh rqyuk esa mYys[kuh; 

(P<.0001) :i ls vfèkd FkkA vkSlr dqy nqXèk mRiknu 
fu;af=r lewg (200-78 fdxzk) dh rqyuk esa mipkj lewg 
(240-50 fdxzk) esa mYys[kuh; (P<.0001) :i ls vfèkd FkkA 
fu;af=r lewg okyh HkSalksa ds nwèk esa vkSlr olk izfr'kr 7-71 
izfr'kr ntZ fd;k x;k] tksfd mipkj lewg (7-23 izfr'kr) ls 
mYys[kuh; :i esa vfèkd FkkA nwljh vksj] vkSlr ,l-,u-,Q- 
izfr'kr nksuksa gh lewgksa esa yxHkx leku (9-94 cuke 9-93%) 
FkkA vkSlr dqy olk ,oa ,l-,u-,Q- mRiknu mipkj lewg 
(17-16 fdxzk vkSj 23-84 fdxzk) easa fu;af=r lewg (15-40 
fdxzk vkSj 19-99 fdxzk) dh rqyuk esa vfèkd FkkA vkSlr nqXèk 
ySDVkst vkSj ?kuRo fu;af=r lewg okyh HkSalksa dh rqyuk esa 
mipkj lewg esa vfèkd FkkA ;g varj lkaf[;dh; :i ls Hkh 
mYys[kuh; FkkA xeZ 'kq"d ,oa xeZ vknZz ekSleksa ds rgr 
dksysLVªkWy vkSj ,p-Mh-,y- dksysLVªkWy fu;af=r lewg dh rqyuk 
esa mipkj lewg esa mYys[kuh; :i ls vfèkd FksA vkSlr 'osr 
jDr df.kdk,a] fyEQkslkbV x.kuk] fyEQkslkbV izfr'kr iwjs 
iz;ksx ds nkSjku mipkj lewg dh rqyuk esa fu;af=r lewg esa 
vfèkd FksA nwljh vksj vkSlr U;wVªksfQy izfr'kr mipkj lewg 
dh HkSalksa esa vfèkd FkkA ;s eku lewgksa ds chp mYys[kuh; :i ls 
Hkh fHkUu FksA tgka rd vkfFkZd igyw dh ckr gS izfr fnu izfr i'kq 
vkSlr vfrfjDr ykxr yxHkx 22 #i;s vkrh gS vkSj izfr fnu 
izfr i'kq vfrfjDr vk; U;wure 35 #i;s gSA blfy, izfrfnu 
izfr i'kq 'kq¼ ykHk yxHkx 1-13 #i;s gSA ;g fu"d"kZ fudkyk 
tk ldrk gS fd bl izdkj dh x`g&O;oLFkk] iks"kd rRo 
miyCèkrk ,oa pkjk le; çcaèku rkih; ruko dh pqukSrh ds 
lanHkZ esa ykHknk;d :i ls izHkkoh gS] ftlls fd lkekU; 
'kjhjfØ;kRed lfØ;rk cuh jgrh gS vkSj nqèkk: HkSalksa esa nqXèk 
mRiknu c<+rk gSA 

dVM+k@dVM+h e`R;qnj dks de djus gsrq vkgkj 

izcaèku

HkSal ds cPps thfor jgsa bl lanHkZ esa dksyLVªe ([khl) izcaèku 
eq[; Hkwfedk fuHkkrk gSA HkSal C;kus ds igys 12 ?kaVkasa esa 'kkjhfjd 
Hkkj ds 10 izfr'kr dh nj ls dksyLVªe dh ek=k fn;k tkuk 
lokZfèkd egRoiww.kZ fu;e gSA lw[kk dksyLVªe ,d iz;kl gS 
ftlls dksyLVªe vkèkkfjr iwjd vkgkj pw.kZ cukdj mu 
leL;kvksa dk lekèkku [kkstk tk, tks fd eqf'dy C;kar ls 
lacafèkr gSa] tSls fd de mRiknu ds dkj.k dksyLVªe dh 
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çcU/ku O;ogkjksa dk b"Vrehdj.k
miyCèkrk de gksuk] HkSal }kjk dVM+k@dfV;k dks nwèk u ihus nsuk] 
dVM+k@dfV;k }kjk HkSal dk nwèk ihus esa v{kerk bR;kfnA lq[kkus 
ds }kjk dksyLVªe dks laxzg djus dh vofèk] xq.koRrk cuk, 
j[krs gq, vkSj eqf'dy dVM+k@dfV;k vkgkj izcaèku dks vklku 
cukrs gq,] c<+kbZ tk ldrh gSA blh mís'; ls fNM+dko fofèk }kjk 
lq[kkus ds ekè;e ls Lohdk;Z xq.koRrk ds lkFk dksyLVªe lq[kk;k 
x;k ftlesa 25 izfr'kr ls vfèkd Bksl iks"kd rRo Fks vkSj lkFk gh 
uotkr ds fy, vko';d izfrj{kk izksVhu FksA vko';d ;ksT;ksa 
;qDr lw[ks pw.kZ dks 10 ls vfèkd HkSal ds uotkrksa dks f[kyk;k 
x;kA rS;kj fd, x, bl mRikn dks HkSal ds uotkrksa dks nsus ij 
muesa QkeZ izcaèku ds rgr ikys tk jgs vU; dVM+k@dfV;k dh 
rqyuk esa ;Fkksfpr o`f¼] vFkkZr 'kkjhfjd Hkkj ,oa LokLF;] ns[kh 
xbZA bls dVM+k@dfV;k dh e`R;qnj dks ?kVkus ds fy, ,d vkgkj 
iSdst ds :i esa bLrseky fd;k tk ldrk gSA 

lkaM+ esa jksx lacaèkh tkap

fofHkUu jksxk.kqvksa ds fy, vkf.od] lw{ethokf.od ,oa jDr 
ijh{k.kksa dk mi;ksx djrs gq, LokLF; ewY;kadu fd;k tkrk gS 
vkSj mudh uSnkfud fofèk;ka ekudksa ds vuq:i fuEufyf[kr gSa % 

Ø-la- jksx dk uke ijh{k.k dk uke

1 czwlsyk chih,Vh, ,fylk

2 V~;wcjdqyksfll ({k;jksx)  V~;wcjdqfyu tkap 

3 iSjk V~;wcjDyksfll tkWfuu tkap

4 dSaikbykscSDVhfj;ksfll ,tsaV igpku tkap 

5 Vªkbdkseksuk ,tsaV igpku tkap

6 ysIVksLikbjksfll ,fylk

7 buQsfD'k;l cksokbu ,fylk
jkbuksVªsdkbfVl

çfrosnu vofèk ds nkSjku 13osa lsV (eqjkZ)] ikaposa lsV 
(uhyh&jkoh) ds iztud lkaM+ vkSj lhvkbZvkjch] fglkj 
(eqjkZ)] vkbZth,QvkjvkbZ] >kalh (Hknkojh) ,oa HkSal mUu;u 
ds usVodZ dsanz] vkbZ-lh-,-vkj-&vkj-lh-bZ-vkj-] iVuk (eqjkZ) 
ls izkIr uewuksa dks oh;Z ds ekè;e ls laØfer gksus okys fofHkUu 
jksxksa ds fy, tkapk x;kA V~;wcjdqyksfll vkSj tkWfuu jksx ds 
fy, tkaps x, 117 i'kqvksa esa ls dksbZ Hkh jh,fDVo ugha ik;k x;kA 
3 i'kq (1-43 izfr'kr) vkj-ch-ih-Vh- ,aVhtu ;qDr czwlsyk ds 
fy, ikWftfVo ik;s x, vkSj ,fylk }kjk Hkh iq"V fd, x,A 
ch,poh&1 (vkbZ-ch-vkj- dk dkjd ,tsaV)  ,aVhckWMht ds 
lalwpu ,oa vuqeku ds fy, ijhf{kr 55 i'kqvksa esa ls 20-7 

izfr'kr O;kolkf;d rkSj ij miyCèk ,fylk fdV dk bLrseky 
djrs gq, ikWftfVo ik, x,A MkWV ,fylk fdV dk iz;ksx djrs 
gq, ysIVksLikbjk gkMZtks ds fy, lhjeh; :i esa ijhf{kr 45 
i'kqvksa esa lHkh esa ysIVksbLikjksfll ik;k x;kA 33 lkaM+ksa vFkkZr 
13osa lsV (eqjkZ) ls 21 vkSj ikaposa lsV (uhyh jkoh) ls 12 esa 
lkaM+ dSaikbykscSDVhfj;ksfll QhVl ousoSfy'k vkSj Vªkbdkeksukl 
ds fy, fuxsfVo ik, x, vkSj ;s lHkh 33 lkaM+ lkbVkstsfud 
(dksf'kdkuqokaf'kd) vè;;uksa }kjk lkekU; dsfj;ksVkbi okys 
FksA

HkSalksa esa esFkh (Trigonella foenumgraecum) 

ds cht f[kykus dk izHkko

20 rktk C;k;h HkSalksa dks pquk x;k vkSj mUgsa nks lewgksa ;kuh 
fu;af=r lewg vkSj mipkj lewgksa esa ckaVk x;kA mipkj lewg dh 
HkSalksa dks muds ikjaifjd QkeZ jk'ku esa izfr fdxzk 'kkjhfjd Hkkj 
ij 600 fexzk dh nj ls esFkh ds chtksa dk pw.kZ fn;k x;kA bls 
f[kykuk C;kus ds rRdky ckn 'kq: fd;k x;k vkSj pØh; HkSalksa 
esa bls igys d`f=e xHkkZèkku rd rFkk vpØh; HkSalksa esa 60 fnu 
rd fn;k x;kA #fèkj laacaèkh fo'ys"k.k ds fy, jDr uewus ,d= 
fd, x,A tSo&jklk;fud fo'ys"k.k dks LØhu ekLVj 3006 
(vkWVks ,ukykbtj) vkSj #fèkj lacaèkh fo'ys"k.k dks osV LdSu 5 
,p,e }kjk fd;k x;kA tuu {kerk ij izs{k.k gsrq fu;fer 
varjky ij tuu ekxZ dh vYVªklksuksxzkQh }kjk tkap dh xbZ vkSj 
xHkkZ'k;h ladqpu ,oa ekfld pØh;rk dks ns[kk x;kA 
iz;ksxkèkhu HkSalksa dh LokLF; fLFkfr ij nSfud vkèkkj ij fuxjkuh 
j[kh xbZA nwèk ds uewuksa dk fo'ys"k.k lkIrkfgd vkèkkj ij fd;k 
x;k vkSj olk] izksVhu] ,l,u,Q ,oa ySDVkst dh ek=k ns[kh 
xbZA fu;a=.k lewg dh rqyuk esa mipkj lewg esa bu ekunaMksa ds 
lacaèk esa dksbZ mYys[kuh; cnyko ugha FkkA nksuksa gh lewgksa ds 
fy, dksysLVªkWy] VªkbfXyljkbM] ,pMh,y] fØ,fVuhu] 
,lthihVh] ,lthvksVh] ,,yih] ,yMh,p gsrq tSo jklk;fud 
fo'ys"k.k fd;k x;k vkSj ;g ik;k x;k fd mipkj lewg esa 
VªkbfXyljkbM Lrj de Fkk vkSj ,pMh,y vfèkd FkkA tuu 
ekudksaa esa ;g ik;k x;k fd mipkj lewg esa C;kar ls ysdj 
xHkZèkkj.k dh vofèk NksVh gSA fu;af=r ,oa mipkj nksukasa gh lewgksa 
esa #fèkj ekunaM ('osr jDr df.kdk,a] fyEQkslkbV~l] 
eksukslkbV~l] bvkslhuksfQYl] cslksfQYl] yky jDr df.kdk,a] 
gheksXyksfcu) lkekU; jsat esa FksA 'kq#vkrh ifj.kkeksa ds vkèkkj 
ij ,d izksfotuy isVsaV vkosnu Qkby fd;k x;k gSA

vkosnu la[;k % 1574/DEL/2011CBR No. : 4988, 
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mfpr izcaèku O;ogkjksa dks QkeZ ij x`g O;oLFkk] iks"kd rRo 
miyCèkrk ,oa pkjk çcaèku ds ekè;e ls bl mís'; ls vey esa 
yk;k x;k ftlls fd i'kqvksa esa mfpr o`f¼ ,oa 'kh?kz ifjiDork 
mez gsrq rkih; ruko dks de fd;k tk, vkSj nwèk nsus okys i'qkvksa 
esa xehZ ds eghuksa esa nqXèk mRiknu c<+k;k tk,A 

HkSalksa ds izn'kZu ij rkih; ruko lqèkkjd mik;ksa 

dk izHkko 

dsUnzh; HkSal vuqlaèkku laLFkku ds mi ifjlj] ukHkk esa 42 
uhyh&jkoh uLy dh nwèk nsus okyh HkSalksa dks iz;ksx esa 'kkfey 
fd;k x;kA bl iz;ksx esa rkih; ruko lqèkkjd mik;ksa dk 
'kjhjfØ;kRed ekunaMksa] 'kkjhfjd Hkkj] nqXèk mRiknu] nqXèk 
la?kVu vkSj vU; jDr tSo jklk;fud izfrfØ;kvksa ij izHkko dks 
xeZ&'kq"d (vizSy ls eè; twu rd) vkSj xeZ&vknZz (eè; twu 
ls vxLr rd) ekSleksa esa ns[kk x;kA lHkh i'kqvksa dks leku :i 
ls 2 lewgksa esa ckaVk x;k] izR;sd lewg esa 21 HkSals Fkha vkSj blesa 
mudh C;kar la[;k] nqXèklzko dk pj.k] 'kkjhfjd Hkkj] iztud 
eknk dk nqXèk mRIkknu vkSj orZeku C;kar esa nqXèk mRiknu dks è;ku 
esa j[kk x;kA izR;sd lewg esa lHkh HkSalksa dk 'kkjhfjd Hkkj] nqXèk 
mRiknu ,oa nqXèk la?kVu fjdkWMZ fd;k x;k] tcfd 
'kjhjfØ;kRed ekunaMksa vkSj jDr tSo jklk;fud ekunaMksa dsk 
izR;sd lewg esa 10 HkSalksa ij fjdkWMZ fd;k x;kA fu;af=r (T0) 
lewg dh HkSalksa dks vyx 'ksM esa fcuk fdlh iks"kd rRoksa okys 
iwjd vkgkj] lw{e tyok;q lacaèkh ifjorZu ,oa izcaèku esa j[kk 
x;kA mipkj (T1) lewg esa fu;kflu] [kehj] [kk| rsy dks iwjd 
vkgkj ds :i esa fn;k x;k vkSj bu HkSalksa dks insZ] ikuh dh Qqgkj 
NksM+us okys ia[kksa dh lqfoèkk nh xbZ vkSj pkjs dk le;] vkofrZrk 
rFkk jk'ku ds izdkj esa cnyko fd;k x;kA fu;af=r lewg okyh 
HkSalksa dk lqcg 10 cts ls vijkºu 3 cts ds chp vkSlr rkieku 
(99.7 vkSj 101.1°F) mipkj lewg (98.8 vkSj 99.8°F) dh 
rqyuk esa mYys[kuh; (P<0.0001) :i ls vfèkd FkkA blh 
izdkj ds izs{k.k nksuksa lewgksa esa ukM+h nj ,oa 'olu nj ds fy, 
fd, x,A vkjafHkd 'kkjhfjd Hkkj nksuksa gh iz;ksx lewgksa esa 
yxHkx leku FksA fdarq vafre 'kkjhfjd Hkkj mipkj lewg ds 
i'kqvksa esa vfèkd Fkk] gkykafd nksuksa lewgksa ds chp lkaf[;dh; 
:i ls egRoiw.kZ varj ugha FkkA vkSlr dqy 'kq"d inkFkZ 
varxzZg.k (TDMI) mipkj lewg (14-13 fdxzk) esa fu;af=r 
lewg (13-04 fdxzk) dh HkSalksa dh rqyuk esa mYys[kuh; 

(P<.0001) :i ls vfèkd FkkA vkSlr dqy nqXèk mRiknu 
fu;af=r lewg (200-78 fdxzk) dh rqyuk esa mipkj lewg 
(240-50 fdxzk) esa mYys[kuh; (P<.0001) :i ls vfèkd FkkA 
fu;af=r lewg okyh HkSalksa ds nwèk esa vkSlr olk izfr'kr 7-71 
izfr'kr ntZ fd;k x;k] tksfd mipkj lewg (7-23 izfr'kr) ls 
mYys[kuh; :i esa vfèkd FkkA nwljh vksj] vkSlr ,l-,u-,Q- 
izfr'kr nksuksa gh lewgksa esa yxHkx leku (9-94 cuke 9-93%) 
FkkA vkSlr dqy olk ,oa ,l-,u-,Q- mRiknu mipkj lewg 
(17-16 fdxzk vkSj 23-84 fdxzk) easa fu;af=r lewg (15-40 
fdxzk vkSj 19-99 fdxzk) dh rqyuk esa vfèkd FkkA vkSlr nqXèk 
ySDVkst vkSj ?kuRo fu;af=r lewg okyh HkSalksa dh rqyuk esa 
mipkj lewg esa vfèkd FkkA ;g varj lkaf[;dh; :i ls Hkh 
mYys[kuh; FkkA xeZ 'kq"d ,oa xeZ vknZz ekSleksa ds rgr 
dksysLVªkWy vkSj ,p-Mh-,y- dksysLVªkWy fu;af=r lewg dh rqyuk 
esa mipkj lewg esa mYys[kuh; :i ls vfèkd FksA vkSlr 'osr 
jDr df.kdk,a] fyEQkslkbV x.kuk] fyEQkslkbV izfr'kr iwjs 
iz;ksx ds nkSjku mipkj lewg dh rqyuk esa fu;af=r lewg esa 
vfèkd FksA nwljh vksj vkSlr U;wVªksfQy izfr'kr mipkj lewg 
dh HkSalksa esa vfèkd FkkA ;s eku lewgksa ds chp mYys[kuh; :i ls 
Hkh fHkUu FksA tgka rd vkfFkZd igyw dh ckr gS izfr fnu izfr i'kq 
vkSlr vfrfjDr ykxr yxHkx 22 #i;s vkrh gS vkSj izfr fnu 
izfr i'kq vfrfjDr vk; U;wure 35 #i;s gSA blfy, izfrfnu 
izfr i'kq 'kq¼ ykHk yxHkx 1-13 #i;s gSA ;g fu"d"kZ fudkyk 
tk ldrk gS fd bl izdkj dh x`g&O;oLFkk] iks"kd rRo 
miyCèkrk ,oa pkjk le; çcaèku rkih; ruko dh pqukSrh ds 
lanHkZ esa ykHknk;d :i ls izHkkoh gS] ftlls fd lkekU; 
'kjhjfØ;kRed lfØ;rk cuh jgrh gS vkSj nqèkk: HkSalksa esa nqXèk 
mRiknu c<+rk gSA 

dVM+k@dVM+h e`R;qnj dks de djus gsrq vkgkj 

izcaèku

HkSal ds cPps thfor jgsa bl lanHkZ esa dksyLVªe ([khl) izcaèku 
eq[; Hkwfedk fuHkkrk gSA HkSal C;kus ds igys 12 ?kaVkasa esa 'kkjhfjd 
Hkkj ds 10 izfr'kr dh nj ls dksyLVªe dh ek=k fn;k tkuk 
lokZfèkd egRoiww.kZ fu;e gSA lw[kk dksyLVªe ,d iz;kl gS 
ftlls dksyLVªe vkèkkfjr iwjd vkgkj pw.kZ cukdj mu 
leL;kvksa dk lekèkku [kkstk tk, tks fd eqf'dy C;kar ls 
lacafèkr gSa] tSls fd de mRiknu ds dkj.k dksyLVªe dh 
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çcU/ku O;ogkjksa dk b"Vrehdj.k
miyCèkrk de gksuk] HkSal }kjk dVM+k@dfV;k dks nwèk u ihus nsuk] 
dVM+k@dfV;k }kjk HkSal dk nwèk ihus esa v{kerk bR;kfnA lq[kkus 
ds }kjk dksyLVªe dks laxzg djus dh vofèk] xq.koRrk cuk, 
j[krs gq, vkSj eqf'dy dVM+k@dfV;k vkgkj izcaèku dks vklku 
cukrs gq,] c<+kbZ tk ldrh gSA blh mís'; ls fNM+dko fofèk }kjk 
lq[kkus ds ekè;e ls Lohdk;Z xq.koRrk ds lkFk dksyLVªe lq[kk;k 
x;k ftlesa 25 izfr'kr ls vfèkd Bksl iks"kd rRo Fks vkSj lkFk gh 
uotkr ds fy, vko';d izfrj{kk izksVhu FksA vko';d ;ksT;ksa 
;qDr lw[ks pw.kZ dks 10 ls vfèkd HkSal ds uotkrksa dks f[kyk;k 
x;kA rS;kj fd, x, bl mRikn dks HkSal ds uotkrksa dks nsus ij 
muesa QkeZ izcaèku ds rgr ikys tk jgs vU; dVM+k@dfV;k dh 
rqyuk esa ;Fkksfpr o`f¼] vFkkZr 'kkjhfjd Hkkj ,oa LokLF;] ns[kh 
xbZA bls dVM+k@dfV;k dh e`R;qnj dks ?kVkus ds fy, ,d vkgkj 
iSdst ds :i esa bLrseky fd;k tk ldrk gSA 

lkaM+ esa jksx lacaèkh tkap

fofHkUu jksxk.kqvksa ds fy, vkf.od] lw{ethokf.od ,oa jDr 
ijh{k.kksa dk mi;ksx djrs gq, LokLF; ewY;kadu fd;k tkrk gS 
vkSj mudh uSnkfud fofèk;ka ekudksa ds vuq:i fuEufyf[kr gSa % 

Ø-la- jksx dk uke ijh{k.k dk uke

1 czwlsyk chih,Vh, ,fylk

2 V~;wcjdqyksfll ({k;jksx)  V~;wcjdqfyu tkap 

3 iSjk V~;wcjDyksfll tkWfuu tkap

4 dSaikbykscSDVhfj;ksfll ,tsaV igpku tkap 

5 Vªkbdkseksuk ,tsaV igpku tkap

6 ysIVksLikbjksfll ,fylk

7 buQsfD'k;l cksokbu ,fylk
jkbuksVªsdkbfVl

çfrosnu vofèk ds nkSjku 13osa lsV (eqjkZ)] ikaposa lsV 
(uhyh&jkoh) ds iztud lkaM+ vkSj lhvkbZvkjch] fglkj 
(eqjkZ)] vkbZth,QvkjvkbZ] >kalh (Hknkojh) ,oa HkSal mUu;u 
ds usVodZ dsanz] vkbZ-lh-,-vkj-&vkj-lh-bZ-vkj-] iVuk (eqjkZ) 
ls izkIr uewuksa dks oh;Z ds ekè;e ls laØfer gksus okys fofHkUu 
jksxksa ds fy, tkapk x;kA V~;wcjdqyksfll vkSj tkWfuu jksx ds 
fy, tkaps x, 117 i'kqvksa esa ls dksbZ Hkh jh,fDVo ugha ik;k x;kA 
3 i'kq (1-43 izfr'kr) vkj-ch-ih-Vh- ,aVhtu ;qDr czwlsyk ds 
fy, ikWftfVo ik;s x, vkSj ,fylk }kjk Hkh iq"V fd, x,A 
ch,poh&1 (vkbZ-ch-vkj- dk dkjd ,tsaV)  ,aVhckWMht ds 
lalwpu ,oa vuqeku ds fy, ijhf{kr 55 i'kqvksa esa ls 20-7 

izfr'kr O;kolkf;d rkSj ij miyCèk ,fylk fdV dk bLrseky 
djrs gq, ikWftfVo ik, x,A MkWV ,fylk fdV dk iz;ksx djrs 
gq, ysIVksLikbjk gkMZtks ds fy, lhjeh; :i esa ijhf{kr 45 
i'kqvksa esa lHkh esa ysIVksbLikjksfll ik;k x;kA 33 lkaM+ksa vFkkZr 
13osa lsV (eqjkZ) ls 21 vkSj ikaposa lsV (uhyh jkoh) ls 12 esa 
lkaM+ dSaikbykscSDVhfj;ksfll QhVl ousoSfy'k vkSj Vªkbdkeksukl 
ds fy, fuxsfVo ik, x, vkSj ;s lHkh 33 lkaM+ lkbVkstsfud 
(dksf'kdkuqokaf'kd) vè;;uksa }kjk lkekU; dsfj;ksVkbi okys 
FksA

HkSalksa esa esFkh (Trigonella foenumgraecum) 

ds cht f[kykus dk izHkko

20 rktk C;k;h HkSalksa dks pquk x;k vkSj mUgsa nks lewgksa ;kuh 
fu;af=r lewg vkSj mipkj lewgksa esa ckaVk x;kA mipkj lewg dh 
HkSalksa dks muds ikjaifjd QkeZ jk'ku esa izfr fdxzk 'kkjhfjd Hkkj 
ij 600 fexzk dh nj ls esFkh ds chtksa dk pw.kZ fn;k x;kA bls 
f[kykuk C;kus ds rRdky ckn 'kq: fd;k x;k vkSj pØh; HkSalksa 
esa bls igys d`f=e xHkkZèkku rd rFkk vpØh; HkSalksa esa 60 fnu 
rd fn;k x;kA #fèkj laacaèkh fo'ys"k.k ds fy, jDr uewus ,d= 
fd, x,A tSo&jklk;fud fo'ys"k.k dks LØhu ekLVj 3006 
(vkWVks ,ukykbtj) vkSj #fèkj lacaèkh fo'ys"k.k dks osV LdSu 5 
,p,e }kjk fd;k x;kA tuu {kerk ij izs{k.k gsrq fu;fer 
varjky ij tuu ekxZ dh vYVªklksuksxzkQh }kjk tkap dh xbZ vkSj 
xHkkZ'k;h ladqpu ,oa ekfld pØh;rk dks ns[kk x;kA 
iz;ksxkèkhu HkSalksa dh LokLF; fLFkfr ij nSfud vkèkkj ij fuxjkuh 
j[kh xbZA nwèk ds uewuksa dk fo'ys"k.k lkIrkfgd vkèkkj ij fd;k 
x;k vkSj olk] izksVhu] ,l,u,Q ,oa ySDVkst dh ek=k ns[kh 
xbZA fu;a=.k lewg dh rqyuk esa mipkj lewg esa bu ekunaMksa ds 
lacaèk esa dksbZ mYys[kuh; cnyko ugha FkkA nksuksa gh lewgksa ds 
fy, dksysLVªkWy] VªkbfXyljkbM] ,pMh,y] fØ,fVuhu] 
,lthihVh] ,lthvksVh] ,,yih] ,yMh,p gsrq tSo jklk;fud 
fo'ys"k.k fd;k x;k vkSj ;g ik;k x;k fd mipkj lewg esa 
VªkbfXyljkbM Lrj de Fkk vkSj ,pMh,y vfèkd FkkA tuu 
ekudksaa esa ;g ik;k x;k fd mipkj lewg esa C;kar ls ysdj 
xHkZèkkj.k dh vofèk NksVh gSA fu;af=r ,oa mipkj nksukasa gh lewgksa 
esa #fèkj ekunaM ('osr jDr df.kdk,a] fyEQkslkbV~l] 
eksukslkbV~l] bvkslhuksfQYl] cslksfQYl] yky jDr df.kdk,a] 
gheksXyksfcu) lkekU; jsat esa FksA 'kq#vkrh ifj.kkeksa ds vkèkkj 
ij ,d izksfotuy isVsaV vkosnu Qkby fd;k x;k gSA

vkosnu la[;k % 1574/DEL/2011CBR No. : 4988, 

frfFk ,oa le; % 03/06/2011 10:43:33 
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HkSal ds nwèk ls foyfxr esFkhflyhu izfrjksèkh 
LVsQkbyksdksdl vkWfj;l

laLFkku ds i'kq lewg ls nwèk nsus okyh HkSalksa dh 
Dyhfudy@lc&fDyfudy FkuSyk gsrq tkap dh xbZA laLFkku ds 
108 nw/k nsus okyh HkSalksa dh tkap v;u ds pkjksa Hkkxksa esa FkuSyk 
dh O;kidrk dks LFkkfir djus ds fy, dh xbZA dSyhQksfuZ;k 
eSlVkbfVl VsLV (lh-,e-Vh-) ds vkèkkj ij lh-,e-Vh- fj,tsaV 
ds dhuksVsLV czkaM dk mi;ksx djrs gq, FkuSyk (fDyfudy ,oa 
lc&fDyfudy FkuSyk) ds fy, 14 HkSalksa ds 21 DokVZj dks 
ikWft+fVo ik;k x;kA ftuds Ldksj $1 ls ysdj $4 dh jsat esa FksA 
laØfer DokVZjksa ls nwèk uewuksa dks rRdky lsysfDVo ehfM;e ds 
:i esa eSfuVksy lkYV vxj ij j[kk x;k vkSj 48 ?kaVksa ds fy, 

37°C ij Å"ek;u fd;k x;kA bu IysVksa ij iSnk gks jgs 
LVsQkbyksdksdl vkWfj;l dh 10 izdfYir dkyksfu;ksa dk 
foyxu fd;k x;k vkSj U;wVªh,aVvxj ij bUgsa milaofèkZr fd;k 
x;kA LVsQkbyksdksdl vkWfj;l ds 10 izdfYir foyxuksa dks 
XyhljkWy esa vkxs vè;;uksa ds fy, -20°C ij ifjjf{kr fd;k 
x;kA dks,xqyst ikWft+fVo LVsQkbyksdksdl vkWfj;l dh igpku 
dks dks,xqyst ijh{k.k }kjk lqfuf'pr fd;k tk,xkA bu 
foyxuksa dk vkWDlhflyhu jsftLVsal LØhfuaxvxj ij IysfVax 
}kjk vkWDlsflyhu jsftLVsal ds fy, Hkh ijh{k.k fd;k tk,xkA 
blh Øe esa foyxuksa esa ih-lh-vkj- mecA thu 
(esfFkflyhu&izfrjksèkd thu) dh mifLFkfr ds fy, fd;k 
tk,xkA

gfj;k.kk esa HkSal izoklu dk fdlkuksa dh 
lkekftd&vkfFkZd fLFkfr ij izHkko 

bl ifj;kstuk dh 'qk#vkr vxLr 2011 esa gqbZ FkhA gfj;k.kk ls 
HkSalksa ds izoklu@fu;kZr dks fofHkUu lzksrksa ls vkadM+s izkIr dj 
nLrkosthd`r djus dk ;g ,d iz;kl gSA i'kqikyu foHkkx 
gfj;k.kk us viuh izdkf'kr fjiksVZ (1987&88)ds lkaf[;dh; 
lkj esa 1966&67 ;kuh jkT; LFkkiuk ls ysdj ckn rd ds vkadM+s 
fn, gSa] ftlesa jkT; ls HkSalksa dh fofHkUu Jsf.k;ksa ds fu;kZr dks 
o"kZokj fn;k x;k gSA o"kZ 1966&67 esa dsoy 40170 HkSalksa dk 
jkT; ls fu;kZr gqvk] ftlesa 13201 nwèk nsus okyh HkSalsa FkhA 
tcfd o"kZ 1987&88 esa dqy 202767 HkSalksa dk fu;kZr gqvk 
ftlesa ls 82491 nwèk nsus okyh HkSalsa FkhaA  gfj;k.kk ljdkj dk 

;g ,d vanktk gS fd jkT; ls izR;sd o"kZ 1 yk[k HkSalsa fu;kZr 
gksrh gSaA vU; lzksrksa tSls fd jsyos] futh O;kikfj;ksa bR;kfn ls Hkh 
vkadM+s izkIr fd, x,A HkSal izoklu ds izHkko ds vè;;u ds 
fy, lanfHkZr lkfgR; ds xgu vè;;u i'pkr 16 
lkekftd&vkfFkZd ekunaMksa dks fpfÊr fd;k x;kA

uhyh&jkoh lkaMksa dk izlkj 

iatkc ds ve`rlj] rjurkju] fQjkstiqj vksj xqjnkliqj ftyksa esa 
uhyh&jkoh HkSalksa ds iztuu {ks=ksa esa lapkfyr losZ{k.kksa ls irk 
pyrk gS fd vfèkdka'k HkSalsa eqjkZ vkSj uhyh&jkoh dk feJ.k gSa] 
tcfd fo'kq¼ uhyh&jkoh dh la[;k cgqr de gSA vkadM+ksa ls 
;g Hkh irk pyk fd uhyh&jkoh HkSalksa ds iztuu ds fy, fdlkuksa 
ds chp uhyh&jkoh lkaM+ksa dh ekax cuh jgrh gSA dVM+s@lkaM+ 
lkoZtfud uhykeh ds ekè;e ls fdlkuksa ds chp csps x;sA

d`"kd cSBd 

6 tqykbZ] 2011 dks ,d fnolh; Ï"kd izf'k{k.k ,oa izn'kZu 
rFkk 7&16 Qjojh] 2012 dks 10 fnolh; Ï"kd izf'k{k.k ,oa 
izn'kZu mi ifjlj] ukHkk esa i'kqikydksa@fgrèkkjdksa ds fy, 
vk;ksftr fd;k x;k] tksfd i'kqvksa ds lqèkkj ;k Ms;jh QkeZ 'kq: 
djus gsrq mUur@oSKkfud i'kqikyu O;ogkjksa lacaèkh oSKkfud 
Kku ds izlkj ds mís'; ls fd, x, FksA  

cQSyksihfM;k 

bldk mís'; baVjusV ij igqap;ksX; laoknkRed eYVhehfM;k 
lalkèku miyCèk djkuk gS] tks fd fofHkUu lacafèkr 
yksxksa@fgrèkkjdksa dks HkSal ikyu ds ckjs esa ns'k Hkj dh 
tkudkfj;ka nsxkA ;g baVjusV ij ,dhÏr] baVjsfDVo <ax ls 
lh[kus dk ,d lkèku gksxkA ;g eYVhehfM;k izk:i esa vkWfM;ks 
fDyiksa] xzkfQDl] VsDlV ,oa ,fues'ku dk mi;ksx djrs gq, 
i'kqikyu ds ckjs esa voèkkj.kkvksa] O;ogkjksa vkSj ikfjHkkf"kd 
'kCnkofy;ksa dks izLrqr djsxkA buesa rF; o mnkgj.k gksaxs] lkFk 
gh fp=] xzkfQDl ,oa vU; lkefxz;ka izLrqr dh tk,axhA ;g osc 
ij ekStwn lanfHkZr lkbVksa rd igqap miyCèk djk,xk vkSj lkFk gh 
oYMZ okbM osc ds fo'kky MkVk csl ls dke dh ckrsa izkIr djus 
esa ennxkj gksxkA fdlku Lo;a cQSyksihfM;k ls viuh dke dh 
ckrksa dks <wa< ldrs gSa vkSj HkSal ikyu ds loksZRre O;ogkjksa dks 
tku ldrs gSaA 
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izkS|ksfxfd;ksa dk fodkl o mudk 
mi;ksxdrkZvksa dks gLrkarj.k
(LFkkiuk ls vc rd)
Js"B tuu&nzO; dk mRiknu ,oa vuqj{k.k 

mPp vkuqokaf'kdh; {kerk okys eqjkZ ,oa uhyh&jkoh lkaM+ksa dks 
laLFkku ,oa blds mi ifjlj] ukHkk esa ikyk tkrk gSA dVM+ksa dk 
p;u tud eknk ds nqX/k mRiknu ds vk/kkj ij fd;k tkrk gS 
vkSj bUgsa l?ku izca/ku iz.kkyh ds rgr ikyk tkrk gSA lkaM+ksa dh 
mRiknu {kerk dk larfr ijh{k.k ds ek/;e ls ewY;kadu fd;k 
tkrk gSA laLFkku vHkh rd mPp vkuqokaf'kdh; xq.kksa okys 493 
eqjkZ lkaM+ksa vkSj 230 uhyh&jkoh lkaMksa dks xzke iapk;rksa ,oa 
fodkl ,tsafl;ksa dks csp pqdk gSA lkaMksa ds forj.k }kjk lexz 
lq/kkj visf{kr gSA lkaM ds oh;Z ds fgehdj.k ds fy, ,d 
vklku] fo'oluh; vkSj de ykxr dh fof/k fodflr dh xbZ 
gSA ;g mUur izfØ;k LFkSfrd L[kyu ds fgehdj.k gsrq izHkkoh 
ikbZ xbZ gSA

Hkzw.k izR;kjksi.k izkS|ksfxdh 

HkSalksa ds fy, Hkzw.k izR;kjksi.k izkS|ksfxdh dks fodflr djus vkSj 
mls mUur djus ds iz;kl fd, x, gSaA blds ifj.kkeLo:i 
laLFkku esa 16 larfr;ka iSnk gqbZ gSaA cwpM+[kkus ls yk;s x;s 
vaMk'k;ksa dk mi;ksx djrs gq, bu&foVªks (ik=s) fu"ksfpr Hkzw.kksa 
vkSj bu&foVªks (ik=s) ifjiDo Hkzw.kksa ds cM+s iSekus ij mRiknu ds 
fy, izkS|ksfxdh dks fodflr fd;k x;kA Hkkoh ;kstukvksa esa 
vkbZoh,e@vkbZoh,Q Hkzw.kksa ls cPps iSnk djuk vkSj Hkzw.k lw{e 
ifjpkyu (ekbØksesfuiqys'ku) 'kkfey gSaA Hkwz.k fgehdj.k 
rduhd dks lqO;ofLFkr fd;k x;kA

HkSalksa esa Js"B eknk tuuæO; (teZIykTe) esa rsth ls o`f¼ 
(cgqxq.ku) ds lanHkZ esa bu&foVªks fu"kspu dh rduhd vusd 
laHkkoukvksa okyh gSA bl rduhd dks cwpM+[kkus ls fy, 
vaMk'k;ksa ls izkIr vaMdksa ds bu&foVªks ifjiDork ds fy,] blh 
Øe esa buds bu&foVªks fu"kspu ,oa ifj.kke Lo:i izkIr Hkzw.kksa dk 
izR;kjksi.k pj.k rd lao/kZu djrs gq,] ekudhd`r fd;k x;kA 
;g rduhd thfor i'kqvksa ls vaMdksa dks izkIr dj lkaM+ksa ds 
larfr ijh{k.k ,oa Js"B dksfV ds tuu&æO; dks rsth ls cgqxqf.kr 
djus ds fy, cgqr vf/kd mi;ksxh fl¼ gksxhA 

vkbZ-oh-,Q- ls mRiUu Hkzw.kksa dk fyax fu/kkZj.k 

bu&foVªks (ik=s) mRiUu Hkzw.kksa dk fyax fu/kkZj.k cksfoax izkbejksa 

dk mi;ksx djrs gq, ih-lh-vkj- rduhd ls lQyrkiwoZd 

fd;k x;kA fyax fu/kkZj.k gsrq ck;ksIlh izkIr djus ds fy, Hkzw.kksa 

dk lw{ke ifjpkyu (ekbØkseSfuiqys'ku) fd;k x;kA 

vaMk'k;h lfØ;rk ij fuxjkuh ds fy, 

vYVªklksuksxzkQh 

xHkkZ'k;h lfØ;rk dks ns[kus ds fy, vYVªklksuksxzkQh dh 

xSjgkfudkjd rduhd ç;ksx esa ykbZ xbZA  ;g rduhd  iqVdh; 

xfrdh v/;;u ds fy, cgqr mi;ksxh gSA bl rduhd ds 

mi;ksx ls vaMksRlxZ le; dks cgqr lVhd :i esa vuqekfur dj 

fu"kspu /kkfjr fd;k tkrk gSA 

iwoZdkfyd lxHkZrk tkap vkSj xHkZ dk fyax 

fu/kkZj.k 

HkSalksa eas fu"kspu ds i'pkr 25 fnuksa esa gh xHkZ gksus dh iqf"V ds 

fy, tkap gsrq lksuksxzkfQd rduhd dk mi;ksx fd;k x;kA 

blds vykok xHkZ dk fyax fu/kkZj.k fu"kspu ds i'pkr 55osa fnu 

ij tuusanzh; xqfydk (V~;wcjdy) dh vofLFkfr ds vk/kkj ij 

fd;k x;kA 

xHkkZof/kd vk;q dk vuqeku 

vYVªklksuksxzkQh }kjk xHkZ vk;q dks Hkh lVhd <ax ls vkadk tk 

ldrk gSA ;g HkSalksa esa C;kus ds le; ds mfpr izca/ku ds fy, 

mi;ksxh gSA HkSalksa esa fu"kspu i'pkr fofHkUu fnuksa ij HkSal ds xHkZ 

dh Økmu&jai yackbZ ds fy, cuk, x, ekud pkVZ dk ikyu 

djrs gq, xHkkZof/k dh yackbZ fu/kkZfjr dh tk ldrh gSA tc bls 

çtuu ds vKkr le; okyh lxHkZ HkSalksa esa xHkZ dh vk;q ds 

fu/kkZj.k ds fy, mi;ksx esa yk;k tkrk gS rks çtuu dh okLrfod 

frfFk dk vuqeku bl pkVZ ls yxk;k tk ldrk gSA 
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HkSal ds nwèk ls foyfxr esFkhflyhu izfrjksèkh 
LVsQkbyksdksdl vkWfj;l

laLFkku ds i'kq lewg ls nwèk nsus okyh HkSalksa dh 
Dyhfudy@lc&fDyfudy FkuSyk gsrq tkap dh xbZA laLFkku ds 
108 nw/k nsus okyh HkSalksa dh tkap v;u ds pkjksa Hkkxksa esa FkuSyk 
dh O;kidrk dks LFkkfir djus ds fy, dh xbZA dSyhQksfuZ;k 
eSlVkbfVl VsLV (lh-,e-Vh-) ds vkèkkj ij lh-,e-Vh- fj,tsaV 
ds dhuksVsLV czkaM dk mi;ksx djrs gq, FkuSyk (fDyfudy ,oa 
lc&fDyfudy FkuSyk) ds fy, 14 HkSalksa ds 21 DokVZj dks 
ikWft+fVo ik;k x;kA ftuds Ldksj $1 ls ysdj $4 dh jsat esa FksA 
laØfer DokVZjksa ls nwèk uewuksa dks rRdky lsysfDVo ehfM;e ds 
:i esa eSfuVksy lkYV vxj ij j[kk x;k vkSj 48 ?kaVksa ds fy, 

37°C ij Å"ek;u fd;k x;kA bu IysVksa ij iSnk gks jgs 
LVsQkbyksdksdl vkWfj;l dh 10 izdfYir dkyksfu;ksa dk 
foyxu fd;k x;k vkSj U;wVªh,aVvxj ij bUgsa milaofèkZr fd;k 
x;kA LVsQkbyksdksdl vkWfj;l ds 10 izdfYir foyxuksa dks 
XyhljkWy esa vkxs vè;;uksa ds fy, -20°C ij ifjjf{kr fd;k 
x;kA dks,xqyst ikWft+fVo LVsQkbyksdksdl vkWfj;l dh igpku 
dks dks,xqyst ijh{k.k }kjk lqfuf'pr fd;k tk,xkA bu 
foyxuksa dk vkWDlhflyhu jsftLVsal LØhfuaxvxj ij IysfVax 
}kjk vkWDlsflyhu jsftLVsal ds fy, Hkh ijh{k.k fd;k tk,xkA 
blh Øe esa foyxuksa esa ih-lh-vkj- mecA thu 
(esfFkflyhu&izfrjksèkd thu) dh mifLFkfr ds fy, fd;k 
tk,xkA

gfj;k.kk esa HkSal izoklu dk fdlkuksa dh 
lkekftd&vkfFkZd fLFkfr ij izHkko 

bl ifj;kstuk dh 'qk#vkr vxLr 2011 esa gqbZ FkhA gfj;k.kk ls 
HkSalksa ds izoklu@fu;kZr dks fofHkUu lzksrksa ls vkadM+s izkIr dj 
nLrkosthd`r djus dk ;g ,d iz;kl gSA i'kqikyu foHkkx 
gfj;k.kk us viuh izdkf'kr fjiksVZ (1987&88)ds lkaf[;dh; 
lkj esa 1966&67 ;kuh jkT; LFkkiuk ls ysdj ckn rd ds vkadM+s 
fn, gSa] ftlesa jkT; ls HkSalksa dh fofHkUu Jsf.k;ksa ds fu;kZr dks 
o"kZokj fn;k x;k gSA o"kZ 1966&67 esa dsoy 40170 HkSalksa dk 
jkT; ls fu;kZr gqvk] ftlesa 13201 nwèk nsus okyh HkSalsa FkhA 
tcfd o"kZ 1987&88 esa dqy 202767 HkSalksa dk fu;kZr gqvk 
ftlesa ls 82491 nwèk nsus okyh HkSalsa FkhaA  gfj;k.kk ljdkj dk 

;g ,d vanktk gS fd jkT; ls izR;sd o"kZ 1 yk[k HkSalsa fu;kZr 
gksrh gSaA vU; lzksrksa tSls fd jsyos] futh O;kikfj;ksa bR;kfn ls Hkh 
vkadM+s izkIr fd, x,A HkSal izoklu ds izHkko ds vè;;u ds 
fy, lanfHkZr lkfgR; ds xgu vè;;u i'pkr 16 
lkekftd&vkfFkZd ekunaMksa dks fpfÊr fd;k x;kA

uhyh&jkoh lkaMksa dk izlkj 

iatkc ds ve`rlj] rjurkju] fQjkstiqj vksj xqjnkliqj ftyksa esa 
uhyh&jkoh HkSalksa ds iztuu {ks=ksa esa lapkfyr losZ{k.kksa ls irk 
pyrk gS fd vfèkdka'k HkSalsa eqjkZ vkSj uhyh&jkoh dk feJ.k gSa] 
tcfd fo'kq¼ uhyh&jkoh dh la[;k cgqr de gSA vkadM+ksa ls 
;g Hkh irk pyk fd uhyh&jkoh HkSalksa ds iztuu ds fy, fdlkuksa 
ds chp uhyh&jkoh lkaM+ksa dh ekax cuh jgrh gSA dVM+s@lkaM+ 
lkoZtfud uhykeh ds ekè;e ls fdlkuksa ds chp csps x;sA

d`"kd cSBd 

6 tqykbZ] 2011 dks ,d fnolh; Ï"kd izf'k{k.k ,oa izn'kZu 
rFkk 7&16 Qjojh] 2012 dks 10 fnolh; Ï"kd izf'k{k.k ,oa 
izn'kZu mi ifjlj] ukHkk esa i'kqikydksa@fgrèkkjdksa ds fy, 
vk;ksftr fd;k x;k] tksfd i'kqvksa ds lqèkkj ;k Ms;jh QkeZ 'kq: 
djus gsrq mUur@oSKkfud i'kqikyu O;ogkjksa lacaèkh oSKkfud 
Kku ds izlkj ds mís'; ls fd, x, FksA  

cQSyksihfM;k 

bldk mís'; baVjusV ij igqap;ksX; laoknkRed eYVhehfM;k 
lalkèku miyCèk djkuk gS] tks fd fofHkUu lacafèkr 
yksxksa@fgrèkkjdksa dks HkSal ikyu ds ckjs esa ns'k Hkj dh 
tkudkfj;ka nsxkA ;g baVjusV ij ,dhÏr] baVjsfDVo <ax ls 
lh[kus dk ,d lkèku gksxkA ;g eYVhehfM;k izk:i esa vkWfM;ks 
fDyiksa] xzkfQDl] VsDlV ,oa ,fues'ku dk mi;ksx djrs gq, 
i'kqikyu ds ckjs esa voèkkj.kkvksa] O;ogkjksa vkSj ikfjHkkf"kd 
'kCnkofy;ksa dks izLrqr djsxkA buesa rF; o mnkgj.k gksaxs] lkFk 
gh fp=] xzkfQDl ,oa vU; lkefxz;ka izLrqr dh tk,axhA ;g osc 
ij ekStwn lanfHkZr lkbVksa rd igqap miyCèk djk,xk vkSj lkFk gh 
oYMZ okbM osc ds fo'kky MkVk csl ls dke dh ckrsa izkIr djus 
esa ennxkj gksxkA fdlku Lo;a cQSyksihfM;k ls viuh dke dh 
ckrksa dks <wa< ldrs gSa vkSj HkSal ikyu ds loksZRre O;ogkjksa dks 
tku ldrs gSaA 
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izkS|ksfxfd;ksa dk fodkl o mudk 
mi;ksxdrkZvksa dks gLrkarj.k
(LFkkiuk ls vc rd)
Js"B tuu&nzO; dk mRiknu ,oa vuqj{k.k 

mPp vkuqokaf'kdh; {kerk okys eqjkZ ,oa uhyh&jkoh lkaM+ksa dks 
laLFkku ,oa blds mi ifjlj] ukHkk esa ikyk tkrk gSA dVM+ksa dk 
p;u tud eknk ds nqX/k mRiknu ds vk/kkj ij fd;k tkrk gS 
vkSj bUgsa l?ku izca/ku iz.kkyh ds rgr ikyk tkrk gSA lkaM+ksa dh 
mRiknu {kerk dk larfr ijh{k.k ds ek/;e ls ewY;kadu fd;k 
tkrk gSA laLFkku vHkh rd mPp vkuqokaf'kdh; xq.kksa okys 493 
eqjkZ lkaM+ksa vkSj 230 uhyh&jkoh lkaMksa dks xzke iapk;rksa ,oa 
fodkl ,tsafl;ksa dks csp pqdk gSA lkaMksa ds forj.k }kjk lexz 
lq/kkj visf{kr gSA lkaM ds oh;Z ds fgehdj.k ds fy, ,d 
vklku] fo'oluh; vkSj de ykxr dh fof/k fodflr dh xbZ 
gSA ;g mUur izfØ;k LFkSfrd L[kyu ds fgehdj.k gsrq izHkkoh 
ikbZ xbZ gSA

Hkzw.k izR;kjksi.k izkS|ksfxdh 

HkSalksa ds fy, Hkzw.k izR;kjksi.k izkS|ksfxdh dks fodflr djus vkSj 
mls mUur djus ds iz;kl fd, x, gSaA blds ifj.kkeLo:i 
laLFkku esa 16 larfr;ka iSnk gqbZ gSaA cwpM+[kkus ls yk;s x;s 
vaMk'k;ksa dk mi;ksx djrs gq, bu&foVªks (ik=s) fu"ksfpr Hkzw.kksa 
vkSj bu&foVªks (ik=s) ifjiDo Hkzw.kksa ds cM+s iSekus ij mRiknu ds 
fy, izkS|ksfxdh dks fodflr fd;k x;kA Hkkoh ;kstukvksa esa 
vkbZoh,e@vkbZoh,Q Hkzw.kksa ls cPps iSnk djuk vkSj Hkzw.k lw{e 
ifjpkyu (ekbØksesfuiqys'ku) 'kkfey gSaA Hkwz.k fgehdj.k 
rduhd dks lqO;ofLFkr fd;k x;kA

HkSalksa esa Js"B eknk tuuæO; (teZIykTe) esa rsth ls o`f¼ 
(cgqxq.ku) ds lanHkZ esa bu&foVªks fu"kspu dh rduhd vusd 
laHkkoukvksa okyh gSA bl rduhd dks cwpM+[kkus ls fy, 
vaMk'k;ksa ls izkIr vaMdksa ds bu&foVªks ifjiDork ds fy,] blh 
Øe esa buds bu&foVªks fu"kspu ,oa ifj.kke Lo:i izkIr Hkzw.kksa dk 
izR;kjksi.k pj.k rd lao/kZu djrs gq,] ekudhd`r fd;k x;kA 
;g rduhd thfor i'kqvksa ls vaMdksa dks izkIr dj lkaM+ksa ds 
larfr ijh{k.k ,oa Js"B dksfV ds tuu&æO; dks rsth ls cgqxqf.kr 
djus ds fy, cgqr vf/kd mi;ksxh fl¼ gksxhA 

vkbZ-oh-,Q- ls mRiUu Hkzw.kksa dk fyax fu/kkZj.k 

bu&foVªks (ik=s) mRiUu Hkzw.kksa dk fyax fu/kkZj.k cksfoax izkbejksa 

dk mi;ksx djrs gq, ih-lh-vkj- rduhd ls lQyrkiwoZd 

fd;k x;kA fyax fu/kkZj.k gsrq ck;ksIlh izkIr djus ds fy, Hkzw.kksa 

dk lw{ke ifjpkyu (ekbØkseSfuiqys'ku) fd;k x;kA 

vaMk'k;h lfØ;rk ij fuxjkuh ds fy, 

vYVªklksuksxzkQh 

xHkkZ'k;h lfØ;rk dks ns[kus ds fy, vYVªklksuksxzkQh dh 

xSjgkfudkjd rduhd ç;ksx esa ykbZ xbZA  ;g rduhd  iqVdh; 

xfrdh v/;;u ds fy, cgqr mi;ksxh gSA bl rduhd ds 

mi;ksx ls vaMksRlxZ le; dks cgqr lVhd :i esa vuqekfur dj 

fu"kspu /kkfjr fd;k tkrk gSA 

iwoZdkfyd lxHkZrk tkap vkSj xHkZ dk fyax 

fu/kkZj.k 

HkSalksa eas fu"kspu ds i'pkr 25 fnuksa esa gh xHkZ gksus dh iqf"V ds 

fy, tkap gsrq lksuksxzkfQd rduhd dk mi;ksx fd;k x;kA 

blds vykok xHkZ dk fyax fu/kkZj.k fu"kspu ds i'pkr 55osa fnu 

ij tuusanzh; xqfydk (V~;wcjdy) dh vofLFkfr ds vk/kkj ij 

fd;k x;kA 

xHkkZof/kd vk;q dk vuqeku 

vYVªklksuksxzkQh }kjk xHkZ vk;q dks Hkh lVhd <ax ls vkadk tk 

ldrk gSA ;g HkSalksa esa C;kus ds le; ds mfpr izca/ku ds fy, 

mi;ksxh gSA HkSalksa esa fu"kspu i'pkr fofHkUu fnuksa ij HkSal ds xHkZ 

dh Økmu&jai yackbZ ds fy, cuk, x, ekud pkVZ dk ikyu 

djrs gq, xHkkZof/k dh yackbZ fu/kkZfjr dh tk ldrh gSA tc bls 

çtuu ds vKkr le; okyh lxHkZ HkSalksa esa xHkZ dh vk;q ds 

fu/kkZj.k ds fy, mi;ksx esa yk;k tkrk gS rks çtuu dh okLrfod 

frfFk dk vuqeku bl pkVZ ls yxk;k tk ldrk gSA 
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enpØ izsj.k ds fy, ^vksoflad Iyl* 
izksVksdkWy 

HkSalksa esa de tuu ds izkFkfed dkj.kksa esa ls enpØ esa u vkuk 
izeq[k gS] pkgs ;g ;kSoukjaHk >ksfV;ksa esa gks ;k fQj C;kar i'pkr 
dh HkSalksa esa gksA enpdz esa u vkuk vaMk'k;h vpØh;rk dh 
voLFkk gS tks fd ;kSu lfØ;rk dh iw.kZ vuqifLFkfr ls izdV 
gksrh gS vkSj blesa enpØ esa vkus ds dksbZ Hkh ladsr ugha fn[krsA 
;g ifjfLFkfr LFkSfrd vaMk'k;ksa dh mifLFkfr ls lacaf/kr gS vkSj 
Hkys gh iqfVdh; fodkl gks] fdarq dksbZ Hkh vaMk'k;h iqVd bl 
Lrj rd ifjiDo ugha gks ikrk fd vaMksRlxZ gks ik,A enpØ esa 
u vkus okys i'kqvksa esa vaMksRlxZ gksus ds ctk; izcy iqVd 
(Mh,Q) ,Vªhf'k;k ls xqtj tkrs gSa] laHkor% ,slk vaMksRlxZ iwoZ 
ds ,y-,p- rjax ds i;kZIr <ax ls u gks ikus ds dkj.k gksrk gSA 
enpØ esa u vkus okyh HkSalksa ds vksoflad izksVksdkWy ds izfr 
vaMk'k;h izfrfØ;k ds fo'ys"k.k ls irk pyk fd dsoy cM+s 
izcy iqVd okyh HkSalsa gh igys GnRH batsD'ku ds le; bl 
mipkj ds izfr ldkjkRed izfrfØ;k nsrh gSaA gkykafd iqVdh; 
vkdkj dk lVhd fu/kkZj.k xzkeh.k ifjfLFkfr;ksa esa fu;fer xqnk 
laca/kh tkap ds nkSjku eqf'dy gksrk gSA blfy, igys GnRH 
batsD'ku ds le; lHkh enpØ esa u vkus okyh HkSalksa ds xHkkZ'k;h 
iqVdksa dh mifLFkfr dks lqfuf'pr djus gsrq ,d u;k izksVksdkWy 
fodflr fd;k vkSj bldk uke ̂vksoflad Iyl* j[kk x;kA bl 
izksVksdkWy esa vksoflad mipkj ds igys GnRH batsD'ku ls 72 
?kaVs iwoZ ih,e,lth dk ,d batsD'ku fn;k tkrk gSA rkfd 
vaMk'k;h iqVdh; fodkl dks c<+kok feys vkSj de ls de ,d 
cM+k iqVd 72 ?kaVs ckn igys GnRH batsD'ku gsrq miyC/k gksA 
vaMk'k; esa ihrfiaM lajpuk lkr fnu i'pkr fn, x, ih-th-
,Q- }kjk Y;wfV;ksfyfll gsrq gksrh gSA GnRH dk fQj ls fn;k 
tkuk vaMksRlxZ iwoZ iqVdksa ds flaØksul vaMksRlxZ dks lqfuf'pr 
djrk gS] ftlls mipkfjr i'kqvksa dk le; ij fu"kspu gks ldsA 

nqX/k&lzko iszj.k 

fdlku nqX/k mRiknu ,oa vkthfodk ds fy, nw/k nsus okys i'kq 
ikyrs gSaA ysfdu mUgsa xHkZ/kkj.k foQyrk] yack C;kar varjky] 
enpØ esa u vkuk] vaMk'k; esa flLV gksuk] fof'k"V xHkZikr ,oa 
yxkrkj fu"kspu vlQyrk tSlh leL;kvksa ls Hkh tw>uk iM+rk 
gSA os ,sls i'kqvksa dks nqX/klzko esa ykus ds fy, izsj.k rduhd ls 
ykHk mBk ldrs gSa vkSj mUgsa lewg fuiVku laca/kh gkfu;k¡ ,oa 
blls gksus okyh izfrLFkkiu ykxr dks bl mipkj ls de dj 
ldrs gSaA blesa HkSal dks 'kkjhfjd Hkkj ds vk/kkj ij gkeksZuksa dh 
;Fkksfpr ek=k nh tkrh gS % ,LVªkfM;ksy&17b vkSj izkstsLVªksu] 
izR;sd izfr fdxzk 'kkjhfjd Hkkj ij 0-1 fexzk dh nj ls 7 fnu ds 

mipkj ds fy, dh tkrh gSA gkeksZuksa esa ls izR;sd dks 7 feyh 
,ClksY;wV bFksukWy esa ?kksy fy;k tkrk gS vkSj vyx&vyx V~;wcksa 
esa budk laxzg fd;k tkrk gSA mipkj ds fnu izR;sd gkeksZu 
foy;u dh 1 feyh ek=k dks vPNh rjg feyk fy;k tkrk gS vkSj 
bl feJ.k ds 1 feyh dks lqcg ,oa 'kke 12 ?kaVs ds varjky ij 
fn;k tkrk gSA batsD'ku ds LFkku dks izhLdSiqyj {ks= esa ck;sa ls 
nk;ha vksj cnyk tkrk gSA batsD'ku dks fn;k tkuk 7 fnuksa rd 
yxkrkj tkjh jgrk gSA blds ckn 17osa] 19osa vkSj 21osa fnu ij 
10 feyh yktsZfDVy batsD'ku vkSj 16osa] 18osa vkSj 20osa fnu ij 
MsDlkehFkslksu ds 20 fexzk dk batsD'ku ekalis'kh esa fn;k tkrk 
gSA 15osa fnu ls mipkj vkjaHk ds 21osa fnu rd izfrfnu Fkuksa dh 
15 feuV rd ekfy'k dh tkrh gS ftlls nw/k mrjus tSlh 
ifjfLFkfr cusA ;g O;ogkj rc rd fd;k tkrk gS tc rd fd 
Fkuksa esa nw/k ugha Hkjus yxrk gS] tksfd vke rkSj ij mipkj ds 21osa 
fnu ds yXkHkx gksrk gS] rc nw/k vkuk 'kq: gks tkrk gSA nw/k 'kq: 
gksus ds 10&15 fnuksa ds vanj HkkSfrd ,oa jklk;fud xq.k lkekU; 
gks tkrs gSa vkSj le; ds lkFk nw/k esa o`f¼ gksus yxrh gSA bl izsfjr 
nqX/klzko ls HkSal ds nqX/k mRiknu dk 60&75 izfr'kr rd nqX/k 
ik;k tk ldrk gSA 

Js"B fodkl ,oa csgrj mRrjthfork ds fy, HkSal 
ds uotkrksa dks [khl fiykuk 

izlo ds 16 ?kaVs ds vanj vo'kksf"kr bE;wuksXyksC;wfyuksa dk mPp 
Lrj dVM+k@dfV;kvksa esa e`R;qnj dks ?kVkrk gS vkSj blds pyrs 
20&22 izfr'kr rd vf/kd rsth ls mudh o`f¼ gksrh gSA iSnk 
gksus ds 'kq#vkrh 24 ?kaVksa esa dVM+k@dfV;kvksa esa 
bE;wuksXyksC;wfyu dk vPNk lapj.k 2 o"kZ dh mez rd vPNh 
o`f¼ gksus dh fu'kkuh gSA bruh 'kq#vkrh mez esa bE;wuksXyksC;wfyu 
Lrjksa dh fLFkfr dVM+k@dfV;kvksa dh Hkkoh LokLF; fLFkfr dks 
iznf'kZr dj ldrh gSA dVM+k@dfV;kvksa ds thfor cus jgus ds 
fy, vko';d bu jDr izksVhuksa ds ,d vke Lrj dk ewY;kadu 
fd;k x;k gSA 

mPp bE;wuksXyksC;wfyu mRiknu ,oa vo'kks"k.k 
ds fy, ,aVhvkWDlhMsaV fn;k tkuk 

;g rduhd lkekU; jk'ku ij j[kh xbZ 270&280 fnuksa dh 
xfHkZr HkSalksa ds fy, mi;ksxh gSA xfHkZr i'kqvksa dks dVM+s&dVM+h 
ds tUe ls 30 fnu iwoZ (15 fnuksa ds varjky ij) nks ckj 
,aVhvkWDlhMsaV lw{eiks"kd rRoksa&foVkfeu , (ikYehVsV)] 
foVkfeu Mh & 3 ,oa foVkfeu bZ (Mh-,y- vYQk VksdksQ+sjksy 
,slhVsV) ds Vhds fn;s x;sA ,slh HkSalksa esa fu;af=r lewg dh HkSalksa 
dh rqyuk esa 25&80 izfr'kr vf/kd bE;wuksXyksC;wfyu izksVhu dk 
[khl esa lzko gksrk gSA mipkfjr HkSalksa ls mRiUu dVM+s&dVfM+;ksa 
nsg Hkkj ds 10 izfr'kr Hkkj ds cjkcj [khl nsus ds lkFk&lkFk 5 
xzke@dVM+k&dVfM+;ka@fnu dh nj ls [kfut feJ.k fn;k x;kA 
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lkanz feJ.k tUe ds 10&15 fnu ds ckn 'kq: fd;k x;kA vf/kd 
o`f¼ ,oa mÙkjthfork izkIr djus ds fy, tUe ls 3 lIrkg ckn 
'kq: djds 2&3 ekg rd gjk pkjk f[kyk;k x;kA mipkfjr HkSalksa 
ds cPpksa esa mijksDr [kku&iku izca/ku ds i'pkr~ 10 izfr'kr 
vf/kd Hkkj o`f¼ ,oa 30 izfr'kr vf/kd izfrjks/kd {kerk ikbZ 
x;hA bl rjg vf/kd nsg Hkkj vkSj csgrj izfrjks/kd {kerk okys 
dVM+s&dVfM+;ka vkfFkZd :i ls ekal ,oa nw/k m|ksx ds fy, 
vf/kd Qk;nsean gSaA

gjs pkjs dk lw[ks ;k lkbyst ds :i esa laj{k.k 

Hkkjr esa gjs pkjs ds fy, vkerkSj ij Qyhnkj ikS/kksa esa cjlhe] 
Y;wluZ ;k yksfc;k rFkk xSj Qyhnkj ikS/kksa esa eDdk] cktjk] Tokj] 
tbZ] fxuh ?kkl] jkbZ ?kkl] usfi;j ?kkl bR;kfn mxk, tkrs gSaA gs 
('kq"d ?kkl) cukus gsrq Qyhnkj ikS/ks vkSj lkbyst cukus ds 
fy, xSj Qyhnkj ikS/kksa dks izkFkfedrk nh tkrh gSA 

'kq"d ?kkl (gs) fuekZ.k 

miyC/k Qyhnkj Qlyksa esa i;kZIr izksVhu ek=k gksrh gS vkSj bUgsa 
lko/kkuhiwoZd lq[kkdj mPp xq.koRrk okys lw[ks pkjs gsrq 
lajf{kr fd;k tk ldrk gS vkSj ;g c<+ jgs dVM+s@dVfM+;ksa rFkk 
nw/k nsus okyh HkSalksa ds fy, egaxs nkus dk fodYi cu ldrk gSA 
eq[; Qyhnkj Qly cjlhe gSA tksfd fo'ks"krkSj ij mRrj Hkkjr 
esa Qjojh o ekpZ ekg esa fdlkuksa ds ikl vfrfjDr ek=k esa 
miyC/k gksrh gSA 

lkbyst fuekZ.k 

xSj Qyhnkj pkjk Qlyksa dks [ksr esa NksM+ fn;k tkrk gS vkSj fQj 
budks dkVdj lkbyst 35 izfr'kr Mh,e ij cuk;k tkrk gSA 
pkjs dks [kwc vPNh rjg nck fy;k tkrk gS vkSj mldks bl rjg 
<ad fn;k tkrk gS fd vok;q ifjos'k fufeZr gks tk,A lkbyst 40 
fnu ds ckn rS;kj gks tkrk gSA vkSj blesa gjh Qly tSls gh iks"kd 
rRo gksrs gSaA 

;wjkseksy rS;kj djuk 

;wjkseksy dks rS;kj djus ds fy, ;wfj;k vkSj 'khjs dks 1%3 ds 
vuqikr esa xeZ fd;k tkrk gS vkSj fQj bls xsgwa pksdj@ rsy fudys 
/kku ds pksdj dh cjkcj ek=k ds lkFk feyk fy;k tkrk gSA 4 

fdxzk ;wfj;k dks 12 fdxzk 'khjs ds lkFk ,d crZu esa 30 feuV rd 
ds fy, /khjs&/khjs xeZ fd;k tkrk gSA fQj xsgwa ds pksdj ;k rsy 
fudkys x, /kku ds pksdj dh bruh gh ek=k (16 fdxzk) dks 
blds lkFk feyk fy;k tkrk gS vkSj fQj bl feJ.k dks dejs ds 
rkieku ij BaMk dj fn;k tkrk gSA bl rjg izkIr lkexzh esa 36 
izfr'kr Mhlhih vkSj 72 izfr'kr VhMh,u gksrk gS vkSj ;g 8&10 
yhVj izfrfnu nw/k nsus okyh HkSalksa ds ikjaifjd fefJr vkgkj dks 
izfrLFkkfir dj ldrk gSA 

;wfj;k 'khjk [kfut CykWd (;w-,e-,e-ch-)

;wfj;k 'khjk [kfut CykWdksa dks ;wjkseksy dh gh rjg rS;kj fd;k 
tkrk gS] cl blesa [kfut feJ.k] ued ,oa ckabMj dks Hkh 
feyk;k tkrk gSA vU; iks"kd rRoksa ds lkFk bu CykWdksa dks nsus ls 
yxHkx 20 izfr'kr ikjaifjd nkus dh cpr gks ldrh gSA ̂dksYM 
izkslsl* izkS|ksfxdh }kjk rS;kj ;w-,e-,e-ch- vkSj vPNs ifj.kke 
nsrk gSA 

{ks= fof'k"V [kfut feJ.k 

fglkj ftys ds xkao esa pkjk O;ogkjksa ij fd, x, losZ{k.k ls 70 
izfr'kr HkSalksa esa vfuok;Z [kfutksa tSls dSfY'k;e] QkLQksjl] 
ftad vkSj eSxsuht dh deh dk irk pykA HkSalksa dks tc fo'ks"k 
rkSj ij rS;kj [kfut feJ.k muds vkgkj esa fn;k x;k rks 70 
izfr'kr us 2&4 lIrkg dh vof/k ds vanj xHkZ/kkj.k fd;kA 

vok;q dod ds Js"Brj foyx

vok;q dod ds Js"Brj foyxkssa dks foyfxr fd;k x;k vkSj 
HkSal ds :eUFk esa Hkwls dh ik=s(bu foVªks) ikP;rk dks c<+kus dh 
{kerk ds fy, ewY;kadu fd;k x;k] tc bls HkSal ds :eUFk rjy 
esa Mkyk x;kA ,sls foyfxr dodksa dk vkgkj ;ksT;ksa (,fMfVo) 
ds :i esa mi;ksx dh laHkkouk gSA 

,atkbe dk fn;k tkuk 

dVM+k@dfV;kvksa esa mudh o`f¼nj dks c<+kus ds fy, nkuk 
feJ.k esa QkbczksfyfVd ,atkbe dks fn;k tk ldrk gSA blds 
lkFk gh [kk| Js.kh ds ,atkbeksa ;k fQj oL= m|ksx ,oa dkxt 
m|ksx esa bLrseky gksus okys ,atkbeksa (lsY;qyst ,oa tkbysust) 
dk mi;ksx djus ls ,atkbeksa dh ykxr dks Hkh de fd;k tk 
ldrk gSA 
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enpØ izsj.k ds fy, ^vksoflad Iyl* 
izksVksdkWy 

HkSalksa esa de tuu ds izkFkfed dkj.kksa esa ls enpØ esa u vkuk 
izeq[k gS] pkgs ;g ;kSoukjaHk >ksfV;ksa esa gks ;k fQj C;kar i'pkr 
dh HkSalksa esa gksA enpdz esa u vkuk vaMk'k;h vpØh;rk dh 
voLFkk gS tks fd ;kSu lfØ;rk dh iw.kZ vuqifLFkfr ls izdV 
gksrh gS vkSj blesa enpØ esa vkus ds dksbZ Hkh ladsr ugha fn[krsA 
;g ifjfLFkfr LFkSfrd vaMk'k;ksa dh mifLFkfr ls lacaf/kr gS vkSj 
Hkys gh iqfVdh; fodkl gks] fdarq dksbZ Hkh vaMk'k;h iqVd bl 
Lrj rd ifjiDo ugha gks ikrk fd vaMksRlxZ gks ik,A enpØ esa 
u vkus okys i'kqvksa esa vaMksRlxZ gksus ds ctk; izcy iqVd 
(Mh,Q) ,Vªhf'k;k ls xqtj tkrs gSa] laHkor% ,slk vaMksRlxZ iwoZ 
ds ,y-,p- rjax ds i;kZIr <ax ls u gks ikus ds dkj.k gksrk gSA 
enpØ esa u vkus okyh HkSalksa ds vksoflad izksVksdkWy ds izfr 
vaMk'k;h izfrfØ;k ds fo'ys"k.k ls irk pyk fd dsoy cM+s 
izcy iqVd okyh HkSalsa gh igys GnRH batsD'ku ds le; bl 
mipkj ds izfr ldkjkRed izfrfØ;k nsrh gSaA gkykafd iqVdh; 
vkdkj dk lVhd fu/kkZj.k xzkeh.k ifjfLFkfr;ksa esa fu;fer xqnk 
laca/kh tkap ds nkSjku eqf'dy gksrk gSA blfy, igys GnRH 
batsD'ku ds le; lHkh enpØ esa u vkus okyh HkSalksa ds xHkkZ'k;h 
iqVdksa dh mifLFkfr dks lqfuf'pr djus gsrq ,d u;k izksVksdkWy 
fodflr fd;k vkSj bldk uke ̂vksoflad Iyl* j[kk x;kA bl 
izksVksdkWy esa vksoflad mipkj ds igys GnRH batsD'ku ls 72 
?kaVs iwoZ ih,e,lth dk ,d batsD'ku fn;k tkrk gSA rkfd 
vaMk'k;h iqVdh; fodkl dks c<+kok feys vkSj de ls de ,d 
cM+k iqVd 72 ?kaVs ckn igys GnRH batsD'ku gsrq miyC/k gksA 
vaMk'k; esa ihrfiaM lajpuk lkr fnu i'pkr fn, x, ih-th-
,Q- }kjk Y;wfV;ksfyfll gsrq gksrh gSA GnRH dk fQj ls fn;k 
tkuk vaMksRlxZ iwoZ iqVdksa ds flaØksul vaMksRlxZ dks lqfuf'pr 
djrk gS] ftlls mipkfjr i'kqvksa dk le; ij fu"kspu gks ldsA 

nqX/k&lzko iszj.k 

fdlku nqX/k mRiknu ,oa vkthfodk ds fy, nw/k nsus okys i'kq 
ikyrs gSaA ysfdu mUgsa xHkZ/kkj.k foQyrk] yack C;kar varjky] 
enpØ esa u vkuk] vaMk'k; esa flLV gksuk] fof'k"V xHkZikr ,oa 
yxkrkj fu"kspu vlQyrk tSlh leL;kvksa ls Hkh tw>uk iM+rk 
gSA os ,sls i'kqvksa dks nqX/klzko esa ykus ds fy, izsj.k rduhd ls 
ykHk mBk ldrs gSa vkSj mUgsa lewg fuiVku laca/kh gkfu;k¡ ,oa 
blls gksus okyh izfrLFkkiu ykxr dks bl mipkj ls de dj 
ldrs gSaA blesa HkSal dks 'kkjhfjd Hkkj ds vk/kkj ij gkeksZuksa dh 
;Fkksfpr ek=k nh tkrh gS % ,LVªkfM;ksy&17b vkSj izkstsLVªksu] 
izR;sd izfr fdxzk 'kkjhfjd Hkkj ij 0-1 fexzk dh nj ls 7 fnu ds 

mipkj ds fy, dh tkrh gSA gkeksZuksa esa ls izR;sd dks 7 feyh 
,ClksY;wV bFksukWy esa ?kksy fy;k tkrk gS vkSj vyx&vyx V~;wcksa 
esa budk laxzg fd;k tkrk gSA mipkj ds fnu izR;sd gkeksZu 
foy;u dh 1 feyh ek=k dks vPNh rjg feyk fy;k tkrk gS vkSj 
bl feJ.k ds 1 feyh dks lqcg ,oa 'kke 12 ?kaVs ds varjky ij 
fn;k tkrk gSA batsD'ku ds LFkku dks izhLdSiqyj {ks= esa ck;sa ls 
nk;ha vksj cnyk tkrk gSA batsD'ku dks fn;k tkuk 7 fnuksa rd 
yxkrkj tkjh jgrk gSA blds ckn 17osa] 19osa vkSj 21osa fnu ij 
10 feyh yktsZfDVy batsD'ku vkSj 16osa] 18osa vkSj 20osa fnu ij 
MsDlkehFkslksu ds 20 fexzk dk batsD'ku ekalis'kh esa fn;k tkrk 
gSA 15osa fnu ls mipkj vkjaHk ds 21osa fnu rd izfrfnu Fkuksa dh 
15 feuV rd ekfy'k dh tkrh gS ftlls nw/k mrjus tSlh 
ifjfLFkfr cusA ;g O;ogkj rc rd fd;k tkrk gS tc rd fd 
Fkuksa esa nw/k ugha Hkjus yxrk gS] tksfd vke rkSj ij mipkj ds 21osa 
fnu ds yXkHkx gksrk gS] rc nw/k vkuk 'kq: gks tkrk gSA nw/k 'kq: 
gksus ds 10&15 fnuksa ds vanj HkkSfrd ,oa jklk;fud xq.k lkekU; 
gks tkrs gSa vkSj le; ds lkFk nw/k esa o`f¼ gksus yxrh gSA bl izsfjr 
nqX/klzko ls HkSal ds nqX/k mRiknu dk 60&75 izfr'kr rd nqX/k 
ik;k tk ldrk gSA 

Js"B fodkl ,oa csgrj mRrjthfork ds fy, HkSal 
ds uotkrksa dks [khl fiykuk 

izlo ds 16 ?kaVs ds vanj vo'kksf"kr bE;wuksXyksC;wfyuksa dk mPp 
Lrj dVM+k@dfV;kvksa esa e`R;qnj dks ?kVkrk gS vkSj blds pyrs 
20&22 izfr'kr rd vf/kd rsth ls mudh o`f¼ gksrh gSA iSnk 
gksus ds 'kq#vkrh 24 ?kaVksa esa dVM+k@dfV;kvksa esa 
bE;wuksXyksC;wfyu dk vPNk lapj.k 2 o"kZ dh mez rd vPNh 
o`f¼ gksus dh fu'kkuh gSA bruh 'kq#vkrh mez esa bE;wuksXyksC;wfyu 
Lrjksa dh fLFkfr dVM+k@dfV;kvksa dh Hkkoh LokLF; fLFkfr dks 
iznf'kZr dj ldrh gSA dVM+k@dfV;kvksa ds thfor cus jgus ds 
fy, vko';d bu jDr izksVhuksa ds ,d vke Lrj dk ewY;kadu 
fd;k x;k gSA 

mPp bE;wuksXyksC;wfyu mRiknu ,oa vo'kks"k.k 
ds fy, ,aVhvkWDlhMsaV fn;k tkuk 

;g rduhd lkekU; jk'ku ij j[kh xbZ 270&280 fnuksa dh 
xfHkZr HkSalksa ds fy, mi;ksxh gSA xfHkZr i'kqvksa dks dVM+s&dVM+h 
ds tUe ls 30 fnu iwoZ (15 fnuksa ds varjky ij) nks ckj 
,aVhvkWDlhMsaV lw{eiks"kd rRoksa&foVkfeu , (ikYehVsV)] 
foVkfeu Mh & 3 ,oa foVkfeu bZ (Mh-,y- vYQk VksdksQ+sjksy 
,slhVsV) ds Vhds fn;s x;sA ,slh HkSalksa esa fu;af=r lewg dh HkSalksa 
dh rqyuk esa 25&80 izfr'kr vf/kd bE;wuksXyksC;wfyu izksVhu dk 
[khl esa lzko gksrk gSA mipkfjr HkSalksa ls mRiUu dVM+s&dVfM+;ksa 
nsg Hkkj ds 10 izfr'kr Hkkj ds cjkcj [khl nsus ds lkFk&lkFk 5 
xzke@dVM+k&dVfM+;ka@fnu dh nj ls [kfut feJ.k fn;k x;kA 
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lkanz feJ.k tUe ds 10&15 fnu ds ckn 'kq: fd;k x;kA vf/kd 
o`f¼ ,oa mÙkjthfork izkIr djus ds fy, tUe ls 3 lIrkg ckn 
'kq: djds 2&3 ekg rd gjk pkjk f[kyk;k x;kA mipkfjr HkSalksa 
ds cPpksa esa mijksDr [kku&iku izca/ku ds i'pkr~ 10 izfr'kr 
vf/kd Hkkj o`f¼ ,oa 30 izfr'kr vf/kd izfrjks/kd {kerk ikbZ 
x;hA bl rjg vf/kd nsg Hkkj vkSj csgrj izfrjks/kd {kerk okys 
dVM+s&dVfM+;ka vkfFkZd :i ls ekal ,oa nw/k m|ksx ds fy, 
vf/kd Qk;nsean gSaA

gjs pkjs dk lw[ks ;k lkbyst ds :i esa laj{k.k 

Hkkjr esa gjs pkjs ds fy, vkerkSj ij Qyhnkj ikS/kksa esa cjlhe] 
Y;wluZ ;k yksfc;k rFkk xSj Qyhnkj ikS/kksa esa eDdk] cktjk] Tokj] 
tbZ] fxuh ?kkl] jkbZ ?kkl] usfi;j ?kkl bR;kfn mxk, tkrs gSaA gs 
('kq"d ?kkl) cukus gsrq Qyhnkj ikS/ks vkSj lkbyst cukus ds 
fy, xSj Qyhnkj ikS/kksa dks izkFkfedrk nh tkrh gSA 

'kq"d ?kkl (gs) fuekZ.k 

miyC/k Qyhnkj Qlyksa esa i;kZIr izksVhu ek=k gksrh gS vkSj bUgsa 
lko/kkuhiwoZd lq[kkdj mPp xq.koRrk okys lw[ks pkjs gsrq 
lajf{kr fd;k tk ldrk gS vkSj ;g c<+ jgs dVM+s@dVfM+;ksa rFkk 
nw/k nsus okyh HkSalksa ds fy, egaxs nkus dk fodYi cu ldrk gSA 
eq[; Qyhnkj Qly cjlhe gSA tksfd fo'ks"krkSj ij mRrj Hkkjr 
esa Qjojh o ekpZ ekg esa fdlkuksa ds ikl vfrfjDr ek=k esa 
miyC/k gksrh gSA 

lkbyst fuekZ.k 

xSj Qyhnkj pkjk Qlyksa dks [ksr esa NksM+ fn;k tkrk gS vkSj fQj 
budks dkVdj lkbyst 35 izfr'kr Mh,e ij cuk;k tkrk gSA 
pkjs dks [kwc vPNh rjg nck fy;k tkrk gS vkSj mldks bl rjg 
<ad fn;k tkrk gS fd vok;q ifjos'k fufeZr gks tk,A lkbyst 40 
fnu ds ckn rS;kj gks tkrk gSA vkSj blesa gjh Qly tSls gh iks"kd 
rRo gksrs gSaA 

;wjkseksy rS;kj djuk 

;wjkseksy dks rS;kj djus ds fy, ;wfj;k vkSj 'khjs dks 1%3 ds 
vuqikr esa xeZ fd;k tkrk gS vkSj fQj bls xsgwa pksdj@ rsy fudys 
/kku ds pksdj dh cjkcj ek=k ds lkFk feyk fy;k tkrk gSA 4 

fdxzk ;wfj;k dks 12 fdxzk 'khjs ds lkFk ,d crZu esa 30 feuV rd 
ds fy, /khjs&/khjs xeZ fd;k tkrk gSA fQj xsgwa ds pksdj ;k rsy 
fudkys x, /kku ds pksdj dh bruh gh ek=k (16 fdxzk) dks 
blds lkFk feyk fy;k tkrk gS vkSj fQj bl feJ.k dks dejs ds 
rkieku ij BaMk dj fn;k tkrk gSA bl rjg izkIr lkexzh esa 36 
izfr'kr Mhlhih vkSj 72 izfr'kr VhMh,u gksrk gS vkSj ;g 8&10 
yhVj izfrfnu nw/k nsus okyh HkSalksa ds ikjaifjd fefJr vkgkj dks 
izfrLFkkfir dj ldrk gSA 

;wfj;k 'khjk [kfut CykWd (;w-,e-,e-ch-)

;wfj;k 'khjk [kfut CykWdksa dks ;wjkseksy dh gh rjg rS;kj fd;k 
tkrk gS] cl blesa [kfut feJ.k] ued ,oa ckabMj dks Hkh 
feyk;k tkrk gSA vU; iks"kd rRoksa ds lkFk bu CykWdksa dks nsus ls 
yxHkx 20 izfr'kr ikjaifjd nkus dh cpr gks ldrh gSA ̂dksYM 
izkslsl* izkS|ksfxdh }kjk rS;kj ;w-,e-,e-ch- vkSj vPNs ifj.kke 
nsrk gSA 

{ks= fof'k"V [kfut feJ.k 

fglkj ftys ds xkao esa pkjk O;ogkjksa ij fd, x, losZ{k.k ls 70 
izfr'kr HkSalksa esa vfuok;Z [kfutksa tSls dSfY'k;e] QkLQksjl] 
ftad vkSj eSxsuht dh deh dk irk pykA HkSalksa dks tc fo'ks"k 
rkSj ij rS;kj [kfut feJ.k muds vkgkj esa fn;k x;k rks 70 
izfr'kr us 2&4 lIrkg dh vof/k ds vanj xHkZ/kkj.k fd;kA 

vok;q dod ds Js"Brj foyx

vok;q dod ds Js"Brj foyxkssa dks foyfxr fd;k x;k vkSj 
HkSal ds :eUFk esa Hkwls dh ik=s(bu foVªks) ikP;rk dks c<+kus dh 
{kerk ds fy, ewY;kadu fd;k x;k] tc bls HkSal ds :eUFk rjy 
esa Mkyk x;kA ,sls foyfxr dodksa dk vkgkj ;ksT;ksa (,fMfVo) 
ds :i esa mi;ksx dh laHkkouk gSA 

,atkbe dk fn;k tkuk 

dVM+k@dfV;kvksa esa mudh o`f¼nj dks c<+kus ds fy, nkuk 
feJ.k esa QkbczksfyfVd ,atkbe dks fn;k tk ldrk gSA blds 
lkFk gh [kk| Js.kh ds ,atkbeksa ;k fQj oL= m|ksx ,oa dkxt 
m|ksx esa bLrseky gksus okys ,atkbeksa (lsY;qyst ,oa tkbysust) 
dk mi;ksx djus ls ,atkbeksa dh ykxr dks Hkh de fd;k tk 
ldrk gSA 
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Hkkx fy;kA esys ,oa izn'kZuh dk 'kqHkkjaHk Hkkjrh; d`f"k 
vuqla/kku ifj"kn~] ubZ fnYyh  ds mi&egkfuns'kd (d`f"k 
izlkj) MkW- ds- Mh- dksdkVs ds }kjk fd;k x;kA bl volj 
ij fof'k"V vfrfFk ds :i esa Mk- ,- ds- JhokLro]  dqyifr 
,oa funs'kd] jk"Vªh; Ms;jh vuqla/kku laLFkku (djuky)] 
Mk- ch-ds- tks'kh] funs'kd] jk"Vªh; i'kq vkuqokaf'kd lalk/ku 
C;wjks (djuky)] Mk- vkj- ds- flag] funs'kd] jk"Vªh; v'o 
vuqla/kku dsUnz] Mk- vktZo 'kekZ] funs'kd] xks&i'kq 
ifj;kstuk funs'kky; (esjB) Hkh mifLFkr FksA Hkkjrh; d`f"k 
vuqla/kku ifj"kn dh vke  lHkk ds lnL; Jh dqynhi 
/kkyhoky Hkh bl volj ij ekStwn Fks A dsUnzh; HkSal 
vuqla/kku laLFkku] fglkj ds funs'kd Mk- vkj- ds- lsBh us 
tkudkjh nsrs gq, crk;k fd blesa laLFkku  }kjk vaxhd`r 
,oa   izns'k ds dbZ xkaoksa ds fdlkuksa us viuh HkSalksa ds  lkFk 
fgLlk fy;kA esys  esa fofHkUu Jsf.k;ksa dh HkSalksa ,oa >ksVksa ds 
e/;  fofHkUu izfr;ksfxrkvksa dk Hkh vk;kstu fd;k x;k A 
HkSalksa dh izfr;ksfxrk,a N%Jsf.k;ksa ds rgr vk;ksftr  dh 
x;h & lw[kh ,oa nw/k nsus okyh HkSals] dVfM+;ka1&2- 5 o"kZ 
vkSj 2- 5 o"kZ ls vf/kd_ o;Ld vkSj ;qok lkM+A lkFk gh 
mUgksus tkudkjh nh fd mRre i'kqvksa ds pquko ds mijkar 
mUgsa iqjLd`r Hkh fd;k x;kA  esys dk loZJs"B i'kq Hkh 
?kksf"kr fd;k x;kA lkFk  gh mUgksus dgk fd vkus okys le; 
esa Hkh  dsUnzh; HkSal  vuqla/kku LkaLFkku viuk egRoiw.kZ 
;ksxnku nsrk jgsxkA 
bl volj ij dsUnzh; HkSal vuqla/kku laLFkku] fglkj rFkk 
jk"Vªh; v'o vuqla/kku dsUnz] fglkj ds deZpkfj;ksasa ds e/; 
dCcMh dk Hkh eSp [ksyk x;kA eq[; vfrfFk] x.kekU; 
vfrfFkx.k rFkk lHkh n'kZdksa us bldk yqRQ mBk;kA ,d 
dakVs ds eSp esa dsUnzh; HkSal vuqla/kku laLFkku] fglkj  us 
jk"Vªh; v'o vuqla/kku dsUnz] fglkj dks gjk;kA izHkkjh 
[ksy foHkkx] Mk- v'fou ikUMs; us deZpkfj;ksasa dks izksRlkfgr 
djrs gq, [ksy&dwn ds }kjk dk;Z{kerk] dq'kyrk rFkk 
xq.kork c<+kus dh ckr dhA 
eq[; vfrfFk us vius Hkk"k.k esa ns'k essa dsUnzh; HkSal 
vuqla/kku laLFkku] fglkj }kjk HkSal mRiknu ,oa fodkl ds 
fy, fd, tk jgs vuqla/kku dk;ks± dh iz'kalk dhA mUgksus 

laLFkku dh miyfC/k;ksa ds fy, oSKkfudksa rFkk funs'kd dks 
/kU;okn fn;kA  jk"Vªh; Ms;jh vuqla/kku laLFkku djuky  
ds dqyifr ,oa funs'kd Mk- ,-ds- JhOkkLro us HkSal ds y{eh 
ds okgu ds :i esa mHkj vkus dh ckr dghA mUgksua HkSal dh 
jksd izfrjks/kd {kerk rFkk vf/kd LokLF;izn nw/k ds ckjs 
es Hkh ifjppkZ dhA vPNh uLy dh HkSal ds nwljs jkT;ksa ess 
foLFkkiu ij Hkh mUgksus fpUrk O;Dr dhA jk"Vªh; i'kq 
vkuqokaf'kd lalk/ku C;wjks djuky ds funs'kd Mk ch- ds- 
tks'kh us HkSalksa ds uLy lq/kkj ,oa laj{k.k dh ppkZ dhA nwljs 
x.kekU; vfrfFk;ksa us Hkh vius fopkj O;Dr fd,A esys esa 
dsUnzh; HkSal vuqla/kku laLFkku] fglkj_ jk"Vh; v'o 
vuqla/kku] fglkj_ jk"Vh; Ms;jh vuqla/kku laLFkku] 
djuky_ Hkkjrh; i'kq fpfdRlk vuqla/kku laLFkku] cjsyh_ 
Vh-Vh-lh-]fglkj_ ohVk feYd IykaV] fglkj_ egkjk"Vª 
gkbfczM lhM~l daiuh_ ih,uch] lPpk[ksM+k than_ tSu 
bfjxs'ku flLVe] fglkj_ {ks=h; pkjk izn'kZu bdkbZ] 
fglkj_ foKku oLrq dsUnz fglkj_ us'kuy bU';ksjsal daiuh 
o bUVjus'kuy cqDl lfoZl }kjk LVky Hkh yxk;s x,A 
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laLFkku ds çeq[k vk;kstu
Lora=krk fnol ioZ
dsUnzh; HkSal vuqla/kku laLFkku esa Lora=rk fnol dk ioZ 
cM+s g"kksZYykl ls euk;k x;kA funs'kd MkW- jes'k dqekj lsBh 
us /otkjksg.k fd;k ,oa cPpksa }kjk jk"Vªxku] HkfDr xhrksa o 
dforkvksa dh eueksgd izLrqfr nhA bl volj ij ns'k ds 
ohjksa vkSj 'kghnksa dks ;kn fd;kA ftUgksaus vius cfynku 
}kjk gesa Lora=rk fnykbZA MkW- lsBh us laLFkku ds lHkh 
oSKkfudksa o deZpkfj;ksa dks vkg~oku fd;k fd lHkh dks 
laLFkku ds mRFkku ds fy, fujarj fØ;k'khy jguk pkfg,A

/we/ke ls euk;k x.krU=k fnol
63osa x.kra= fnol dk ioZ dsUnzh; HkSal vuqla/kku laLFkku 
esa cMs+ /kwe/kke ls euk;k x;kA /otkjksg.k  ls 'kq: ;g 
dk;ZØe lkaLd`frd dk;ZØe dh eueksgd izLrqfr ds lkFk 

lEiUu gqvkA  dsUnzh;  HkSal  vuqla/kku laLFkku ds 
funs'kd Mk- jes'k dqekj lsBh us /otkjksg.k fd;k rFkk bl 
volj ij  oSKkfudksa@vf/kdkfj;ksa dks lacksf/kr  djrs gq, 
vkg~oku fd;k fd ge dsoy vFkd esgUkr] yxu o 
dk;Zfu"Bk ls gh laLFkku o ns'k dks izxfr ds iFk ij ys tk 
ldrs gSaA fiNys dqN o"kksZ a ls laLFkku eas dbZ ldkjkRed 
ifjorZu gq, gSaA 1 Qjojh] 2012 dks laLFkku ds 28osa 
LFkkiuk fnol ds volj ij gksus okys  HkSal esysds 
vk;kstu ij Hkh tkudkjh nh xbZA Mk-  lsBh  us  LkHkh  dks  
fo'okl fnyk;k fd ;g laLFkku LkHkh vf/kdkfj;ksa@ 
deZpkfj;ksa  ds lg;ksx ls izxfr ds iFk ij vxzlj jgsxk A  
bl volj  ij  cPpksa  }kjk dkO; ikB RkFkk lkaLd`frd 
dk;ZØe Hkh izLrqr fd;k x;k A 

fgUnh i[kokM+k lekjksg
flrEcj 1 ls 14] 2011 esa laLFkku }kjk fgUnh i[kokM+k 
dk vk;kstu fd;k x;kA i[kokM+s ds nkSjku vusd 
izfr;ksfxrk,a tSls i=k&ys[ku] fgUnh Vad.k] okn&fookn 
izfr;ksfxrk] dfork izfr;ksfxrk dk vk;kstu fd;k x;kA 
bl volj ij fczxsfM;j txfoUnz flag] dekaMsaV bch,l] 
fglkj eq[;kfrfFk FksA

HkSal esyk ,oa çn'kZuh
ßHkSal fdlkuksa dk xguk gSA 

;g gekjk ugha] tu&tu dk dguk gSAAÞ 

dsUnzh; HkSal vuqla/kku laLFkku] fglkj  ds izkaxu esa Qjojh 
01] 2012 dks laLFkku ds 28osa LFkkiuk fnol ds 
volj ij  HkSal esys dk 'kqHkkjEHk gqvk rFkk HkO; vk;kstu 
fd;k x;kA bl volj ij laLFkku esas esys dh /kwe jghA bl 
esys essa vklikl ds xkaoksa ds 150 ls Hkh vf/kd i'kqvksa us 



Hkkx fy;kA esys ,oa izn'kZuh dk 'kqHkkjaHk Hkkjrh; d`f"k 
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volj ij  HkSal esys dk 'kqHkkjEHk gqvk rFkk HkO; vk;kstu 
fd;k x;kA bl volj ij laLFkku esas esys dh /kwe jghA bl 
esys essa vklikl ds xkaoksa ds 150 ls Hkh vf/kd i'kqvksa us 
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l Sixteen bulls of 8th set progeny tested on the basis of 

305 days or less  First Lactation milk yield of their 

daughters and bull no 1875 from GADVASU, 

Ludhiana ranked 1st with sire index value of 2303 and 

superiority of 24.9 %.

l 3308 artificial inseminations with the test bulls were 

performed in ten adopted villages during the period 

from April 2011 to March 2012 from the 12th and 13th 

set of bulls. In all 1664 pregnancies were confirmed 

and 732 calvings were recorded, out of which 384 

were males and 348 were females

l The highest overall wet average (7.83 kg) and herd 

average (5.12 kg) were reported since inception of 

the institute and revealed an improvement of 5.10 

and 9.17 percent respectively over the year 2010-

11. 305 days lactation milk yield (2374 kg) and total 

lactation milk yield (2598 kg) was reported during 

2011-12  which is also highest since the inception 

of the project.

l The overall conception rate (47.66%) during January 

to December 2011 was higher than the previous year 

(42.92%). The other reproductive traits viz. Age at first 

calving, service period and calving interval were 

observed as 51.91 months, 178 days, and 485 days, 

respectively

l During the period under report, month-wise milk 

production of buffaloes showed consistent 

improvement in Nili-Ravi. The overall wet and herd 

averages were 7.74 and 5.30 kg, respectively. Overall 

fertility was 38.3 % in females and bull wise it ranged 

from 25.9 to 50.0 %.

l DNA resource from 2755 animals was generated 

since inception of buffalo genome project. Genomic 

DNA from 2000 animals collected from 4 centres was 

added to repository this year. Data collection on 

Pedigree/ family records, Growth and other 

production and reproduction parameters, milk 

composition records with respect to generated 

genome resource was initiated during year 2009-10.  

Executive summary 
Total 2226 records were collected for phenotype 

resource database.

l

percent. Sperm integrity and fertilization governing 

genes were PCR amplified at certain exons in 

reference to cattle sequence. Seminal acidic fluid 

protein and acrosomal membrane protein genes were 

subjected to PCR amplification partially. Polymorphic 

behavior of gene has been related to CASA estimated 

sperm motility viability and sperm head size in high 

and low conception rate bulls. Polymorphism in 

amplified product is indicative of bull conception level 

to a large extant. 

l Surplus colostrums at farm was dried by spray drying 

and used as colostrums based diet with some 

additives for neonate calves. Calves fed for first four 

days after birth on colostrums based powder is a 

ready diet which maintains the calf growth and health 

with no adverse effect. Such powder can be a stock in 

colostrums bank to feed calves under indosped health 

conditions It is a complete diet in absence of fresh 

colostrums

l Four ET calves from elite females and superior males 

were born.

l Sale of 1.29 lakhs semen doses generated revenue of 

Rs 16.69 lakhs. Besides this 13500 semen doses 

supplied to network project centers. 

l 20,271 semen doses were frozen from farmers' 

superior/champion/prized bulls. Out of which 10567 

supplied /sold and 9704 are in stock. 

l Modifying Papanicolaou (PAP) staining method 

improved methodology for measurement of various 

biometric parameters of fresh and frozen-thawed 

buffalo semen.

l Densitometry for proteomic analysis of 17 

differentially expressed proteins showing >5% 

changes were identified in milk from normal, 

subclinical and subclinical- mixed and clinical cases 

of mastitis. 

Buffalo bull conception rate ranges from 17 to 70 
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l Proteomic analysis of 2-D gel spots (n= 65) exhibiting 

up, down or specific appearance at a specific stage 

during early pregnancy was done by 2DE and MALDI-

TOF-TOF. Functional analysis of identified proteins 

suggested that most of these were involved in 

regulatory, catalytic, cell differentiation and 

transporter functions. Involvement of identified 

proteins in 23 pathways, including the embryogenesis 

specific Wnt signalling pathway, confirms the 

essentiality of these proteins in early pregnancy. 

l Pregnancy associated glycoprotein molecules from 

placenta and uterine fluid were isolated, purified and 

characterized from buffalo at different stages of 

gestation. Peptide mass fingerprints (PMF) results 

revealed the identification of PAG-7 and PAG-11 in the 

buffalo placenta.

l In buffaloes suffering from clinical mastitis, 

upregulation of IL-1b, IL-6 and IL -10 gene expression 

was found in somatic cells derived from milk samples. 

l Characterization of three gene segments of gene 

responsible for polymorphism in association with 

embryonic mortality in buffalo (Bubalus bubalis) 

was done. Presence of SNP in the gene segments 

and specific products of 167, 429 and 279bp for 

FGF2, STAT5A and UTMP genes, respectively, 

were observed.

l The sequence data indicated predominance of 

Methanomicrobium mobile as predominant 

methanogenic archea in rumen of buffaloes.  

Significantly higher number of Ruminococcus 

a l bus ,  Ruminococcus  f l a ve fac i ens  and  

Fibrobacter succinogenes in buffaloes fed high 

fibre diet (75% straw + 20% concentrate + 5% 

green) than high concentrate diet (60% 

concentrate + 40% green) was observed. 

l The DM intake per 100 kg body weight in 4 groups 

of five animals each on the basis of their body 

weight and age (2.33, 2.40, 2.61 and 2.40 kg) 

remained same and the values for growth rate in all 

the groups were 486, 533, 564 and 515 g/h/day, 

highest being in group3 where lysine and 

methionine were supplemented. The values of DM 

digestibility in corresponding groups were 62.60, 

65.38, 68.07 and 63.33, highest being in group 3 

indicating that supplementation of lysine and 

methionine created a favourable environment in 

the rumen for better digestion. The digestibility of 

all other nutrients varied in narrow limits.

Extension activities

l Organized Buffalo Mela at the institute premises on 

01/02/2012 in which 150 elite buffaloes from adopted 

and adjoining villages participated. Competition of 

animals was held under six categories viz dry and 

lactating buffaloes, heifers 1-2½ years and >2½ 

years; adult and young bulls. Best animal (male & 

female) of the show was also declared. More than 300 

farmers participated in the mela. 

l Calf rallies were organized for female progenies born 

under the Network Project in 5 adopted villages 

Dhiktana (16-01-12), Jewra (18-01-12), Kirara  (24-

01-12), Kheri Barki (25-01-12) and Juglan (28-01-12). 

Competition was held under three categories (calves, 

heifers 1-2½ years and heifers >2½ years). The calf 

rallies were organized to observe the impact of 

technology transferred in the field and interest of 

farmers for rearing quality buffaloes.

l 43 farmers trained in artificial insemination and 

buffalo husbandry in three training programmes.

l Pre and post evaluation of four training programmes 

on Buffalo production and management was done 

which were organized on 3-4 July 2011, 2-6 August 

2011, 21-25 November 2011 and 9-13 January 2012, 

respectively. In these training programmes 50, 35, 28 

and 40 farmers participated. Pre and post evaluation 

of two training programmes on Artificial Insemination 

on 18-30 Aug, 2011, 13-23 Dec, 2011 was also done. 

l Organized and co-ordinated 12 infertility treatment 

camps with PNB Sucha Khera on 30.3.12, 29.2.12, 

23.1.12, 19.12.2011, 30.11.2011, 29.10.2011, 

21.10.2011, 30.9.2011, 9.9.2011, 28.7.2011, 

11.2.2011 and 28.5.2010. Interacted with farmers on 

the occasion and their queries were replied.
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Buffalo plays an important role in the rural economy 

through their contribution to food, draught power, income 

and employment generation. The species is more 

productive due to higher percentage of fat in the milk and is 

more sustainable for rearing because of its better feed 

conversion ability and disease resistance. However, there 

are few consistent problems such as higher age at sexual 

maturity, long post partum period, long calving interval, 

seasonality of calving and estrus expression besides 

scarcity of superior germplasm availability.  Central 

Institute for Research on Buffaloes was established on 1st 

February, 1985 to undertake research on all aspects of 

buffalo production including milk, meat and draft. A sub-

campus of the Institute was established at Nabha on 1st 

December 1987 by acquiring 588 acre of land and other 

facilities from the Government of Punjab.   

Past achievements 

l Institute has so far supplied over 493 Murrah bulls and 

230 Nili-Ravi bulls of superior genetic merit to various 

developmental agencies and village Panchayats in 

the country.

l Breeding programs in Murrah, Nili-Ravi, Surti, 

Jaffarabadi, Bhadawari, Pandharpuri and Swamp 

buffaloes are being undertaken at various centers of 

the Network Project on Buffalo Improvement.

l The Institute has about three lakh doses of frozen 

semen in its semen bank under progeny testing 

programme.

l Technology for ET was standardized and as a result 

16 calves were born through ETT at the Institute. 

l Early pregnancy diagnosis was made with 

sonographic technique. Positive pregnancy diagnosis 

with this technique was possible as early as day 25 

post-insemination.

l Ovsynch-Plus' protocol was developed for inducing 

oestrus in summer acyclic buffaloes. It was obseved 

that conception rates are higher when buffaloes 

develop corpus luteum following both the GnRH 

injections. 

l Technology for cryo-preservation of buffalo oocytes 

and embryos was standardized. Achieved success in 

in-vitro fertilization of buffalo oocytes. The technique 

of micromanipulation of embryos was also studied in 

buffaloes.

l Enterolobium timbova leaves were successfully used 

for removal of protozoa from the rumen of buffaloes. It 

was established that defaunation is beneficial for 

growth under certain feeding conditions. Defaunation 

effects of certain agents in the decreasing order were: 

copper sulphate > sodium lauryl sulphate > 

Enterolobium leaves > Neem seed kernels.

l Studies have indicated that growing Nili-Ravi heifers 

require 103.3 - 129.5 K cal/Kg W0.75 ME for 

maintenance at various body weights. Maintenance 

requirements for CP were in the range of 6.49 - 9.49 

g/Kg W0.75. The requirements of ME for each gram of 

gain in BW were in the range of 6.18 - 12.9 Kcal. The 

requirements of CP for each gram of gain in body 

weight were in the range of 0.24 - 0.42 g.

l Two grainless concentrate mixtures, isocaloric and 

isonitrogenous, were formulated in such a way that 

cereal maize grain was completely replaced with 

brans of wheat and rice. The study revealed a body 

weight gain of 500 g/day. The cereal of conventional 

concentrate mixture can be replaced with rice/wheat 

bran without affecting their growth performance and 

nutrient utilization.

l Colostrum feeding during early post-natal life ensures 

better calf survivability due to absorption of more 

amounts of immunoglobulins present in the 

colostrum. The immunoglobulin level at 24 hour may 

Introduction
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rallies were organized to observe the impact of 

technology transferred in the field and interest of 

farmers for rearing quality buffaloes.

l 43 farmers trained in artificial insemination and 

buffalo husbandry in three training programmes.

l Pre and post evaluation of four training programmes 

on Buffalo production and management was done 

which were organized on 3-4 July 2011, 2-6 August 

2011, 21-25 November 2011 and 9-13 January 2012, 

respectively. In these training programmes 50, 35, 28 

and 40 farmers participated. Pre and post evaluation 

of two training programmes on Artificial Insemination 

on 18-30 Aug, 2011, 13-23 Dec, 2011 was also done. 

l Organized and co-ordinated 12 infertility treatment 

camps with PNB Sucha Khera on 30.3.12, 29.2.12, 

23.1.12, 19.12.2011, 30.11.2011, 29.10.2011, 

21.10.2011, 30.9.2011, 9.9.2011, 28.7.2011, 

11.2.2011 and 28.5.2010. Interacted with farmers on 

the occasion and their queries were replied.
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Buffalo plays an important role in the rural economy 

through their contribution to food, draught power, income 

and employment generation. The species is more 

productive due to higher percentage of fat in the milk and is 

more sustainable for rearing because of its better feed 

conversion ability and disease resistance. However, there 

are few consistent problems such as higher age at sexual 

maturity, long post partum period, long calving interval, 

seasonality of calving and estrus expression besides 

scarcity of superior germplasm availability.  Central 

Institute for Research on Buffaloes was established on 1st 

February, 1985 to undertake research on all aspects of 

buffalo production including milk, meat and draft. A sub-

campus of the Institute was established at Nabha on 1st 

December 1987 by acquiring 588 acre of land and other 

facilities from the Government of Punjab.   

Past achievements 

l Institute has so far supplied over 493 Murrah bulls and 

230 Nili-Ravi bulls of superior genetic merit to various 

developmental agencies and village Panchayats in 

the country.

l Breeding programs in Murrah, Nili-Ravi, Surti, 

Jaffarabadi, Bhadawari, Pandharpuri and Swamp 

buffaloes are being undertaken at various centers of 

the Network Project on Buffalo Improvement.

l The Institute has about three lakh doses of frozen 

semen in its semen bank under progeny testing 

programme.

l Technology for ET was standardized and as a result 

16 calves were born through ETT at the Institute. 

l Early pregnancy diagnosis was made with 

sonographic technique. Positive pregnancy diagnosis 

with this technique was possible as early as day 25 

post-insemination.

l Ovsynch-Plus' protocol was developed for inducing 

oestrus in summer acyclic buffaloes. It was obseved 

that conception rates are higher when buffaloes 

develop corpus luteum following both the GnRH 

injections. 

l Technology for cryo-preservation of buffalo oocytes 

and embryos was standardized. Achieved success in 

in-vitro fertilization of buffalo oocytes. The technique 

of micromanipulation of embryos was also studied in 

buffaloes.

l Enterolobium timbova leaves were successfully used 

for removal of protozoa from the rumen of buffaloes. It 

was established that defaunation is beneficial for 

growth under certain feeding conditions. Defaunation 

effects of certain agents in the decreasing order were: 

copper sulphate > sodium lauryl sulphate > 

Enterolobium leaves > Neem seed kernels.

l Studies have indicated that growing Nili-Ravi heifers 

require 103.3 - 129.5 K cal/Kg W0.75 ME for 

maintenance at various body weights. Maintenance 

requirements for CP were in the range of 6.49 - 9.49 

g/Kg W0.75. The requirements of ME for each gram of 

gain in BW were in the range of 6.18 - 12.9 Kcal. The 

requirements of CP for each gram of gain in body 

weight were in the range of 0.24 - 0.42 g.

l Two grainless concentrate mixtures, isocaloric and 

isonitrogenous, were formulated in such a way that 

cereal maize grain was completely replaced with 

brans of wheat and rice. The study revealed a body 

weight gain of 500 g/day. The cereal of conventional 

concentrate mixture can be replaced with rice/wheat 

bran without affecting their growth performance and 

nutrient utilization.

l Colostrum feeding during early post-natal life ensures 

better calf survivability due to absorption of more 

amounts of immunoglobulins present in the 

colostrum. The immunoglobulin level at 24 hour may 

Introduction
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predict the health status of calves. A critical level of 

these blood proteins has been assessed for 

survivability of calves. Study also revealed the sex 

variation in absorption of immunoglobulins.

l Studies on artificial induction of lactation were 

undertaken in buffaloes. In successful cases the peak 

milk yield ranged between 2.5 to 7.0 litres/day and 

was attained between 20th to 75th day after start of 

milking. In poor responders however, peak milk 

production was restricted at 250 ml and 800 ml only 

and these buffaloes were dried off after 75 days. No 

significant differences were observed in the 

haematological parameters before and after 

treatment for induced lactation in buffaloes.

l To establish the basal values of various proteins and 

calcium, blood samples were collected from peri-

pubertal non-pregnant heifers and non-pregnant 

problem heifers and analyzed for total protein, 

albumin, globulin and calcium. The proteins, including 

albumin and globulin, were slightly higher in normal 

peri-pubertal heifers but calcium was marginally lower 

as compared to problem heifers. 

l Studies on the effect of feeding complete feed blocks 

on growth and production performance of buffaloes 

revealed that the average milk yield, fat, SNF and TS 

percent did not differ (P<0.05) significantly among 

different groups. Milk yield was 5.27, 5.33 and 5.71 

kg/day in control, Wheat straw complete feed blocks  

(WSCFB) and Bajra kadabhi complete feed blocks 

(BKCFB) groups, respectively. Similarly, average fat 

was 7.16, 7.31 and 7.12 percent in control, WSCFB 

and BKCFB groups, respectively. Respective SNF 

was 9.84, 9.55 and 9.95 percent and TS was 17, 16.92 

and 17.07 percent in these groups, respectively.

l· A multi-residue method for three neonicotinoid 

pesticides viz. imidacloprid, acetamiprid and 

thiacloprid was developed using HPLC. Percent 

recovery from 0.5 to 2.0 ppm concentration varied in 

the range of 81.17 percent to 95.6 percent for 

imidacloprid, 84.99 percent to 92.76 percent for 

acetamiprid, and 88.50 percent to 96.96 percent for 

thiocloprid. The detection limit depending upon the 

peak to noise ratio was observed to be 5 ppb, 10 ppb 

and 20 ppb, respectively for imidacloprid, acetamiprid 

and thiocloprid.

l· The Institute organized 16 trainings of 21 days each 

on Animal Production and Management under NARP 

Project in which 265 teachers/ scientists from SAUs 

and ICAR Institutes participated.

· The Institute also organized three summer schools of 

21 days each on reproductive aspects of buffalo 

production. More than 50 scientists/ teachers from 

different ICAR Institutes and SAUs have participated 

in these trainings.

Forage production and conservation

A total of 51205 qtls of green fodder and 448.7 qtls grains 

was produced in Rabi and Kharif seasons at CIRB 

campus.

Semen freezing laboratory 

A semen freezing laboratory has been established at the 

Institute having all the modern facilities for collection, 

processing, freezing and preservation of semen as per 

OIE guidelines to fulfill the requirements of the Network 

Project on Buffalo Improvement and to meet the demand 

for supply of certified Murrah buffalo semen.

AKMU

The AKMU maintains the website (http//www.cirb.res.in) of 

the Institute and provides computing facilities to the 

scientific and other staff of the Institute. Apart from this it 

maintains the e-mail,EPABX  and internet connectivity.

ANNUAL REPORT 2011-12Central Institute for Research on Buffaloes 41

STAFF POSITION OF CIRB

FINANCIAL OUTLAY

Name of post Sanctioned Filled Vacant

RMP 2 1 1

Scientific 40 31 09

Technical 47 42 5

Administrative 20 20 –

Supporting 84 69 15

RMP, 1

Scientific, 31

Technical, 42

Administrative 
20

Supporting, 69

Head Sanctioned Budget Expenditure

2011-12 2011-12

Non-Plan 2011-12 1424 1407.28

Plan 2011-12 578.58 575.81

Network project on buffalo 504.57 504.57

AICRP on improvement of feed resources 11.02 10.48

Buffalo Genome Project 33.49 20.73

IPR 3.47 3.47

DBT 15.90 15.55

NAIP 25.69 22.72

Fodder project 1.28 0.97

Revenue receipt             (target) 138.46

Revenue receipt            (achieved) 218.33
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Project in which 265 teachers/ scientists from SAUs 
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21 days each on reproductive aspects of buffalo 

production. More than 50 scientists/ teachers from 

different ICAR Institutes and SAUs have participated 

in these trainings.

Forage production and conservation

A total of 51205 qtls of green fodder and 448.7 qtls grains 

was produced in Rabi and Kharif seasons at CIRB 

campus.

Semen freezing laboratory 

A semen freezing laboratory has been established at the 

Institute having all the modern facilities for collection, 

processing, freezing and preservation of semen as per 

OIE guidelines to fulfill the requirements of the Network 

Project on Buffalo Improvement and to meet the demand 

for supply of certified Murrah buffalo semen.
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The AKMU maintains the website (http//www.cirb.res.in) of 

the Institute and provides computing facilities to the 
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Though India has rich and diversified buffalo germplasm 

represented by different breeds, still a multitude of 

challenges remains to be addressed. It is estimated that 70 

to 75% of buffalo genetic resources in India belongs to 

non-descript with low genetic potential for production and 

this offers a great scope and opportunity for improvement. 

Despite this, buffalo is an integral component of 

agricultural economy of India and its role in livelihood and 

food security is well established. There is tremendous 

increase in the demand of buffalo milk. The species is also 

serving as a resource for red meat as well as cheaper draft 

power. Buffalo has assumed its place of pride in the Indian 

farming system which can be sustained and further 

boosted if efforts towards its developments are 

accelerated.

S.
No.

Bull No. Institute Date of Birth Dam No. Sire No.

Dams best 
Lactation
305 day or
Less yield

(kg)

Daughters
1st Lactation

305 day or
less Av. yield

(kg)

Sire
Index

%
superiorrity

over
Cont.

Daughters

Rank

No.
of

semen
doses

1. 4813 NDRI 17-01-99 3818 3966 NDRI (III) 3016 (1) 2148/7 2101 12.59 II 2727

2. 4865 NDRI 20-07-99 3791 4071 NDRI (IV) 3333 (2) 1847/10 1847 -4.41 IX 991

3. 5049 NDRI 03-10-00 3296 1992 NDRI (P) 3392 (2) 1958/9 1955 1.87 VI 3371

4. 5054 NDRI 19-10-00 3543 1992 NDRI (P) 3011 (2) 1815/7 1838 -6.03 XI 1974

5. 5083 NDRI 07-01-01 3606 2704 NDRI (P) 2924 (2) 1915/5 1918 -0.49 VIII 2412

6. 1867 GADVASU 13-06-01 1901 1485 CIRB (V) 2709 (1) 1941/2 1929 0.90 VII 3622

7. 1868 GADVASU 13-07-01 1155 2321 NDRI (PT) 2591 (3) 1736/3 1846 -10.05 XII 3056

8. 1875 GADVASU 20-08-01 1669 558 PAU (PT) 2714 (3) 2357/8 2300 24.89 I 5435

9. 1893 GADVASU 11-10-01 1820 4371 NDRI (V) 2753 (1) 1728/3 1843 -10.48 XIII 6013

10. 2250 CIRB 30-08-99 239/3.8 4071 NDRI (IV) 2748 (5) 1978/4 1952 2.94 V 5051

11. 2308 CIRB 25-10-99 587/4.9 584 PAU (PT) 2655 (3) 2003/9 1998 4.51 IV 5982

12. 2422 CIRB 19-08-00 1194 4337 3369 (4) 2092/7 2057 9.41 III 6310

13. 2522 CIRB 25-11-00 839/3.1 1641 CIRB (V) 2567 (5) 1706/7 1752 -12.04 XV 4235

14. 2479 CIRB 01-10-00 336/1.9 4245 NDRI (V) 2519 (5) 1938/13 1832 -4.59 X 5867

15. 1492 HAU 02-12-00 1050 905 2586 (1) 1704/5 1788 -11.93 XIV 4921

16. 1509 HAU 23-06-01 845 1524 PAU (V) 3690 (4) 1648/4 1780 -14.84 XVI 5928

! All herds first lactation 305 day or less milk yield was1924 kg based on 103daughters. 
! All centers were requested to use the semen of bull no. 1875, 4813 and 2422 for elite mating from July 2011 onwords.

Sire index of VIII set bull

Genetic resource improvement

Research Achievements
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Though India has rich and diversified buffalo germplasm 

represented by different breeds, still a multitude of 

challenges remains to be addressed. It is estimated that 70 

to 75% of buffalo genetic resources in India belongs to 

non-descript with low genetic potential for production and 

this offers a great scope and opportunity for improvement. 

Despite this, buffalo is an integral component of 

agricultural economy of India and its role in livelihood and 

food security is well established. There is tremendous 

increase in the demand of buffalo milk. The species is also 

serving as a resource for red meat as well as cheaper draft 

power. Buffalo has assumed its place of pride in the Indian 

farming system which can be sustained and further 

boosted if efforts towards its developments are 

accelerated.

S.
No.

Bull No. Institute Date of Birth Dam No. Sire No.

Dams best 
Lactation
305 day or
Less yield

(kg)

Daughters
1st Lactation

305 day or
less Av. yield

(kg)

Sire
Index

%
superiorrity

over
Cont.

Daughters

Rank

No.
of

semen
doses

1. 4813 NDRI 17-01-99 3818 3966 NDRI (III) 3016 (1) 2148/7 2101 12.59 II 2727

2. 4865 NDRI 20-07-99 3791 4071 NDRI (IV) 3333 (2) 1847/10 1847 -4.41 IX 991

3. 5049 NDRI 03-10-00 3296 1992 NDRI (P) 3392 (2) 1958/9 1955 1.87 VI 3371

4. 5054 NDRI 19-10-00 3543 1992 NDRI (P) 3011 (2) 1815/7 1838 -6.03 XI 1974

5. 5083 NDRI 07-01-01 3606 2704 NDRI (P) 2924 (2) 1915/5 1918 -0.49 VIII 2412

6. 1867 GADVASU 13-06-01 1901 1485 CIRB (V) 2709 (1) 1941/2 1929 0.90 VII 3622

7. 1868 GADVASU 13-07-01 1155 2321 NDRI (PT) 2591 (3) 1736/3 1846 -10.05 XII 3056

8. 1875 GADVASU 20-08-01 1669 558 PAU (PT) 2714 (3) 2357/8 2300 24.89 I 5435

9. 1893 GADVASU 11-10-01 1820 4371 NDRI (V) 2753 (1) 1728/3 1843 -10.48 XIII 6013

10. 2250 CIRB 30-08-99 239/3.8 4071 NDRI (IV) 2748 (5) 1978/4 1952 2.94 V 5051

11. 2308 CIRB 25-10-99 587/4.9 584 PAU (PT) 2655 (3) 2003/9 1998 4.51 IV 5982

12. 2422 CIRB 19-08-00 1194 4337 3369 (4) 2092/7 2057 9.41 III 6310

13. 2522 CIRB 25-11-00 839/3.1 1641 CIRB (V) 2567 (5) 1706/7 1752 -12.04 XV 4235

14. 2479 CIRB 01-10-00 336/1.9 4245 NDRI (V) 2519 (5) 1938/13 1832 -4.59 X 5867

15. 1492 HAU 02-12-00 1050 905 2586 (1) 1704/5 1788 -11.93 XIV 4921

16. 1509 HAU 23-06-01 845 1524 PAU (V) 3690 (4) 1648/4 1780 -14.84 XVI 5928

! All herds first lactation 305 day or less milk yield was1924 kg based on 103daughters. 
! All centers were requested to use the semen of bull no. 1875, 4813 and 2422 for elite mating from July 2011 onwords.

Sire index of VIII set bull

Genetic resource improvement

Research Achievements
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Bull No. 1875

Date of birth 20.08.2001

Sire No. 558

Dam No. P1669

Dam's best lactation yield 2714 kg.

Sire index 2303 kg

% superiority over contemporary daughters 24.90

Total semen production 10444 doses

Sold to Network Center/Farmer 5009 doses

Balance in stock 5435 doses

It is having sire index value of 2303 with superiority of 24.9 % over contemporary daughters.

Three top ranked bulls are being used for elite mating for production of future bulls at institutional herds.

Name of the 
Center

I II III

Daughters
Av. of 3 top

ranking bulls

Contemporary
daughters
average

All daughters
average

Selection
differential

(SD)

Expected 
Response 

2(R=SDxh )

Rank of PT Bull at Respective Centers
& allotted for elite mating

CIRB 1875 2422 4813 2155/8 1941.69/19 2005/27 150 37.5

GADVASU 2422 1875 4813 2329/6 2140.33/9 2116/15 213 53.25

NDRI 4813 1875 2422 2510/4 1909.63/16 2030/20 480 120

HAU 2422 4813 1737/2 1747.93/13 1746/15 -15 -3.75

IVRI* - - - - - - -

CCBF 2422 4813 1905/2 1589.12/17 1622/19 283 70.75

NDUAT* - - - - - - -

Overall 2206/22 1843.88/74 1911/96 295 73.75

Note : Heritability of 305 day milk yield = 0.25
 * Bulls not used at these centers during test mating

Progeny testing in Murrah

Test mating of 13th set bulls was initiated in 
institutional herds and field from July 2011. It will be 

thcontinued upto December 2012.  8  set bulls were 
st

progeny tested on the basis of 1  lactation 305 days 

or less milk yield of their daughter. Ranking of the 
bulls are given in the table below. Bull number 1875 

stfrom GADVASU, Ludhiana ranked 1  among sixteen 
bulls progeny tested. 

Top Ranking Progeny Tested Bull of VIII set 

Mating plan for elite mating at various centers of Network Project on buffalo improvement from VIII set bulls  

0
20
40
60
80

100
120

N
u

m
b

e
r 

Herd Strength of Murrah and Nili Ravi buffaloes-

Murrah

Nili-Ravi

Herd average of Murrah and Nili-Ravi buffaloes 

3.8
4

4.2
4.4
4.6
4.8

5
5.2
5.4

4.37

5.124.69
5.30

M
il
k
 Y

ie
ld

 (
K

g
/d

a
y
)

Murrah

Nili-Ravi

ANNUAL REPORT 2011-12Central Institute for Research on Buffaloes 45

Annual review meet of Network project was held at Bhuj, 

Gujarat from 2-3 September 2011under the chairmanship 

of Dr S C Gupta ADG (AP&B). Progress of all the centres of 

Network project  was reviewed and speci f ic  

recommendations were made for further improvement of 

performance of the centres. ICAR Research centre, Patna 

was received and initiated again. Group of lactating and 

heifers of Murrah buffaloes were purchased from the 

breeding tract in Haryana and transported to ICAR 

research centre, Patna. Two centres of Murrah breed i.e. 

LLRUVAS, Hisar and NDUAT, Faizabad were 

recommended for closer during the year.  

Progeny testing of bulls under field conditions 

Under field progeny testing program (FPT) at CIRB Hisar, 
semen of test bulls is used from Network Project on Buffalo 
Improvement on approximately 4000 buffaloes in the 
adopted villages by the institute. This has to be followed by 
pregnancy diagnosis, calving of buffaloes and follow up of 
progenies till the completion of first lactation milk records 

on the basis of monthly test day recording. One more 
village namely Bugana was adopted in September, 2011 
making a total of 10 adopted villages. During the period 
from April 2011 to March 2012, 3308 artificial 
inseminations with the test bulls were performed in ten 

th thadopted villages. The semen of set 12  and 13  bulls was 
used for insemination. In all 1664 pregnancies were 
confirmed and 732 calvings were recorded, out of which 
384 were males and 348 were females. The bull wise 
female progenies at different field unit centres were 
identified and microchips were implanted. During the year, 
the monthly test day milk of 96 daughters were recorded at 
various field unit centres, out of which 38 daughters 
completed the lactation and recording of 45 daughters are 
in progress. Thirteen daughters were sold before the 
lactation is completed. As on 31 March 2012, 435 female 
progenies were available at various field unit centres. Out 
of which 163, 140, 84 and 48 daughters were less than 1 
year, 1-2 years, 2-3 years and more than three years, 
respectively. Sixty two daughters were also calved at 
various centers during the year.

Month n Fat Protein Lactose

April 11 116 7.68 ± 0.08 3.40 ± 0.01 4.35 ± 0.01

May 11 111 7.82 ± 0.07 3.39 ± 0.01 4.37 ± 0.01

June 11 109 7.71 ± 0.07 3.38 ± 0.01 4.33 ± 0.01

July 11 101 7.87 ± 0.08 3.36 ± 0.01 4.34 ± 0.01

August 11 98 7.97 ± 0.08 3.39 ± 0.01 4.41 ± 0.01

September 11 97 7.76 ± 0.10 3.39 ± 0.02 4.39 ± 0.02

October 11 99 7.59 ± 0.12 3.40 ± 0.01 4.38 ± 0.02

November 11 97 7.43 ± 0.10 3.41 ± 0.02 4.38± 0.02

December 11 97 7.59 ± 0.10 3.45 ± 0.02 4.39 ± 0.02

January 12 90 7.54 ± 0.09 3.41 ± 0.02 4.42 ± 0.02

February 12 96 7.31 ± 0.08 3.35 ± 0.01 4.34 ± 0.02

March 12 93 7.54 ± 0.08 3.37 ± 0.01 4.38 ± 0.01

Overall 1204 7.66 ± 0.03 3.39 ± 0.01 4.37 ± 0.01

Average milk constituents (%) of Murrah buffaloes of institute herd during 2011-12

Wet average of Murrah and Nili-Ravi buffaloes
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Bull No. 1875

Date of birth 20.08.2001

Sire No. 558

Dam No. P1669

Dam's best lactation yield 2714 kg.

Sire index 2303 kg

% superiority over contemporary daughters 24.90

Total semen production 10444 doses

Sold to Network Center/Farmer 5009 doses

Balance in stock 5435 doses

It is having sire index value of 2303 with superiority of 24.9 % over contemporary daughters.

Three top ranked bulls are being used for elite mating for production of future bulls at institutional herds.

Name of the 
Center

I II III

Daughters
Av. of 3 top

ranking bulls

Contemporary
daughters
average

All daughters
average

Selection
differential

(SD)

Expected 
Response 

2(R=SDxh )

Rank of PT Bull at Respective Centers
& allotted for elite mating

CIRB 1875 2422 4813 2155/8 1941.69/19 2005/27 150 37.5

GADVASU 2422 1875 4813 2329/6 2140.33/9 2116/15 213 53.25

NDRI 4813 1875 2422 2510/4 1909.63/16 2030/20 480 120

HAU 2422 4813 1737/2 1747.93/13 1746/15 -15 -3.75

IVRI* - - - - - - -

CCBF 2422 4813 1905/2 1589.12/17 1622/19 283 70.75

NDUAT* - - - - - - -

Overall 2206/22 1843.88/74 1911/96 295 73.75

Note : Heritability of 305 day milk yield = 0.25
 * Bulls not used at these centers during test mating

Progeny testing in Murrah

Test mating of 13th set bulls was initiated in 
institutional herds and field from July 2011. It will be 

thcontinued upto December 2012.  8  set bulls were 
st

progeny tested on the basis of 1  lactation 305 days 

or less milk yield of their daughter. Ranking of the 
bulls are given in the table below. Bull number 1875 

stfrom GADVASU, Ludhiana ranked 1  among sixteen 
bulls progeny tested. 

Top Ranking Progeny Tested Bull of VIII set 

Mating plan for elite mating at various centers of Network Project on buffalo improvement from VIII set bulls  
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Annual review meet of Network project was held at Bhuj, 

Gujarat from 2-3 September 2011under the chairmanship 

of Dr S C Gupta ADG (AP&B). Progress of all the centres of 

Network project  was reviewed and speci f ic  

recommendations were made for further improvement of 

performance of the centres. ICAR Research centre, Patna 

was received and initiated again. Group of lactating and 

heifers of Murrah buffaloes were purchased from the 

breeding tract in Haryana and transported to ICAR 

research centre, Patna. Two centres of Murrah breed i.e. 

LLRUVAS, Hisar and NDUAT, Faizabad were 

recommended for closer during the year.  

Progeny testing of bulls under field conditions 

Under field progeny testing program (FPT) at CIRB Hisar, 
semen of test bulls is used from Network Project on Buffalo 
Improvement on approximately 4000 buffaloes in the 
adopted villages by the institute. This has to be followed by 
pregnancy diagnosis, calving of buffaloes and follow up of 
progenies till the completion of first lactation milk records 

on the basis of monthly test day recording. One more 
village namely Bugana was adopted in September, 2011 
making a total of 10 adopted villages. During the period 
from April 2011 to March 2012, 3308 artificial 
inseminations with the test bulls were performed in ten 

th thadopted villages. The semen of set 12  and 13  bulls was 
used for insemination. In all 1664 pregnancies were 
confirmed and 732 calvings were recorded, out of which 
384 were males and 348 were females. The bull wise 
female progenies at different field unit centres were 
identified and microchips were implanted. During the year, 
the monthly test day milk of 96 daughters were recorded at 
various field unit centres, out of which 38 daughters 
completed the lactation and recording of 45 daughters are 
in progress. Thirteen daughters were sold before the 
lactation is completed. As on 31 March 2012, 435 female 
progenies were available at various field unit centres. Out 
of which 163, 140, 84 and 48 daughters were less than 1 
year, 1-2 years, 2-3 years and more than three years, 
respectively. Sixty two daughters were also calved at 
various centers during the year.

Month n Fat Protein Lactose

April 11 116 7.68 ± 0.08 3.40 ± 0.01 4.35 ± 0.01

May 11 111 7.82 ± 0.07 3.39 ± 0.01 4.37 ± 0.01

June 11 109 7.71 ± 0.07 3.38 ± 0.01 4.33 ± 0.01

July 11 101 7.87 ± 0.08 3.36 ± 0.01 4.34 ± 0.01

August 11 98 7.97 ± 0.08 3.39 ± 0.01 4.41 ± 0.01

September 11 97 7.76 ± 0.10 3.39 ± 0.02 4.39 ± 0.02

October 11 99 7.59 ± 0.12 3.40 ± 0.01 4.38 ± 0.02

November 11 97 7.43 ± 0.10 3.41 ± 0.02 4.38± 0.02

December 11 97 7.59 ± 0.10 3.45 ± 0.02 4.39 ± 0.02

January 12 90 7.54 ± 0.09 3.41 ± 0.02 4.42 ± 0.02

February 12 96 7.31 ± 0.08 3.35 ± 0.01 4.34 ± 0.02

March 12 93 7.54 ± 0.08 3.37 ± 0.01 4.38 ± 0.01

Overall 1204 7.66 ± 0.03 3.39 ± 0.01 4.37 ± 0.01

Average milk constituents (%) of Murrah buffaloes of institute herd during 2011-12

Wet average of Murrah and Nili-Ravi buffaloes
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Mortality

The overall Calf mortality was reported 2.76 % and 

decreased about 72 % as compared to 2010-11. The 

overall mortality for all age groups in CIRB herd was 

reported 2.31 percent. Calf mortality and overall mortality 

both reported lowest since inception of the project.

Germplasm dissemination 

Total 15 young bulls tentatively selected as future breeding 

bulls and 61 superior males were sold to various 

developmental agencies / States for improvement of 

farmers herds.

Nili-Ravi
The Nili-Ravi is one of the important buffalo breeds of India 

with their home tract in Gurdaspur, Amritsar, Tarntarn and 

Ferozepur districts of Punjab. To preserve this important 

germplasm of buffalo in India, the sub-campus of this 

institute has been established and identified as one of the 

centers for research under the Network Project on 

Buffaloes improvement for Nili-Ravi breed. 

During the period under report the fourth set of Nili-Ravi 

bulls is being used for breeding at farm under network 

programme and performance of progenies is being 
threcorded. Young males screened & selected for 5  set of 

test bulls. Semen from three Nili -Ravi bulls collected from 
ththe field, will also be used along with 5  set of bulls for test 

mating. 

Assessment of current status, breed characteristics 

and genetic structure of Nili-Ravi buffaloes

Survey was carried out in the native tract of Nili Ravi 

buffaloes i.e. Gurdaspur, Amritsar, Tarntaran and 

Ferozepur districts of Punjab, India. Study was conducted 

in 60 villages from 12 blocks of four districts in the breeding 

tract. Total number of adult buffaloes with farmers found to 

Buffalo performance at institute

Murrah

Herd strength

The herd strength of Murrah buffalo in March 2012 was 

490, which included 174 adult buffaloes, 110 suckling 

calves (< 1 year), 117 young males and females ( 1-2.5 

years), 64  heifers (> 2.5 years) and 15 breeding males 

(>2.5 years).

Milk production performance

The overall wet average (7.83 kg) and herd average (5.12 

kg) were reported highest since inception of the project 

and showed an improvement of 5.10 and 9.17 percent  

over the year 2010-11. Highest 305 days lactation milk 

yield (2374 kg) and total lactation milk yield (2598 kg) was 

reported (increased 127 kg milk production per buffalo). 

The production performance viz. 305 days lactation milk 

yield and total lactation milk yield showed an improvement 

of 5.14 and 5.65 percent respectively as compared to the 

performance of 2010-11. The average peak yield (12.29 

kg.) during the year was higher than the previous year 

peak yield (10.48 kg).

Reproductive performance

The overall conception rate (47.66%) during January to 

December 2011 was reported higher than the previous 

year (42.92%). The other reproductive traits viz. Age at first 

calving, service period and calving interval were observed 

51.91 months, 178 days, and 485 days, respectively. 

Reproductive traits improved as compared to last year 

performance for calving interval (492 days) and service 

period (186 days). During the year 2011-12, 55 daughters 

are born from nominated and test mating and 34 daughters 

completed their first lactation. 
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be 3.35 per house hold on an average and Nili Ravi 

buffaloes were 1.17 per house hold.  Overall average 

phenotypic characters such as five marking on body 

(forehead, left eye, right eye, fore right leg, fore left leg, 

hind right leg, hind left leg, muzzle, chin, tail, entire face 

and half face were 98.2, 92.5, 91.5, 63.0, 63.2 88.9, 88.0, 

57.2, 56.7, 96.6, 27.5 and 59.0 per cent respectively). 

Study indicates various reasons for diluting the Nili Ravi 

population in the area. 

The declining population of Nili-Ravi buffaloes and dilution 

of typical characteristics in their native breed tract is a 

cause for great concern. Farmers' herd needs to be 

ensured for sustainable maintenance, genetic 

improvement and conservation of this important 

germplasm. Three strategy for genetic improvement and 

conservation of Nili-Ravi buffaloes in their native breed 

tract; (i) to establish breeders' association in the native 

breed tract and registration of elite Nili-Ravi buffaloes from 

each of the four districts viz. Ferozepur, Gurdaspur, 

Amritsar and Tarantaaran, (ii) to initiate and conduct open 

nucleus breeding program to ensure bi-directional gene 

flow between CIRB farm and field buffaloes. The best 

performing females under field conditions may be selected 

from the breeding tract each year as replacements for the 

animals to be culled from the nucleus herd. The same 

should be followed for breedable males also by replacing 

bulls in the herd with bull calves from the field. An efficient 

field performance recording system should be put in place 

for progeny testing and to identify the elite animals (iii) to 

undertake ex-situ conservation of Nili-Ravi buffaloes 

through cryo-preservation of semen from elite breeding 

bulls. Further, most importantly farmers need to be 

sensitized through specialized workshops to create 

awareness for selection of breeding bulls with true to type 

characteristics and a minimum production cut off to 

maintain performance standards and morphological 

attributes of Nili-Ravi buffalo.

Herd strength and animal disposal

The herd strength at the beginning for the year was 441 

animals and at the end it was 402. The disposal of animals 

during year 2011-12 was through auction and sale of 159 

surplus animals and death of 8 animals during the year.

Mortality

Overall, 4 young males and female calves died in the age 

group of birth to 12 months and 04 adult animals died due 

to several reasons. Mortality rates were 2.30 and 1.41 per 

cent for young calf and overall, respectively. 

Growth

The average body weights at birth were 32.6 and 32.8 kg 

for female and male buffalo calves, respectively. The 

growth rate of female calves was higher than the male 

calves from 6 months to 12 months of age. Females and 

males achieved on average 325.7 kg and 326.7 kg body 

weight at 24 months of age.

Milk Production Performance

Month-wise milk production of buffaloes had consistent 

improvement. Average total lactation yield during 2011-12 

is 2045 kg.  The overall wet and herd average were 7.74 

and 5.30 kg, respectively. Both wet and herd average were 

highest since the inception of the sub-campus.  

Reproductive performance

The average age at first calving was 39.7 months which is 

optimum. Overall service period and calving interval 

period was 136 and 464 days, respectively. Female 

conception rate during the period 2011-12 was 38.3% and 

the majority of buffaloes were conceived during October to 

February. Overall fertility was 38.3 % in females and bull 

wise it ranged from 25.9 to 50.0 % in Nili Ravi buffaloes.

Buffalo Genome Project (Buffalo whole genome 

110

130

150

170

190

210

230

146 178
143

136

D
a
y
s

Murrah

Nili-Ravi

Service period of Murrah and Nili-Ravi buffalo

420

440

460

480

500

520

2
0
0
0
-0

1
2
0
0
1
-0

2
2
0
0
2
-0

3
2
0
0
3
-0

4
2
0
0
4
-0

5
2
0
0
5
-0

6

2
0
0
6
-0

7

2
0
0
7
-0

8

2
0
0
8
-0

9

2
0
0
9
-1

0

2
0
1
0
-1

1

2
0
11

-1
2

454 485

443
464

D
a
y
s

Murrah

Nili-Ravi

Calving interval of Murrah and Nili-Ravi buffalo



ANNUAL REPORT 2011-12 Central Institute for Research on Buffaloes46

Mortality

The overall Calf mortality was reported 2.76 % and 

decreased about 72 % as compared to 2010-11. The 

overall mortality for all age groups in CIRB herd was 

reported 2.31 percent. Calf mortality and overall mortality 

both reported lowest since inception of the project.

Germplasm dissemination 

Total 15 young bulls tentatively selected as future breeding 

bulls and 61 superior males were sold to various 

developmental agencies / States for improvement of 

farmers herds.

Nili-Ravi
The Nili-Ravi is one of the important buffalo breeds of India 

with their home tract in Gurdaspur, Amritsar, Tarntarn and 

Ferozepur districts of Punjab. To preserve this important 

germplasm of buffalo in India, the sub-campus of this 

institute has been established and identified as one of the 

centers for research under the Network Project on 

Buffaloes improvement for Nili-Ravi breed. 

During the period under report the fourth set of Nili-Ravi 

bulls is being used for breeding at farm under network 

programme and performance of progenies is being 
threcorded. Young males screened & selected for 5  set of 

test bulls. Semen from three Nili -Ravi bulls collected from 
ththe field, will also be used along with 5  set of bulls for test 

mating. 

Assessment of current status, breed characteristics 

and genetic structure of Nili-Ravi buffaloes

Survey was carried out in the native tract of Nili Ravi 

buffaloes i.e. Gurdaspur, Amritsar, Tarntaran and 

Ferozepur districts of Punjab, India. Study was conducted 

in 60 villages from 12 blocks of four districts in the breeding 

tract. Total number of adult buffaloes with farmers found to 

Buffalo performance at institute

Murrah

Herd strength

The herd strength of Murrah buffalo in March 2012 was 

490, which included 174 adult buffaloes, 110 suckling 

calves (< 1 year), 117 young males and females ( 1-2.5 

years), 64  heifers (> 2.5 years) and 15 breeding males 

(>2.5 years).

Milk production performance

The overall wet average (7.83 kg) and herd average (5.12 

kg) were reported highest since inception of the project 

and showed an improvement of 5.10 and 9.17 percent  

over the year 2010-11. Highest 305 days lactation milk 

yield (2374 kg) and total lactation milk yield (2598 kg) was 

reported (increased 127 kg milk production per buffalo). 

The production performance viz. 305 days lactation milk 

yield and total lactation milk yield showed an improvement 

of 5.14 and 5.65 percent respectively as compared to the 

performance of 2010-11. The average peak yield (12.29 

kg.) during the year was higher than the previous year 

peak yield (10.48 kg).

Reproductive performance

The overall conception rate (47.66%) during January to 

December 2011 was reported higher than the previous 

year (42.92%). The other reproductive traits viz. Age at first 

calving, service period and calving interval were observed 

51.91 months, 178 days, and 485 days, respectively. 

Reproductive traits improved as compared to last year 

performance for calving interval (492 days) and service 

period (186 days). During the year 2011-12, 55 daughters 

are born from nominated and test mating and 34 daughters 

completed their first lactation. 
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be 3.35 per house hold on an average and Nili Ravi 

buffaloes were 1.17 per house hold.  Overall average 

phenotypic characters such as five marking on body 

(forehead, left eye, right eye, fore right leg, fore left leg, 

hind right leg, hind left leg, muzzle, chin, tail, entire face 

and half face were 98.2, 92.5, 91.5, 63.0, 63.2 88.9, 88.0, 

57.2, 56.7, 96.6, 27.5 and 59.0 per cent respectively). 

Study indicates various reasons for diluting the Nili Ravi 

population in the area. 

The declining population of Nili-Ravi buffaloes and dilution 

of typical characteristics in their native breed tract is a 

cause for great concern. Farmers' herd needs to be 

ensured for sustainable maintenance, genetic 

improvement and conservation of this important 

germplasm. Three strategy for genetic improvement and 

conservation of Nili-Ravi buffaloes in their native breed 

tract; (i) to establish breeders' association in the native 

breed tract and registration of elite Nili-Ravi buffaloes from 

each of the four districts viz. Ferozepur, Gurdaspur, 

Amritsar and Tarantaaran, (ii) to initiate and conduct open 

nucleus breeding program to ensure bi-directional gene 

flow between CIRB farm and field buffaloes. The best 

performing females under field conditions may be selected 

from the breeding tract each year as replacements for the 

animals to be culled from the nucleus herd. The same 

should be followed for breedable males also by replacing 

bulls in the herd with bull calves from the field. An efficient 

field performance recording system should be put in place 

for progeny testing and to identify the elite animals (iii) to 

undertake ex-situ conservation of Nili-Ravi buffaloes 

through cryo-preservation of semen from elite breeding 

bulls. Further, most importantly farmers need to be 

sensitized through specialized workshops to create 

awareness for selection of breeding bulls with true to type 

characteristics and a minimum production cut off to 

maintain performance standards and morphological 

attributes of Nili-Ravi buffalo.

Herd strength and animal disposal

The herd strength at the beginning for the year was 441 

animals and at the end it was 402. The disposal of animals 

during year 2011-12 was through auction and sale of 159 

surplus animals and death of 8 animals during the year.

Mortality

Overall, 4 young males and female calves died in the age 

group of birth to 12 months and 04 adult animals died due 

to several reasons. Mortality rates were 2.30 and 1.41 per 

cent for young calf and overall, respectively. 

Growth

The average body weights at birth were 32.6 and 32.8 kg 

for female and male buffalo calves, respectively. The 

growth rate of female calves was higher than the male 

calves from 6 months to 12 months of age. Females and 

males achieved on average 325.7 kg and 326.7 kg body 

weight at 24 months of age.

Milk Production Performance

Month-wise milk production of buffaloes had consistent 

improvement. Average total lactation yield during 2011-12 

is 2045 kg.  The overall wet and herd average were 7.74 

and 5.30 kg, respectively. Both wet and herd average were 

highest since the inception of the sub-campus.  

Reproductive performance

The average age at first calving was 39.7 months which is 

optimum. Overall service period and calving interval 
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sequence initiative)

The Bubalus bubalis genome has been sequenced by a 

joint effort between National Bureau of Animal Genetic 

Resources (NBAGR),Karnal, Central Institute for 

Research on Buffaloes (CIRB), Hisar and Animal Science 

Division, Indian Council of Agricultural Research (ICAR), 

New Delhi.

Buffalo genome assembly

Sequencing data generated in project is available, at NCBI 

(http://www.ncbi.nlm.nih.gov/projects/genome/assembly/

agp/AGP_Specification.shtml) as  version Bbu_2.0-alpha. 

Paired-end genomic library was prepared and 30X 

sequence data was  generated using Illumina Genome 

Analyzer. An integrated assembly files (SRA) are available 

under accession numbers SRX016621 and SRX015182. 

Assembly of contigs to construct pseudo-molecules was 

based on bovine (Baylor release Btau_4.0) RH map of the 

river buffalo (Amaral et al. 2008). Improvement in the 

assembly is in progress. 

Genome resource database

Blood samples were collected from 12 Network Centres of 

six buffalo breeds, i.e. Murrah (CIRB, Hisar; CCS HAU 

Hisar, NDUAT Faizabad, SVVU Venkatramangudam, NDRI 

Karnal, GADVASU Ludhiana, IVRI, Izatnagar); Pandharpuri 

(MPKV Kolhapur); Bhadawari (IGFRI Jhansi); Mehsana 

(MPUAT Udaipur); Nili ravi (CIRB Nabha) and Jaffrabadi 

(JAU Junagarh), covering more than 3100 animals. DNA 

resource from 2755 animals was generated since 

inception of project. Genomic DNA from 2000 sample 

units, collected from 4 centres was added to repository this 

year. Blood from more than 200 young animals of Murrah 

and 50 of Surti breeds were added to repository.

Phenotype database

Data collection on Pedigree/ family records, Growth, 

puberty attaining age, lactation performance and milk 

composition records with respect to generated genome 

resource was initiated during year 2009-10.  Total 2226 

records were collected for phenotype resource database.  

705 phenomic records were updated/ added to the 

phenomic database this year. 

SNP identification in Leptin gene

Milk samples of 102 buffaloes were collected at weekly 

interval. Milk data viz. milk yields, milk protein, milk fat 

percentages, milk lactose were recorded at weekly 

interval. Lactation records of all the buffaloes have been 

completed in the month of November and the final data 

were analyzed using SAS software.  Among animals there 

is no significant difference in the lactose percentage 

however season wise there is significantly different. Fat 

percentage differs significantly in season wise and among 

animals also. It is highest in summer.  Protein percentage 

differed significantly among animals and with season 

interaction. Blood Samples from 102  animals were 

collected and DNA was isolated. Primers were designed 

and the PCR was optimized for leptin gene exons. 

Sequencing and SNP detection work in progress .

SNP identification in meat related genes

Sixteen male calves of Murrah buffaloes are being reared 

at institute experimental farm. Monthly body weight is 

being recorded for growth studies. These calves will be 

slaughtered at the age of 18 months to 2 years or 250 kg 

body weight whichever is earlier. For identification of SNPs 

DNA samples has been isolated from 29 calves and primer 

designed for CAST, Osteopontin and GHR genes.  PCR 

and sequencing is in progress.
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Improvement of 
reproductive efficiency

Reproductive efficiency in buffalo needs to be improved 

through integrated and comprehensive investigations in 

reproductive biotechnology, heat detection, early 

pregnancy diagnosis, follicular dynamics, ovulation 

studies, endocrinology, nutrition and climate change. To 

achieve this various research projects and strategies on 

physiology and reproduction aspects of male and female 

buffaloes are being undertaken in Buffalo Physiology and 

Reproduction Division. Reproductive biotechnology is 

focused on integrated single ovulation embryo transfer 

(SOET), multiple ovulation embryo transfer (MOET), 

cloning and semen freezing. Other Important aspects 

include lactation physiology, proteomics approach to 

develop pregnancy diagnostics, study polymorphism of 

key genes like FGF2, STAT5A and UTMP controlling 

growth and survival of embryos. 

Key components of improved reproduction are reducing 

the age at first calving and inter-calving period. To achieve 

this there is need to develop diagnostic techniques for 

early pregnancy diagnosis and estrus detection. 

Proteomic studies are being undertaken to develop early 

pregnancy and estrus diagnostics. In this direction work on 

isolation and purification of pregnancy associated 

glycoproteins (PAGs) from different stages of gestation 

have been conducted. Realizing the importance of this 

work a competitive grant has been formally approved with 

NDRI, Karnal, under National Fund for Basic, Strategic 

and Frontier Application Research in Agriculture for the 

project entitled. “Early Detection of Pregnancy in Cow and 

Buffalo by Pregnancy Associated Proteins (PAPs)” 

The research conducted fulfills its aim when it is being 

utilized by the stake holders. To achieve this goal linkage 

with farmers and field functionaries is being maintained. 

Training programs on artificial insemination and scientific 

buffalo production are conducted. During the period under 

report 43 lay man inseminators were trained in artificial 

insemination and animal husbandry in 3 training 

programs. Trained inseminators are further supported by 

providing frozen semen and answering their quarries 

regarding difficulties faced while implementing AI services. 

Many of the farmers trained in this institute are achieving 

~60% conception rates with the frozen semen from this 

institute. The developed technologies are also transferred 

through field camps, kiasn melas, radio and TV talks.  

Books, bulletins and popular articles in Hindi are regularly 

written for knowledge dissemination to the farmers. 

SOET and MOET for faster multiplication 

of elite buffaloes 

Aim of embryo transfer program is to multiply elite males 

and females at a faster rate. In SOET donor females in 

normal estrus without any exogenous hormones are 

inseminated with the semen from very superior bulls. On 

day 5/6 post insemination the non surgical embryo flushing 

is done. Embryos recovered are evaluated and graded 

before transfer to the recipients or freezing for future use. 

Good graded embryos are transferred to the healthy 

recipients and the pregnancy is confirmed with ultrasound 

machine around day 30. In MOET the same donors which 

are used for SOET are given exogenous hormones for 

multiple ovulations and are inseminated with semen from 

superior bulls on the day of estrus. Embryos are flushed 

non-surgically and transferred to the synchronized 

recipients. Pregnant females are cared and watched till 

birth of calves. 

Previous reports suggest that in buffalo's response to 

super-ovulatory treatments and recovery of viable 

embryos following super ovulation is low compared to 

cattle due to various factors. Therefore it is planned to flush 

the buffaloes for single embryo recovery. Seven donors 
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and Frontier Application Research in Agriculture for the 

project entitled. “Early Detection of Pregnancy in Cow and 
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The research conducted fulfills its aim when it is being 

utilized by the stake holders. To achieve this goal linkage 

with farmers and field functionaries is being maintained. 

Training programs on artificial insemination and scientific 

buffalo production are conducted. During the period under 

report 43 lay man inseminators were trained in artificial 

insemination and animal husbandry in 3 training 

programs. Trained inseminators are further supported by 

providing frozen semen and answering their quarries 

regarding difficulties faced while implementing AI services. 

Many of the farmers trained in this institute are achieving 

~60% conception rates with the frozen semen from this 

institute. The developed technologies are also transferred 

through field camps, kiasn melas, radio and TV talks.  

Books, bulletins and popular articles in Hindi are regularly 

written for knowledge dissemination to the farmers. 

SOET and MOET for faster multiplication 

of elite buffaloes 

Aim of embryo transfer program is to multiply elite males 

and females at a faster rate. In SOET donor females in 

normal estrus without any exogenous hormones are 

inseminated with the semen from very superior bulls. On 

day 5/6 post insemination the non surgical embryo flushing 

is done. Embryos recovered are evaluated and graded 

before transfer to the recipients or freezing for future use. 

Good graded embryos are transferred to the healthy 

recipients and the pregnancy is confirmed with ultrasound 

machine around day 30. In MOET the same donors which 

are used for SOET are given exogenous hormones for 

multiple ovulations and are inseminated with semen from 

superior bulls on the day of estrus. Embryos are flushed 

non-surgically and transferred to the synchronized 

recipients. Pregnant females are cared and watched till 

birth of calves. 

Previous reports suggest that in buffalo's response to 

super-ovulatory treatments and recovery of viable 

embryos following super ovulation is low compared to 

cattle due to various factors. Therefore it is planned to flush 

the buffaloes for single embryo recovery. Seven donors 



were flushed for single embryo recovery. Only one 

degenerated embryo recovered from these flushings. This 

suggests that embryo recovery is poor in buffaloes. One 

donor was also flushed after multiple ovulations. Two 

embryos were recovered and transferred in a recipient. 

Four ET calves from elite females were born against five 

confirmed pregnancies using this technology.

Cloning for conservation and multiplication of 

superior buffalo germplasm

Cloning work for conservation and multiplication of 

superior buffalo germplasm has also been initiated. Aim of 

the research is to clone known pedigreed superior males 

and females for their conservation and propagation. To 

improve cloning efficiency cell culture experiments are 

planned to find more suitable source of donor cells from 

young and adult animals with genetic merit. The work on 

pairing, fusion of donor cells with cytoplasts from the 

matured enucleated oocytes has been undertaken during 

the period under report. 

For fusion and activation of mature oocytes, ovaries 

(n=220) were collected immediately after slaughter and 

were transported to the laboratory within 6 h, oocytes 

(n=133) were isolated from follicles (2–8 mm in diameter) 

with an 18-gauge needle using aspiration medium, 

oocytes were washed 4 times with the washing medium 

consisting of TCM- 199 supplemented with 10% FBS, 0.68 

mM L-glutamine, 0.8 mM sodium pyruvate, and 50 µg/mL 

gentamicin. Quality cumulus oocyte complexes (COCs) 

(n= 126) were washed with IVM medium, groups of 15–20 

COCs were cultured at 38.5°C for different experiments. 

After 24 h maturation, COC's (n=119) with expanded 

cumulus mass were transferred to 1.5 mL microcentrifuge 

tube, containing 500 µL hyaluronidase (0.5 mg/mL) in T2 

medium (2% FBS) incubated for 1 min at 38.5°C, followed 

by 2 min vortexing.  Completely denuded oocytes (n=109) 

with evenly granular cytoplasm were selected and 

incubated with pronase, 2.0 mg/mL in T10 (10% FBS) for 8 

min at 38.5°C. A total of 97 oocytes, with completely 

digested zona pellucida, were transferred to T20 medium  

(20% FBS) were incubated at 38.5°C for 30 min or until a 

prominent protrusion cone was easily visible under zoom 

stereomicroscope. Protrusion cone bearing oocytes were 

transferred to 35 mm dish containing 4 mL of cytochalasin 

B (2.5 mg/ mL in T20).

Protrusion cone bearing oocytes (n= 85) were bisected 

using microbalde in such way that smaller half bears the 

protrusion cone and large half is enucleated. The bisected 

oocytes without protrusion cone were incubated for 20 

minutes to regain spherical shape and enucleation was 

confirmed by Hoechst 33342 staining.

For performing paring and fusion of donor cells and 

cytoplasts (enucleated demi- oocytes, n=76) were allowed 

to attach to single, round, medium sized  cell by gentle 

rolling of demi- oocyte over it. Demi oocyte donor cell pairs 

(couplets n= 23) were transferred to fusion medium for 

equilibration. The couplets and the  remaining demi-

oocytes were then transferred in to northern and southern 

parts, of the fusion chamber, respectively (BTX microslide 

0.5mm gap, ECM-2001; BTX-Harvard apparatus, 

Massachusetts, USA) containing the fusion medium. 

Initially, the couplet was aligned with an AC pulse (4 V) 

using BTX Electro cell Manipulator so that the somatic cell 

faced the negative electrode. Immediately after alignment, 

the demi-cytoplast was introduced into the fusion chamber 

close to the somatic cell. As soon as the somatic cell was 

sandwiched between the demi-cytoplasts, a single DC 

pulse (3.36 kV/cm for 4 ms) was applied.
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Effect of cryopreservation on integrity of buffalo 

sperm membrane and DNA in relation to fertility 

The breeding soundness examination is conducted to 

identify and select bulls with an acceptable reproductive 

efficiency. Sperm biometry, in combination with other 

objective traits can be useful for developing a fertility index. 

So, in order to know the effect of cryopreservation on 

buffalo bull sperm morphometry, an improved 

methodology was developed for measurement of various 

biometric parameters of fresh and frozen-thawed sperm of 

Murrah bulls. In this study, slides were prepared by 

standard method and stained using four different 

procedures: Diff-Quik (DIF), Rapid Papanicolaou (PAP), 

Rapid Papanicolaou with prolong staining times (PAP+) 

and Harris' Haematoxylin (HH). All slides were analyzed 

using Matrix software of CASA system. Among the staining 

methods examined, the DIF staining method, which is one 

of the standard methods recommended by the 

manufacturer of CASA (IVOS), gives poor result in 

biometry of buffalo sperm head. Whereas, PAP and HH 

staining method, gives better result than DIF but when the 

timing of staining was changed, it gives best result 

(methodology developed shown below). 

Existing protocol (PAP)

Step Time 

1 Running water 1 min

2 Hematoxylin Gill No.2 3 min

3 Running tap water 1 min

Scott's tap water substitute 20 s

4 Running tap water 1 min

5 95% reagent alcohol 20 s

6 PAP stain OG 6-EA 1-3 min

7 100% reagent alcohol 10 s

8 Two changes of xylene 1-3 min

Modified protocol (PAP)

Step Time 

1 Running water 1 min

2 Hematoxylin Gill No.2 5 min

3 Running tap water 1 min

4. 95% reagent alcohol 40 s

5. PAP stain OG 6-EA 6 min

6. 100% reagent alcohol 10 s

7 Two changes of xylene 1-3 min

Based upon above standardization of staining procedures, 

we performed the biometry of buffalo spermatozoa 

through PAP method at di fferent stages of 

cryopreservation. Mean (±SE) values for various biometry 

parameters in fresh: major axis 8.90±0.16µm, minor axis 

5.25±0.12µm, e longat ion 60.6±0.80%, area 

35.11±1.35µm2, perimeter 23.61±0.54µm and acrosome 

43.92±1.98%, whereas, 8.07±0.25 µm, 4.85±0.14µm, 

57.09±0.82%, 30.86±1.09 µm2, 22.76±0.59µm and 

44.58±1.91% were obtained in frozen-thawed 

spermatozoa respectively. These results indicate the 

proposed methods are precise and reliable for biometric 

analysis of buffalo bull spermatozoa and comparative data 

of fresh and frozen-thawed semen provide a preliminary 

basis for assessing sires with better fertilizing potential in 

combination with other morphological and reproductive 

traits. 
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Influence of staining procedure on sperm head digitization

Semen production and dissemination 

The semen freezing for the current set of bulls selected 

under the network project on buffalo improvement remains 

one of the major activities of the semen freezing 

laboratory. The frozen semen is maintained and used for 

insemination in the institute herd, under field progeny 

testing program and network project centers. Semen 

doses are also provided to the developmental agencies, 

farmers/ inseminator and field functionaries. In the current 

year a total of 73095 frozen semen doses (Institute bulls 

68040; farmer's bull 5055) were produced, whereas, 1.29 

lakhs semen doses from the superior bulls were sold with 
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cytoplasts (enucleated demi- oocytes, n=76) were allowed 

to attach to single, round, medium sized  cell by gentle 
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0.5mm gap, ECM-2001; BTX-Harvard apparatus, 

Massachusetts, USA) containing the fusion medium. 

Initially, the couplet was aligned with an AC pulse (4 V) 

using BTX Electro cell Manipulator so that the somatic cell 
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proposed methods are precise and reliable for biometric 

analysis of buffalo bull spermatozoa and comparative data 

of fresh and frozen-thawed semen provide a preliminary 

basis for assessing sires with better fertilizing potential in 

combination with other morphological and reproductive 

traits. 
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Influence of staining procedure on sperm head digitization

Semen production and dissemination 

The semen freezing for the current set of bulls selected 

under the network project on buffalo improvement remains 

one of the major activities of the semen freezing 

laboratory. The frozen semen is maintained and used for 

insemination in the institute herd, under field progeny 

testing program and network project centers. Semen 

doses are also provided to the developmental agencies, 

farmers/ inseminator and field functionaries. In the current 

year a total of 73095 frozen semen doses (Institute bulls 

68040; farmer's bull 5055) were produced, whereas, 1.29 

lakhs semen doses from the superior bulls were sold with 
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generation of revenue ` 16.69 lakhs. Besides this 13500 

doses were supplied to network project centers for 

progeny testing.

Proteomic analysis of host defense 

responses to mastitis in buffaloes

In lactation physiology, main emphasis of research 

remained on mammary glands. One of the major 

problems faced by dairy farmers is loss of teats due to 

mastitis. Mastitis, the inflammation of the mammary 

gland, is a complex disease with multiple etiologies, 

varying degrees of clinical intensity, duration and 

residual effects. It is characterized by physical and 

chemical changes, usually associated with bacteriological 

changes in milk and pathological alterations of glandular 

tissue. The biggest challenge for host immune defense 

against mastitis-causing pathogens is to quickly infuse 

macrophages into milk so that inflammation can be 

countered. Studies on the host response and relationship 

between somatic cell count and susceptibility to mastitis 

offer tools for genetic improvement of dairy animals. 

Hence experiments have been designed to analyze the 

host defense proteins in mammary gland exudates in 

relation to udder health.  All the lactating buffaloes were 

screened for mastitis with CMT and the milk samples were 

cultured for identification of pathogen processed for 2DE 

and downstream analysis.  A protocol, was developed and 

standardized to remove high abundant protein casein. The 

10 depleted samples of different stages of mastitis 

were run for 2-DE based proteomic analysis. 

Densitometry analysis showed 17 differentially 

expressed proteins, shows >5% changes were 

identified in milk samples from normal, subclinical and 

subclinical- mixed and clinical cases of mastitis. All the 

spots have been analyzed by LC MS-MS. A minimally 

invasive udder biopsy method has been standardized for 

collection of mammary tissue from lactating buffaloes in 

standing position with mild sedation and under local 

anaesthetics. After biopsy the animal recovered within a 

week. Tissue samples were immediately preserved in 

RNA later solution for genomic and proteomic analysis.

Identification of early pregnancy biomar-

kers in buffaloes by proteomic approach

For proteomic analysis of pregnancy-specific serum 

proteins in buffalo, sera samples were obtained at 

weekly intervals from early pregnant (Day 0 to Day 42 

post-AI) buffaloes and on days 0, 7 and 14 from non-

pregnant cyclic buffaloes. These were subjected to 

depletion of high abundant proteins followed by 2-

dimensional gel electrophoresis and densitometric 

analysis, which revealed the presence of at least 65 2-D 

gel spots exhibiting up-regulation, down-regulation or 

appearance at a specific stage during early buffalo 

pregnancy, except for the spots correlating with the high 

abundant proteins' location. On comparison with ExPASy 

and NCBI databases 48 of these spots matched with 

known proteins, but with varying degrees of confidence in 

Differentially expressed proteins in normal, subclinical and subclinical- mixed and clinical cases of mastitis 
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terms of Mascot score and the species. Although high 

abundant proteins were depleted before 2-D 

electrophoresis, yet in some of the picked spots isoforms 

of common abundant proteins viz. serum albumin, IgG, 

serrotransferrin, complement and MHC molecules, were 

found. Some of identified spots appear promising 

pregnancy bio-markers, especially synaptojanin-1, 

apolipoprotein A-1, apolipoprotein B, keratin 10 and Von 

Willebrand factors, which are documented to have role in 

embryogenesis and early pregnancy. Gene ontology 

based functional analysis of the identified proteins 

suggested that most of these were involved in regulatory, 

catalytic, cell differentiation and transporter functions. 

Involvement of identified proteins in 23 pathways, 

including the embryogenesis specific Wnt signalling 

pathway, confirms the essentiality of these proteins in 

early pregnancy. The result on the protein-protein 

interaction data from current experiment, described by 

network of 9 proteins, strengthens our belief that the 

significantly affected early pregnancy associated proteins 

are closely related. Considering that proteomics in animal 

research is still in its infancy, and has to go a long way 

before practical applications could actually be realized.

Buffalo gravid uteri were processed for isolation, 

identification & purification of pregnancy associated 

glycoproteins (PAGs) using chromatographic, 

e l ec t ropho re t i c ,  immunob lo t t i ng  and  mass  

spectrometric techniques. The electrophoretic profile 

and western blot analysis revealed presence of four 

glycoproteins of 86, 67, 56 and 51 kDa molecular weights 

in the lectin affinity purified sample of placental extract 

(PE) of early pregnancy. Out of four glycoproteins, three 

glycoproteins i.e. 67, 56 and 51kDa were found 

immunoreactive. Five glycoproteins of 86, 75, 67, 56 and 

38 kDa molecular weights were identified in PE from mid 

and late pregnancy and all were found immunoreactive. 

The glycoprotein profile analysis of uterine fluid from 

pregnant buffalo revealed presence of four glycoproteins 

of 98, 67, 58 and 56 kDa molecular weights in early 

pregnancy, eight glycoproteins of 98, 86, 75, 67, 58, 56, 48 

and 38 kDa molecular weights in mid and late pregnancy. 

Out of eight glycoproteins, three glycoproteins i.e. 75, 67 

and 56kDa were found immunoreactive.

The prominent bands appearing on the SDS- PAGE 

gel were excised and submitted for MS analysis. 

Peptide mass fingerprints (PMF) results of the 75 kDa 

protein consisted of about 170 mass signals from 

which 16 could be assigned to corresponding/translated 

DNA sequences of buffalo PAG-7 (Acc No. E3UMT3) with 

a sequence coverage of 42%. Another PAG i.e. PAG-11 

was also identified in the present study. The PMF result of 

PAG-11 consisted of 170 mass signals from which 15 

could be assigned to corresponding/translated DNA 

sequences of buffalo PAG- 11 (Acc No. E3UMT7) leading 

to sequence coverage of 34%.

WGA lectin affinity chromatography method has been 

used successfully for PAGs purification the first time. This 

is perhaps the first study in buffalo identifying PAG-7 

and PAG-11 in the placental tissue. 

Electrophoretic profile and immunoreactive glycoproteins isolated 
from pregnant uterine fluid (50-100 days of pregnancy) of buffalo

Mascot Score Histogram of 75 kDa band and protein summary              
report with highest/best score
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generation of revenue ` 16.69 lakhs. Besides this 13500 

doses were supplied to network project centers for 
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Proteomic analysis of host defense 
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In lactation physiology, main emphasis of research 

remained on mammary glands. One of the major 

problems faced by dairy farmers is loss of teats due to 

mastitis. Mastitis, the inflammation of the mammary 

gland, is a complex disease with multiple etiologies, 

varying degrees of clinical intensity, duration and 

residual effects. It is characterized by physical and 

chemical changes, usually associated with bacteriological 

changes in milk and pathological alterations of glandular 

tissue. The biggest challenge for host immune defense 

against mastitis-causing pathogens is to quickly infuse 

macrophages into milk so that inflammation can be 

countered. Studies on the host response and relationship 

between somatic cell count and susceptibility to mastitis 

offer tools for genetic improvement of dairy animals. 

Hence experiments have been designed to analyze the 

host defense proteins in mammary gland exudates in 

relation to udder health.  All the lactating buffaloes were 

screened for mastitis with CMT and the milk samples were 

cultured for identification of pathogen processed for 2DE 

and downstream analysis.  A protocol, was developed and 

standardized to remove high abundant protein casein. The 

10 depleted samples of different stages of mastitis 

were run for 2-DE based proteomic analysis. 

Densitometry analysis showed 17 differentially 

expressed proteins, shows >5% changes were 

identified in milk samples from normal, subclinical and 

subclinical- mixed and clinical cases of mastitis. All the 

spots have been analyzed by LC MS-MS. A minimally 

invasive udder biopsy method has been standardized for 

collection of mammary tissue from lactating buffaloes in 

standing position with mild sedation and under local 

anaesthetics. After biopsy the animal recovered within a 

week. Tissue samples were immediately preserved in 

RNA later solution for genomic and proteomic analysis.

Identification of early pregnancy biomar-

kers in buffaloes by proteomic approach

For proteomic analysis of pregnancy-specific serum 

proteins in buffalo, sera samples were obtained at 

weekly intervals from early pregnant (Day 0 to Day 42 

post-AI) buffaloes and on days 0, 7 and 14 from non-

pregnant cyclic buffaloes. These were subjected to 

depletion of high abundant proteins followed by 2-

dimensional gel electrophoresis and densitometric 

analysis, which revealed the presence of at least 65 2-D 

gel spots exhibiting up-regulation, down-regulation or 

appearance at a specific stage during early buffalo 

pregnancy, except for the spots correlating with the high 

abundant proteins' location. On comparison with ExPASy 

and NCBI databases 48 of these spots matched with 

known proteins, but with varying degrees of confidence in 
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terms of Mascot score and the species. Although high 

abundant proteins were depleted before 2-D 

electrophoresis, yet in some of the picked spots isoforms 

of common abundant proteins viz. serum albumin, IgG, 

serrotransferrin, complement and MHC molecules, were 

found. Some of identified spots appear promising 

pregnancy bio-markers, especially synaptojanin-1, 

apolipoprotein A-1, apolipoprotein B, keratin 10 and Von 

Willebrand factors, which are documented to have role in 

embryogenesis and early pregnancy. Gene ontology 

based functional analysis of the identified proteins 

suggested that most of these were involved in regulatory, 

catalytic, cell differentiation and transporter functions. 

Involvement of identified proteins in 23 pathways, 

including the embryogenesis specific Wnt signalling 

pathway, confirms the essentiality of these proteins in 

early pregnancy. The result on the protein-protein 

interaction data from current experiment, described by 

network of 9 proteins, strengthens our belief that the 

significantly affected early pregnancy associated proteins 

are closely related. Considering that proteomics in animal 

research is still in its infancy, and has to go a long way 

before practical applications could actually be realized.

Buffalo gravid uteri were processed for isolation, 

identification & purification of pregnancy associated 

glycoproteins (PAGs) using chromatographic, 

e l ec t ropho re t i c ,  immunob lo t t i ng  and  mass  

spectrometric techniques. The electrophoretic profile 

and western blot analysis revealed presence of four 

glycoproteins of 86, 67, 56 and 51 kDa molecular weights 

in the lectin affinity purified sample of placental extract 

(PE) of early pregnancy. Out of four glycoproteins, three 

glycoproteins i.e. 67, 56 and 51kDa were found 

immunoreactive. Five glycoproteins of 86, 75, 67, 56 and 

38 kDa molecular weights were identified in PE from mid 

and late pregnancy and all were found immunoreactive. 

The glycoprotein profile analysis of uterine fluid from 

pregnant buffalo revealed presence of four glycoproteins 

of 98, 67, 58 and 56 kDa molecular weights in early 

pregnancy, eight glycoproteins of 98, 86, 75, 67, 58, 56, 48 

and 38 kDa molecular weights in mid and late pregnancy. 

Out of eight glycoproteins, three glycoproteins i.e. 75, 67 

and 56kDa were found immunoreactive.

The prominent bands appearing on the SDS- PAGE 

gel were excised and submitted for MS analysis. 

Peptide mass fingerprints (PMF) results of the 75 kDa 

protein consisted of about 170 mass signals from 

which 16 could be assigned to corresponding/translated 

DNA sequences of buffalo PAG-7 (Acc No. E3UMT3) with 

a sequence coverage of 42%. Another PAG i.e. PAG-11 

was also identified in the present study. The PMF result of 

PAG-11 consisted of 170 mass signals from which 15 

could be assigned to corresponding/translated DNA 

sequences of buffalo PAG- 11 (Acc No. E3UMT7) leading 

to sequence coverage of 34%.

WGA lectin affinity chromatography method has been 

used successfully for PAGs purification the first time. This 

is perhaps the first study in buffalo identifying PAG-7 

and PAG-11 in the placental tissue. 

Electrophoretic profile and immunoreactive glycoproteins isolated 
from pregnant uterine fluid (50-100 days of pregnancy) of buffalo
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'Polymorphism of candidate genes in 

association with embryonic mortality in 

buffalo (Bubalus bubalis)

One of the causes for poor reproductive performance 

may be polymorphism of key genes controlling 

embryonic growth and survival. Some of the genes 

controlling this phenomenon are FGF2, STAT5A and 

UTMP genes.  Characterizations of three gene 

segments have been carried out in order to deduce 

the presence of SNP in the gene segments.  

Accordingly PCR was standardized for the three 

genes and specific products of 167, 429 and 279bp 

for FGF2, STAT5A and UTMP genes, respectively, 

were obtained. Future work will involve sequencing of 

the PCR products of the three gene fragments for the 

detection of polymorphism and documentation of the 

data.

Gene expression of growth regulators in 

relation to mastitis

The Real time PCR conditions were optimized for IL-1β, IL-

6, IL-10 and IL-12A genes. PCR amplifications were 

performed on the Roche Light Cycler 480 platform 

(Software version LCS 480 1.5.0.39). They were 

performed in a total volume of 12 µL, containing 5 µL cDNA 

(10 times diluted) sample, 5 µL Syber green Master mix 

(Applied Biosystems & Roche), 0.2 µL each of forward and 

reverse primer. PCR amplifications were always 

performed in triplicate wells. The Standard/Calibration 

curves were successfully prepared for IL-1β and IL-6 using 

from cloned RT-PCR fragment in plasmid DNA. With this, 

quantification results in absolute copy numbers per total 

RNA concentration. The copy numbers were calculated for 

the control (healthy), buffaloes suffering from sub-clinical 

PCR products for three genes (FGF2, STAT5A and UTMP; 
M -100 bp marker)

and clinical mastitis. Based on this, it was found that in 

buffaloes suffering from clinical mastitis, there was higher 

expression of IL-1β and IL-6 genes. Through relative 

quantification (and with normalization to a reference gene 

GAPDH), higher expression was also found in the clinical 

form of mastitis for IL-1β and IL-6 genes. Higher 

expression was also found in the clinical mastitis samples 

for IL-10 genes. For IL-12A gene, no significant difference 

was observed in different samples. We were unable to 

detect any expression of IL-12B in the milk-derived total 

somatic cells.

IL-1b and IL-6 expression in mastitis
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To see the effect of Oxytocin treatment, 4 lactating 

buffaloes were administered with Oxinam injection 

@ 5.0 IU by IM route aseptically twice daily for 7 days. A 

minimally invasive biopsy procedure was successfully 

standardized on udder tissue with very little loss of udder 

function. Sufficient amount of udder tissue for molecular 

biology analysis could be collected by this minimally 

invasive biopsy technique. All the buffaloes recovered 

after suitable post-operative treatment.

Baseline standards for haematoligical & 

biochemical parameters in buffaloes

Forty blood samples from adult females and 16 blood 
samples from adult males were analyzed for complete 
blood counts and respective values (Mean ± SD) were  
WBC 12.28± 3.09 &17.77± 8.66 x103 /µl; Neutrophils 
4.42± 1.84 & 5.45± 2.12 x 103 /µl; Lymphocytes 7.47± 
3.21 &12.00 ±7.05 x 103 /µl; Monocytes 0.30± 0.21 & 0.22 
± 0.13x103 /µl; Eosinophils 0.09± 0.18 & 0.09 ±0.07 x103 
/µl; Basophiles 0.003±  0.011 & 0.005± 0.006x103 /µl; 
and their differential counts 37.06 ±15.61& 32.46 ±7.04 %; 
59.55± 16.59 &65.21± 8.02 %; 2.67 ±1.94 & 1.46 ± 
1.15%; 0.69± 1.28 & 0.5± 0.17 %; 0.025± 0.099 & 0.013± 
0.033 %; RBC 7.57± 1.27 & 8.83± 0.76 x106 / µl; Hb 11.60 
±1.64 & 11.11 ±0.92 g/dl; PCV 39.10 ±7.07 & 37.72± 
3.04%; MCV 51.90 ±5.81 &42.88 ±1.78 fl; MCHC 31.17 
±4.61 & 29.48 ±1.02 g/dl; MCH 15.60± 2.77 & 12.60 
±0.46pg; RDWC 21.73± 3.20 & 21.36± 1.10%; PLT 

259.35± 158.72 & 300.44 ±51.86x103 /µl; PCT 0.27 
±0.17 & 0.27 ±0.05%; MPV 10.31 ±1.05 & 8.94 ±0.67fl 
and PDWC 37.15± 3.85 & 37.26 ±3.61 %. Plasma 
samples were analyzed for Cholesterol and Triglyceride 
and their respective values for females (50) & males (16) 
were 81.14± 30.36 &74.69 ± 14.75mg/dl and 33.30± 
25.82& 33.81± 22.00 mg/dl. The HDL Cholesterol in 17 
plasma samples of adult female buffaloes was 20.53± 
8.59mg/dl. Total protein, albumen and globulin in 48 
plasma samples from female buffaloes and 16 plasma 
samples from adult male buffaloes were found to be 8.44±  
0.60& 7.43 ± 0.54g/dl; 3.69±  0.35 & 3.21 ± 0.21g/dl and 
4.77±  0.57 & 4.23 ± 0.17g/dl respectively. Uric acid in 35 
plasma samples of females and 16 plasma samples of 
males were found to be1.17± 0.36 & 0.50± 0.16mg/dl.  
Plasma levels of Acid Phosphatase, Alkaline 
Phosphatase, Lactate Dehydrogenase, Creatinine 
Kinase, Amylase, SGOT, SGPT, Creatinine, Calcium and 
Inorganic Phosphorous were  139.39 ±117.81 & 2.43± 
3.54U/L; 244.59 ±159.53& 192.94 ± 14.61U/L; 2105.00 
±284.79 & 2093.00 ±275.49U/L; 72.18± 47.79 & 53.19 
±15.54U/L; 5.06 ±7.93 & 2.69± 1.08U/L; 179.53± 20.96 
&150.38± 24.90U/L; 79.06± 21.57 & 81.55 ±7.50U/L; 
1.21± 0.17 &  1.36 ± 0.17mg/dl; 8.44 ±1.98 & 12.36± 
0.75mg/dl; 9.35± 2.37 & 13.51± 1.37mg/dl respectively. 
Zinc, Copper and Manganese in 16 plasma samples from 
male buffalo adults were 42.21± 25.37µg/dl, 75.44± 
26.68µg/dl and 1.92 ± 0.18 mEq/L
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'Polymorphism of candidate genes in 

association with embryonic mortality in 

buffalo (Bubalus bubalis)

One of the causes for poor reproductive performance 
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embryonic growth and survival. Some of the genes 

controlling this phenomenon are FGF2, STAT5A and 

UTMP genes.  Characterizations of three gene 

segments have been carried out in order to deduce 

the presence of SNP in the gene segments.  

Accordingly PCR was standardized for the three 

genes and specific products of 167, 429 and 279bp 

for FGF2, STAT5A and UTMP genes, respectively, 

were obtained. Future work will involve sequencing of 

the PCR products of the three gene fragments for the 

detection of polymorphism and documentation of the 

data.

Gene expression of growth regulators in 

relation to mastitis

The Real time PCR conditions were optimized for IL-1β, IL-

6, IL-10 and IL-12A genes. PCR amplifications were 

performed on the Roche Light Cycler 480 platform 

(Software version LCS 480 1.5.0.39). They were 

performed in a total volume of 12 µL, containing 5 µL cDNA 

(10 times diluted) sample, 5 µL Syber green Master mix 

(Applied Biosystems & Roche), 0.2 µL each of forward and 

reverse primer. PCR amplifications were always 

performed in triplicate wells. The Standard/Calibration 

curves were successfully prepared for IL-1β and IL-6 using 

from cloned RT-PCR fragment in plasmid DNA. With this, 

quantification results in absolute copy numbers per total 

RNA concentration. The copy numbers were calculated for 

the control (healthy), buffaloes suffering from sub-clinical 

PCR products for three genes (FGF2, STAT5A and UTMP; 
M -100 bp marker)

and clinical mastitis. Based on this, it was found that in 

buffaloes suffering from clinical mastitis, there was higher 

expression of IL-1β and IL-6 genes. Through relative 

quantification (and with normalization to a reference gene 

GAPDH), higher expression was also found in the clinical 

form of mastitis for IL-1β and IL-6 genes. Higher 

expression was also found in the clinical mastitis samples 

for IL-10 genes. For IL-12A gene, no significant difference 

was observed in different samples. We were unable to 

detect any expression of IL-12B in the milk-derived total 
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To see the effect of Oxytocin treatment, 4 lactating 

buffaloes were administered with Oxinam injection 

@ 5.0 IU by IM route aseptically twice daily for 7 days. A 

minimally invasive biopsy procedure was successfully 

standardized on udder tissue with very little loss of udder 

function. Sufficient amount of udder tissue for molecular 

biology analysis could be collected by this minimally 

invasive biopsy technique. All the buffaloes recovered 

after suitable post-operative treatment.

Baseline standards for haematoligical & 

biochemical parameters in buffaloes

Forty blood samples from adult females and 16 blood 
samples from adult males were analyzed for complete 
blood counts and respective values (Mean ± SD) were  
WBC 12.28± 3.09 &17.77± 8.66 x103 /µl; Neutrophils 
4.42± 1.84 & 5.45± 2.12 x 103 /µl; Lymphocytes 7.47± 
3.21 &12.00 ±7.05 x 103 /µl; Monocytes 0.30± 0.21 & 0.22 
± 0.13x103 /µl; Eosinophils 0.09± 0.18 & 0.09 ±0.07 x103 
/µl; Basophiles 0.003±  0.011 & 0.005± 0.006x103 /µl; 
and their differential counts 37.06 ±15.61& 32.46 ±7.04 %; 
59.55± 16.59 &65.21± 8.02 %; 2.67 ±1.94 & 1.46 ± 
1.15%; 0.69± 1.28 & 0.5± 0.17 %; 0.025± 0.099 & 0.013± 
0.033 %; RBC 7.57± 1.27 & 8.83± 0.76 x106 / µl; Hb 11.60 
±1.64 & 11.11 ±0.92 g/dl; PCV 39.10 ±7.07 & 37.72± 
3.04%; MCV 51.90 ±5.81 &42.88 ±1.78 fl; MCHC 31.17 
±4.61 & 29.48 ±1.02 g/dl; MCH 15.60± 2.77 & 12.60 
±0.46pg; RDWC 21.73± 3.20 & 21.36± 1.10%; PLT 

259.35± 158.72 & 300.44 ±51.86x103 /µl; PCT 0.27 
±0.17 & 0.27 ±0.05%; MPV 10.31 ±1.05 & 8.94 ±0.67fl 
and PDWC 37.15± 3.85 & 37.26 ±3.61 %. Plasma 
samples were analyzed for Cholesterol and Triglyceride 
and their respective values for females (50) & males (16) 
were 81.14± 30.36 &74.69 ± 14.75mg/dl and 33.30± 
25.82& 33.81± 22.00 mg/dl. The HDL Cholesterol in 17 
plasma samples of adult female buffaloes was 20.53± 
8.59mg/dl. Total protein, albumen and globulin in 48 
plasma samples from female buffaloes and 16 plasma 
samples from adult male buffaloes were found to be 8.44±  
0.60& 7.43 ± 0.54g/dl; 3.69±  0.35 & 3.21 ± 0.21g/dl and 
4.77±  0.57 & 4.23 ± 0.17g/dl respectively. Uric acid in 35 
plasma samples of females and 16 plasma samples of 
males were found to be1.17± 0.36 & 0.50± 0.16mg/dl.  
Plasma levels of Acid Phosphatase, Alkaline 
Phosphatase, Lactate Dehydrogenase, Creatinine 
Kinase, Amylase, SGOT, SGPT, Creatinine, Calcium and 
Inorganic Phosphorous were  139.39 ±117.81 & 2.43± 
3.54U/L; 244.59 ±159.53& 192.94 ± 14.61U/L; 2105.00 
±284.79 & 2093.00 ±275.49U/L; 72.18± 47.79 & 53.19 
±15.54U/L; 5.06 ±7.93 & 2.69± 1.08U/L; 179.53± 20.96 
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1.21± 0.17 &  1.36 ± 0.17mg/dl; 8.44 ±1.98 & 12.36± 
0.75mg/dl; 9.35± 2.37 & 13.51± 1.37mg/dl respectively. 
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male buffalo adults were 42.21± 25.37µg/dl, 75.44± 
26.68µg/dl and 1.92 ± 0.18 mEq/L
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Feed resource utilization 
and improvement
Improvement in nutritional quality and utilization of locally 

available feed resources, supplementation of diets with 

deficient nutrients, development  of complete feed 

diets/total mixed rations for different categories of 

buffaloes, utilization of various agro-industrial by-products 

in the rations shall continue to be the areas of research in 

this programme. Dietary manipulations of the rumen 

fermentation and manipulations/modifications of rumen 

micro-organisms regarded as the most potential approach 

for enhancing the degradation of low quality feeds/fodders 

in the rumen shall be the other focused area in this 

p rogramme.  Fur ther  mi t iga t ion  o f  methane 

production/emission both by the dietary and rumen 

microbial modification will get added attention of 

scientists/researchers.

Relationship of feed utilization, growth 

rate and milk production 

Genetic improvement program in buffaloes has been 

going on in the country during the past about 50 years 

under the AICRP and Network modes. As a result large 

amount of data/information has been generated on 

various production and reproduction aspects. 

Improvement in performance, however, has not been 

related to the nutrient inputs provided to the animals. 

Neither nutrient utilization (digestibility/metabolic) studies 

have been conducted in animals (males as well as 

females) under specific sets of animals. As nutritional 

inputs constitute over seventy percent of the 

animal/buffalo production enterprise, studies on 

establishment of relationships between genetic 

improvement and nutrition of animals are of paramount 

importance as improved (superior) animals would require 

qual i ty /spec i f ied nut r ients  to  become more 

useful/economical asset to their keepers (farmers). The 

studies being undertaken under the project are, therefore, 

planned to assess and establish relationships of nutrition 

(feed inputs) with performance (improvement) in buffaloes 

at the Institute especially under the network mode (as per 

the availability of data for various sets/ over the years and 

availability of animals of existing sets for conducting 

digestibility / metabolic studies, wherever necessary). 

During the period under report, data pertaining to health, 

reproduction and production performance of Murrah and 

Nili-Ravi herds of CIRB was mined and tabulated year 

wise for the period from 1992-93 to 2006-2007. Averages 

of results of this data were analyzed for the three five year 

periods (1992-97,1997-2002, 2002-07). Further analysis 

of data on various parameters is being undertaken.

Effect of incorporation of limiting amino 

acids (LAA) on growth production 

Twenty female heifers were divided into four groups 

and offered identical rations. In treatment I, II and III 

and commercially available limiting amino acids @ 

0.15 % of the DM intake were supplied over and above 

the ration offered as follows: Control ration as per 

requirement, T1 only lysine was supplemented, T-2 

Combination of lysine and methionine and T-3 only 

methionine was supplemented. The DM intake (kg per 

100 kg body weight) was 2.33; 2.40 and 2.61 and 2.40 

in control and treatment groups I, II and III, 

respectively. The digestibilities of different nutrients 

varied within narrow limits and the values for OM, DM, 

CP, EE, CF and  NFE digestibilities were  63.58, 62.60, 

62.31, 66.22, 56.83, 64.72; 65.52, 65.38, 65.36, 68.74, 

59.29, 67.77; 67.64, 68.07, 65.82, 69.88, 57.49, 69.48 

and 65.12, 63.77, 64.22, 64.86, 52.52, 66.63 for control 

and treatment groups I, II and III, respectively. Over the 

experimental period of five and a half months the 

heifers gained 79, 87, 92 and 84 kg weight and the 

corresponding values in the groups for daily weight gain 

(g/h/day) were 486.07, 533.23, 564.61 and 515.20. The 

feed conversion efficiency (DM intake/ kg gain) was 

12.10, 9.72, 10.38 and 10.05 showed that the amino 

acids supplemented heifers consumed less feed per kg 

gain in weight than the un-supplimented heifers in 

control group.

I m p a c t  o f  e x o g e n o u s  e n z y m e s  

supplementation on the digestibility and 

growth of buffalo 

Twenty four buffalo calves were divided in two groups 

having twelve calves in each group. One group was kept 

as control (average body weight 202.33Kg) and other as 

treatment The average body weight was 200.00Kg. Both 

groups were kept on same plane of nutrition while in 

treatment group mixed enzyme of cellulase and xylanase 

@ 6000 IU and 15000 IU/ Kg DM was supplemented. It 

was observed that digestibility of DM (68.10±0.46 vs 

65.54±0.92%), CF (58.80±0.45 vs 56.89±0.70%) and 

ADF (55.09±0.67 vs 54.31±1.01%) was higher in the 

enzyme supplemented group as compared to control 

group. The total DMI/d was similar in both groups but total 

DMI/100 Kg body weight was less in enzyme 

supplemented group. Supplementation of cellulase 

(@6000 IU/Kg DM of substrate) and xylanase (@15000IU 

/ Kg DM of substrate individually increased IVDMD 

(cellulase group 55.87±0.90%, xylanase group 

54.83±0.55 vs. control 52.27±0.31) using 70 : 30 wheat 

straw : concentrate as substrate. Similarly, when substrate 

of paddy straw : concentrate was used IVDMD was also 

significantly higher in enzyme supplemented groups 

(cellulase group 55.33±0.64%, xylanase group 

54.37±0.61 vs. control 51.13±0.93). Mixture of both 

enzymes (cellulase and xylanase (@ 6000 and 

(@15000IU / Kg DM of substrate) supplemented at a time 

IVDMD was again significantly higher and further 

improved as compared to individual supplementation of 

cellulase and xylanase both in wheat and paddy straw 

based diets. The total gas production was higher in the 

groups supplemented wi th  mixed enzymes.  

Supplementation of any enzyme did not have any effects 

on the population of protozoa. Fortnightly body weights 

revealed that supplementation of mixed enzyme 

increased body weight significantly (486.42±25.28 in 

treatment group vs 411.23±17.85 g/d in control group).

Evaluation of MFSH-4 multicut sorghum 

fodder with other popular  varieties

The chemical composition of various varieties of sorghum 

was as follows. CP content on DM basis in varieties V-I, V-

II, V-III, MFSH-4 and V-IV was 11.22, 10.65, 10.25, 10.85 

and 11.58 %. There was significant (P<0.01) difference in 

CP content of various varieties of sorghum. EE content 

also varied significantly (P<0.01) and it was maximum in V-

II and its values were 2.60, 3.03, 2, 79, 2.32 and 2.83% in 

varieties V-I, V-II, V-III, MFSH-4 and V-IV respectively. CF 

content was similar in all varieties except MFSH-4, where 

its value was significantly (P<0.05) higher than the 

remaining four varieties. NFE values varied significantly 

(P<0.01) among the different varieties and its values were 

53.53, 52.37, 54.53, 53.19 and 52.20 % in V-I, V-II, V-III, 

MFSH-4 and V-IV respectively. Ca and P content differed 

significantly (P<0.05) among the five varieties. Ca content 

values were 0.538, 0.583, 0.574,0 .584 and 0.631 % in V-I, 

V-II, V-III, MFSH-4 and V-IV respectively. Similarly P 

values were 0.375, 0.341, 0.349, 0.333 and 0.372% % in 

V-I, V-II, V-III, MFSH-4 and V-IV respectively. There was 

variation in fodder production in different varieties and 

these variations in yield affected the cost in terms of 

rupees per quintal of fodder produced. Fodder production 

cost was Rs/qtls.56.13, 54.46, 57.46, 45.61 and 61.74 in 

V-I, V-II, V-III, MFSH-4 and V-IV respectively.

Studies on the rumen ecosystem and its 

manipulation in buffaloes

Anaerobic microorganisms (protozoa, bacteria, fungi) 

inhabiting the rumen possess specific characteristics 

enabling them to survive and proliferate under various 

feeding situations. Their cell mass and the end products 

from their fermentation are digested and absorbed to 

nourish the host ruminant. The rumen is still considered as 

a 'black box' and more so in buffaloes. Therefore, the 
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Feed resource utilization 
and improvement
Improvement in nutritional quality and utilization of locally 

available feed resources, supplementation of diets with 

deficient nutrients, development  of complete feed 

diets/total mixed rations for different categories of 

buffaloes, utilization of various agro-industrial by-products 

in the rations shall continue to be the areas of research in 

this programme. Dietary manipulations of the rumen 

fermentation and manipulations/modifications of rumen 

micro-organisms regarded as the most potential approach 

for enhancing the degradation of low quality feeds/fodders 

in the rumen shall be the other focused area in this 

p rogramme.  Fur ther  mi t iga t ion  o f  methane 

production/emission both by the dietary and rumen 

microbial modification will get added attention of 

scientists/researchers.

Relationship of feed utilization, growth 

rate and milk production 

Genetic improvement program in buffaloes has been 

going on in the country during the past about 50 years 

under the AICRP and Network modes. As a result large 

amount of data/information has been generated on 

various production and reproduction aspects. 

Improvement in performance, however, has not been 

related to the nutrient inputs provided to the animals. 

Neither nutrient utilization (digestibility/metabolic) studies 

have been conducted in animals (males as well as 

females) under specific sets of animals. As nutritional 

inputs constitute over seventy percent of the 

animal/buffalo production enterprise, studies on 

establishment of relationships between genetic 

improvement and nutrition of animals are of paramount 

importance as improved (superior) animals would require 

qual i ty /spec i f ied nut r ients  to  become more 

useful/economical asset to their keepers (farmers). The 

studies being undertaken under the project are, therefore, 

planned to assess and establish relationships of nutrition 

(feed inputs) with performance (improvement) in buffaloes 

at the Institute especially under the network mode (as per 

the availability of data for various sets/ over the years and 

availability of animals of existing sets for conducting 

digestibility / metabolic studies, wherever necessary). 

During the period under report, data pertaining to health, 

reproduction and production performance of Murrah and 

Nili-Ravi herds of CIRB was mined and tabulated year 

wise for the period from 1992-93 to 2006-2007. Averages 

of results of this data were analyzed for the three five year 

periods (1992-97,1997-2002, 2002-07). Further analysis 

of data on various parameters is being undertaken.

Effect of incorporation of limiting amino 

acids (LAA) on growth production 

Twenty female heifers were divided into four groups 

and offered identical rations. In treatment I, II and III 

and commercially available limiting amino acids @ 

0.15 % of the DM intake were supplied over and above 

the ration offered as follows: Control ration as per 

requirement, T1 only lysine was supplemented, T-2 

Combination of lysine and methionine and T-3 only 

methionine was supplemented. The DM intake (kg per 

100 kg body weight) was 2.33; 2.40 and 2.61 and 2.40 

in control and treatment groups I, II and III, 

respectively. The digestibilities of different nutrients 

varied within narrow limits and the values for OM, DM, 

CP, EE, CF and  NFE digestibilities were  63.58, 62.60, 

62.31, 66.22, 56.83, 64.72; 65.52, 65.38, 65.36, 68.74, 

59.29, 67.77; 67.64, 68.07, 65.82, 69.88, 57.49, 69.48 

and 65.12, 63.77, 64.22, 64.86, 52.52, 66.63 for control 

and treatment groups I, II and III, respectively. Over the 

experimental period of five and a half months the 

heifers gained 79, 87, 92 and 84 kg weight and the 

corresponding values in the groups for daily weight gain 

(g/h/day) were 486.07, 533.23, 564.61 and 515.20. The 

feed conversion efficiency (DM intake/ kg gain) was 

12.10, 9.72, 10.38 and 10.05 showed that the amino 

acids supplemented heifers consumed less feed per kg 

gain in weight than the un-supplimented heifers in 

control group.

I m p a c t  o f  e x o g e n o u s  e n z y m e s  

supplementation on the digestibility and 

growth of buffalo 

Twenty four buffalo calves were divided in two groups 

having twelve calves in each group. One group was kept 

as control (average body weight 202.33Kg) and other as 

treatment The average body weight was 200.00Kg. Both 

groups were kept on same plane of nutrition while in 

treatment group mixed enzyme of cellulase and xylanase 

@ 6000 IU and 15000 IU/ Kg DM was supplemented. It 

was observed that digestibility of DM (68.10±0.46 vs 

65.54±0.92%), CF (58.80±0.45 vs 56.89±0.70%) and 

ADF (55.09±0.67 vs 54.31±1.01%) was higher in the 

enzyme supplemented group as compared to control 

group. The total DMI/d was similar in both groups but total 

DMI/100 Kg body weight was less in enzyme 

supplemented group. Supplementation of cellulase 

(@6000 IU/Kg DM of substrate) and xylanase (@15000IU 

/ Kg DM of substrate individually increased IVDMD 

(cellulase group 55.87±0.90%, xylanase group 

54.83±0.55 vs. control 52.27±0.31) using 70 : 30 wheat 

straw : concentrate as substrate. Similarly, when substrate 

of paddy straw : concentrate was used IVDMD was also 

significantly higher in enzyme supplemented groups 

(cellulase group 55.33±0.64%, xylanase group 

54.37±0.61 vs. control 51.13±0.93). Mixture of both 

enzymes (cellulase and xylanase (@ 6000 and 

(@15000IU / Kg DM of substrate) supplemented at a time 

IVDMD was again significantly higher and further 

improved as compared to individual supplementation of 

cellulase and xylanase both in wheat and paddy straw 

based diets. The total gas production was higher in the 

groups supplemented wi th  mixed enzymes.  

Supplementation of any enzyme did not have any effects 

on the population of protozoa. Fortnightly body weights 

revealed that supplementation of mixed enzyme 

increased body weight significantly (486.42±25.28 in 

treatment group vs 411.23±17.85 g/d in control group).

Evaluation of MFSH-4 multicut sorghum 

fodder with other popular  varieties

The chemical composition of various varieties of sorghum 

was as follows. CP content on DM basis in varieties V-I, V-

II, V-III, MFSH-4 and V-IV was 11.22, 10.65, 10.25, 10.85 

and 11.58 %. There was significant (P<0.01) difference in 

CP content of various varieties of sorghum. EE content 

also varied significantly (P<0.01) and it was maximum in V-

II and its values were 2.60, 3.03, 2, 79, 2.32 and 2.83% in 

varieties V-I, V-II, V-III, MFSH-4 and V-IV respectively. CF 

content was similar in all varieties except MFSH-4, where 

its value was significantly (P<0.05) higher than the 

remaining four varieties. NFE values varied significantly 

(P<0.01) among the different varieties and its values were 

53.53, 52.37, 54.53, 53.19 and 52.20 % in V-I, V-II, V-III, 

MFSH-4 and V-IV respectively. Ca and P content differed 

significantly (P<0.05) among the five varieties. Ca content 

values were 0.538, 0.583, 0.574,0 .584 and 0.631 % in V-I, 

V-II, V-III, MFSH-4 and V-IV respectively. Similarly P 

values were 0.375, 0.341, 0.349, 0.333 and 0.372% % in 

V-I, V-II, V-III, MFSH-4 and V-IV respectively. There was 

variation in fodder production in different varieties and 

these variations in yield affected the cost in terms of 

rupees per quintal of fodder produced. Fodder production 

cost was Rs/qtls.56.13, 54.46, 57.46, 45.61 and 61.74 in 

V-I, V-II, V-III, MFSH-4 and V-IV respectively.

Studies on the rumen ecosystem and its 

manipulation in buffaloes

Anaerobic microorganisms (protozoa, bacteria, fungi) 

inhabiting the rumen possess specific characteristics 

enabling them to survive and proliferate under various 

feeding situations. Their cell mass and the end products 

from their fermentation are digested and absorbed to 

nourish the host ruminant. The rumen is still considered as 

a 'black box' and more so in buffaloes. Therefore, the 
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project aims to gain and further improve the understanding 

of factors which control digestion and metabolism in 

ruminant animals especially buffaloes on common farm 

rations, with reference to the activities and contribution of 

the three groups of microbes. During the year, further 

biochemical and microbial aspects were studied in the 

rumen of buffalo steer given diets as during the previous 

year/report. Rumen digesta volume (solute and 

particulate) was measured. Total gas production on the 

three diets was measured using different groups of 

microbes i.e. mixed, bacteria, protozoa incubated with the 

respective substrates in vitro. Studies on the voluntary 

feed intake and nutrient utilization on the three diets were 

undertaken in the same steer.  Preliminary observations 

on various parameters while the animal was defaunated 

were taken and it is contemplated to proceed with further 

work/experiments planned in the project. 

Rumen microbial diversity and impact of 

additives on methanogenesis and 

utilization of poor quality fibrous feeds 

For study of diversity of fibre degrading bacteria by culture 

independent approach, genomic DNA was isolated from 

rumen content of buffaloes fed high fibre diet. 16S rDNA of 

bacteria was PCR amplified from genomic DNA of rumen 

content of buffaloes using bacterial universal primer. PCR 

product was gel extracted and used for preparation of 

bacterial 16S rDNA clone library. Positive clones were 

propagated and subjected to plasmid isolation. About 60 

plasmids pGEMT vector containing bacterial 16S rDNA 

insert were sequenced and data were subjected to BLAST 

and phylogenic analysis to assess diversity of fibre 

degrading bacteria in rumen of buffaloes. The study 

indicated predominance of Prevotella genus in rumen of 

buffalo. For study of diversity of rumen methanogens by 

culture independent approach, archeal 16S ribosomal 

DNA was PCR amplified from buffalo rumen content using 

archeal universal primers (Ar 1F and Ar 1517R) and cloned 

in E. coli.  About 55 clones were processed and verified for 

isolation of plasmid DNA. The sequence data indicated 

predominance of Methanomicrobium mobile as 

predominant methanogenic archea in rumen of buffaloes.  

Studies on quantification of fibre degrading bacteria by 

real time PCR revealed significantly higher number of 

Ruminococcus albus  (1.0398E6 vs. 854033), 

Ruminococcus flavefaciens (9.3662E7 vs. 0) and 

Fibrobacter succinogenes (6.7965E6 vs. 5.5455E6) in 

buffaloes fed high fibre diet (75% straw + 20% concentrate 

+ 5% green) than high concentrate diet (60% concentrate 

+ 40% green). Ruminococcus flavefaciens were not 

detectable in the group fed high concentrate diet. In vitro 

evaluation of mineral salts viz. sulphur, magnesium, 

phosphorus, cobalt etc in various combinations for their 

ability to improve fibre degrading activity with buffalo 

rumen fluid revealed an improvement in rumen 

fermentation parameters. Studies with some other 

minerals are in progress and data are being analysed.

Effect of stimulants on fibre degradation, 

methane emission and fungal population

Increasing the efficiency with which the rumen microbiota 

degrades fibre has been the subject of extensive research. 

Administration of superior strains of rumen fungi and/ or 

bacteria for increasing number and/ or fibrolytic activity in 

rumen has been tried by several workers. But oral 

administration of microbial culture is a laborious process 

and has limited practical utility. Again post administration 

sustainability of superior strains in rumen environment is 

less due to natural washout of external microbes from 

rumen. Thus, the present study has been undertaken to 

search some stimulant(s) of rumen microbes for improving 

fibre utilization and reducing methane emission. In vitro 

screening of various locally available tree leaves and their 

extracts as stimulants of fibre digestibility and gas 

production parameters are in progress.   

Feeding of protected fat to high yielding 

buffaloes under field conditions

A survey of high yielding animals in a few villages of Hisar 

such as Asrawa, Juglan, jewra etc. was conducted for 

prevailing feeding practices. An experiment on high 

yielding buffaloes was conducted on post- partum 

supplementation of protected fat under field conditions. 

Another whole lactation (10 months trial) was conducted in 
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high yielding buffaloes on supplementation of protected fat 

powder one month prior to expected date of calving under 

field conditions. The cost benefit of supplementation was 

assessed.

Bypass protein supplementation on high 

yielding buffaloes

An experiment on twenty five animals was carried out 

under the field conditions in three groups. One group was 

control where the traditional feeding in the farmers field 

was not disturbed, Second group (Treatment Gp I) where 

bypass protein material was supplemented @1% of milk 

yield over and above the traditional feeding. The third 

group (Treatment Gp II) was replacement group where 

equivalent amount of traditional cotton seed cake was 

replaced by 500 gm of bypass protein material keeping the 

group iso-nitrogenous and iso-energy with the control 

group. The experiment was conducted for three months 

and the data was recorded on the milk yield and quality on 

weekly basis. The data is being analysed.

Environmental pollutants and toxicants

Proximate analysis of fodder grown under sewage 

irrigation and canal irrigation was done. Analysis of 

micronutrients and heavy metals in fodder grown on canal 

as well as sewage water was also completed. Buffaloes in 

two different sheds were fed green fodder grown in fields 

under irrigation with canal and sewage water respectively 

and its effect on milk compositions was analysed. 

Relationship was established between the levels of heavy 

metals and micronutrients in water-soil-fodder-animal. 

Effect of sewage water irrigation on soil fertility and on 

safety and quality aspect of fodder was assessed. For 

developing the database on aflatoxin contamination in 

animal feeds and fodder commonly fed to animals, 132 

samples were analysed.

Raising buffalo calves for meat production

Survey was conducted in the peri-urban dairies on male 

buffalo calf management practices and its disposal for 

meat production. Structured interview schedule on 

observation sheet was developed to collect relevant 

information for selected variables. The data was collected 

from 60 dairy owners distributed equally from small, 

medium and large dairy owners. Results of the study 

indicated that male calves are highly neglected. The herd 

structure of these dairies reveals that more than 90 

percent of the dairy owners keep exclusively buffalo herd 

and rest keep a few cattle along with buffalo herd. The calf 

health care practices for male buffalo calves in the 

commercial dairy farms were very poor. Mortality rate in 

male buffalo calves was observed to be 81.09 percent 

within two months of their birth. The male calves are not 

given even the minimum care like naval cord disinfection, 

timely colostrums feeding, deworming, appropriate space, 

proper milk feeding and timely treatment. The male calves 

are not fed properly and they are being kept only on 

leftovers and a little bit of straw; no green or concentrate is 

fed to them separately. In fact it was observed that the 

dairy owners have poor attitude towards male calves and 

perceive male buffalo calf rearing as uneconomical. One 

of the major concerns is the low price of buffalo broilers. As 

there are no slaughter houses for buffalo broilers in and 

around Hisar district the calves are often transported to 

distant places which incurs not only cost but also time and 

efforts. The large slaughter establishments far from this 

place are either not agreeing to pay on live weight basis. If 

at all they agree they are not ready to pay enough so as to 

make male buffalo calf rearing economical. 

A field experiment on economical feeding practices was 

conducted on male buffalo calves for meat purposes in 

commercial dairies in and around Hisar district. Four dairy 

units were established in the field with eight calves each in 

two dairies and five calves each in two dairies with total 

number of 26 calves. Two dairies (thirteen calves) were 

kept as control group and were allowed to rear male 

buffalo calves as the dairy owners usually do. Other two 

dairies (treatment group) were asked to provide 

economical feeding and management package as 

suggested intervention. Data on feed consumption, its 

composition and growth rate was collected. The weight of 

buffalo calves was measured at birth and every month 

according to Shaeffer's formula. The experiment was 

conducted for ten months when the calves were sold by 

the dairy owners. Higher daily weight gain was observed in 

treatment group as compared to that of control group. 
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project aims to gain and further improve the understanding 

of factors which control digestion and metabolism in 

ruminant animals especially buffaloes on common farm 

rations, with reference to the activities and contribution of 

the three groups of microbes. During the year, further 

biochemical and microbial aspects were studied in the 

rumen of buffalo steer given diets as during the previous 

year/report. Rumen digesta volume (solute and 

particulate) was measured. Total gas production on the 

three diets was measured using different groups of 

microbes i.e. mixed, bacteria, protozoa incubated with the 

respective substrates in vitro. Studies on the voluntary 

feed intake and nutrient utilization on the three diets were 

undertaken in the same steer.  Preliminary observations 

on various parameters while the animal was defaunated 

were taken and it is contemplated to proceed with further 

work/experiments planned in the project. 

Rumen microbial diversity and impact of 

additives on methanogenesis and 

utilization of poor quality fibrous feeds 

For study of diversity of fibre degrading bacteria by culture 

independent approach, genomic DNA was isolated from 

rumen content of buffaloes fed high fibre diet. 16S rDNA of 

bacteria was PCR amplified from genomic DNA of rumen 

content of buffaloes using bacterial universal primer. PCR 

product was gel extracted and used for preparation of 

bacterial 16S rDNA clone library. Positive clones were 

propagated and subjected to plasmid isolation. About 60 

plasmids pGEMT vector containing bacterial 16S rDNA 

insert were sequenced and data were subjected to BLAST 

and phylogenic analysis to assess diversity of fibre 

degrading bacteria in rumen of buffaloes. The study 

indicated predominance of Prevotella genus in rumen of 

buffalo. For study of diversity of rumen methanogens by 

culture independent approach, archeal 16S ribosomal 

DNA was PCR amplified from buffalo rumen content using 

archeal universal primers (Ar 1F and Ar 1517R) and cloned 

in E. coli.  About 55 clones were processed and verified for 

isolation of plasmid DNA. The sequence data indicated 

predominance of Methanomicrobium mobile as 

predominant methanogenic archea in rumen of buffaloes.  

Studies on quantification of fibre degrading bacteria by 

real time PCR revealed significantly higher number of 

Ruminococcus albus  (1.0398E6 vs. 854033), 

Ruminococcus flavefaciens (9.3662E7 vs. 0) and 

Fibrobacter succinogenes (6.7965E6 vs. 5.5455E6) in 

buffaloes fed high fibre diet (75% straw + 20% concentrate 

+ 5% green) than high concentrate diet (60% concentrate 

+ 40% green). Ruminococcus flavefaciens were not 

detectable in the group fed high concentrate diet. In vitro 

evaluation of mineral salts viz. sulphur, magnesium, 

phosphorus, cobalt etc in various combinations for their 

ability to improve fibre degrading activity with buffalo 

rumen fluid revealed an improvement in rumen 

fermentation parameters. Studies with some other 

minerals are in progress and data are being analysed.

Effect of stimulants on fibre degradation, 

methane emission and fungal population

Increasing the efficiency with which the rumen microbiota 

degrades fibre has been the subject of extensive research. 

Administration of superior strains of rumen fungi and/ or 

bacteria for increasing number and/ or fibrolytic activity in 

rumen has been tried by several workers. But oral 

administration of microbial culture is a laborious process 

and has limited practical utility. Again post administration 

sustainability of superior strains in rumen environment is 

less due to natural washout of external microbes from 

rumen. Thus, the present study has been undertaken to 

search some stimulant(s) of rumen microbes for improving 

fibre utilization and reducing methane emission. In vitro 

screening of various locally available tree leaves and their 

extracts as stimulants of fibre digestibility and gas 

production parameters are in progress.   

Feeding of protected fat to high yielding 

buffaloes under field conditions

A survey of high yielding animals in a few villages of Hisar 

such as Asrawa, Juglan, jewra etc. was conducted for 

prevailing feeding practices. An experiment on high 

yielding buffaloes was conducted on post- partum 

supplementation of protected fat under field conditions. 

Another whole lactation (10 months trial) was conducted in 
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high yielding buffaloes on supplementation of protected fat 

powder one month prior to expected date of calving under 

field conditions. The cost benefit of supplementation was 

assessed.

Bypass protein supplementation on high 

yielding buffaloes

An experiment on twenty five animals was carried out 

under the field conditions in three groups. One group was 

control where the traditional feeding in the farmers field 

was not disturbed, Second group (Treatment Gp I) where 

bypass protein material was supplemented @1% of milk 

yield over and above the traditional feeding. The third 

group (Treatment Gp II) was replacement group where 

equivalent amount of traditional cotton seed cake was 

replaced by 500 gm of bypass protein material keeping the 

group iso-nitrogenous and iso-energy with the control 

group. The experiment was conducted for three months 

and the data was recorded on the milk yield and quality on 

weekly basis. The data is being analysed.

Environmental pollutants and toxicants

Proximate analysis of fodder grown under sewage 

irrigation and canal irrigation was done. Analysis of 

micronutrients and heavy metals in fodder grown on canal 

as well as sewage water was also completed. Buffaloes in 

two different sheds were fed green fodder grown in fields 

under irrigation with canal and sewage water respectively 

and its effect on milk compositions was analysed. 

Relationship was established between the levels of heavy 

metals and micronutrients in water-soil-fodder-animal. 

Effect of sewage water irrigation on soil fertility and on 

safety and quality aspect of fodder was assessed. For 

developing the database on aflatoxin contamination in 

animal feeds and fodder commonly fed to animals, 132 

samples were analysed.

Raising buffalo calves for meat production

Survey was conducted in the peri-urban dairies on male 

buffalo calf management practices and its disposal for 

meat production. Structured interview schedule on 

observation sheet was developed to collect relevant 

information for selected variables. The data was collected 

from 60 dairy owners distributed equally from small, 

medium and large dairy owners. Results of the study 

indicated that male calves are highly neglected. The herd 

structure of these dairies reveals that more than 90 

percent of the dairy owners keep exclusively buffalo herd 

and rest keep a few cattle along with buffalo herd. The calf 

health care practices for male buffalo calves in the 

commercial dairy farms were very poor. Mortality rate in 

male buffalo calves was observed to be 81.09 percent 

within two months of their birth. The male calves are not 

given even the minimum care like naval cord disinfection, 

timely colostrums feeding, deworming, appropriate space, 

proper milk feeding and timely treatment. The male calves 

are not fed properly and they are being kept only on 

leftovers and a little bit of straw; no green or concentrate is 

fed to them separately. In fact it was observed that the 

dairy owners have poor attitude towards male calves and 

perceive male buffalo calf rearing as uneconomical. One 

of the major concerns is the low price of buffalo broilers. As 

there are no slaughter houses for buffalo broilers in and 

around Hisar district the calves are often transported to 

distant places which incurs not only cost but also time and 

efforts. The large slaughter establishments far from this 

place are either not agreeing to pay on live weight basis. If 

at all they agree they are not ready to pay enough so as to 

make male buffalo calf rearing economical. 

A field experiment on economical feeding practices was 

conducted on male buffalo calves for meat purposes in 

commercial dairies in and around Hisar district. Four dairy 

units were established in the field with eight calves each in 

two dairies and five calves each in two dairies with total 

number of 26 calves. Two dairies (thirteen calves) were 

kept as control group and were allowed to rear male 

buffalo calves as the dairy owners usually do. Other two 

dairies (treatment group) were asked to provide 

economical feeding and management package as 

suggested intervention. Data on feed consumption, its 

composition and growth rate was collected. The weight of 

buffalo calves was measured at birth and every month 

according to Shaeffer's formula. The experiment was 

conducted for ten months when the calves were sold by 

the dairy owners. Higher daily weight gain was observed in 

treatment group as compared to that of control group. 
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Proper management practices through housing, 

nutritional and feeding interventions are being followed 

at the farm to reduce the heat stress in growing animals 

for proper growth and early maturity, and in lactating 

animals for enhancing milk production during summer 

months. 

Effect of thermal stress ameliorative 

measures on the performance in buffaloes

Forty two Nili-Ravi lactating buffaloes at Central Institute 

for Research on Buffaloes, Regional Station-Bir 

Dosanjh, Nabha, Patiala, Punjab were put into 

experiment during hot-dry (HD; April to Mid June) and 

hot-humid (HH; Mid June to August) seasons to find out 

the effect of heat stress ameliorative measures on 

physiological parameters, body weight, milk production, 

milk constituents and other blood biochemical 

responses. All animals were uniformly divided into two 

groups of twenty one in each group considering their 

lactation number, stage of lactation, body weight, dam's 

milk yield and milk yield in current lactation. Body weight, 

milk production and milk constituents were recorded on 

all animals in each group whereas physiological 

parameters and blood biochemical parameters were 

recorded on ten buffaloes in each group. The buffaloes in 

control (T0) group were kept in separate shed without 

any nutrient supplementation and modification in 

microclimate and management. The treatment (T1) 

group was supplemented with niacin, yeast, edible oil 

and provided curtains, mist fans in the shed,  altered 

feeding time, frequency and type of ration. The average 

rectal temperature of buffaloes at 10 am and 3 pm in 

control group (99.7 and 101.1°F) was significantly 

(P<0.0001) higher than treatment group (98.8 and 

99.8°F). Similar observation was noted in pulse rate and 

respiration rate in both groups. The initial body weight 

was almost similar in both experimental groups. The final 

body weight was higher in treatment group animals but 

there was no statistically significant difference between 

two groups. The average total dry matter intake (TDMI) 

was significantly (P<0.0001) higher in treatment group 

(14.13 kg) than control group (13.04 kg) buffaloes. The 

average total milk production was significantly (P<.0001) 

higher in treatment group (240.50 kg) than control group 

(200.78 kg). The average fat per cent in milk of control 

group buffaloes was recorded to be 7.71% which was 

significantly higher than treatment group (7.23%). On the 

other side, the average SNF per cent in both the groups 

was almost similar (9.94 vs. 9.93 %). The average total 

fat and SNF production in treatment group (17.16 kg and 

23.84 kg) was higher in comparison to control group 

(15.40 kg and 19.99 kg). The average milk lactose and 

density were higher in treatment than control group 

buffaloes. The difference was also statistically 

significant. Under hot dry and hot humid season, the 

cholesterol and HDL cholesterol were significantly 

higher in treatment group than control group. The 

average WBC count, lymphocyte count, lymphocyte per 

cent was higher in control group than treatment group 

throughout the experiment. On the other hand, the 

average neutrophil per cent was more in treatment group 

buffaloes. The values also differed significantly between 

the groups. As per economics are concerned, the 

average additional input per animal per day comes 

around maximum Rs. 22/- and additional output/ income 

per animal per day is minimum Rs. 35/-. Therefore, the 

net profit per animals per day is around Rs. 13/-. It can be 

concluded that such housing, nutritional and feeding 

interventions have beneficial effects to combat heat 

stress, to maintain normal physiology and to enhance 

milk production in lactating buffaloes
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Optimization of
management practices

Feeding management practices for 

reducing buffalo calf mortality 

Colostrum management holds key to calf survivability. 

Feeding colostrum quantity at rate of 10% of body weight 

within the first 12 hours to buffalo calf is a rule of thumb.  

Drying colostrum has been an attempt to prepare 

colostrum based supplement powder which can take care 

of the problems associated with difficult calving as non-

availability of colostrum due to less production by dam, 

non-allowance of suckling by the dam, inability of calf to 

suckle dams etc. Drying can enhance the shelf-life of 

colostrums with acceptable keeping quality and ease the 

difficult calf feeding management. Colostrum has been 

dried with acceptable quality  consisting of a more than 25 

% solid nutrients and intact immune proteins, necessary 

for neonate calves, by spray-drying. Dry powder, fortified 

with essential additives was fed to more than 10 new-born 

buffalo calves. Calves fed with developed product gained 

comparable growth i.e. body weight and health, compared 

with other calves under farm management. It can be used 

as feeding package for reducing calf mortality.

Disease investigations in bull

Health evaluation is done using molecular, microbiological 

and serological tests for different pathogens and their 

diagnostic methods as per norms below :

Sr.No. Name of the disease Name of the test

1 Brucella BPAT,ELISA

2 Tuberculosis Tuberculin test

3 Paratuberculosis Johnin test

4 Campylobacteriosis Agent identification

5 Trichomona Agent identification

6 Leptospirosis ELISA

7 Infectious bovine rhinotracheitis ELISA

During the period under report, buffalo breeding bulls of 

XIIIth set (Murrah), Vth set (Nili Ravi) and samples   

received from CIRB Herd (Murrah), IGFRI Jhansi 

(Bhadawari) & Network Centre at ICAR –RCER, Patna 

(Murrah) were screened for various diseases transmitted 

through semen. Out of 117 animals screened for 

Tuberculosis and Johnin disease none was found 

reactive. Three animals (1.43%) were tested +ve for 

Brucella with RBPT antigen and were also confirmed by 

Elisa. Out of 55 animals tested for detection and estimation 

of BHV-I (causative agent of IBR) antibodies, 20.7% 

animals were detected +ve  using commercially available 

ELISA kit. All the 45 animals tested serologically for 

Leptospira hardzo using dot ELISA kit were found to be 

Leptospirosis.  33 bulls i.e.21 from XIIIth set (Murrah) and 

12 bulls from Vth set (Nili Ravi) were found negative for 

Campylobacteriosis fetus vneralis and Trichomonas. 

These bulls were also found normal karyotype as revealed 

by cytogenic studies.

Effect of fenugreek seed (Trigonella foenum-

graecum) supplementation in buffaloes 

Twenty freshly calved buffaloes were selected and divided 

into two groups i.e. control and treatment.  Treatment group 

was supplemented with fenugreek seed powder at the rate 

of 600 mg/per kg body weight in their conventional form 

ration to each buffalo according to their body weight. 

Supplementation started soon after calving and continued 

up to first artificial insemination in cyclic buffaloes and up to 

60 days in acyclic buffalo. Five ml blood was collected for 

hematology analysis and five ml for separation of plasma. 

Biochemical analysis was done by Screen Master 3000 

(auto analyzer) and hematological analysis by Vet scan5 

HM. Observation on reproductive efficiency was done with 

the help of ultra sonography of reproductive tract at regular 

interval to see the cyclicity of animal and uterine involution. 

Health status of experimental buffaloes was monitored daily. 

Analysis of milk sample at weekly interval was done for 

estimation of fat, protein, SNF & lactose. Analysis of milk was 

done for estimation of fat, protein, lactose & SNF. There was 

no significant change for these parameters in treatment 

group in comparison to control group. Biochemical analysis 

for cholesterol, triglyceride, HDL, creatinine, SGPT, SGOT, 

ALP, LDH were also done for both group and it was found 

triglyceride level was lower and HDL was higher in treatment 

group. In reproductive parameters it was recorded that 

calving to conception period was shorter for treatment 

group. Hematological profile (WBC, Lymphocytes, 

Monocytes, Eosinophils,  Basophils,  RBC, Haemoglobin) 

for control and treatment group was in normal range. On 

basis of initial finding we have filed one provisional patent 

application with:
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Proper management practices through housing, 

nutritional and feeding interventions are being followed 

at the farm to reduce the heat stress in growing animals 

for proper growth and early maturity, and in lactating 

animals for enhancing milk production during summer 

months. 
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significantly higher than treatment group (7.23%). On the 
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was almost similar (9.94 vs. 9.93 %). The average total 

fat and SNF production in treatment group (17.16 kg and 

23.84 kg) was higher in comparison to control group 

(15.40 kg and 19.99 kg). The average milk lactose and 

density were higher in treatment than control group 

buffaloes. The difference was also statistically 

significant. Under hot dry and hot humid season, the 

cholesterol and HDL cholesterol were significantly 

higher in treatment group than control group. The 

average WBC count, lymphocyte count, lymphocyte per 

cent was higher in control group than treatment group 

throughout the experiment. On the other hand, the 

average neutrophil per cent was more in treatment group 

buffaloes. The values also differed significantly between 

the groups. As per economics are concerned, the 

average additional input per animal per day comes 

around maximum Rs. 22/- and additional output/ income 

per animal per day is minimum Rs. 35/-. Therefore, the 

net profit per animals per day is around Rs. 13/-. It can be 

concluded that such housing, nutritional and feeding 

interventions have beneficial effects to combat heat 

stress, to maintain normal physiology and to enhance 

milk production in lactating buffaloes
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ration to each buffalo according to their body weight. 
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up to first artificial insemination in cyclic buffaloes and up to 

60 days in acyclic buffalo. Five ml blood was collected for 

hematology analysis and five ml for separation of plasma. 

Biochemical analysis was done by Screen Master 3000 

(auto analyzer) and hematological analysis by Vet scan5 

HM. Observation on reproductive efficiency was done with 

the help of ultra sonography of reproductive tract at regular 

interval to see the cyclicity of animal and uterine involution. 
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Analysis of milk sample at weekly interval was done for 
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Application No. : 1574/DEL/2011CBR No.: 4988, Date and 

Time: 03/06/2011 10:43:33.

Methicillin-resistant Staphylococcus 

aureus isolates from buffalo milk

Screening of lactating buffaloes of the institute animal herd 

for Clinical/Sub-clinical mastitis was initiated. One 

hundred and eight (108) lactating buffaloes of the Institute 

animal herd were screened for all the four respective 

quarters to establish the prevalence of mastitis. On the 

basis of California Mastitis Test (CMT) using Kenoteste 

Brand of CMT reagent, 21 quarters from 14 buffaloes were 

found positive for mastitis (Clinical and subclinical mstitis) 

with empirical scores ranging from +1 to +4. Milk samples 

were collected from infected quarters in sterilized tubes 

and immediately brought to the laboratory on ice for further 

processing. The samples were immediately plated on 

Mannitol Salt Agar (Hi-Media Laboratories) as the 

selective medium and incubated at 37°C for 48 hrs. Ten 

presumptive colonies of Staphylococcus aureus growing 

on these plates were isolated and subcultured on 

NutrientAgar. Ten presumptive isolates of Staphylococcus 

aureus were preserved in glycerol at -20°C for further 

studies.The identity of coagulase positive Staphylococcus 

aureus will be ascertained by coagulase test. The isolates 

will also be tested for oxacillin resistance by plating on 

Oxacillin Resistance Screening Agar. This will be followed 

by PCR confirmation for the presence of mecA gene 

(methicillin-resistance gene), in the isolates.

Impact of buffalo migration on socio-

economic conditions of farmers in Haryana

Project initiated from August 2011. An attempt was made 

to document the migration/export of buffaloes from 

Haryana by collecting data from different sources. 

Statistical abstract of Animal Husbandry Haryana (1987-

88) in its report published data since 1966-67 i.e. the 

inception of the state indicated year wise export of different 

categories of buffaloes from the state. It was found that in 

the year 1966-67 only 40170 buffaloes were exported from 

the state including 13,201 lactating buffaloes. While in the 

year 1987-88 the number went up to 202767 out of which 

82491 were in milk. It is, however, a conservative guess of 

the Haryana Govt. that more than one lakh buffaloes are 

exported every year from the state. Data also collected 

from different sources like railways and private traders. For 

studying the impact of buffalo migration 16 socio-

economic parameters have been identified with the help of 

extensive review of literature. 

Dissemination of Nili-Ravi bulls

Survey conducted in the breeding tract area of Nili Ravi 

buffaloes in Amritsar, Tarntarn, Ferozepur and Gurdaspur 

districts of Punjab indicates most of the animals are 

admixture of Murrah and Nili Ravi and pure Nili Ravi 

animals very less in number. Data also revealed that there 

was demand of Nili-Ravi bulls among the farmers for 

breeding Nili-Ravi buffaloes. Young males / bulls were sold 

to farmers through public auction. 

Farmers meet

One day Farmers' Training and Demonstration on 6th July, 

2011 and Ten days Farmers' Training and Demonstration 

from 7th to 16th February, 2012 were organized at CIRB, 

Subcampus-Bir Dosanjh, Nabha for the dairy 

farmers/stake holders to disseminate scientific knowledge 

for the improvement of their livestock or to start dairy farms 

through improved/scientific husbandry practices.

Buffalopedia

It  is aimed at providing an internet accessible interactive 

multimedia instructional resource that will allow different 

stake holders in buffalo farming to use resources across 

the country in an integrated, interactive learning manner 

on the Internet. It will present facts, figures, 

demonstrations, examples, graphics, and more regarding 

the concepts, practices, and vocabulary of buffalo 

husbandry in a multimedia format using audio clips, 

graphics, text and animation. It will provide ready access to 

instructional sites on the web and will also help navigate 

the tangle of the World Wide Web with ease. Farmers may 

use Buffalopedia to learn best buffalo farming practices 

independently, at their own pace.
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Production and maintenance of superior 

germplasm

Murrah and Nili-Ravi bulls of high genetic potential are 

bred at the Institute and its Sub Campus, Nabha. Young 

bull calves are selected on the basis of dam's milk yield 

and reared under intensive management system. The 

production potential of bulls is evaluated through 

progeny testing. The Institute has so far sold more than 

493 Murrah bulls and 230 Nili-Ravi bulls of high genetic 

merit to village Panchayats and developmental 

agencies. These are expected to contribute towards 

overall improvement. A simple, reliable and economical 

method for freezing of buffalo semen has been 

developed. The improved procedure has been shown to 

be effective even to freeze the static ejaculates 

successfully a phenomenon specific to buffaloes which 

greatly reduces the efficiency of utilization of buffalo 

semen for artificial insemination.

Embryo transfer technology

Efforts have been made in developing and improving the 

embryo transfer technology for buffaloes which has 

resulted in the production of 16 calves at this Institute. 

Technology for large scale production of in-vitro matured 

and in-vitro fertilized embryos using slaughter house 

ovaries has been developed. Future projections include 

production of calves from IVM/IVF embryos and embryo 

micromanipulation. The embryo cryoprservation 

technique has also been standarlized.

For rapid multiplication of superior female germplasm in 

buffaloes, the technique of in-vitro fertilization has the 

potential. This technique has been standarlized for in-vitro 

maturation of oocytes obtained from abattoir ovaries 

followed by their in-vtiro fertilization and culture of the 

resulting embryos to transferable stage. The technique will 

be of immense use for faster multiplication of elite 

ermplasm and progeny testing of bulls after collecting 

oocytes from live animals.

Sexing of IVF produced embryos

Sexing of in-vitro produced embryos was successfully 

done with PCR technique using boving primers. 

Micromanipulation of the embryos was done for obtaining 

biopsy for sexing.

Ultrasonography for monitoring ovarian 

activity

The non-invasive technique of ultrasonographic  

scanning was used for diagnosis of ovarian activity. This 

technique is very useful for follicular dynamics studies. 

With the use of this technique, time of ovulation can be 

predicted very precisely to allow fixed time insemination.

Early pregnancy diagnosis and fetal sex 

determination 

Sonographic technique was used for confirmatory diagnosis 

of pregnancy in buffaloes as early as 25 days post 

insemination. Furthemore, fetal sex determination was 

made at day 55 postinsemination based on the location of 

the genital tubercle. 

Estimation of gestational age 

By ultrasonography fetal age can also be assessed 

accurately that is useful in better management of pregnant 

buffalo at the time of calving. The length of gestation in 

buffalo can be estimated by following standard chart that is 

plotted for crown-rump length of buffalo fetus on different 

days post-insemination. When this plot was used for 

determining the age of fetus in pregnant buffaloes of 

unknown mating, the exact date of mating (±days) could 

be predicted using this chart. 

Development of technologies
and their transfer to end users 
(since inception)
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Development of technologies
and their transfer to end users 
(since inception)
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Ovsynch plus protocol for estrus induction

Anestrus, either in pubertal heifers on in postpartum 

buffaloes, is the primary cause for low reproductive 

output of buffaloes. Anestrus is the state of ovarian 

acyclicity, reflected by complete absence of sexual 

activity, with no manifestation of estrus signs. The 

condition is associated with the presence of static 

ovaries, and though follicular development may occur, 

none of the ovarian fofficles becomes mature enough to 

ovulate. In anestrus animals, doninant follicles (DF) 

underwent atesia instead of ovulations, possibly due to 

inadequacy of preovulatory LH surge. Analysis of 

ovarian response of anestrus buffaloes to 'Ovsynch' 

protocol revealed that only the buffaloes with a large DF 

(>9mm) at the time of first GnRH injection respond well to 

this treatment. However, such an accurate assessment 

of follicular size is difficult under field conditions with 

routine per-rectal palpation. Hence, to ensure 

consistently similar ovarian follicular picture of all 

anestrus buffaloes at the time of first GnRH injection, we 

developed a new protocol and named it 'Ovsynch Plus.' 

In this protocol, an injection of PMSG is administered 72 

h prior to first GnRH injection of Ovsynch treatment, in 

order to support ovarian follicular development so that at 

least one large follicle is available 72 h later for 

responding to the first GnRH injection with ovulation/ 

luteinization. Resulting luteal structure in the ovary is 

subjected to luteolysis by PGF given 7 days later. Further 

administration of GnRH ensures synchonous ovulations of 

preovulatory foJlicies to allow fixed time insemination of 

treated animals.

Induction of lactation

Farmers rear the dairy animals for milk production and 

livelihood but they are commonly facing the problems of 

conception failure, long calving interval, anoestrous, cystic 

ovaries, specific abortions and repeat breeding. They can 

benefit from the technique by inducing such 

animals into lactation and reduce herd culling losses and 

replacement costs by this therapy. The buffalo is weighed 

and appropriate dose of hormones, Estradiol- 17b and 

progesterone (Sigma Chemicals Company, USA) each @ 

0.1 mg/kg body weight/day is calculated for seven days 

therapy. The hormones are dissolved in 7 ml absolute 

ethanol each and stored in separate tubes. On the day of 

treatment, 1 ml of each hormone solution is mixed together 

and 1 ml of this mixture is administered subcutaneously in 

the morning and evening at an interval of 12 hours . Site of 

injection is kept alternating from left to right side in the 

prescapular region. The injection schedule is repeated for 

seven consecutive days. Thereafter, on day 17,19 and 21 

of treatment, 10 ml Largectil injection and on day 16, 18 

and 20, injection of 20 mg of Dexamethasone are also 

given intramuscularly. From 15th day onwards upto 21 st 

day of the start of treatment, udder massage is given for 

fifteen minutes each in the morning and evening daily to 

simulate milk let-down. This practice is followed till the 

udder is turgid with milk, which is usually around 21 st day 

of treatment, when milking is started. The milk becomes 

normal in physical and chemical properties within 10 -15 

days of start of milking and the amount of milk yield 

increases with time. Almost 60-75 percent of the buffalo's 

milk yield potential can be achieved following induced 

lactation. 

Colostrum feeding for higher growth and 

better calf survivability

Higher levels of absorbed immunoglobulins within 16 h of 

birth reduce the mortality in calves and result in faster 

growth rate by 20-22 percent. High titre of circulating 

immunoglobulins in calves at an early age of 24 h showed 

the association with weight gain upto the age of 2 years. 

Status of immunoglobulin levels at such an early age could 

also predict the health status of calves.  A critical level of 

these blood proteins required for the survival of calves has 

been assessed. 

Supplementation of antioxidants for 

enhancing survivability and growth of 

neonatal buffalo calves

Buffalo in advanced pregnancy (270 to 280 days' 

gestation), kept on normal ration as other pregnant 

animals are suitable for application of this technology. 

Buffaloes are administered with two doses of antioxidant  

micronutrients, each consisting of vit A (Palmitate), vit D3 

and vit E (dl- alpha Tocopherol acetate, within 30 days 

before calving, at 15 days interval. These buffaloes 

secreted 25-80% more Ig protein in colostrums than 

control buffaloes. Calves born to treated buffaloes are also 

supplemented with mineral mixture @ 5 g/calf/day in 
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addition to the colostrum feeding @ 10% of birth weight. 

Concentrate mixture was started 10 to 15 days after birth. 

Green was offered after 3 weeks, for 2-3 months in order to 

achieve high growth rate and survival. Calves born to 

administered buffaloes and supplemented with mineral 

mixture gained 10 percent higher body weight and 30% 

higher immunity status. Calves bearing higher body weight 

and better immunity are economically more rewarding for 

meat and milk industry.

Conservation of green forages as hay or silage

The commonly grown fodders in India are legumes like 

berseem, lucerne or cowpea and non-legumes i.e. maize, 

bajra (pearl-millet), sorghum, oats, barley, guinea grass, 

rye grass, napier grass etc. Legumes are recommended 

for hay making, whereas, nonlegumes are preferred for 

silage making. 

Hay-making 

The available legume crops have sufficient protein content 

and they can be conserved by drying carefully into good 

quality hay which can replace the costly concentrate mixture 

in the growing and lactating buffaloes. The main legume 

crop is the berseem, which is surplus with the farmers in the 

month of February and  March particularly in Northern India. 

Silage making 

Silage is generally prepared by wilting non-legume forage 

crops in the field and then chaffing the material at 35 

percent DM. The fodder is pressed thoroughly and 

covered properly to create anaerobic environment. The 

silage is ready after 40 days and has the same nutritive 

value as the green crop. 

Uromol preparation 

Uromol is a compound prepared by heating urea and 

molasses in the ratio of 1 : 3 and then mixing it with equal 

amount of wheat bran/deoiled rice bran. Four kg urea 

along with 12 kg molasses is slowly heated in a container 

for 30 minutes. Then equal amount (16 kg) of wheat bran 

or deoiled rice bran is mixed in it and the mixture is cooled 

to room temperature. This material contains 36 percent 

DCP and 72 percent TDN and can replace conventional 

compound feeds in the ration of buffaloes yielding 8-10 

litres milk/day. 

Urea molasses mineral blocks (UMMB) 

Urea molasses mineral blocks are prepared in the same 

way as Uromol, except with the addition of mineral mixture, 

salt and binder. By ad-lib feeding these blocks along with 

other feed ingredients, about 20 percent of the 

conventional concentrate mixture can be saved. UMMB 

prepared by the 'cold process' technology has yielded 

even better results. 

Area specific mineral mixture 

Surveys of feeding practices carried out in the villages of 

Hisar district revealed deficiencies of essential minerals 

like calcium, phosphorus, zinc and manqanece in 70 

percent buffaloes. These buffaloes were given specially 

developed mineral mixture in their ration. Seventy per cent 

of the buffaloes conceived within a period of 2-4 weeks 

after feeding area specific mineral mixture. 

Superior isolates of anaerobic fungus 

Superior isolates of anaerobic fungus isolated and 

evaluated for ability to increase in vitro digestibility of stiaw 

by buffalo rumen micro flora. Such isolates have potential 

for use as feed additives.

Enzyme supplementation

Fibrolytic enzyme supplementation can be used as feed 

ingredients in the concentrate mixture of calves to 

increase the growth rate. Further, the cost of enzyme can 

be reduced by using feed grade enzyme or enzymes used 

in textile industry (cellulase) and paper industry 

(Xylanase).
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Institute Management Committee

Research Advisory Committee

21st meeting of IMC was held under the chairmanship of 

Dr RK Sethi Director, CIRB on Dec. 12, 2011. Institute 

Management Committee appreciated the efforts taken 

to meet the targets of production at both the farms, 

containing the incidence of diseases and significantly 

reducing calf mortality in buffalo herd besides taking up 

other agenda items of the meeting.  

XV meeting of Research Advisory Committee was held 

under the chairmanship of Dr P Thangaraju at CIRB, 

Hisar on Dec. 14, 2011. Dr S K Dwivedi, Dr SN Laharia, 

Dr K P Agarwal and Dr SP Tiwari, participated in the 

meeting. Dr PS Yadav, Member Secretary welcomed all 

the members. Research achievements based on IRC 

projects were presented by heads of respective 

divisions. Dr RK Sethi, Director, CIRB highlighted the 

overall research achievements of the institute, 

collaborations with universities and other institutions. 

He also presented the  action taken report on the 

recommendations made during XIII RAC meeting. 

Chairman Dr P Thangaraju pointed out that the buffalo 

population is regressing in southern states mainly due 

to unproductive animals being exported from the 

state. Buffalo population has come down from 3.0 

million to 1.6 million. Share of the buffalo milk is 14% 

since last 2 decades in Tamil Nadu state. Therefore, he 

suggested to carry-out study on this aspect in 

association with concerned authorities at state level. 

Efficient use of fodder resources, efforts to take 

measures in solving reproductive problems, reducing 

mortality of calves and improving animal housing 

through automation of management practices were 

enumerated as priority areas of research. It was 

emphasized that institute has to prepare agenda to 

mitigate the need of breeding bulls and conservation of 

important buffalo breeds at national level.

Institute Research Committee

The first IRC meeting was held on January 21, 2012. In 

this meeting under improvement of reproductive 

efficiency two new research project were approved. 

Under genetic resource improvement one research 

project was approved while three projects were 

approved under feed resource programme. In the 

meeting five completed projects were also discussed. 

The IRC also discussed 21 ongoing projects pertaining 

to different research programme of the institute. Second  

meeting during the period 2011-12 was held on March 

30, 2012. The agenda item for the meeting included 

discussion on RPF-III and RPF-I of various project 

presented in the meeting.

IJSC Meeting was held at CIRB sub-campus, Nabha 

on Dec. 17, 2011. Issues pertaining to staff welfare viz 

Institute Joint Staff Council

Research co-ordination
and management
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repair/ maintenance of residential area and 

administrative matters were discussed. Chairman 

asked the concerned officials to take necessary steps 

to meet requirements pertaining to the above issues. 

Matter of employees' welfare fund was also raised and 

concerned officials were instructed to furnish the 

annual details of receipt and expenditure.

A one day meeting with stakeholders was held on 

Nov. 11, 2011 at the Institute.  Eighty farmers and 

delegates from Haryana, Punjab and Rajasthan, 

entrepreneurs from feed industry and scientists from 

various institutions participated in the meeting. 

Discussions were held on various researchable themes 

to identify research gaps and prioritize research 
th

programmes of the institute for the 12  Five Year Plan. 

A seminar on “Multi-cut sorghum for sustaining milk 

production and productivity in buffaloes” was 

organised and sponsored by  M/s Mahyco 

(Maharashtra Hybrid seeds Co. Ltd) on July 27, 2011 

Interactive meet with stakeholders

Seminar on Multi-cut Sorghum for 

Susta in ing Mi lk Product ion and 

Productivity in Buffaloes

at CIRB, Hisar. Dr R P Narwal, Director Research, 

CCS HAU, Hisar was the chief guest on this 

occasion. Dr R K Sethi, Director, CIRB presided over 

the proceedings. Based on the results obtained after 

undertaking the feeding trials of five different 

varieties of sorghum on lactating buffaloes, their 

impact on milk yield and it’s fat content, scientists 

deliberated on the possibility of enhancing forage 

production by obtaining 4 to 5 cuts and improving 

milk production for economising buffalo production.  

Area Manager M/s Mahyco, Marketing Manager M/s 

Mahyco, Scientists, Technical officers, delegates 

from universities, veterinary professionals and 

dealers participated in the seminar.

Indo-Denmark Workshop on “Genomic Selection in 

Cattle and Buffaloes” was held on April 11-12, 2011, 

at the National Agricultural Science Complex 

(NASC), DPS Marg, New Delhi.  The workshop was 

jointly organized by Indian Council of Agricultural 

Research (ICAR), New Delhi and Aarhus University, 

Denmark. The purpose of the workshop was to 

exchange knowledge and enhance cooperation 

between India and Denmark, focusing on the area of 

genomic information applied in animal breeding and 

biodiversity conservation. The workshop was 

coordinated by Dr RK Sethi, Director, CIRB, Hisar 

and the Danish delegation of five members was lead 

by Dr Mogens Sandø Lund, Head of the Department 

Genetics and Biotechnology, Aarhus University, 

Denmark. Inaugural session of the workshop started 

with a welcome address by Dr RK Sethi. Dr MS Lund 

(AU) briefed the objectives of the workshop.

Indo-Denmark workshop
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Director's visit to Germany

Dr RK Sethi, Director, CIRB Hisar visited Chursdorf, Penig, 
Berlin, Germany and attended 10th German Buffeltag 
workshop, organised by Saxonian Buffalo Breeders 
Association from Oct. 6-10, 2011. Association invited 
Dr RK Sethi to explore the possibility of cooperation with 
buffalo producing countries for exchange of knowledge 
and germplasm for improving productivity in buffaloes. He 
presented lecture on 'Buffalo Breeding and Management 
in India' during workshop.

Foreign Visit

Dr R K Sethi at 10th German Buffeltag workshop 

Dr RK Sethi visited farm of Mr Roland Teufel in Germany
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Training acquired 

Dr R K Sharma had undergone 
training from Oct. 17, 2011 to Jan. 15, 
2012 on trans-vaginal ovum pickup 
and related techniques of in-vitro 
fertilization at the Department of 
Animal Sciences, Col lege of 
Agriculture and Natural Resources, 
Michigan State University, East 
Lansing MI (USA).    

Secretary DARE and Director General, ICAR reviewed the progress 
of construction of Modern Animal Shed

Dr S Ayyappan, Hon'ble Secretary, Department of Agricultural Research and Education, Govt. of India and Director 

General, ICAR visited the institute on Dec 23, 2011 along with Dr KD Kokate, DDG (Agri. Extension), ICAR, Dr AK 

Srivastava, Director NDRI Karnal and Dr RK Singh, Director NRCE, Hisar. Dr Bangali Baboo, National Director, NAIP, New 

Delhi was also present. Dr RK Sethi, Director, CIRB welcomed the DG and other guests. He took them round the site of 

construction of modern animal sheds. Hon'ble DG expressed his satisfaction and appreciated the progress in construction 

of modern sheds, which are likely to have automatic feeding, milking, cleaning and data recording system for 200 milch 

buffaloes and 100 followers under controlled temperature and management system.
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Director's visit to Germany

Dr RK Sethi, Director, CIRB Hisar visited Chursdorf, Penig, 
Berlin, Germany and attended 10th German Buffeltag 
workshop, organised by Saxonian Buffalo Breeders 
Association from Oct. 6-10, 2011. Association invited 
Dr RK Sethi to explore the possibility of cooperation with 
buffalo producing countries for exchange of knowledge 
and germplasm for improving productivity in buffaloes. He 
presented lecture on 'Buffalo Breeding and Management 
in India' during workshop.

Foreign Visit

Dr R K Sethi at 10th German Buffeltag workshop 

Dr RK Sethi visited farm of Mr Roland Teufel in Germany
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Training acquired 

Dr R K Sharma had undergone 
training from Oct. 17, 2011 to Jan. 15, 
2012 on trans-vaginal ovum pickup 
and related techniques of in-vitro 
fertilization at the Department of 
Animal Sciences, Col lege of 
Agriculture and Natural Resources, 
Michigan State University, East 
Lansing MI (USA).    

Secretary DARE and Director General, ICAR reviewed the progress 
of construction of Modern Animal Shed

Dr S Ayyappan, Hon'ble Secretary, Department of Agricultural Research and Education, Govt. of India and Director 

General, ICAR visited the institute on Dec 23, 2011 along with Dr KD Kokate, DDG (Agri. Extension), ICAR, Dr AK 

Srivastava, Director NDRI Karnal and Dr RK Singh, Director NRCE, Hisar. Dr Bangali Baboo, National Director, NAIP, New 

Delhi was also present. Dr RK Sethi, Director, CIRB welcomed the DG and other guests. He took them round the site of 

construction of modern animal sheds. Hon'ble DG expressed his satisfaction and appreciated the progress in construction 

of modern sheds, which are likely to have automatic feeding, milking, cleaning and data recording system for 200 milch 

buffaloes and 100 followers under controlled temperature and management system.
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lR;iky ;kno (2012)] i'kq [kjhnrs le; D;k&D;k 
lko/kkfu;k¡ j[ksa] vkdk'kok.kh dsUæ fglkj] 16 
Qjojh] 2012

jkds'k dqekj 'kekZ (2012)] HkSalksa dh C;kar lEcaf/kr 
leL;k,aA vkdk'kok.kh dsUnz] fglkj 6-00&7-00 
cts lk;a] 16 Qjojh 2012A

lq'khy dqekj Qqfy;k (2011)] HkSalksa dh C;kar lEcaf/kr 
leL;k,a ,oa lek/kkuA vkdk'kok.kh dsUnz] fglkj 
6-00  cts lk;a] 26 Qjojh 2012A

jkds'k dqekj 'kekZ (2012)] ̂ HkSalksa dk iztuu vkSj Ms;jh 
LFkkfir djuk*A vkdk'kok.kh dsUnz] fglkj 6-30&
7-00 cts lk;a] 23 ekpZ] 2012A

RadioTalk
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Trainings/seminars/symposia/
conferences attended

Event Venue Name of Participant(s)

National Conference on “Converging Technology 
Beyond 2020” 

A short course on Whole Genome Sequencing in Animal 
and Plant Research 

India-Denmark Workshop on Genomic Selection in Cattle 
and Buffaloes

Attended meeting organised by SAARC Agriculture Centre

Policy and General Management

Symposium on Reproduction Biotechnology for 
Augmenting Fertility and Conservation of Animal Species

Integration of Indian Dairy and Food Industry for Future 
Sustenance

Guest Speaker in Farmers-Industries Interactive 
Workshop

Advances in Reproduction Technologies to augment 
Fertility in Farm Animal

International conference on Innovative Approaches for 
Agricultural Knowledge Management : Global Extension 
Experiences.

14th Biennial Conference of ANSI 

Training Course on Strategic use of Cryopreserved Semen 
for Assisted Reproductive Technologies

Dairy Industries Conference

Scientist Meet of Buffalo Genomics Project

Computational Genome Analysis using ANVAYA 

Review meeting of Network Project on Buffalo 
Improvement 

One day seminar on “Conservation and improvement of 
Banni Buffalo” on the occasion of one day seminar on 
“Strategies for Conservation and Improvement of Banni 
Buffalo” 

Workshop of 10th German Buffeltag organized by 
Saxonian Buffalo Breeders Association

Kurukshetra University, April 6-7, 
2011

Anand  Agril. University, Anand May 16 to 
25, 2011

NASC Complex, April 11-12, 2011 

NDRI, Karnal, May 25, 2011

MDI, Gurgaon, Sep. 5-16, 2011

Aizawl, Sep. 27-29, 2011

NDRI, Karnal on  Sep. 28, 2011

NDRI, Karnal, Sep. 23-24, 2011

IVRI, Izatnagar, Nov. 1-21, 2011

New Delhi, Nov.  9-12, 2011

Pant Nagar,  Nov. 3-5, 2011

NDRI, Karnal, Jan. 2-11 , 2012
Feb. 27-29 , 2012

New Delhi, Feb. 2-5 , 2012

NBAGR, Karnal, Aug. 12, 2011

IASRI Delhi, June 22-24, 2011

SDAU, Bhuj, Sept. 2-3, 2011

SDAU,  Sept. 3, 2011

Chursdorf  Schemndtz, Germany, Oct. 6-
7,  2011

Swati Dahiya

SP Yadav

RK Sethi, P Sikka, Swati 
Dahiya, SP Yadav

RK Sethi

PS Yadav

Inderjeet Singh, D Kumar

PS Oberoi

PS Oberoi

Pradeep Kumar

 VB Dixit

BS Punia

AK Saini

Raman Malik

RK Sethi

P Sikka, D Kumar

RK Sethi

RK Sethi

RK Sethi
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Yadav SP, Kumar D, Pandey AK, Dixit VB, Das KS and 
Paul SS (2011). Annual Report, 2010-11, Central 
Institute for Research on Buffaloes, Hisar.

jkds'k dqekj 'kekZ] lq'khy dqekj Qqfy;k] izse flag ;kno 
,oa banzthr flag (2011)A HkSal ikyu ,oa Ïf=e 
xHkkZ/kku- i`"B 120A

Das N and Das KS (2011). Animal care during disaster. 
Nutrition and care of livestock during natural 
disaster. Published by Studium Press India Pvt. 
Ltd., New Delhi, Pp-165-174.

Kumar D, Anand T and Manik RS (2012). Derivation of 
embryonic stem cells in buffalo, 1st Ed., LAP-
Publishing House, Germany, ISBN 978-3-8484-
4429-8, Pp 1-116.

Dr. K P Singh
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Dr SP Yadav
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Book /Book chapter

Awards / recognition

“Recent perspective in macromolecular structure 
and function” on 27-28 January, 2012 at CARI, Port 
Blair.
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28 vizSy] 2011A

jkds'k dqekj 'kekZ (2012)] ^^tPpk&cPpk dh 
ns[kHkky**A Ïf"k n'kZu] nwjn'kZu dsUnz] fglkj le; 
6-30 & 7-00 lk;aA vkdk'kok.kh dsUnz] fglkj] 12 
vDVwcj] 2011A

lrchj flag nfg;k (2012)] lfnZ;ksa ds ekSle esa i'kqvksa dh 
f[kykbZ&fiykbZ ,oa ns[kHkkyA vkdk'kok.kh dsUnz] 
fglkj 6-00  cts lk;a] 25 tuojh 2012A

okfjt u;u (2012)A ^^LoPN nqX/k mRiknu ,oa FkuSyk 
jksx**] vkdk'kok.kh dsUnz] fglkj 6-00&6-30 cts 
lk;a] 4 Qjojh 2012A

/kesZUnz dqekj (2012)]  HkSalksa esa Ïf=e xHkkZ/kku  dk egRo]  
vkdk'kok.kh dsUnz fglkj] 6-45&7-00 lk;aa] 11 
Qjojh  2012 A 

lR;iky ;kno (2012)] i'kq [kjhnrs le; D;k&D;k 
lko/kkfu;k¡ j[ksa] vkdk'kok.kh dsUæ fglkj] 16 
Qjojh] 2012

jkds'k dqekj 'kekZ (2012)] HkSalksa dh C;kar lEcaf/kr 
leL;k,aA vkdk'kok.kh dsUnz] fglkj 6-00&7-00 
cts lk;a] 16 Qjojh 2012A

lq'khy dqekj Qqfy;k (2011)] HkSalksa dh C;kar lEcaf/kr 
leL;k,a ,oa lek/kkuA vkdk'kok.kh dsUnz] fglkj 
6-00  cts lk;a] 26 Qjojh 2012A

jkds'k dqekj 'kekZ (2012)] ̂ HkSalksa dk iztuu vkSj Ms;jh 
LFkkfir djuk*A vkdk'kok.kh dsUnz] fglkj 6-30&
7-00 cts lk;a] 23 ekpZ] 2012A

RadioTalk
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Event Venue Name of Participant(s)

Project Development Workshop

International Workshop on Transcriptiomics, Proteomics 
and Structural biology

Training Programme on Computational Genome Indian 
Society for the Study of Reproductive and Fertility

Recent Perspectives in Macro Molecular Structure and 
Functions

Recent Advance in Reproductive Biotechnology 
retrospective and prospective vision.

2nd International Conferences on Agrochemicals 
Protecting Crop, Health and Natural Environment Role of 
Chemistry for Sustainable Agricultural 

National Symposium on Role of Indigenous Animal genetic 
Resources n Rural Food Security vis-a-vis Climate change

Short Course on applications of nanotechnology in animal 
sciences

National Conference on Managing Emerging and Re-
emerging Plant, Animal, Human and Aquatic Viral 
Diseases : one health Perspective.

National Symposium and XIX Annual Convention of Indian 
Society of Animal Production and Management on 
'Emerging management concept s for sustainable livestock 
and poultry production

National Training on Hand on Training on Cloning 
Research for Quality Animal Production

XL Dairy  Industry Conference

ANMVI International Week 2011 and SIVAR Congress of 
Animal Husbandry

4th Congress of European Microbiologists (FEMS 2011)

Ultrasound guided ovum pick up in large animals and 
related in vitro embryo production

National Training on Nanotechnology

National Symposium on Recent Advances in Reproductive 
Biotechnology: Retrospective and Prospective Vision

Alumni meet : Delivered lecture on “Present scenario and 
future challenges in Agriculture : Animal Husbandry”.

NAARM, Hyderabad, Feb. 15-18, 2012

New Delhi, Feb. 15-18 ,  2012

BAIF, Pune Campus, Feb. 24-25 , 2012

NRCE, Hisar, Feb. 01-10, 2012

NRCE, Hisar, Dec. 29-31, 2011

GADVASU, Ludhiana during 2-4 Nov. 
2011

NDRI, Karnal, Feb., 9-11, 2011

CARI, Port Blair, Jan. 27-28 , 2012

NDRI, Karnal on Jan. 30, 2012

Nov. 21-30, 2011

New Delhi, Feb. 2-5 , 2012

NDRI, Karnal, Jan 2-11 , 2012
Feb. 27-29, 2012

Cremona, Italy, May 01-06, 2011

Geneva, Switzerland, June 26-30 , 2011

Michigan State University, MI, USA, Oct. 17, 
2011 - Jan. 15, 2012

NDRI, Karnal, 2011

NDRI, Karnal, Jan. 30, 2012

CCSHAU, Hisar,  Feb. 4, 2012

Ashok Kumar

Navneet Saxena

Ghansham Singh
KS Das
RS Pippal
Rajiv Mehta

Dharmender Kumar
Navneet Saxena

PS Yadav

Ghansham Singh
KS Das

Pawan Singh

SP Yadav

PS Yadav

Sadessh Em

Raman Mailk

D Kumar, SK Phulia, 
A K Balhara

Pawan Singh
Navneet Saxena

SS Paul

RK Sharma

Jerome A, Inderjeet Singh

RK Sethi

RK Sethi
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Project

Genetic Resource Improvement Programme

Investigators Duration

Research projects

Progeny testing of bulls under field conditions 

Leptin and its receptor gene polymorphism and their association 
with milk production traits in Murrah breed of buffaloes (Bubalus 
bubalis) 

A Bharadwaj, V B Dixit, RK Sethi

SP Yadav, AK Pandey, P Sikka, D 
Kumar, PS Yadav and RK Sethi

2001- onwards

2010-2013

1989-onwardsJK Singh, Ghansham Singh and KS DasGenetic Improvement of Nili-Ravi buffaloes 

Network project on Bhadawari buffaloes BP Kushwaha 2001- onwards

Genetic improvement of Murrah buffaloes K.P Singh,  RK Sethi, A Bhardwaj, P 
Singh

1991- onwards

AK Pandey, P Sikka, SP Yadav, SS 
Dahiya, Neeta Khanna

2010 -2014Identification of SNPs in genes related to meat production and their 
association with meat parameters in buffaloes (Bubalus bubalis) 

Application of pedigree information and body condition score for 
development of buffalo breeding herd analyser 

SN Kala 2011-2015     

Improvement of Reproductive Efficiency 

Effect of trehalose and sericin on freezability of buffalo bull semen 

mRNA expression of some candidate genes in buffalo IVF 
embryos cultured in different media 

P Kumar, P Sikka

Sadeesh EM, PS Yadav, AK Balhara

2010-2012

2012- 2014

2010-2012D Kumar, Pawan Singh, SP Yadav, P S 
Yadav, Pardeep Kumar

2010-2012

Proteomic analysis of host defense responses to mastitis in 
buffaloes 

SK Phulia, Varij Nayan, RK Sharma

PS Yadav, D Kumar,  RK Sharma, B 
Singh 

2010-2014Cloning for conservation and multiplication of superior buffalo 
germplasm  

Polymorphism of candidate genes in association with embryonic 
mortality in buffalo (Bubalus bubalis) 

Jerome A, A K Pandey, 2010-2012

Effect of cryopreservation on integrity of buffalo sperm membrane 
and DNA in relation to fertility 

Integrated SOET and MOET for faster multiplication of elite 
buffaloes germplasm

Gene Expression of Proteolytic Systems and Growth Regulators in 
the Mammary Gland and Skeletal Muscles of Buffalo (Bubalus 
bubalis) 

RK Sharma, Inderjeet Singh, SK Phulia, 
D Kumar, S Khanna 

Identification of early pregnancy Biomarker in buffaloes by 
Proteomic approach   

Varij Nayan, Dheer Singh, SK Phulia, 
Anuradha Bhardwaj, Jerome A

A K Balhara, Inderjeet Singh, Varij 
Nayan, Pradeep Kumar,  S K Phulia

2010-2012

2010-2015

2010-2013

Feed Resources Utilization and Improvement 

Effect of stimulants on fibre degradation, methane emission and 
fungal population in buffaloes 

Avijit Dey, SS Dahiya, BS Punia, PC 
Lailer

2012- 2014

Studies on the rumen ecosystem and its manipulation in buffaloes 
for better environment friendly and economical production 
commonly fed low medium and high quality diets.  

BS Punia, PC Lailer, SS Paul 2010-2014

Effect of Fenugreek seed supplementation in buffaloes Ashok Kumar, BS Punia, D Lal, 
JK Singh, N Rana

2010-2012
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Genetic Resource Improvement Programme

Investigators Duration
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1991- onwards
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Effect of cryopreservation on integrity of buffalo sperm membrane 
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the Mammary Gland and Skeletal Muscles of Buffalo (Bubalus 
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Effect of Fenugreek seed supplementation in buffaloes Ashok Kumar, BS Punia, D Lal, 
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2010-2012
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Project

Improvement of Management Practices

Investigators Duration

Efficacy of dried colostrum in health of neonatal buffalo calves 

Molecular epidemiology of methicillin-resistant Staphylococcus 
aureus isolates from buffalo milk 

Data refinement through buffalo database  management system  

Development of Buffalopedia    

Effect of thermal stress ameliorative measures on the performance 
in buffaloes 

Development of modules for Buffalo meat production. 

P Sikka, D Lal, S Khanna

N Rana,  and Ashok Kumar

SK Sarkar, N Saxena, S Balhara

Sunesh Balhara, VB Dixit, KP Singh, 
Neeraj Rana, SS Paul

KS Das, R Malik, J K Singh

S S Dahiya, A  Dey, P C Lailer

2010 - 2012

2010- 2012

2010- 2013

2010- 2012

2010-12

2012- 2014

Development of technologies and their transfer to end users

Impact of buffalo migration on socio-economic conditions and 
dairy development index of farmers in Haryana 

VB Dixit, A Bharadwaj, KP Singh and KV 
Aneesh

2011-2014   

Completed Projects

Assessment of current status, breed characteristics and genetic 
structure  of Nili-Ravi buffaloes in its breeding tract 

G Singh, BP Mishra, RS Kataria, DK 
Sadana, BK Joshi 

2008-2011

Impact of exogenous enzyme supplementation on the digestibility 
and growth of buffalo calves fed fibrous feed under wheat paddy 
grown areas  

R Malik, Ghansham Singh, SS Paul, KS 
Das and SS Kundu 

2008-2011

Network/AICRP/External and collaborative Projects

Raising Buffalo calves for meat production under field conditions D Lal, M L Sharma, N Saxena 2010-2012

Studies on environment pollutants and toxicants affecting feed 
quality and safety 

N Saxena, PC Lailer, JK Singh, 
S Sarkar, ML, Sharma and Krishan 
Kumar, D Lal

2009-2011

JK Singh, AK  Balhara 2002-2012Setting baseline profile standards for hematological, hormonal and 
biochemical parameters in buffaloes 

Buffalo genomics RK Sethi, P Sikka, AK Pandey and SP 
Yadav

2008-2012

AICRP on improvement of feed resources and nutrients utilization 
for raising animal production (NIANP, Banglore)

N Saxena 2006-Cont.

Rumen microbial diversity in domesticated and wild ruminents and 
impact of additives on methanogenesis and utilization of poor 
quality fibrous feed. (NAIP)

SS Paul and A Dey 2008-2013

Elucidating the physiological and genomic regulation process of 
follicular development, oocyte maturation and embryogenesis in 
buffalo (NAIP).

Inderjeet Singh and RK Sharma 2008-2012

Institute technology management unit, for management of 
technologies and IP (ICAR)

VB Dixit 2009-2012
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List of visitors
S.No. Name and Designation of the Visitors Date of Visit

1. Prof K Pradhan, Ex-Vice Chancellor, RAU April 2, 2011

2. Dr SK Ranjhan, Director, HAIL, New Delhi May 4, 2011

3. Prof MG Govindaiah, Former Dean, Vety. College, Bangalore May 4, 2011

4. Dr TK Walli, Former Pr Scientist, NDRI, Karnal May 4, 2011

5. Dr CS Prasad, ADG (AN&P), ICAR, New Delhi May 4, 2011

6. Dr GC Jain, Pr Scientist (Retd) June 4, 2011

7. Dr Bangali Baboo, National Director, NAIP June 16, 2011

8. Dr RC Agarwal, National Coordinator, NAIP June 16, 2011

9. Sh Deepak Dave, Chief Operations Manager, Jaipur July 22, 2011

10. Sh Kuldeep Dhaliwal, Member, ICAR Society October 6, 2011

11. Dr S Ayyappan, Secretary, DARE &  DG, ICAR December 23, 2011

12. Dr Bangali Baboo, National Director, NAIP December 23, 2011

13. Dr AK Srivasteva, Director, NDRI December 23, 2011

14. Dr KD Kokate, DDG (Agri. Extension), ICAR December 24, 2011

15. Dr KD Kokate, DDG (Agri. Extension), ICAR February 1, 2012

16. Dr AK Srivasteva, Director, NDRI February 1, 2012

17. Dr BK Joshi, Director, NBAGR February 1, 2012

18. Dr Arjava Sharma, Director, Project Directorate on Cattle February 1, 2012

19. Sh Kuldeep Dhaliwal, Member, ICAR Society February 1, 2012

20. Dr Gurbachan Singh, Chairman, ASRB March 26, 2012
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Neeraj Rana, SS Paul

KS Das, R Malik, J K Singh

S S Dahiya, A  Dey, P C Lailer

2010 - 2012

2010- 2012

2010- 2013

2010- 2012

2010-12

2012- 2014

Development of technologies and their transfer to end users

Impact of buffalo migration on socio-economic conditions and 
dairy development index of farmers in Haryana 

VB Dixit, A Bharadwaj, KP Singh and KV 
Aneesh

2011-2014   

Completed Projects

Assessment of current status, breed characteristics and genetic 
structure  of Nili-Ravi buffaloes in its breeding tract 

G Singh, BP Mishra, RS Kataria, DK 
Sadana, BK Joshi 

2008-2011

Impact of exogenous enzyme supplementation on the digestibility 
and growth of buffalo calves fed fibrous feed under wheat paddy 
grown areas  

R Malik, Ghansham Singh, SS Paul, KS 
Das and SS Kundu 

2008-2011

Network/AICRP/External and collaborative Projects

Raising Buffalo calves for meat production under field conditions D Lal, M L Sharma, N Saxena 2010-2012

Studies on environment pollutants and toxicants affecting feed 
quality and safety 

N Saxena, PC Lailer, JK Singh, 
S Sarkar, ML, Sharma and Krishan 
Kumar, D Lal

2009-2011

JK Singh, AK  Balhara 2002-2012Setting baseline profile standards for hematological, hormonal and 
biochemical parameters in buffaloes 

Buffalo genomics RK Sethi, P Sikka, AK Pandey and SP 
Yadav

2008-2012

AICRP on improvement of feed resources and nutrients utilization 
for raising animal production (NIANP, Banglore)

N Saxena 2006-Cont.
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quality fibrous feed. (NAIP)

SS Paul and A Dey 2008-2013
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Inderjeet Singh and RK Sharma 2008-2012

Institute technology management unit, for management of 
technologies and IP (ICAR)

VB Dixit 2009-2012

ANNUAL REPORT 2011-12Central Institute for Research on Buffaloes 79

List of visitors
S.No. Name and Designation of the Visitors Date of Visit

1. Prof K Pradhan, Ex-Vice Chancellor, RAU April 2, 2011

2. Dr SK Ranjhan, Director, HAIL, New Delhi May 4, 2011

3. Prof MG Govindaiah, Former Dean, Vety. College, Bangalore May 4, 2011

4. Dr TK Walli, Former Pr Scientist, NDRI, Karnal May 4, 2011

5. Dr CS Prasad, ADG (AN&P), ICAR, New Delhi May 4, 2011

6. Dr GC Jain, Pr Scientist (Retd) June 4, 2011

7. Dr Bangali Baboo, National Director, NAIP June 16, 2011

8. Dr RC Agarwal, National Coordinator, NAIP June 16, 2011

9. Sh Deepak Dave, Chief Operations Manager, Jaipur July 22, 2011

10. Sh Kuldeep Dhaliwal, Member, ICAR Society October 6, 2011

11. Dr S Ayyappan, Secretary, DARE &  DG, ICAR December 23, 2011

12. Dr Bangali Baboo, National Director, NAIP December 23, 2011

13. Dr AK Srivasteva, Director, NDRI December 23, 2011

14. Dr KD Kokate, DDG (Agri. Extension), ICAR December 24, 2011

15. Dr KD Kokate, DDG (Agri. Extension), ICAR February 1, 2012

16. Dr AK Srivasteva, Director, NDRI February 1, 2012

17. Dr BK Joshi, Director, NBAGR February 1, 2012

18. Dr Arjava Sharma, Director, Project Directorate on Cattle February 1, 2012

19. Sh Kuldeep Dhaliwal, Member, ICAR Society February 1, 2012

20. Dr Gurbachan Singh, Chairman, ASRB March 26, 2012
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Trainings organized
Title Duration Participants Venue / Sponsored Coordinators

Students guided
Name of Student

Dr. Sandeep

Degree University

PhD LLRUVAS, 
Hisar

Fozia Shah

Dr. Pradeep Kumar

Sarla

Dr. Ashok Kumar 
Balhara

Dr. Rajesh Kumar

PhD

PhD

PhD

PhD

PhD

LLRUVAS, 
Hisar

IVRI, Izatnagar

GJUS&T
Hisar

LLRUVAS, 
Hisar

LLRUVAS, 
Hisar

Title of Thesis

Studies on the role of chemical agents for improving 
nuclear transfer cloning efficiency in buffalo

Co-Guide

P S Yadav

P S Yadav

R K Sharma

S K Phulia

Inderjeet Singh

Inderjeet Singh

Studies on culture and characterization of various 
donor cells for production of transferable quality 
cloned embryos in water buffalo

Purification and characterization of pregnancy 
associated proteins in buffalo

Molecular Characterisation of major candidate 
gene associated with reproductive traits in 
buffaloes

Proteomic analysis of pregnancy specific serum 
proteins in buffaloes.

Genetic polymorphism of HSP70, LHR, LEPR 
genes and selective minerals status in 
postpartum anestrous buffaloes. On going

16 youth participated from 
Haryana, Punjab, U.P. & Bihar

CIRB, NabhaJuly 6, 2011F a r m e r s '  T r a i n i n g  a n d  
Demonstration

Ghansham Singh, 
KS Das
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(Dharmendra Kumar, Pradeep Kumar, Pawan Singh,Inderjeet Singh, and R. K. Sethi)
http://www.icar.org.in/en/node/4399

Out of approximately 55 million breedable buffaloes in India, 
hardly 15% are bred through AI. This requires over 100,000 bulls 
for natural service and 5000-6000 bulls for frozen semen 
production. It is difficult to find quality superior bulls to meet this 
demand. Genetic improvement programme warrants quality 
frozen semen production from genetically superior bulls and 
adoption of AI at large scale. Such bulls are rare, isolated and 
scattered in the field with few progressive farmers / NGOs and 
used to the limited extent with natural service in the vicinity. This 
poses the threat that in due course this invaluable germplasm 
may get deleted from the gene pool. The CIRB undertook a 
novel exercise in conservation and propagation of such superior 
Murrah bulls through semen collection and cryopreservation. 
Besides obtaining history of pedigree and dam's production 
potential, a general examination of bull for breed characteristics 
and breeding soundness is made. Bulls are tested for infectious 
diseases and those found fit/negative are subjected to collection 
of semen at farmers' doorsteps. The collected semen is 
examined for its normalcy and diluted appropriately with semen 
extender. Extended semen is brought to the state-of-the-art 
Semen Freezing Lab. at the institute. In the meanwhile it 
completes the equilibration period. In the lab, it is processed for 
freezing, tested for post-thaw evaluation and stored frozen in 
semen straws, which are made available to farmers who are 
interested in such germplasm for improvement of their buffaloes. 
The owner is paid remuneration or half the frozen doses as per 
his consent. The program was started in June 2008 with a 
National Champion Murrah bull named 'Gholu' from village 
Didwadi in Panipat District of Haryana. So far, the semen from 
the 13 elite bulls, located in various parts of Haryana and Punjab, 
has been collected, frozen and stored. A total of 20,271 doses of 
frozen semen have so far been produced from such bulls, 10567 
doses have been sold/supplied to farmers. At present, 9704 
doses are in stock.  

Conservation and propagation of elite Murrah 
germplasm available as Champion Bulls with 
farmers

Success Story

GHOLU KALU RAMLAL TARUS

gekjs ns'k esa 5-5 djksM+ iztuu ;ksX; HkSalksa esa ls dsoy 15 izfr'kr esa 
Ïf=e xHkkZ/kku dk iz;ksx fd;k tkrk gSA iztuu dk;Z gsrq izkÏfrd 
iztuu }kjk 2 yk[k >ksVksa dh t:jr gksxh tcfd fgehÏr oh;Z ds 
iz;ksx ls 5000&6000 >ksVksa ls gh ;g dk;Z laHko gSA vkuqokaf'kd 
mUu;u ifj;kstuk esa vkuqokaf'kd :i ls mUur >ksVksa ds }kjk mPpdksfV 
ds fgehÏr oh;Z ds mRiknu dh vfr vko';drk gSA ,sls mPpdksfV 
ds >ksVs uxU; gSa tks dqN izxfr'khy fdlkuksa ,oa Lo;alsoh laLFkkuksa 
rd lhfer gS rFkk bldk cgq/kk iz;ksx izkÏfrd xHkkZ/kku ds fy, gh 
gksrk gSA vr% fudV Hkfo"; esa bu mPpdksfV ds tuunzO; ds yqIr gksus 
dk Hk; gSA bl laLFkku us ,sls mPpdksfV ds eqjkZ >ksVksa ds oh;Z dk 
,d=hdj.k ,oa fgehdj.k djus dk vfHkuo iz;Ru fd;k gSA oh;Z 
laj{k.k ls iwoZ >ksVksa dh oa'kkoyh ,oa mlds eka dh mRiknu {kerk dk 
bfrgkl tkuus ds vfrfjDr >ksVksa ds uLy ds y{k.k ,oa mlds iztuu 
{kerk dk Hkh ijh{k.k fd;k tkrk gSA

laØked jksx&jfgr >ksVksa ls oh;Z ,d=hdj.k dk dk;Z Ï"kdksa ds }kj 
ij fd;k tkrk gSA bl ,df=r oh;Z dh n'kk tkap djus ds mijkUr 
mudk ;Fkkfof/kr rjyhdj.k fd;k tkrk gSA bl rjyhÏr oh;Z dks 
laLFkku ds ekud iz;ksx'kkyk esa yk;k tkrk gSA iz;ksx'kkyk esa oh;Z dks 
fgehdj.k gsrq rS;kj djus ds mijkUr fo?kyu dj bldh tkap dh 
tkrh gSA rnksijkUr tkap esa Bhd ik;k x;k oh;Z dk Vhdk rjy 
ukbVªkstu esa HkaMkfjr fd;k tkrk gSA ;g tuunzO;ksa ds bPNqd fdlkuksa 
dks HkSalksa ds mUu;u gsrq miyC/k djk;k tkrk gSA ;g dk;ZØe twu] 
2008 esa gfj;k.kk ds ikuhir ftys ds xkao fMMokMh esa eqjkZ >ksVk xksyw 
(jk"Vªh; fotsrk) ds oh;Z ,d=hdj.k ls izkjaHk fd;k x;kA vc rd 
gfj;k.kk ,o iatkc ds fofHkUu {ks=ksa ls 13 mPpdksfV ds >ksVksa ls oh;Z 
,d=hdj.k fgehdj.k rFkk HkaMkj.k fd;k x;k gSA lkFk gh ,sls >ksVksa 
ls dqy 20271 fgehÏr oh;Z ds Vhdksa dk mRiknu fd;k x;k gS ftlesa 
ls 10567 oh;Z&Vhdk fdlkuksa dks iznku fd;k x;k gS vkSj orZeku esa 
9709 oh;Z&Vhds HkaMkfjr gSA

lQyrk dh dgkuh
Ï"kdksa ds ikl miyC/k Js"B eqjkZ lkaM+ksa dk tuu&æO; 

ds laj{k.k ,oa lao/kZu ds fy;s mi;ksx

34 youth participated from 
Haryana, Punjab, U.P. & Bihar

38 youth participated from 
Haryana, Punjab, U.P. & Bihar

CIRB, Nabha

CIRB, Nabha

Feb. 7 to 10, 2012

March 1 to 3, 2012

F a r m e r s '  T r a i n i n g  a n d  
Demonstration

Training programme for the 
DPLs of CIRB, Nabha

KS Das, Ghansham 
Singh

Ghansham Singh

25 Farmers participated from 
Chittorgarh, ATMA, Rajasthan

CIRB, Hisar VB Dixit, S K Phulia 
and Satya Pal Yadav

Nov. 20 to 25, 2011Diary Krishak Prashikshan

15 youth participated from 
different states of India

40 Farmers participated from 
Chittorgarh, ATMA, Rajasthan

CIRB, Hisar and
ATMA, Rajasthan

CIRB, Hisar SK Phulia, Pradeep 
Kumar

VB Dixit, SK Phulia
and Satya Pal Yadav

Dec. 13 to 23, 2011

Jan. 9 to 13, 2012

Buffalo Husbandry and AI 
Training

Buffalo Husbandry

25 Farmers participated from 
different district of Haryana

CIRB, Hisar VB Dixit, SK Phulia, 
Varij Nayan

Aug 2 to 6, 2011Buffalo husbandry training

Buffalo Husbandry and AI 
Training

CIRB, Hisar SK Phulia, 
Dharmendra Kumar

15 youth participated from 
Haryana, Punjab, U.P. & Bihar

Aug. 18-30, 2011
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http://www.icar.org.in/en/node/4399
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may get deleted from the gene pool. The CIRB undertook a 
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Murrah bulls through semen collection and cryopreservation. 
Besides obtaining history of pedigree and dam's production 
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and breeding soundness is made. Bulls are tested for infectious 
diseases and those found fit/negative are subjected to collection 
of semen at farmers' doorsteps. The collected semen is 
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extender. Extended semen is brought to the state-of-the-art 
Semen Freezing Lab. at the institute. In the meanwhile it 
completes the equilibration period. In the lab, it is processed for 
freezing, tested for post-thaw evaluation and stored frozen in 
semen straws, which are made available to farmers who are 
interested in such germplasm for improvement of their buffaloes. 
The owner is paid remuneration or half the frozen doses as per 
his consent. The program was started in June 2008 with a 
National Champion Murrah bull named 'Gholu' from village 
Didwadi in Panipat District of Haryana. So far, the semen from 
the 13 elite bulls, located in various parts of Haryana and Punjab, 
has been collected, frozen and stored. A total of 20,271 doses of 
frozen semen have so far been produced from such bulls, 10567 
doses have been sold/supplied to farmers. At present, 9704 
doses are in stock.  
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CIRB Personnel

General Administration

Dr RK Sethi Director

Shri RK Sharma Administrative Officer

Shri Raj Kumar Asstt. Administrative Officer

Smt. Shammi Tyagi Asstt. Fin. & Accounts Officer

Shri Joginder Singh Private Secretary

Shri Rajesh Kumar Assistant

Shri Viksit Kumar Assistant

Shri Girdhari Lal Assistant

Shri Abdul Majid Assistant

Shri Ashok Kumar UDC

Smt Indira Devi UDC

Shri Satbir Singh UDC

Shri Dharam Pal LDC

Shri Sunil Kumar LDC

Shri Mahabir Singh LDC

Division of Buffalo Genetics & Breeding

Dr VB Dixit Principal Scientist & Head

Dr (Mrs) Poonam Sikka Principal Scientist

Dr Anurag Bharadwaj Principal Scientist

Dr AK Pandey Principal Scientist

Dr KP Singh Principal Scientist

Dr SN Kala Sr. Scientist

Dr SP Yadav Scientist

Dr Thirumaran SMK Scientist (on study leave)

Dr Ashok Kumar Scientist

Dr Sudhir Khanna T-9 (Vety. Officer)

Dr Satish Kakkar T(7-8)  Vety. Officer

Shri AKS Tomer T-6  Technical Officer

Shri Balbir Singh T-5  Technical Officer

Shri Baljeet Singh T-4

Shri Dharam Singh T-3

Network Project on Buffalo Improvement

Dr RK Sethi Director & PC(B)

Dr BP Kushwaha Principal Scientist (IGFRI, Jhansi)
Dr AK Pandey Principal Scientist

Smt Sunesh Balhara Scientist

Shri Ram Chander T-5 

Division of Buffalo Nutrition

Dr BS Punia Principal Scientist & Head

Dr SS Dahiya Principal Scientist

Dr SS Paul Principal Scientist

Dr PC Lailer Sr. Scientist

Dr Navneet Saxena Sr. Scientist

Dr Avijit Dey Sr. Scientist

Dr ML Sharma T(7-8) Technical Officer

Shri Krishan Kumar T-6  Technical Officer

Division of Buffalo Physiology & Reproduction

Dr Inderjeet Singh Principal Scientist

Dr PS Yadav Principal Scientist & Head

Dr RK Sharma Sr Scientist

Dr SK Phulia Sr Scientist

Dr AK Balhara Scientist

Dr Dharmendra Kumar Scientist

Dr Varij Nayan Scientist

Dr Jerome A Scientist

Dr Pradeep Kumar Scientist

Dr Sadeesh E.M. Scientist

Dr AK Saini T-5 

Shri  Mohinder Singh Kairon T-4

Feed Unit

Dr SS Dahiya Principal Scientist & Incharge

Shri MS Poonia T-3

Prioritizing Monitoring & Evaluation Cell

Dr VB Dixit Principal Scientist & Incharge

Dr RK Sharma Sr. Scientist

Dr SP Yadav Scientist

Shri Raj Kumar T-6 Technical Officer

Results-Framework Documents Cell

Dr SP Yadav Scientist & Incharge

Sh Ram Chander T-5 
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CIRB Personnel

AKMU

Mrs Sunesh Balhara Scientist & Incharge

Dr Varij Nayan Scientist & Incharge (Oct 11-Mar 12)

Shri Raj Kumar T-6 Technical Officer

Animal Farm Section

Dr KP Singh Pr Scientist & Overall Incharge

Dr Ashok Kumar Scientist & Incharge

Dr SR Bhardwaj T-9 (Vety Officer)

Shri  R A Pachauri T-5 

Shri Subhash Chander T-5 

Dr Rajesh Kumar T-3

Agricultural farm

Dr PC Lailer Sr Scientist & Overall Incharge

Shri Shaitan Singh T-5 

Shri Sushil Kumar T-5 

Workshop Section

Shri Surinder Singh T(7-8) Overall Incharge

Shri Jitender Kumar T-5 Incharge

Shri Kuldeep Singh T-4

Shri Bhim Raj T-4

Shri Sant Lal T-4

Shri Ram Kumar T-3

Landscape section

Dr Inderjeet Singh Principal Scientist Overall Incharge

Shri Surinder Singh T(7-8) Technical Officer Incharge

Shri Baljeet Singh T-4

Shri Mahabir Singh T-3

Estate section

Dr Sudhir Khanna T-9 Overall Incharge

Shri BP Singh T-6 (Technical Officer) Incharge

Shri Om Prakash T-5 (Technical Officer)

Electrical Unit

Shri RK Sharma Adm. Officer & Overall Incharge

Shri Rajesh Prakash T-6 (Technical Officer) Incharge

Shri Gopal Singh T-4

Internal Security

Shri AKS Tomer T-6 (Technical Officer) Incharge

Shri Subhash Chander T-5 (Technical Officer)

Guest House

Shri AKS Tomer T-6 (Technical Officer) Incharge 

Library 

Dr VB Dixit Pr Scientist & Overall Incharge

Shri VPS Punia T(7-8) (Technical Officer) Incharge

Hindi section

Dr  AK Pandey Pr Scientist  & Incharge

Shri Sunil Kumar LDC

PIO/APIO

Dr RK Sharma Sr Scientist & PIO

Shri RK Sharma AO & Transparency Officer

Shri Raj Kumar AAO & APIO

PRO

Dr Varij Nayan Scientist & PRO

Sub-campus, Nabha

Scientific 

Dr JK Singh Sr Scientist & Officer Incharge

Dr Raman Malik Sr Scientist

Dr Ghansham Singh Sr Scientist

Dr KS Das Sr Scientist

Technical 

Dr KL Mehrara T-9 (Sr Vety Officer)

Shri Jagdish Prasad T(7-8) Farm Manager (Agri.)

Shri Rajiv Mehta T-6 (Technical Officer)

Shri TP Singh T-6  (Technical Officer)

Shri RS Pippal T-6 (Technical Officer) 

Shri Daljit Singh T-4

Shri Balwinder Singh T-4

Shri Mohan Singh T-4

Shri Virender Kumar T-2

Administration

Shri IS Kundu AAO

Shri Narinder Kumar AAO

Shri Tejinder Singh UDC
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General Administration

Dr RK Sethi Director

Shri RK Sharma Administrative Officer

Shri Raj Kumar Asstt. Administrative Officer

Smt. Shammi Tyagi Asstt. Fin. & Accounts Officer

Shri Joginder Singh Private Secretary

Shri Rajesh Kumar Assistant

Shri Viksit Kumar Assistant

Shri Girdhari Lal Assistant

Shri Abdul Majid Assistant

Shri Ashok Kumar UDC

Smt Indira Devi UDC

Shri Satbir Singh UDC

Shri Dharam Pal LDC

Shri Sunil Kumar LDC

Shri Mahabir Singh LDC

Division of Buffalo Genetics & Breeding

Dr VB Dixit Principal Scientist & Head

Dr (Mrs) Poonam Sikka Principal Scientist

Dr Anurag Bharadwaj Principal Scientist

Dr AK Pandey Principal Scientist

Dr KP Singh Principal Scientist

Dr SN Kala Sr. Scientist

Dr SP Yadav Scientist

Dr Thirumaran SMK Scientist (on study leave)

Dr Ashok Kumar Scientist

Dr Sudhir Khanna T-9 (Vety. Officer)

Dr Satish Kakkar T(7-8)  Vety. Officer

Shri AKS Tomer T-6  Technical Officer

Shri Balbir Singh T-5  Technical Officer

Shri Baljeet Singh T-4

Shri Dharam Singh T-3

Network Project on Buffalo Improvement

Dr RK Sethi Director & PC(B)

Dr BP Kushwaha Principal Scientist (IGFRI, Jhansi)
Dr AK Pandey Principal Scientist

Smt Sunesh Balhara Scientist

Shri Ram Chander T-5 

Division of Buffalo Nutrition

Dr BS Punia Principal Scientist & Head

Dr SS Dahiya Principal Scientist

Dr SS Paul Principal Scientist

Dr PC Lailer Sr. Scientist

Dr Navneet Saxena Sr. Scientist

Dr Avijit Dey Sr. Scientist

Dr ML Sharma T(7-8) Technical Officer

Shri Krishan Kumar T-6  Technical Officer

Division of Buffalo Physiology & Reproduction

Dr Inderjeet Singh Principal Scientist

Dr PS Yadav Principal Scientist & Head

Dr RK Sharma Sr Scientist

Dr SK Phulia Sr Scientist

Dr AK Balhara Scientist

Dr Dharmendra Kumar Scientist

Dr Varij Nayan Scientist

Dr Jerome A Scientist

Dr Pradeep Kumar Scientist

Dr Sadeesh E.M. Scientist

Dr AK Saini T-5 

Shri  Mohinder Singh Kairon T-4

Feed Unit

Dr SS Dahiya Principal Scientist & Incharge

Shri MS Poonia T-3

Prioritizing Monitoring & Evaluation Cell

Dr VB Dixit Principal Scientist & Incharge

Dr RK Sharma Sr. Scientist

Dr SP Yadav Scientist

Shri Raj Kumar T-6 Technical Officer

Results-Framework Documents Cell

Dr SP Yadav Scientist & Incharge

Sh Ram Chander T-5 
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AKMU

Mrs Sunesh Balhara Scientist & Incharge

Dr Varij Nayan Scientist & Incharge (Oct 11-Mar 12)

Shri Raj Kumar T-6 Technical Officer

Animal Farm Section

Dr KP Singh Pr Scientist & Overall Incharge

Dr Ashok Kumar Scientist & Incharge

Dr SR Bhardwaj T-9 (Vety Officer)

Shri  R A Pachauri T-5 

Shri Subhash Chander T-5 

Dr Rajesh Kumar T-3

Agricultural farm

Dr PC Lailer Sr Scientist & Overall Incharge

Shri Shaitan Singh T-5 

Shri Sushil Kumar T-5 

Workshop Section

Shri Surinder Singh T(7-8) Overall Incharge

Shri Jitender Kumar T-5 Incharge

Shri Kuldeep Singh T-4

Shri Bhim Raj T-4

Shri Sant Lal T-4

Shri Ram Kumar T-3

Landscape section

Dr Inderjeet Singh Principal Scientist Overall Incharge

Shri Surinder Singh T(7-8) Technical Officer Incharge

Shri Baljeet Singh T-4

Shri Mahabir Singh T-3

Estate section

Dr Sudhir Khanna T-9 Overall Incharge

Shri BP Singh T-6 (Technical Officer) Incharge

Shri Om Prakash T-5 (Technical Officer)

Electrical Unit

Shri RK Sharma Adm. Officer & Overall Incharge

Shri Rajesh Prakash T-6 (Technical Officer) Incharge

Shri Gopal Singh T-4

Internal Security

Shri AKS Tomer T-6 (Technical Officer) Incharge

Shri Subhash Chander T-5 (Technical Officer)

Guest House

Shri AKS Tomer T-6 (Technical Officer) Incharge 

Library 

Dr VB Dixit Pr Scientist & Overall Incharge

Shri VPS Punia T(7-8) (Technical Officer) Incharge

Hindi section

Dr  AK Pandey Pr Scientist  & Incharge

Shri Sunil Kumar LDC

PIO/APIO

Dr RK Sharma Sr Scientist & PIO

Shri RK Sharma AO & Transparency Officer

Shri Raj Kumar AAO & APIO

PRO

Dr Varij Nayan Scientist & PRO

Sub-campus, Nabha

Scientific 

Dr JK Singh Sr Scientist & Officer Incharge

Dr Raman Malik Sr Scientist

Dr Ghansham Singh Sr Scientist

Dr KS Das Sr Scientist

Technical 

Dr KL Mehrara T-9 (Sr Vety Officer)

Shri Jagdish Prasad T(7-8) Farm Manager (Agri.)

Shri Rajiv Mehta T-6 (Technical Officer)

Shri TP Singh T-6  (Technical Officer)

Shri RS Pippal T-6 (Technical Officer) 

Shri Daljit Singh T-4

Shri Balwinder Singh T-4

Shri Mohan Singh T-4

Shri Virender Kumar T-2

Administration

Shri IS Kundu AAO

Shri Narinder Kumar AAO

Shri Tejinder Singh UDC
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Personnel Milestones

Appointments

Promotions

Transfers

Retirements

Resignation

1. Dr Avijit Dey, Senior Scientist w.e.f. Jun. 17, 2011
2. Dr Sadeesh EM, Scientist w.e.f. Sept. 05, 2011
3. Dr Rajesh Kumar, T-3 w.e.f. Sept. 07, 2011.
4. Shri Satish Kumar, SSS w.e.f. Feb. 22, 2012
5. Shri Satbir Singh, SSS w.e.f. Feb. 22, 2012

1. Shri V P S Poonia : T-6 to T(7-8) w.e.f. Jan. 21, 1999
2. Dr Madan Lal Sharma : T- 6 to T(7-8) w.e.f. Mar. 30, 2010
3. Shri Subhash Chander : T-4 to T-5 w.e.f. Jan. 01, 2011
4. Shri Balbir Singh : T-4 to T-5 w.e.f. Jan. 01, 2011
5. Shri Om Prakash : T-4 to T-5 w.e.f. Jan. 01, 2011
6. Shri Ram Chander : T-4 to T-5 w.e.f. Jan., 08, 2011 
7. Shri Kuldeep Singh : T-3 to T-4 w.e.f. Jun. 29, 2011
8. Shri Bhim Raj : T-3 to T-4 w.e.f. Jun. 29, 2011
9. Shri Sant Lal : T-3 to T-4 w.e.f. Jun. 29, 2011
10. Shri Mohan Singh : T-3 to T-4 w.e.f. Jun. 29, 2011
11. Shri Baljeet Singh : T-3 to T-4 w.e.f. Aug. 08, 2011
12. Shri Ram Kumar : T-2 to T-3 w.e.f Jun. 29, 2011
13. Shri I S Kundu : Assistant to AAO w.e.f Nov. 16, 2011
14. Shri Narinder Kumar : Assistant to AAO w.e.f. Nov. 16, 2011 
15. Smt Indira Devi : LDC to UDC  w.e.f Mar. 24, 2012
16. Sh  Satbir Singh : LDC to UDC w.e.f Mar. 28, 2012

1. Dr SS Paul, Principal Scientist from CIRB, Nabha to CIRB, Hisar w.e.f. Apr. 1, 2011.
2. Shri IS Kundu, Assistant  from CIRB, Hisar to Sub-Campus Nabha w.e.f. Jul. 30, 2011.
3. Shri Narinder Kumar, Assistant  from CIRB, Hisar to Sub-Campus, Nabha w.e.f. Jul. 30, 2011.
4. Dr Pawan Singh, Principal Scientist  from CIRB, Hisar to NDRI, Karnal w.e.f. Jul. 16, 2011
5. Dr Dalip Lal, Principal Scientist from CIRB, Hisar to ICAR w.e.f. Dec. 09, 2011
6. Dr Neeraj Rana, Sr. Scientist from CIRB, Hisar to ICAR  w.e.f. Dec. 09, 2011
7. Shri Ashok Kumar, UDC from CIRB Sub-Campus, Nabha to CIRB, Hisar w.e.f. Sept. 17, 2011
8. Shri Dharambir Singh, LDC  on deputation at  DMR, New Delhi w.e.f. Dec. 12, 2011
9. Dr Ashwani Saini, T-5 from Sub-Campus, Nabha to CIRB, Hisar w.e.f. Dec. 5, 2011.

1. Shri Jagjit Singh, Administrative Officer on May 31, 2011
2. Shri Dharam Chand, T-5  on Oct. 1, 2011 (FN)
3. Shri Satbir Singh, SSS  on Dec. 31, 2011
4. Shri Om Prakash Ahlawat, T-5  on Mar. 31, 2012

1. Dr (Mrs) Swati Dahiya, Sr Scientist resigned  and relieved on Aug. 10, 2011

CIRB in NEWS
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